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Object ES3DV2 - SN:3022

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

Calibration procedure(s)

Calibration date:
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August 26, 2016

This catibration certilicate documents the traceability to nalional slandards, which realize the physical units of measurements (Sl).
The measurements and lhe uncerainties with confidence probabilily are given on the following pages and are part of the certificate.

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

Calibration Equipment used {M&TE critical for calibration)
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Approved by:

Katja Pokovic

Technical Manager

This calibration certificale shall not be reproduced except in full without written approval of the laboralory.

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

Power meter E4419B GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41498087 01-Apr-15 {No. 217-02128) Mar-16

Reference 3 dB Altenuator SN: $5054 {3c) 01-Apr-15 (No. 217-02129) Mar-16

Reference 20 dB Altenuator SN: 85277 {20x) 01-Apr-15 (No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: 55129 (30b) 01-Apr-15 (No. 217-02133) Mar-16

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

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

Secondary Standards (v Check Dale {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 US373905856 18-0ct-01 {in house check Oct-14) In house check: Oct-15
Name Funclion Signature

Calibrated by: “ Michael Weber Laboratory Technician
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Glossary:

TSL tissue simulating fiquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

s Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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ES3DV2 — SN:3022 August 26, 2015

Probe ES3DV2

SN:3022

Manufactured:  April 15, 2003
Calibrated: August 26, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV2- SN:3022 August 26, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVivim)H)* 1.00 1.03 0.95 +10.1 %
DCP (mV)" 99.9 99.7 100.9

Modulation Calibration Parameters

UID Communication System Name A B c D VR Unc®
dB dBvVuv dB mV {k=2)

0 Cw X 0.0 0.0 1.0 0.00 1796 | 33 %

Y 0.0 0.0 1.0 183.9

z 0.0 0.0 1.0 179.0
10010- SAR Validation {Square, 100ms, 10ms}) X 3.60 659 14.2 10.00 43.5 22 %
CAA

Y 2.84 635 13.0 43.3

Z 2.76 637 12.7 417
10011- UMTS-FDD (WCDMA) X 3.32 67.0 18.7 2.91 144.4 +0.7 %
CAB

Y 3.24 66.3 18.0 147.3

z 3.19 66.3 18.0 1435
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.15 69.9 19.5 1.87 146.1 0.7 %
CAB Mbps) :

Y 2.88 67.7 18.0 1479

Z 2.78 67.4 17.8 145.6
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 11.40 71.3 23.8 2.46 144.9 £33%
CAB OFDM, 6 Mbps)

Y | 11.15 70.5 23.1 146.9

z 10.95 70.5 23.3 140.3
10021- GSM-FDD (TDMA, GMSK) X | 20686 99.8 29.2 9.39 1326 | +22%
DAB

Y | 14.36 93.3 26.6 145.3

zZ | 1717 97.2 27.8 145.4
10023- GPRS-FDD (TDMA, GMSK, TN 0) X | 47.22 96.5 28.2 9.57 1254 | +1.9%
DAB

Yy | 11.086 88.6 25.0 136.0

z 8.71 84.6 23.4 130.7
10024- GPRS-FDD (TDMA, GMSK, TN 0-1) X | 3105 99.5 25.9 6.56 1352 | #£2.2%
DAB

Yy | 2528 97.4 25.0 132.5

Z | 2158 957 24.5 144.4
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 4288 999 24.0 4.80 129.5 +1.9%
DAB

Y | 40.80 99.6 237 124.9

Z | 3842 99.7 237 137.8
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 44.48 100.0 232 3.55 1382 | +19%
DAB

Y | 44.03 99.7 22.8 133.0

Z | 41.36 99.8 22.8 147.5
10032- |[EEE 802.15.1 Bluetooth (GFSK, DH5) X | 16.08 995 23.3 1.16 127.5 1.4 %
CAA

Y | 79.69 99.6 19.3 146.2

Z | 45.81 99.9 20.4 1382
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.43 67.4 19.8 5.67 1387 | #1.4%
CAB MHz, GPSK)

Y 6.27 66.8 19.2 134.9

Z 6.16 66.6 19.2 127.6
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ES3DV2- SN:3022 August 26, 2015
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 10.13 75.0 259 9.29 129.4 +3.3 %
CAB MHz, QPSK)

Y 9.46 73.0 24.5 131.8

Z 9.52 74.0 25.4 137.0
10108- LTE-FDD {SC-FDMA, 100% RB, 10 X 6.27 66.9 19.7 5.80 137.0 7%
CAC MHz, QPSK)

Y 6.24 66.7 19.3 140.0

Z 6.06 66.3 19.2 1271
10117~ IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.16 68.7 21.3 8.07 127.7 2.2 %
CAB BPSK)

Y 9.99 68.2 20.9 131.5

Z 10.22 69.1 21.4 141.6
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 9.34 73.4 252 9.28 125.0 +3.3 %
CAB QPSK)

Y B.92 72.2 243 127.2

Z 8.95 73.1 25.1 . 131.9
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 5.95 66.4 19.4 575 1344 1.4 %
CAC QPSK)

Y 5.92 66.2 19.1 137.0

z 5.98 66.7 19.5 146.8
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.39 66.9 19.6 5.82 139.9 1.7 %
CAB QPSK)

Y 6.35 66.7 19.3 141.9

Z 6.15 66.2 19.2 128.4
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.96 66.6 10.8 .73 137.3 14 %
CAB QPSK)

Y 4.85 66.1 19.3 139.8

Z 4.85 66.6 19.7 146.7
10172- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 8.75 78.7 28.3 9.21 138.9 +3.0 %
CAB QPSK)

Y 7.69 751 26.1 140.1

Z 7.80 76.6 27.2 144.0
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 488 66.2 19.6 572 132.0 +1.4 %
CAC QPSK)

Y 4.77 65.8 19.1 132.6

Z 4.83 66.5 19.6 146.0
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.91 66.3 19.7 572 131.7 1.4 %
CAB QPSK)

Y 4.82 66.0 19.2 1384

Z 4.86 66.7 19.7 145.7
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 10.04 69.1 21.7 8.10 140.9 +2.2%
CAB BPSK)

Y 9.62 67.9 20.8 125.2

Z 9.74 68.6 21.3 133.3
2:%525- UMTS-FDD (HSPA*) x| 7.01 67.1 19.6 597 | 1437 | #14%

Y 6.78 66.2 19.0 129.3

Z 6.80 66.7 19.3 136.5
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 8.55 78.0 27.9 8.21 134.6 3.0 %
CAB QPSK)

Y 7.79 75.6 26.3 141.6

z 7.89 76.9 27.4 145.2
102562- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 9,30 74.8 26.1 9.24 134.8 3.3 %
CAB QPSK)

Y 8.65 725 24.5 136.4

Z 8.33 72.3 248 126.6
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 10.20 76.2 26.8 9.30 144.8 3.3 %
CAB MHz, QP3SK}

Y 9.41 73.7 25.1 145.9

z 9.18 73.9 25.6 138.6
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ES3DV2- SN:3022 August 26, 2015
10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.45 66.7 18.9 3.96 147.0 +09 %
CAB Rel8.4)

Y 4.21 65.5 17.9 126.5

Z 4.36 66.5 18.5 148.0
10291- CDMAZ2000, RC3, 8055, Full Rate X 3.57 66.3 18.5 3.46 1343 0.7 %
AAB

Y 3.48 65.6 17.8 136.8

Z 3.51 66.2 18.3 1364
10292- CDMA2000, RC3, 8032, Full Rate X 3.53 66.4 18.6 3.39 135.8 0.7 %
AAB

Y 3.45 65.8 17.9 140.4

Z 3.50 66.5 18.5 137.0
10297- LTE-FDD {SC-FDMA, 50% RB, 20 MHz, X 6.18 66.5 19.5 5.81 129.4 1.4 %
AAA QPSK)

Y 6.15 66.3 19.1 133.6

Z 6.13 66.5 19.3 131.2
10311- LTE-FDD (SC-FDMA, 100% R8, 15 X 6.77 67.2 19.9 6.06 1348 | #1.7%
AAA MHz, QPSK)

Y 6.81 67.3 19.7 144.8

zZ 6.68 67.1 19.7 136.7
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.30 69.4 220 8.37 142.0 +25%
AAC 99pc duty cycle)

Y 9.90 68.2 21.1 126.8

Z 10.15 69.3 21.9 142.6
10403- CDMA2000 (1xEV-DO, Rev. 0) X 4.72 68.1 18.9 3.76 147.8 0.7 %
AAB

Y 4.56 67.5 18.2 133.6

Z 4.61 6B.2 18.7 1474
10404- CDMAZ000 (1xEV-DO, Rev. A) X 4.57 67.8 18.8 3.77 144.3 0.7 %
AAB

Y 443 67.3 18.1 131.3

Z 4,57 68.3 18.8 145.0
10415- IEEE 802.11b WiFi 2.4 GHz {DS5S, 1 X 2.64 67.0 18.7 1.54 142.1 +0.5 %
AAA Mbps, 99pc duty cycle)

Y 2.36 65.4 16.8 130.3

Z 2.50 66.7 17.7 145.0
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 10.04 69.0 21.7 8.23 138.8 2.2 %
AAA QOFDM, 6 Mbps, 99pc duly cycle)

Y a.71 68.0 209 125.6

Z 9.94 69.0 21.6 140.4

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

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

8 Numerical linearization parameter: uncerlainty nol required.

E Uncertainty is determined using the max. deviation [rom linear response applying rectangular distribution and is expressed for the square of the
field value.
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ES3DV2- SN:3022

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

Calibration Parameter Determined in Head Tissue Simulating Media

August 26, 2015

Relative Conductivity Depth © Unc

f(MHZ)® | Permittivity" (sim)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.33 6.33 6.33 0.46 1.43 +12.0%
835 41.5 0.90 6.11 6.11 6.11 0.24 2.08 £12.0%
1750 40.1 1.37 5.08 5.08 5.08 0.45 1.47 +12.0%
1900 40.0 1.40 4.93 4.93 4.93 0.59 1.25 +12.0 %
2300 39.5 1.67 4.63 4.63 4.63 0.55 1.39 +12.0%
2450 30.2 1.80 4.30 4.30 4.30 0.51 1.47 +120%
2600 39.0 1.96 4.12 4.12 4.12 0.57 1.46 +12.0%

€ Frequency validily above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncerlainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for Ihe indicated frequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, Ihe validity of tissue paramelers (¢ and o) can be relaxed to £ 10% if liquid compensation formula is applied to

measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (s and o) is Testricted fo + 5%. The uncerainly is the RSS of

the ConvF uncertainty for indicated larget lissue parameters.
& Alpha/Depth are determined during calibration. SPEAG warrants that lhe remaining devialion due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-8 GHz al any distance larger than half the probe tip

diameter from the boundary.

Cerlificate No: ES3-3022_Aug15
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ES3DV2- SN:3022

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

Calibration Parameter Determined in Body Tissue Simulating Media

August 26, 2015

Relative Conductivity Depth© Unc

f(MH2)® | Permittivity™ {Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | {(mm) (k=2)
750 55.5 0.96 6.16 6.16 6.16 0.50 1.34 +12.0 %
835 55.2 0.97 6.13 6.13 6.13 0.25 2.16 +12.0%
1750 53.4 1.49 4.79 4.79 4.79 0.61 1.33 +12.0%
1900 53.3 1.52 4.56 4.56 4,56 0.31 2.02 +12.0%
2300 52.9 1.81 4.32 4.32 4.32 0.79 1.19 +12.0 %
2450 52.7 1.95 4.08 4.08 4.08 0.80 1.12 +12.0 %
2600 52.5 2.16 3.96 3.96 3.96 0.80 1.10 +12.0 %

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

validity can be extended to £ 110 MHz.

F At frequencies betfow 3 GHz. the validity of tissue parameters (e and o) can be relaxed 1o + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and o) is restiicled to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissus parameters.

6 Alpha/Depth are determined during calibralion. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz al any distance larger than half lhe probe lip

diameter from the boundary.

Certificate No: ES3-3022_Aug15
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ES3DV2-- SN:3022

Frequency Response of E-Field
(TEM-CellL:ifi110 EXX, Waveguide: R22)

August 26, 2015

ITTT

TTTT 1717

T

TTT7T

Frequency response (normalized)
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f [MHz]
R22

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV2- SN:3022

Receiving Pattern (¢), 9 = 0°

August 26, 2015

=600 MHz, TEM =1800 MHz,R22

Error [dB]

Rall [7] ,
h
100 MHz 600 MHz 1800 MHz

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

2500 MHz
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ES3DV2- SN:3022 August 26, 2015

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

108+
105+
i 109+
= o
=
2
R
5 |
o
£ 1034
102 B
i H H - o i R H _._._._{
10° 102 107 i¢? 10t 102 10°
SAR [mWicm3]
[ * |
not compensated compensated
o
=
5
w
_2 il I | B : H :i H H H
107 102 i0-1 100 10 102 103
) SAR [mW/cm3]
Lo
not compensated compensated

Uncertainty of Linearity Assessment: % 0.6% (k=2)
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ES3DV2- SN:3022

=835 MHz WGLS R9 (H_convF)

August 26, 2015

Conversion Factor Assessment

f = 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV2- SN:3022

August 26, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 098.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm

Certificate No; ES3-3022_Augi5
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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

PC Test !

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

Certificate No: EX3-7406_Apri6
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Schmid & Partner % g Service suisse d'étalonnage
Engineering AG ey Servizio svizzero di taratura
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
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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




EX3DV4- SN:7406 April 19, 2016
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.

Certificate No: £EX3-7406_Apr16
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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)
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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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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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Accradiled by the Swiss Accreditalion Servica [SAS)
The Swlss Accreditation Servite Is ane of the slgnaloras fa the EA
Multilaleral Agreement for the racagniflan of callbratlon cerlificakes

Cliomt | PG Teat

Accreditation Ne.:

Schwalzarischer Kalibriemdienst

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

8CS 0108

E;cgruﬂnmn No: E$3-333_3__Uct_15

CALIBRATION CERTIFICATE

Chjext {ES3DVA - SN:3333

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

Calibrallon procadurals)

H

Callbration date: [U_(_."_lﬂ_bl?l‘ 29, 2015

Calibrafion Equlpment usad (METE critical for calibratlon)

This calloratian carlificate documents the traceabllily to nalienal standards, which realizs ihe physical unils of measuremens (51}
The measuramants and e uncedainties wilh confidenca prabability are given on the lollgwing pages and are part of the cerfificala.

Al calibrations have been conductad I the closed laboralory Facilily; emviranment lamperature (22 £ 3)°C and Numidity < 7%

2

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

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

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

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

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

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

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

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

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

Secondary Standerds LK Check Dale {in hougpe) Soheduled Check

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

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

Calibratad by | Lalf Ktysner Laboratary Technk’.:lan --

Agproved by Katja Pokaovic Tamnhal Manaper

|ssued; Ooluber 28, 20H6
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Calibration Laboratory of

] L5 Schwelzerischer Kalibrierdienst

Schmid & Parlner c Service suizae d'élalonnage
Engineering AG g Servizio svizzern i tacatura

Feughausstragsa 43, 8004 Zurlch, Switzerland Swiss Calibralion Service

Agredited by lhe Swiss Accmodilation Service (SA3) Accreditalion No.: SCGS (108

The &wles Accraditallon Service 15 one of the signetaTies lo the EA

Multliataral Agraament bor the recognition of calibration centificates

Glossary:

TSL tizsue simuolating liguid

NORMx,y.z sensitivily in free space

ConvF sensitivity in TSL f NORMx,y,z

oCcP dicde compression point

CF crast factor [1/duty_cyeted of the RF signal

ABCEDE maodulation depandsent knearizalion parameters

Polarization ¢ @ rolalion around probe axis

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

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

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

Calibration is Performed According to the Followlng Standards:

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

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

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

d] KDE 885604, “SAR Measurement Requirements far 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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

0Py, z: DGP are numerical linearizafion partametsrs assessed based on the dala of power swaaep with CW
sighal {no uncertainty required). DCP does not depend an frequency nor media.

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

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

ConvE and Boundary Effect Parameters: Assessed in fiat phantorn using E-field (or Temperature Transfer
Standard for f < 800 MHz} and inside waveguide using analylical field distributions based an power
measuremenls far f = 800 MHz. The same setups are used for asgessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given. These parameters are
used in DASY4 sofiware to improve probe acouracy close fo the boundary, The sensitivity in TSL cotrespands
to NORMx, v,z * ConvE whereby the uncertainty comesponds to that glven for Cosve. A frequency dependent
ComvE is used in DASY version 4.4 and higher which allows extending the validily from + 53 MHz to + 100
MHz.

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

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

Connecior Angla: The angle is assessed using the information gained by determining the MORMx {no
uncerialnty required).
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ES30W3- SM:3333 Ociober 29, 2015

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

Basic Calibration Paramefers

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

Maodulation Calibration Parameters

Ui Communlication System Nama A B c D VR Unc™
dB dBvuY dB my {k=2)
o oW X 0.0 0.0 1.4 nop | 2000 | 3.5%
N &0 0.0 1.0 1871
Z 0.0 0.0 1.0 184.8
gﬂﬂ- SAR Valigation {Square, 100ms, 10ms} | x | 243 BO.T 114 | 1000 | 416 42.2 %
v | 435 674 13.2 35.5
z 1.465 5.0 a7 36.2
‘1&;‘1- UMTS-FDD (WCDMA) X | 335 679 | 194 | 281 | 1262 | #05%
¥ | 348 8.5 192 127 5
Z 3,97 67.5 18.6 1490
10042- | |EEE 802.11b WiFi 2.4 GHz (D385, 1 X | 380 728 20.5 187 | 1410 | 07 %
CAB Mbps)
¥ 168 733 20.8 128.0
Z | 30 69.5 18.8 128.2
10013- | IEEE B0Z.11g WiFi 2.4 (GHz (DSSS- X | 1152 71.7 23,9 946 | 1393 | :30%
GAB OFDA, 5 Mbps}
¥ | 10,94 70.4 229 1471
2| 1095 70.8 23.4 144.5
E}?ﬁ?é% GEM-FDD {TDMA, GMSK) ¥ | 2145 §5.2 26.5 930 | 1399 | #2E5%
Y | 612 B2.9 21.8 142.0
z | 1147 £8.1 238 127 6
E}TB%- GPRS-FDD (TDMA, GMSK, TH 0} X [ 208 | es5 | 270 | 957 | 1358 [ #22%
¥ | 978 B4.4 22.7 135.3
Z 8.12 835 22.1 1446
BT?- GPRS-FDD (TOMA, GMSK, T 0-1) ¥ | 3984 40,6 25.2 .56 1409 | g%
¥ | 2507 100.0 25.0 1254
z 3520 ag.f 24.7 131.9
B‘iﬂ:?- (B3PRE-FDD (TDMA, GMSK, TH 0-1-2} ® | 4718 0n g 23.9 480 | 1249 | 25%
Y | 49.7% 93 5 22.8 1454
Z | 4537 99.9 23.1 148.5
éiféﬂ- GPRS-FDO (TOMA, GMSK, TN0-1-2-3) | X | 56.24 99,5 226 | 355 | 1404 | £27%
¥ 5695 ao.7 21.9 1281
Z | 4845 996 221 133.2
é{;?fz IEEE BO2.15.1 Bluetooth (GFSK, DHE) x 18.03 g0.4 29 8 1.16 i27.5 1.0 %
¥ | 3517 9.6 20.7 1411
Z | 2108 g8.9 218 1275
i0400- | LTE-FOD [SC-FDMA, 100% RB, 20 X | 636 B7.G 19 H EE7 | 375 | *12%
CAB MHz, QPSK)
¥ | 629 67.4 19,6 128.9
Z | 635 7.5 19,7 130.5
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0103 LTE-TOD (SC-FD#M4, 100% BB, 20 ¥ 10.8 .90 1308
CAB MHz, QPEK) 85 75.6 26.4 . ] 2.7 %
Y 9.58 73.7 4.8 14301
T — Z 0.94 75.6 28.2 149 3
- -FOD (EC-FOMA, 1008 REB, 10 X g 21 5.
CAC MHe QPSI0 . 67.0 18.7 ar | 1288 | 212%
¥ | 618 BG.9 19.5 128.2
T = 7 §.22 67.2 19.7 138.0
- E 02 11n (HT Mixad, 13.5 Mbps, ¥ | 1oos 8.07 126 "
CAR BPEK) 68.7 21.2 . A | £25 %
¥ | 1013 £9.0 213 1461
e { 4 9.07 G8.T 21,1 126.2
. LTE-TDR {(SC-FDMA, 50% RB, 20 MHz, | x | 10, 828 | 125 T
ChB GPSK) 11 755 5.0 . 8 | 237%
¥ 2.08 73.2 47 1382
— = z 9.2 74.8 26.0 1431
- -FOD (SC-FOMA, 50% RB, 10MHz, | x | 597 6.8 575 | 133 .20
CAG GPSK] . 18.5 4 [ #z2%
¥ 597 86.7 18.5 127.0
Fd 501 GB.7 10.5 134.2
101M60- | LTE-FDD {SC-FDMA, 50% RB, 15 MHz, | X | 6.40 67.3 199 | 582 [ 1378 | 2%
GAB QPSKY
¥ 6.31 G671 10,4 130.7
- - z .32 67.1 196 139.8
165- LTE-FDD {SC-FDA, 1 RB, 20 MHz, ¥ 5. 573 136 +
CAB QPSK) 05 67.3 20.1 8| #1.2%
¥ 4.89 67.0 198 1311
Fd 4.93 67.7 20.0 1374
10972- LTE-TDD {S0-FDMA, 1 RE, 20 MHz, ¥ | 1074 a3y 0.3 o2 1968 | 27 %
CAB QrsK
¥ 7.4 74.3 25.5 1259
F 7.74 76.6 271 1312
10175 | LTE-FDO (SC-FDMA, 1 RE, 10 MHz, X 407 BE.0 19.9 5.72 1308 | £1.2 %
CAG QPEK)
¥ | 466 6.9 108 128.5
? 447 67.3 20.1 137.0
10181- LTE-FDD {(SC-FOMA, 1 RB, 15 MHz, x 409 G7.0 199 [ 130, § 41,7 o,
CAB QPSKY
Y 4.85 B7.0 10.9 127.8
z 405 57.2 20,0 136.2
10186- | IEEE R0Z.11n {HT Mixed, 6.5 Mbps, ¥ | 10.H G 217 8.1 1378 | 122%
CAR BFEK}
Y 8.75 BE.F 212 137.5
i .94 B0.4 217 145.3
:}’f‘fgﬁ- UMTS-FDD (HSPA+ % 7.0B 67.5 18.8 597 | 1471 | 214 %
Y 7.06 B7.7 10.8 142.3
z 7.04 B7.T 1949 1488
10237- LTE-TDD (SC-FDMA, 1 RE, 10 MHz, x| 1058 83.5 301 8.1 1440 | +3.0%
CAB QP
¥ 7.43 74.7 257 127.8
z 7.66 77.1 274 1323
10252- LTE-TDD {SC-FOMA, 50% RB, 10 MHz, | X | 10.81 78.7 7.9 B.24 1207 | 230%
CAR QPSKY
Y B.48 724 244 130,14
Z 2.7 74.1 25.8 135.2
10267- | LTE-TDD (3C-FOMA, 100% RB, 10 ¥ | 11,73 79.9 28.3 2.30 1486 | 33 %
CAR MHz, QPSK)
¥ | 811 73.2 24.8 1360
Fa 0.4 74.9 26.1 1427
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T0275- LUMTS-FDR (H3UPA, Subtest &, 3GPP b 452 67.6 19.3 308 144 5 +0.7 %
CAB Relg.4)

hd 4,67 68,3 19.6 146.0

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

\d .91 Ge.o 19.5 133.2

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

b 3.33 69.3 20.0 126.0

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

Y 6.20 67.0 19.6 12B.0

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

b 6,75 G675 199 1335

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

¥ 10005 G6.0 21.5 141.2

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

Y 5.30 il | 202 148.4

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

¥ 5.35 71.7 205 145.4

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

Y A.73 o4 2z z 1437

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

Y 9,56 6a.8 214 1393

£ .72 BE £ 213 126.0

The 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 85%.

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

& Mumerical linearizalion parametsr: uncartainty mot required.

E Ungenalnty is delermined using the mak. dewviation from lIngar response applying rectangutar diskibufion and is expressed for the souara of 1he
fiedd yalus.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Callbration Parameter Determined In Head Tissue Simulating Medla

Oclober 29, 2015

Relatlve Canduckivity Depth ™ Unc

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

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

validily can be extended to & 710 MHz

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

measurad SAR values, Al lrequanties above 3 GHz, ihe validily of issue parameters (2 and o) & rastricled to * 5%, The uncertalmry iz tha R5S of

lhe CarivF uncanainly for indicaled langel lissues parameters.
¥ alphalDepin ama detarmined during calibration. SPEAG warrants thal Ine remalning devialien due to Ihe boundarny effect after compensallon is

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

dismater rom the boundary,

Carlificale Mo: ES3-3332_0c1

Page ¥ of 13




ES3DW3- 5M:3333 Qctoher 29, 2015

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

Calibration Parameter Determined in Body TIssue Simulating Media

Relativa Conductivity Depth ® Unc

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

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

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

& Alpha/Depth are delermined during calibration. SPEAS warranis 1hal the remaining devialion due o Ihe boundary effect afler compensallon |s
alwiys lass than £ 19 For requencies below 3 GHz and below + 2% for frequencias between 3-8 GHz at any dislance karger than hall the probe 1lp
dismeter irom the Saundany.

Ceriilizate No: E52-3333_0c15 Pags 8 of 13
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Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Wavepuide: R22)
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Uneertainty of Frequency Response of E-flald: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM

=1800 MHz R22

Oclober 29, 20135
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Uncertainty of Axlal Isotropy Assessment: £ 0.5% [(k=2)

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

1084

105—;

104+

Input Signal [uv]
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102 102 101 09 101 102 102
SAR [mWWem3]
e
Tok compensated coimpensaled

Uncertainty of Linearity Assessment: 1 0.6% (k=2)
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ESADVE— 5M-3333 Oactober 29, 2015
Conversion Factor Assessment

f= 835 MHz,WGLS R8 {H_convF) f= 1800 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
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Qclober 29, 2013

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

Other Proba Parameters

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

Cerfificate Mo: ES3-3323_0cl15 Page 13 of 13
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Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A, B CD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization § 8 rotation around an axis thal 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, "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 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximily 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).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF).

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 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 NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
Convf is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

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).
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Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4— SN:7357 April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7357

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm {(uVi(Vim)3)* 0.41 0.49 0.41 +10.1%
DCP (mV)® 100.8 97.2 96.9

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unc™
dB dBvuv dB mV (k=2)

0 CwW X 0.0 0.0 1.0 0.00 | 1534 | #35%

Y 0.0 0.0 1.0 128.2

Z 0.0 0.0 1.0 136.1
(1:(3\(;10- SAR Validation (Square, 100ms, 10ms) X 0.91 56.3 8.7 10.00 47.8 0.9 %

Y 4.06 725 15.7 44.9

z 1.42 61.4 10.6 43.6
10062- IEEE 802.11a/h WiFi 5 GHz {OFDM, 6 X 10.02 67.8 20.9 8.68 1121 127 %
CAB Mbps})

Y 10.67 69.9 22.4 141.6

d 10.36 68.8 21.5 139.7
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.12 68.1 20.6 8.07 121.4 2.2 %
CAB BPSK)

Y 10.75 69.9 21.9 149.3

Z 1043 68.9 21.1 147.5
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 977 670 206 8.10 116.1 22%
CAB BPSK)

Y 10.28 69.5 21.8 141.5

Z 10.05 68.6 21.0 138.3
10400~ IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.02 68.1 20.9 8.37 116.5 2.2%
AAC 99pc duty cycle}

Y 10.56 69.7 221 1421

Z 10.23 68.6 21.2 137.4
10401- IEEE 802.11ac¢ WiFi (40MHz, 64-QAM, X 10.73 68.6 211 8.60 123.1 25%
AAC 99pc duty cycle)

Y 10.37 67.9 21.0 99.7

Z 11.03 69.3 21.6 147.8
10402- IEEE 802.11ac WiFi (80MHz, 64-QAM, X 10.70 68.5 20.9 8.53 121.8 22%
AAC 99pc duty cycle)

Y 10.46 68.2 21.0 99.9

Z 10.94 69.1 21.3 146.0

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

A The uncertainties of Norm X,Y,Z do not affect the E%-field uncertainty inside TSL {see Pages 5 and 6).
B 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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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7357

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (8m)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
5250 35.9 4.71 5.10 5.10 5.10 0.40 1.80 +13.1%
5600 35.5 5.07 4.41 4.41 4.41 0.50 1.80 +13.1%
5750 354 5.22 4.65 4.65 4.65 0.50 1.80 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted lo + 50 MHz. The
uncertainly 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, 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 paramelers (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (e and o) is reslricled o £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

€ AlphasDepth are determined during calibration. SPEAG warrants thal the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies belween 3-6 GHz at any distance larger Ihan half the probe tip
diameter from the boundary.
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April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7357

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (8/m)F ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 9.90 9.90 9.90 0.53 0.80 +12.0 %
835 55.2 0.97 9.82 9.82 9,82 0.46 0.80 £12.0 %
1750 53.4 1.49 8.06 8.06 8.06 0.39 0.80 £12.0%
1900 53.3 1.52 7.84 7.84 7.84 0.40 0.80 £12.0%
2300 52.9 1.81 7.20 7.20 7.20 0.38 0.86 £12.0 %
2450 52.7 1.95 7.14 7.14 7.14 0.30 0.90 £12.0%
2600 52.5 2.16 6.82 6.82 6.82 0.29 0.95 +12.0%
5250 48.9 5.36 4.28 4.28 4.28 0.50 1.90 +13.1%
5600 48.5 5.77 3.63 3.63 3.63 0.60 1.90 +13.1%
5750 48.3 5.94 3.77 3.77 3.77 0.60 1.90 +131%

€ 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
uncertainty is the RSS of the ConvF uncertainty at calibralion frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmenls at 30, 64, 128, 150 and 220 MHz respeclively. Above 5 GHz frequency

validily can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o} can be relaxed to & 10% if liquid compensation formula is applied to
measured SAR values, Al frequencies above 3 GHz, the validily of tissue parameters {¢ and o) is restricted to * 5%. The uncertainty is the RSS of

the ConvF uncertainly for indicated target tissue parameters.

© alpha/Depth are delermined 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 dislance larger than half the probe tip

diameter from lhe boundary.

Certificate No: EX3-7357_Apri16
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

f [MHz]

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22

Lo & e [eF
Tol X z Tot X Y Zz
0.5__ 1 p) L i -, 1 4
5
= P : : : : : : i
= gg_ﬂmmﬁm@‘w”%ﬁm%
g r a 5 i i : i i
Lu C 1 - ' . 1 1 '
TS SRR OO S SRS WSSOSO HOSPMN: RS S
L1 i | N SO N SO S B B | I | A I A SO TR N I | I | N N I I SO N N N | I 11
=150 -‘IE]O -50 d 50 1lj,lU 150
[I] Roll [
(@] 0
100 MHz 600 MHz 13cmle 25%14:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)
(TEM cell , foya= 1900 MHz)

Input Signal [UV]

103 102 101 100 101 102 109
SAR [mWicm3]

Fe]
not compensated compensated

Error [dB]

i MR . HEREH L : I H :
103 102 104 100 101 102 103
SAR [mW/cm3]

[e]
not compensated compensated

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

Certificate No: EX3-7357_Apri6 Page 9 of 11




EX3DV4— SN:7357 April 19, 2016

Conversion Factor Assessment

f= 835 MHz,WGLS R9 (M_convF) f = 1900 MHz WGLS R22 (M_convF)
b 3
3'U:"l'-. ' =]
25] \ :
LN £
2" N z |
% b \'_‘ % 15-_
= ‘\\\
- -“\,_ 10- -
1‘0-_ S - -
[ K"w —_ \'\.__‘
05{ - 5 T
. L .
Ocr'lll'lnwllllll!|'I|'|Vll\"l;i'lll|\] Drll“~||||]’lIl‘l1III\\II‘IIII‘|(I‘}II‘-._<E
a 5 10 15 Zl‘.;om] F=3 0 3 40 0 10 15 l[fnum, 25 e 35 40
L) Y s Le]
anahtical measured anaylicat measued

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

Deviation

10 -08 -06 -04 -02 00 02 04 086 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% {k=2)
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EX3DV4- SN:7357

April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7357

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 13.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measursment Distance from Surface 1.4 mm

Certificate No: EX3-7357_Apri6
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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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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
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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
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3334

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHZ)®  Permittivity ™ (Sfm) " ConvFX | ConwFY | ConvFZ | Alpha®| (mm) {k=2)
750 55.5 0.96 5.37 6.37 5.37 0.74 122 | +120%
835 55.2 .97 £.24 6.24 5.24 0.21 1.94 | £120%
1750 - 53.4 1.49 503 | 503 5.03 0.50 1.57 | #120%
1900 53.3 1.52 484 484 L 484 0.50 158 | #120%
2300 52.9 181 | 461 4.61 4.61 074~ 123 | +120%
245§ 527 : 1.95 | 4.45 4.45 4.45 0.74 1.20 +12.0%
2600 525 216 420 | a20 | 428 080 | 120 | +120%

- Fraquency velidity above 300 MHz of & 100 MHz only applies far DAY vdd and higher {ses Page 2), elsa it & restricted ta £ 50 MHz. Tha
uncetaingy is the RSE of the ConvF uncertsinty at calibration frequency and the uncertainty for the indicazed frequency band. Frequency validity
Below 300 MHZ is + 10, 25, 49, 50 ard 70 MHz for ConvF assessments gt 30, 64 128, 150 and 220 MHz respectvely. Above 5 GHx frequency
validity caa be extendsd {o + 510 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



ES30VI— ShNiEasg Movember 17, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Frequency response {normalized}
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f i
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Uncertainty of Frequency Response of E-field: 1 6.3% {k=2)
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ES3DN 3= BM;3334 MNovember 17, 2015

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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ES30Va— SM:3334 Movernber 17, 2015

Dynamic Range f(SAR..q)
(TEM cell , fopu= 1900 MHz)

Input Sigral [ul]
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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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ES3DV3E— N33 Movember 17, 20156

Conversion Factor Assessment

f= 835 MHz.WGLS RS (H_comd)

= 1900 MHz WGLS R22 (H_convF)
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Uncerlainty of Spherical Isotrapy Assessment: & 2.6% (k=2)
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ES20W3E- 8M:3334

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
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Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage

S Servizio svizzero di taratura
Swiss Calibration Service

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

Accreditation No.: SCS 0108

Client

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3914-

Calibration procedure(s}

Calibration date:

‘February 22, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

3'1/2016

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41488087 01i-Apr-15 {No. 217-02128) Mar-16

Reference 3 dB Attenuator Sh: 85054 (3c) 01-Apr-15 (No. 217-02129) Mar-i6

Reference 20 dB Attenuator SN: 856277 (20x) 01-Apr-18 {No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: 55129 (30b) 01-Apr-15 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN: 3013 31-Dec-15 {No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 {No. DAE4-660_Dec15) Dec-i6

Seoondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C 183642001700 4-Aug-99 (in house check Apr-13) In house check: Apr-16
Network Analyzer HP 8753E US37390585 18-Oct-01 {in house sheck Oct-15) In house check: Oct-16

Calibrated by:

Approved by;

‘F_uncrﬁ_on

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

Signature

lesued: February 22, 2016

Cettificate No: EX3-3914_Feb16
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Calibration Laboratory of 7

=R Schweizerischer Kalibrierdienst
Schmid & Partner m g Service suisse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {f,@ S Swiss Calibration Service
Tl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A,B,C,D modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center},
i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

»  NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF).

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

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

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

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

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

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

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

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

Certificate No: EX3-3914_Feh16 Page 2 of 11




EX3DV4 — SN:3914 February 22, 2016

Probe EX3DV4

SN:3914

Manufactured: = December 18, 2012
Calibrated: February 22, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)

Cerlificate No: EX3-3914_Feb16 Page 3 of 11




EX3DV4- SN:3914 February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (pV/(VimA? 0.48 0.42 0.46 +10.1 %
DCP (mV)° 100.1 102.6 97.6

Modulation Calibration Parameters

uip Communication System Name A B ' D VR Unct
dB dBvpv dB my {(k=2)

0 cw X 0.0 0.0 1.0 0.00 137.4 2.7 %

Y 0.0 0.0 1.0 139.7

z 0.0 0.0 1.0 133.7
10010- SAR Validation (Square, 100ms, 10ms) X 4,02 69.7 14.2 10.00 41.0 10.9 %
CAA

Y 242 54.8 124 41.8

Z 2.11 63.9 12.8 44.9
10062- IEEE 802.11ath WIiFi 5§ GHz (OFDM, 6 X 10.26 68.5 21.3 8.68 127.9 £33 %
CAB Mbps)

Y 10.16 68.6 214 127.8

z 10.42 68.8 214 144.6
10117- IEEE 802.11n {HT Mixed, 13.5 Mbps, X 10.15 68.2 20,7 8.07 129.4 43.3 %
CAB BPSK)

Y 10.18 68.5 20.9 131.7

z 10.42 68.8 20.9 148.3
10186- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 10.13 68.8 211 8.10 146.4 2.7 %
CAB BPSK)

Y 9.80 68.3 20.9 126.3

z 9.98 68.3 20.8 139.8
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.33 68.8 213 8.37 145.0 2.7 %
AAC 99pc duty cycle)

Y 10.13 68.7 21.3 132.0

: Z 10.21 68.5 21.0 140.2

10401- IEEE 802.11ac WIFi (40MHz, 64-QAM, X 10.67 68.4 21.14 8.60 125.8 3.3 %
AAC 99pc duty cycle)

Y 10.92 69.3 21.6 140.7

Z 10.94 69.0 213 148.7
10402- IEEE 802.11ac WiFi (80MHz, 64-QAM, X 10.64 68.4 20.8 8.53 125.5 33%
AAC 99pc duty cycle)

Y 1111 69.7 21.6 142.1

z 10.93 69.0 21.1 149.2

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

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

8 Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Cerlificate No: EX3-3914_Feb16 Page 4 of 11




EX3DV4- SN:3914

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Head Tissue Simulating Media

February 22, 2016

Relative Conductivity Depth® Unc

f(MHz)° | Permittivity" (sm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2}
5250 35.9 4.71 5.07 5.07 5.07 0.35 1.80 £131 %
5600 355 5.07 4.66 4.66 4.66 0.40 1.80 +131 %
5750 35.4 5.22 4.74 4.74 4.74 0.40 1.80 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
betow 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz,

F At frequencies below 3 GHz, the validity of tissue parameters (& and o} can be relaxed to + 10% if liquid compensation formula is appfied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is restricted to  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below £ 2% for freguencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Cerlificate No: EX3-3914_Feb16 Page 5 of 11




EX3DV4- SN:3914 February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity” (sim)* ConvF X | ConvFY | ConvFZ | Alpha®| (mm) {k=2)
750 55.5 0.96 9.57 9.57 9.57 0.47 0.85 +12.0%
835 55.2 0.97 9.44 9.44 9.44 0.47 0.85 +12.0 %
1750 53.4 1.49 7.82 7.82 7.82 0.42 0.83 +12.0%
1900 53.3 1.52 7.50 7.50 7.50 0.45 0.80 +12.0%
2300 52.9 1.81 7.27 7.27 7.27 0.48 0.80 +12.0%
2450 52.7 1.95 7.22 7.22 7.22 0.46 0.80 +12.0%
2600 52.5 2.16 6.90 6.90 6.90 0.32 0.99 +12.0%
5250 48.9 5.36 4.32 4.32 4.32 0.50 1.90 +131 %
5600 48.5 577 3.63 3.63 3.63 0.60 1.90 +131%
5750 48.3 5.94 3.86 3.86 3.86 0.60 1.90 +13.1%

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (sec Page 2), else it is restricled to + 50 MHz. The
unceriainty is the RSS of the ConvF uncertainty at calibration frequency and the uncartainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz. :

F At frequencies below 3 GHz, the validity of tissue parameters (g and o) can be relaxed to + 10% if liquid compensation formula is applied to
measurad SAR valuss. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue paramelers.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compansation is
atways less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3914_Feb16 Page 6 of 11



EX3DV4- SN:3914 February 22, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX3DV4- SN:3914

February 22, 2016

Receiving Pattern {(¢), 3 = 0°

f=600 MHz,TEM

=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3DV4-- SN:3914 February 22, 2016

Dynamic Range f(SAR}caq)
(TEM cell , for= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3914 February 22, 2016

Conversion Factor Assessment

f= 835 MHz WGLS R9 (M_convF) f= 1900 MHz WGLS R22 (M_convF)
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Uncertainty of Spherical Isotropy Assessmaent: * 2,6% (k=2)
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EX3DV4- SN:3914

February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 133.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g mm
Tip Diameter 2.5 mm
Probe Tip to Senser X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3914_Feb16
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Schmid & I?artner = C Service suisse d'étalonnage
Englneenng AG 7’//—-/'-\—\\‘5 S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’z/,//?_\\\\\\‘ Swiss Calibration Service
ety
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

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

client  PC Test | Certiftcate No: ES3-3287_Sep16

CALIBRATION CERTIFICATE

Object -ES3DV3 - SN;3287
%N‘/
Calibration procedure(s} QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6 :
Calibration procedure for dosimetric E-field probes ﬁﬂ'l; (-2
Calibration date: -September 19, 2016

This calibration certificate decuments the traceability 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 (he closed laboratory facilily: environment temperalure (22 + 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards [8] 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-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: §5277 {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_Dec15) Dec-16

Secondary Standards ID Check Dale (in house) Scheduled Check

Power meter E44198 SN: GB41293874 06-Apr-16 {in house check Jun-16) In house check: Jun-18

Power sensor E4412A SN: MY 41498087 06-Apr-16 (in house check Jun-16) In house check: Jun-18

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-16) In house check: Jun-18

RF generator HP 8648C SN: US3642001700 04-Aug-99 (in house check Jun-16) In house check: Jun-18

Nelwork Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Qct-15) In house check: Oct-16
Name ~ Function Signature

Calibrated by: ) Lelf Klysﬁer . Laboratory Technician ' W @;
Approved by: Katla Pokovic Technical Manager /gg %ﬁ

Issued: September 20, 2016

This calibration certificate shall not be reproduced excepl in full without wrilten approval of the laboratory.
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Zeughausstrasse 43, 8004 Zurich, Switzerland 7:4@\\3‘ S Swiss Calibration Service
LTI I
Accredited by lhe Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A,B C,D modulation dependent linearization parameters
Polarization o ¢ rotation around probe axis
Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system
Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Praciice 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"

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).
NORMXx,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(flx,y,.z = NORMx,y,z * frequency_respanse (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,zz 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 imprave probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for Convf. A 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 front 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 virfual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx {no
uncertainty required).
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Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3287

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unec (k=2)
Norm (uvAVim»)® 0.87 0.98 1.00 +10.1 %
DCP (mV)°® 101.9 101.4 106.1
Modulation Calibration Parameters
uiD Communicafion System Name A B c D VR Unc"
dB dBvVpv dB mv (k=2)
4 cw X 0.0 0.0 1.0 000 | 1984 | #35%
Y 0.0 0.0 1.0 189.6
Z 0.0 0.0 1.0 184.8

Note: For details on UID parameters see Appendix.

Sensor Model Parameters

C1 c2 a ™ T2 T3 T4 T5 T6
fF fF v ms.V™2 ms. V™! ms i v?
X 65.67 459.4 34.07 29.08 2.68 5.077 2 0.308 1.009
Y 71.46 511.8 35.31 29.86 3.707 5.1 0.748 0.607 1.009
Z 50.48 357.3 34.55 27.84 2.262 5.1 1.583 0.279 1.01

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,.Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).

8 Numericat linearizafion parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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ES3DV3- SN:3287

DASY/EASY - Parameters of Probe; ES3DV3 - SN:3287

Calibration Parameter Determined in Head Tissue Simulating Media

September 19, 2016

Relative Conductivity Depth © Unc

f(MHz)¢ | Permittivity" (sim)¥ ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.96 6.96 6.96 0.44 1.36 +12.0%
835 415 0.90 6.67 6.67 6.67 0.29 1.69 +12.0%
1750 40.1 1.37 5.49 5.49 5.49 0.43 1.42 +12.0%
1900 40.0 1.40 5.27 5.27 5.27 0.41 1.45 +12.0%
2300 39.5 1.67 4.86 4.86 4.86 0.61 1.28 +12.0%
2450 30.2 1.80 4.54 4.54 4.54 0.47 1.51 £12.0%
2600 39.0 1.96 4.41 4.41 4.41 0.77 1.18 +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 uncerainty al calibration lrequency and Lhe uncerlainty for lhe indicated frequency band. Frequency vafidity
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 lo + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (£ and a) 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 (= and a) is restricted to # 5%. The uncertainty is the RSS of
the ConvF unceriainty for indicated target lissue paramelers.

e Alpha/Deplh are determined during calibration. SPEAG warrants that the remaining devialion due 1o 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.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3287

Calibration Parameter Determined in Body Tissue Simulating Media

Refative Conductivity Depth © Unc

f(MHz)¢ | Permittivity " {8im)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.64 6.64 6.64 0.27 1.86 +12.0%
835 55.2 0.97 6.55 6.55 6.55 0.50 1.37 £12.0%
1750 53.4 1.49 5.11 5.11 5.11 0.33 1.85 £12.0%
1900 53.3 1.52 4.94 4.94 4.94 0.42 1.59 +12.0%
2300 52.9 1.81 4.55 4.55 4.55 0.55 1.42 +12.0%
2450 52.7 1.95 4.35 4.35 4.35 0.80 1.09 +12.0%
2600 52.5 2.16 412 4,12 4.12 0.80 1.10 £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
unceitainty is the RSS of the ConvF uncertainty al 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 respeclively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validily of lissue parameters (e and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, lhe validity of tissue parameters (& and o) is restricted to + 5%. The unceitainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

. Alpha/Depth are determined during calibration. SPEAG warrants lhat the remaining devialion due to the boundary effect after compensation is
always less than + 1% for frequencies helow 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 (normalized)

15

September 19, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Error [dB]

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
r é : é i
. — — S— — S— A— —
U.O{I:i-:“‘;?k === ”9@%&:0:50:!5!5#4:'::&:3‘?'5‘:*
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1 |-1!50| 1 1 I-]bol 1 1 _5'0 1 ] 1 li 1 1 1 1 5|0 1 1 i 1 160 ] 1 1 | 150 1 t
Roll [°]
10%1 600 MHz 1800 !MHZ 25(%’1'HZ

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(SARc.q)
(TEM cell, foya= 1900 MHZz)
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o]
not compensated compensated

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

f= 835 MHz, WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3287

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () 84,9
Mechanical Surface Detection Mode enabled
Oplical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
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Appendix: Modulation Calibration Parameters

September 19, 2016

uiD Communication System Name A B c D VR Max
dB dBVpv dB my UncF
(k=2)
0 CW X 0.00 0.00 1.00 0.00 198.4 +35%
Y 0.00 0.00 1.00 189.6
z 0.00 0.00 1.00 184.8
10010- SAR Validation (Square, 100ms, 10ms) X 9.57 81.27 19.66 10.00 25.0 £t96%
CAA
Y 9.48 81.17 20.59 25.0
z 11.44 84.72 20.81 25.0
10011- UMTS-FDD (WCDMA) X 1.41 73.12 18.60 0.00 150.0 196 %
CAB
Y 1.09 67.36 15.29 150.0
Z 1.04 67.24 15.12 150.0
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.39 66.79 17.15 0.41 1500 | *96%
CAB Mbps)
Y 1.33 64.98 15.75 150.0
z 1.31 64.97 15.66 150.0
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.20 67.40 17.54 1.46 150.0 +96%
CAB OFDM, 6 Mbps)
Y 5.27 67.18 17.41 150.0
z 5.09 67.33 17.40 150.0
10021- GSM-FDD (TDMA, GMSK) X 25.12 98.64 27.15 9.39 50.0 +9.6%
DAB
Y 16.05 91.61 25.96 50.0
z 54.58 112.47 | 31.02 50.0
10023- GPRS-FDD (TDMA, GMSK, TN 0} X 21.90 96.28 26.48 9.57 50.0 +96 %
DAB
Y 15.04 90.31 25.57 50.0
z 40.95 107.64 | 29.77 50.0
10024- GPRS-FDD (TDMA, GMSK, TN 0-1} X | 100.00 | 118.44 | 30.60 6.56 60.0 +9.6 %
DAB
Y 56.85 11242 | 30.28 60.0
Z | 10000 | 119.26 | 30.80 60.0
10025- EDGE-FDD (TDMA, 8PSK, TN 0} X 15.98 100.03 | 37.68 | 12.57 50.0 +96%
DAB
Y 12.36 89.89 33.32 50.0
z 14.92 100.13 [ 38.33 50.0
10026- EDGE-FDD (TDMA, 8PSK, TN 0-1) X 19.89 102.72 | 35.15 9.56 60.0 +9.6%
DAB
Y 15.11 94.49 32.22 60.0
z 21.16 106.39 | 36.94 60.0
10027- GPRS-FDD {TDMA, GMSK, TN 0-1-2} X | 100.00 | 11746 | 29.21 4.80 80.0 +96%
DAB
Y | 100.00 | 119.97 [ 30.83 80.0
Z | 100.00 | 118.35 | 29.47 80.0
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 100.00 | 117.97 | 28.63 3.55 100.0 | £96%
DAB
Y | 100.00 | 119.91 29.91 100.0
Z | 100.00 | 118.74 | 28.84 100.0
10029- EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X 14.03 95.19 31.54 7.80 80.0 £9.6%
DAB
Y 11.54 89.32 29.33 80.0
z 13.09 95.17 31.96 80.0
10030- IEEE 802.15.1 Bluetooth {GFSK, DH1) X | 10000 | 117.04 | 29.36 5.30 70.0 +96%
CAA
Y | 100.00 | 119.78 | 31.12 70.0
Z | 100.00 | 117.69 | 29.49 70.0
10031- IEEE 802.15.1 Bluetooth (GFSK, DH3) X | 10000 | 120.90 | 28.34 1.88 100.0 +9.6 %
CAA
Y | 10000 | 121.14 | 28.78 100.0
z 100.¢0 119.84 27.78 100.0
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10032- |IEEE 802.15.1 Bluetooth (GFSK, DH5) X | 10000 | 128.75 | 30.50 1.17 100.0 +96%
CAA

Y | 10000 | 12519 | 29.33 100.0

Z | 100.00 | 12454 | 28.68 100.0
10033- IEEE 802.15.1 Bluetooth (Pi/4-DQPSK, X 24.47 102.44 | 28.62 5.30 70.0 +9.6%
CAA DH1)

Y 12.93 91.34 25.64 70.0

z 20.22 99.06 27.27 70.0
10034- IEEE 802.15.1 Bluetooth (PI/4-DQPSK, X 15.75 99.73 26.60 1.88 100.0 +9.6 %
CAA DH3)

Y 6.06 84.29 21.80 100.0

z 7.41 86.87 21.79 100.0
10035- IEEE 802.15.1 Bluetooth (P1/4-DQPSK, X 8.06 91.60 24.06 1.17 100.0 +96 %
CAA DH5)

Y 3.71 78.74 19.66 100.0

z 4.06 80.00 19.16 100.0
10036- IEEE 802.15.1 Bluetooth (8-DPSK, DH1) | X 31.59 106.91 29.95 5.30 700 +9.6%
CAA

Y 14.71 93.73 26.48 70.0

p 2549 103.04 | 28.49 70.0
10037- IEEE 802.15.1 Bluelooth (8-DPSK, DH3) | X 15.02 99.00 26.34 1.88 100.0 9.6 %
CAA

Y 5.91 83.93 21.74 100.0

4 6.95 86.01 21.48 100.0
10038- [EEE 802.15.1 Bluetooth (8-DPSK, DH5) | X 8.64 92.97 24.58 1.17 100.0 9.6 %
CAA

Y 3.82 79.37 19.97 100.0

z 4.16 80.58 19.47 100.0
10039- CDMAZ2000 (1xRTT, RC1) X 3.32 80.83 2052 0.00 150.0 +9.6 %
CAB

Y 1.99 71.59 16.56 150.0

z 1.78 71.38 15.53 150.0
10042- 15-54 1 18-136 FDD (TDMA/FDM, PI/4- X 93.96 116.51 30.17 7.78 50.0 +96%
CAB DQPSK, Halfrate)

Y 28.36 100.31 27.04 50.0

Z | 100.00 | 118.01 30.46 50.0
10044- IS-91/EIATTIA-553 FDD (FDMA, FM) X 0.00 110.81 0.68 0.00 150.0 +96%
CAA

Y 0.00 94.68 0.92 150.0

z 0.01 95.27 0.89 150.0
10048- DECT (TDD, TDMA/FDM, GFSK, Full X 12.13 84.40 24.33 13.80 25.0 +9.6%
CAA Slot, 24)

Y 11.03 81.88 24.36 25.0

z 15.47 90.17 26.32 25.0
10049- DECT (TDD, TDMA/FDM, GFSK, Double | X 14.56 88.92 24.53 10.79 40.0 +9.6 %
CAA Slot, 12)

Y 12.34 85.94 24.48 40.0

z 20.46 95.78 26.73 40.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 13.90 88.80 25.15 9.03 50.0 +96%
CAA

Y 11.60 84.93 24.34 50.0

z 15.96 92.01 26.12 50.0
10058- EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 10.54 89.79 28.95 6.55 100.0 +96%
DAB

Y 9.17 85.43 27.21 100.0

z 9.28 88.15 28.66 100.0
10059- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.62 69.54 18.42 0.61 110.0 +96%
CAB Mbps)

Y 1.52 67.09 16.78 110.0

z 1.47 67.00 16.67 110.0
10060- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X | 10000 | 133.57 | 34.76 1.30 110.0 +9.6%
CAB Mbps)

Y 47.37 119.92 | 31.34 110.0

Z | 10000 | 131.70 | 33.88 110.0
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10061- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 24.29 111.37 31.49 2.04 110.0 +96%
CAB Mbps)

Y 7.57 80.21 25.12 110.0

Z 8.96 94.42 26.47 110.0
10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.94 67.26 16.92 0.49 100.0 196 %
CAB Mbps)

Y 4.99 66.94 16.70 100.0

z 4.80 67.06 16.67 100.0
10063- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.98 67.42 17.05 0.72 100.0 +9.6%
CAB Mbps)

Y 5.03 67.12 16.85 100.0

Z 4.84 67.22 16.80 100.0
10064- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.33 67.75 17.30 0.86 100.0 +9.6 %
CAB Mbps)

Y 5.40 67.50 17.13 100.0

Z 5.14 67.52 17.08 100.0
10065- IEEE 802.11a/h WiFi 5 GHz {OFDM, 18 X 522 67.77 17.45 1.21 100.0 +96 %
CAB Mbps)

Y 5.30 67.55 17.30 100.0

Z 5.05 67.55 17.23 100.0
10066- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 5.28 67.89 17.67 1.46 100.0 £9.6 %
CAB Mbps) :

Y 5.37 67.69 | 17.54 100.0

z 5.11 67.69 17.47 100.0
10067- IEEE 802.11afh WiFi 5 GHz (OFDM, 36 X 5.58 67.96 18.07 2.04 100.0 +9.6%
CAB Mbps)

Y 5.70 67.83 17.99 100.0

Z 5.44 67.94 17.97 100.0
10068- IEEE 802.11a/h WiFi 5§ GHz (OFDM, 48 X 573 68.36 18.44 2,55 100.0 £96%
CAB Mbps)

Y 5.86 68.26 18.38 100.0

z 5.56 68.20 18.31 100.0
10069- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 5.80 68.22 18.58 2.67 100.0 £96 %
CAB Mbps)

Y 5.93 68.12 18.53 100.0

z 5.64 688.21 18.51 100.0
10071- IEEE 802.11g WiFi 2.4 GHz X 5.34 67.61 17.91 1.99 100.0 +9.6 %
CAB (DSSS/OFDM, 9 Mbps)

Y 5.43 67.44 17.80 100.0

Z 5.23 67.57 17.79 100.0
10072- {EEE 802.11g WiFi 2.4 GHz X 5.41 68.20 18.23 2.30 100.0 +96%
CAB {DSSS/OFDM, 12 Mbps)

Y 5.52 68.04 18.13 100.0

z 5.28 68.10 18.11 100.0
10073- IEEE 802.11g WiFi 2.4 GHz X 5.54 68.52 18.63 2.83 100.0 +96%
CAB (DSSS/OFDM, 18 Mbps)

Y 5.67 68.41 18.56 100.0

z 542 68.46 18.55 100.0
10074- IEEE 802.11g WiFi 2.4 GHz X 5.57 68.60 18.89 3.30 100.0 £9.6%
CAB (DSSS/OFDM, 24 Mbps)

Y 5.71 68.53 18.84 100.0

Z 5.46 68.55 18.80 100.0
10075- IEEE 802.11g WiFi 2.4 GHz X 574 69.13 19.40 3.82 90.0 +96%
CAB (DSSS/OFDM, 36 Mbps)

Y 5.91 69.12 19.39 90.0

Z 5.60 68.97 19.28 90.0
100786- IEEE 802.11g WiFi 2.4 GHz X 5.73 68.87 19.48 4.15 90.0 +9.6 %
CAB (DSSS/QFDM, 48 Mbps)

Y 5.91 68.89 19.48 90.0

z 5.64 68.84 19.44 90.0
10077- IEEE 802.11g WiFi 2.4 GHz X 576 68.96 19.58 4.30 90.0 +9.6%
CAB (DSSS/OFDM, 54 Mbps)

Y 5.95 68.98 19.59 90.0

Z 5.68 68.95 19.55 90.0
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10081- CDMA2000 (1xRTT, RC3) X 1.45 73.74 17.54 0.00 150.0 9.6 %
CAB

Y 1.01 66.70 13.93 1650.0

4 0.86 65.95 12.65 150.0
10082- 1S-54 /1S-136 FDD (TDMA/FDM, Pl/4- X 2.22 64.23 9.03 4,77 80.0 +96%
CAB DQPSK, Fullrate)

Y 2.60 65.39 10.25 80.0

4 2.07 64.06 8.86 80.0
100990- GPRS-FDD (TDMA, GMSK, TN 0-4) X | 100.00 118.52 30.65 6.56 60.0 +0.6%
DAB

Y 54.54 111.83 30.17 60.0

Z 100.00 119.33 30.85 60.0
10097- UMTS-FDD (HSDPA) X 207 69.87 17.29 0.00 150.0 *9.6%
CAB

Y 1.87 67.25 15.70 150.0

Z 1.83 67.53 15.55 150.0
10098- UMTS-FDD (HSUPA, Subtest 2) X 2.03 69.88 17.28 0.00 150.0 +96%
CAB

Y 1.83 67.20 15.65 150.0

Z 1.80 67.49 15.52 150.0
10098- EDGE-FDD (TDMA, 8PSK, TN 0-4) X 19.79 102.55 35.10 9.56 60.0 +9.6%
DAB

Y 15.06 94.38 32.18 60.0

i 21.07 106.24 36.89 60.0
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 3.71 73.15 18.05 0.00 150.0 +96%
CAB MHz, QPSK)

Y 3.34 70.68 16.71 150.0

zZ 3.15 70.31 16.60 150.0
10101- LTE-FDD {SC-FDMA, 100% RB, 20 X 3.53 68.94 16.73 0.00 150.0 £+9.6%
CAB MHz, 16-QAM)

Y 3.44 67.88 16.03 150.0

Z 3.28 67.66 15.91 150.0
10102- LTE-FDD (SC-FDMA, 100% RB, 20 X 3.62 68.78 16.77 0.00 150.0 +96 %
CAB MHz, 64-QAM)

Y 3.55 67.81 16.12 150.0

Z 3.38 67.61 16.00 150.0
10103- LTE-TDD {SC-FDMA, 100% REB, 20 X 9.03 78.84 21.45 3.98 65.0 +96%
CAB MHz, QPSK)

Y 8.52 77.08 20.81 65.0

Z 8.79 79.04 21.64 65.0
10104- LTE-TDD (SC-FDMA, 100% RB, 20 X 8.83 77.31 21.70 3.98 65.0 +96%
CAB MHz, 18-QAM)

Y 8.68 76.21 21.28 65.0

Z 8.45 77.10 21.68 65.0
10105- LTE-TDD (SC-FDMA, 100% RB, 20 X 8.12 75.63 21.27 3.98 65.0 £9.6%
CAB MHz, 64-QAM)

Y 7.58 73.53 20.37 65.0

4 7.68 75.16 21.1 65.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 3.26 72.24 17.88 0.00 150.0 +96%
CAC MHz, QPS3K)

Y 2.97 69.86 16.52 150.0

z 2.76 69.54 16.43 150.0
10109- LTE-FDD (SC-FDMA, 100% RB, 10 X 3.21 68.83 16.74 0.00 150.0 +96%
CAC MHz, 16-QAM)

Y 3.12 G67.65 15.97 150.0

z 2.93 67.47 15.80 150.0
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 2.68 71.31 17.65 0.00 160.0 +96%
CAC QPSK)

Y 245 68.82 16.19 150.0

rd 2.25 68.65 16.05 150.0
10111- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 2.94 69.70 17.25 0.00 150.0 +9.6%
CAC 16-QAM)

Y 2.81 66.04 16.25 150.0

d 2.63 66.09 16.01 150.0
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10112- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 3.32 6866 | 1672 | 000 | 1500 | +9.6%
CAC MHz, 64-QAM)

Y | 3.4 67.56 | 16.01 150.0

Z | 3.06 67.45 | 15.85 150.0
10113- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 3.09 69.65 | 17.28 | 000 | 1500 | 96 %
CAC 64-QAM)

Y | 297 68.11_| 16.35 150.0

Z | 278 68.22 | 16.13 150.0
10114- | IEEE 802.11n (HT Greenfield, 13.5 X | 5.30 67.67 | 16.690 | 000 | 1500 | *9.6%
CAB Mbps, BPSK)

Y | 532 67.34 | 16.45 150.0

Z | 5.18 67.41 | 16.46 150.0
10115- | IEEE 802.11n (HT Greenfield, 81 Mbps, | X | 5.68 67.95 | 16.83 | 0.00 | 1500 | +9.6%
CAB 16-QAM)

Y | 574 67.75 | 16.66 150.0

Z | 549 67.60 | 16.57 150.0
10716- | IEEE 802.11n (HT Greenfield, 135 Mbps, | X | 5.43 67.93 | 16.74 | 000 | 150.0 | +96%
CAB 64-QAM)

Y | 545 67.58 | 16.50 150.0

Z | 529 67.63 | 16.50 150.0
10117- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 531 6769 | 1673 | 000 | 1500 | *96%
CAB BPSK)

Y | 533 67.35 | 16.48 150.0

Z | 515 67.28 | 16.42 150.0
10118- | IEEE 802.11n (MT Mixed, 81 Mbps, 16- | X | 5.73 68.05 | 16.89 | 000 | 1500 | *96%
CAB QAM)

Y | 576 67.71 | 16.65 150.0

Z | 558 67.82 | 16.69 150.0
10119- | IEEE 802.11n (HT Mixed, 135 Mbps, 64- | X | 5.40 67.88 | 16.73 | 000 | 1500 | *96 %
CAB QAM)

Y | 542 6754 | 16.49 150.0

Z | 526 67.56 | 16.48 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 367 6677 | 16.68 | 0.00 | 1500 | +96 %
CAB MHz, 16-QAM)

Y | 360 6781 | 16.05 150.0

Z | 342 67.62 | 15.92 150.0
10141- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 379 68.75 | 16.79 | 0.00 | 150.0 | £9.6 %
CAB MHz, 64-QAM)

Y | 372 67.84 | 16.19 150.0

Z | 354 67.70 | 16.08 150.0
10142- | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 248 7158 | 17.67 | 000 | 1500 | +96%
CAC QPSK)

Y | 222 68.66 | 16.03 150.0

Z | 202 68.57 | 15.71 150.0
10143- | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 2.0 70.86 | 1743 | 0.00 | 1500 | *96%
CAC 16-QAM)

Y | 268 68.61 | 16.20 150.0

Z | 248 68.71 | 15.71 150.0
10144- | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 2.65 68.53 | 1587 | 0.00 | 1500 | *96%
CAC 64-QAM)

Y | 253 66.90 | 14.94 150.0

Z | 220 66.75 | 14.27 150.0
10145- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 200 7165 | 16.48 | 0.00 | 1500 | £9.6 %
CAG MHz, QPSK)

Y | 164 67.49 | 14.42 150.0

Z | 128 65.563 | 1217 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 665 8242 | 19.81 | 000 | 1500 | 29.6%
CAC MHz, 16-QAM)

Y |__3.51 73.00 | 16.51 150.0

Z| 2713 7016 | 13.72 150.0
10147- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 1162 | 9060 | 2270 | 0.00 | 1500 | £9.6%
CAC MHz, 64-QAM)

Y | 434 7622 | 18.03 150.0

Z | 353 7344 | 15.25 150.0
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10149- [ LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.22 68.90 | 16.79 | 0.00 | 1500 | +96%
CAB 16-QAM)

Y I” 313 67.70 | 16.01 150.0

Z | 294 67.52 | 15.84 150.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.33 68.71 | 1676 | 000 | 1500 | +9.6%
CAB 64-QAM)

Y | _3.25 6761 | 16.05 150.0

Z | 3.06 67.50 | 15.89 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 9.59 81.08 | 2243 | 398 | 650 | 96%
CAB QPSK)

Y | 887 7887 | 21.64 65.0

Z | 933 81.38 | 22.62 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 8.50 7758 | 2163 | 398 | 650 | £96%
CAB 16-QAM)

Y | 8.30 7631 | 21.16 65.0

Z | 8.08 77.33 | 21.50 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 8.85 7828 | 2225 | 398 | 650 | t96%
CAB 64-QAM)

Y | 862 76.95 | 21.75 65.0

Z | 848 7815 | 22.17 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.77 71.95 | 18.01 | 000 | 1500 | +9.6 %
CAC QPSK)

Y | 251 69.32_| 16.50 150.0

Z | 229 69.01 | 16.28 150.0
10155- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.94 69.69 | 1725 | 000 | 1500 | 96 %
CAC 16-QAM)

Y | 280 68.03 | 16.25 150.0

Z | 263 68.10 | 16.02 150.0
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.40 7231 | 17.91 | 000 | 1500 | 96 %
CAC QPSK)

Y | 2.09 68.89 | 16.05 150.0

Z | 186 6862 | 15.51 150.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.55 69.65 | 16.30 | 000 | 1500 | 9.6 %
CAC 16-QAM)

Y | 2.3 67.46 | 15.11 150.0

z | 212 67.25 | 14.30 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 3.10 69.70 | 17.32 | 000 | 1500 | 9.6 %
CAC 64-QAM)

Y | 297 68.15_| 16.39 150.0

Z | 278 68.27 | 1617 150.0
10159- | LTE-FDD (SC-FDMA, 50% RB, 5MHz, | X | 2.69 7018 | 16.62 | 0.00 | 1500 | *96%
CAC B4-QAM)

Y | 248 67.89 | 15.40 150.0

Z | 222 6766 | 14.56 150.0
10160- ~ | LTE-FDD (SG-FDMA, 50% RB, 15 MHz, | X | 3.0 7043 | 1735 | 0.00 | 150.0 | 9.6 %
CAB QPSK)

Y | 2.04 68.69 | 16.29 150.0

Z | 278 68.60 | 16.25 150.0
10161- | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 3.22 68.62 | 16.74 | 000 | 1500 | 96 %
CAB 16-QAM)

Y| 314 67.48 | 16.00 150.0

Z | 2.96 67.42 | 15.82 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 3.32 68.61 | 1676 | 0.00 | 1500 | 9.6 %
CAB 84-QAM)

Y | 324 6749 | 16.04 150.0

Z | 307 67.56 | 15.92 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.32 7220 | 2050 | 3.01 | 1500 | %96 %
CAC QPSK)

Y | 4.09 70.13_| 19.37 150.0

Z | 389 71.03 | 19.86 150.0
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 6.13 7720 | 2171 | 301 | 1500 | 96 %
CAC 16-QAM)

Y | 531 7340 | 20.02 150.0

Z | 547 7528 | 20.82 150.0
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10168- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 6.94 79.87 23.11 3.01 150.0 +96%

X
CAC 64-QAM)

Y [ 579 75.28 | 21.14 150.0

Z | 5.82 77.80 | 22.20 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 447 7631 | 2220 | 301 | 1500 | 96 %
CAB QPSK)

Y | 393 7242 | 20.26 150.0

Z | 345 71.87 | 20.27 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 297 90.37 | 26.89 | 3.01 | 1500 | £9.6 %
CAB 16-QAM)

Y | 6.08 7964 | 22.84 150.0

Z | 589 81.07 | 23.66 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 658 8151 | 2272 | 301 | 1500 | 9.6 %
AAB 64-QAM)

Y | a8 7469 | 19.94 150.0

Z | 439 7554 | 20.48 150.0
10172- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 7364 | 12623 | 37.77 | 602 | 650 | t96%
CAB QPSK)

Y | 1865 | 9822 | 2904 65.0

Z | 5070 { 12238 | 37.42 65.0
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 9474 | 12396 | 3521 | 602 | 650 | *96%
CAB 16-QAM)

Y | 2261 | 98.04 | 2847 65.0

Z | 96.90 | 127.66 | 36.64 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 56.11 | 11341 | 3191 | 602 | 650 | *9.6%
CAB 64-QAM)

Y | 1859 | 9353 | 26.66 65.0

Z | 6546 | 118.77 | 3384 65.0
10175- | LTE-FOD (SC-FDMA, 1 RB, 10 MHz, X | 4.37 75.74 | 21.85 | 3.01 | 1500 | t96%
CAC QPSK)

Y |_3.86 71.99 | 19.97 150.0

Z | 341 71.52 | 20.02 150.0
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 9.99 90.41 | 2690 | 301 | 1500 | *96%
CAC 16-QAM)

Y | 6.09 79.66 | 22.85 150.0

Z | 570 81.10 | 23.67 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 443 76.02 | 22.00 | 301 | 1500 | *96%
CAE QPSK)

Y | 390 7221 | 20.10 150.0

Z | 344 71.69 | 20.11 150.0
10178- | LTE-FDD (SC-FDMA, 1RB, 5 MHz, 16- | X | 9.65 89.71 | 2663 | 3.01 | 1500 | 96 %
CAC QAM)

Y | 597 79.26 | 22.66 150.0

7 |_5.62 80.80 | 23.53 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X |~ 797 85.43 | 2454 | 301 | 1500 | £96%
CAC 64-QAM)

Y | 536 76.88 | 21.19 150.0

Z | 498 7813 | 21.92 150.0
10180- | LTE-FDD (SC-FDMA, 1RB, 56 MHz, 64- | X | 6.51 81.29 | 2261 | 301 | 1500 | £96%
CAC QAM)

Y | 4.79 7455 | 19.86 150.0

Z | 438 7544 | 2042 150.0
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 442 7599 | 21.99 | 3.01 | 1500 | +96%
CAB QPSK)

Y | 390 72.19 | 20.09 150.0

Z | 343 71.67 | 20.11 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 9.63 8967 | 2662 | 3.01 | 1500 | *96%
CAB 16-QAM)

Y | 596 7923 | 22.66 150.0

Z | 561 80.77 | 23.51 150.0
10183~ | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 650 81.25 | 2260 | 3.01 | 1500 | x96%
AAA 64-QAM)

Y | 478 7453 | 19.85 150.0

Z | 437 7541 | 20.41 150.0
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10184- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X | 444 76.05 | 2202 | 3.01 | 1500 | £96%
CAC QPSK)

Y [ 391 7224 | 2012 150.0

Z | 345 71.72 | 20.13 150.0
10185- | LTE-FDD (SC-FDMA, 1RB, 3MHz, 16- | X | 9.70 89.80 | 2667 | 301 | 1500 | *96%
CAC QAM)

Y | 599 7932 | 22.68 150.0

Z | 564 80.86_ | 23.56 150.0
10186- | LTE-FDD (SC-FDMA, 1RB, 3MHz, 64- | X | 6.54 8137 | 2264 | 301 | 1500 | +96%
AAC QAM)

Y | 481 74.60 | 19.88 150.0

Z | 439 7550 | 2045 150.0
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 4.45 7610 | 2207 | 3.01 | 1500 | t96%
CAC QPSK)

Y | 392 72.26_| 20.15 150.0

Z | 346 71.78 | 20.19 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 1051 | 9145 | 2734 | 301 | 1500 | z96%
CAC 16-QAM)

Y | 626 80.23_| 23.14 150.0

Z | 589 81.76 | 24.00 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 685 8227 | 2307 | 301 | 1500 | 96 %
AAC 64-QAM)

Y | 4.94 7514 | 20.19 150.0

Z | 452 76.06 | 20.77 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X | 4.73 6710 | 1651 | 0.00 | 1500 | 9.6 %
CAB BPSK)

Y | a75 66.66 | 16.23 150.0

Z |_457 66.79 | 16.16 150.0
10194- | JEEE 802.11n (HT Greenfield, 39 Mbps, | X | 4.94 6748 | 1662 | 0.00 | 150.0 | 9.6 %
CAB 16-QAM)

Y | 496 67.08 | 16.3d 150.0

Z | ars 6711 | 16.28 150.0
10195- | 1EEE 802.11n (HT Greenfisld, 65 Mbps, | X | 4.98 67.48 | 1662 | 0.00 | 1500 | +9.6 %
CAB 64-QAM)

Y | 500 67.07 | 16.34 150.0

Z | 479 6714 | 16.30 150.0
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 4.76 67.21 | 1655 | 000 | 1500 | 9.6 %
CAB BPSK)

Y | 478 66.80 | 16.27 150.0

Z | 458 66.86 | 16.18 150.0
10197-~ | IEEE 802.11n (HT Mixed, 39 Mbps, 16- | X | 4.96 67.50 | 1663 | 0.00 | 1500 | 96 %
CAB QAM)

Y | 498 67.09 | 16.35 150.0

Z | 476 67.14_| 16.30 150.0
10198- [ IEEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 4.99 67.50 | 1663 | 0.00 | 150.0 | 956 %
CAB QAM)

Y | 501 67.09 | 16.35 150.0

Z | 479 67.16_ | 16.31 150.0
10219- | IEEE 802.11n (HT Mixed, 7.2 Mbps, X | 471 67.23 | 1653 | 0.00 | 1500 | :96%
CAB BPSK)

Y | 473 66.862 | 16.24 150.0

Z [ 453 6687 | 16.14 150.0
10220- | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X | 4.96 6750 | 1663 | 0.00 | 1500 | 96 %
CAB QAM)

Y | 498 67.10_| 16.35 150.0

Z | 476 67.11 | 16.29 150.0
10221- | IEEE 802.11n (HT Mixed, 72.2 Mbps, 64- | X | 4.99 6743 | 1662 | 000 | 1500 | t96%
CAB QAM)

Y | 501 67.03 | 16.34 150.0

Z | _4.80 67.09 | 16.30 150.0
10222- | 'IEEE 802.11n (HT Mixed, 15 Mbps, X | 5.29 67.72 | 1673 | 000 | 1500 | 296%
CAB BPSK)

Y | 531 67.38 | 16.49 150.0

Z | 512 67.29 | 16.41 150.0
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10223-

IEEE 802.11n (HT Mixed, 90 Mbps, 16- | X | 567 6803 | 16.90 | 000 | 1500 | 96 %
CAB QAM)

Y | 570 67.71 | 16.67 150.0

Z | 543 67.50 | 16.54 150.0
10224- | IEEE 802.11n (HT Mixed, 150 Mbps, 64- | X | 5.35 67.84 | 1672 | 0.00 | 1500 | 96 %
CAB QAM)

Y | 537 6751 | 16.48 150.0

Z | 547 6740 | 16.39 150.0
2;0225' UMTS-FDD (HSPA+) X | 303 6701 | 16.18 | 0.00 | 1500 | 98 %

AB

Y |_3.00 66.12 | 15.59 150.0

Z | 284 66.23 | 15.31 150.0
10226- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 100.00 | 125.13 | 3558 | 6.02 | 6560 | +9.6%
CAA 16-QAM)

Y | 23.60 | 98.91 | 78.82 65.0

Z | 100.00 | 128.43 | 36.91 65.0
10227- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 6116 | 114.83 | 3247 | 602 | 650 | t96%
CAA 64-QAM)

Y | 1996 | 04.87 [ 27.16 65.0

Z | 7377 | 120.96 | 34.46 65.0
10228- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 7218 | 12653 | 38.01 | 602 | 650 | *96%
CAA QPSK)

Y | 2144 | 101.40 | 31.05 65.0

Z | 53.16 | 123.89 | 37.96 65.0
10229- | LTE-TDD (SC-FDMA, 1RB, 3 MHz, 16- | X | 9457 | 123.93 | 3521 | 602 | 650 | +t9.6%
CAB QAM)

Y | 2266 | 98.06 | 28.49 65.0

Z | 96.87 | 127.65 | 36.65 65.0
10230- | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 64- | X | 56.39 | 113.28 | 31.99 | 602 | 650 | *96%
CAB QAM)

Y | _19.26 | 9416 | 26.88 65.0

Z | 6699 | 119.13 | 33.93 65.0
10231- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 66.18 | 12467 | 3745 | 602 | 650 | +96%
CAB QPSK)

Y | 2062 | 10055 | 30.72 65.0

Z | 48.89 | 122.07 | a7.41 65.0
10232- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X | 9469 | 12396 | 3521 | 602 | 650 | £9.6%
CAB QAM)

Y | 2264 | 98.05 | 28.48 65.0

Z | _97.00 | 127.68 | 36.66 65.0
10233- | LTE-TDD (SC-FDMA, 1RB, 5 MHz, 64- | X | 5652 | 113.33 | 3200 | 602 | 650 | £t96%
CAB QAM)

Y | 1926 | 94.17 | 26.88 65.0

Z | 6707 | 119.16 | 33.94 65.0
10234- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 6026 | 12259 | 3681 | 6.02 | 650 | t96%
CAB QPSK)

Y | 19.81 | 9963 | 30.34 65.0

Z | 45.11 | 120.21 | 36.81 65.0
10235- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 9538 | 12409 | 3525 | 602 | 650 | *96%
CAB 16-QAM)

Y | 2267 | 98.00 | 2850 65.0

Z | 97.77 | 127.84 | 36.70 65.0
10236- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 5718 | 11350 | 32.04 | 602 | 650 | *96%
CAB 64-QAM)

Y | 19.38 | 94.26 | 26.90 65.0

Z | 68.10 | 119.39 | 33.99 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 67.28 | 12501 | 3754 | 602 | 650 | *9.6%
CAB QPSK)

Y | 20.74 | 100.68 | 30.76 65.0

Z | 4959 | 122.38 | 37.49 65.0
10238- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X | 9500 | 12402 | 3523 | 6.02 | 650 | *96%
CAB 16-QAM)

Y | 2264 | 98.06 | 28.49 65.0

Z | 97149 | 127.73 | 36.66 65.0
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10239- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X[ 56.67 | 11339 | 3201 | 6.02 | 6650 | £96%
CAB 64-QAM)

Y | 1926 | 94.19 | 76.88 65.0

Z | 6713 | 119.19 | 33.94 65.0
10240- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X | 67.00 | 12493 | 3752 | 602 | 650 | £96%
CAB QPSK)

Y | 2068 | 100.63 | 30.74 65.0

Z | 4937 | 12230 | 37.47 65.0
10241- [ LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 14.43 | 8977 | 2856 | 688 | 650 | 9.6 %
CAA 16-QAM)

Y | 1231 | 8500 | 26.80 65.0

Z | 1389 | 9056 | 28.94 65.0
10242- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 13.70 | 8857 | 28.03 | 698 | 650 | 98 %
CAA 64-QAM)

Y | 10.82 | 8208 | 2553 65.0

Z | 1316 | 89.30 | 28.37 65.0
10243- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 1055 | 84.90 | 27.56 | 6.98 | 650 | Z96%
CAA QPSK)

Y | _é88 7949 | 25.25 65.0

Z | 999 85.03 | 27.70 65.0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 1143 | 8367 | 2247 | 398 | 650 | =96%
CAB 16-QAM)

Y | o078 80.48 | 21.64 65.0

Z | 976 81.22 | 20.90 65.0
10245- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 11.21 | 83.09 | 2222 | 398 | 650 | 96%
CAB 64-0AM)

Y | o1 80.13 | 2147 65.0

Z | 948 80.50 | 20.58 65.0
10246- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, | X | 1058 | 8522 | 23.00 | 398 | 650 | £96%
CAB QPSK)

Y | 886 8157 | 21.04 65.0

Z | 916 83.05 | 2167 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB,5MHz, | X | 8.25 7894 | 2122 | 398 | 650 | z96%
CAB 16-QAM)

Y | 785 77.32 | 20.79 65.0

Z | 747 7761 | 20.18 65.0
10248- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 8.20 78.37 | 2099 | 398 | 650 | 96 %
CAB 64-QAM)

Y | 7.89 76.93 | 20.61 65.0

Z | 741 7703 | 19.93 65.0
10249- | LTE-TDD (SC-FDMA, 50% RB, 5MHz, | X | 11.20 | 86.28 | 23.89 | 3.98 | 650 | £9.6%
CAB QPSK)

Y | 929 82.26 | 22.62 65.0

Z | 1048 | 8566 | 23.36 65.0
10250- | LTE-TDD {SC-FDMA, 50% RB, 10 MHz, | X | 8.93 8025 | 2281 | 398 | 650 | +96%
CAB 16-QAM)

Y | 846 78.37 | 22.14 65.0

Z | 846 79.88 | 22.48 65.0
10251~ | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 8.39 7798 | 2164 | 398 | 650 | 96%
CAB 64-QAM)

Y | 832 7654 | 21.14 65.0

Z | 798 7774 | 21.34 65.0
10252- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 10.53 | 8451 | 2378 | 3.98 | 650 | 296%
CAB QPSK)

Y | 919 B1.18 | 22.63 65.0

Z | 1024 | 8482 | 23.86 65.0
10253- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 8.25 76.95 | 2144 | 398 | 650 | *95%
CAB 16-QAM)

Y | 8.10 7577 | 21.00 65.0

Z | 7.9 76.78 | 21.28 65.0
10254- | LTE-TDD (SC-FDMA, 50% RB, 156 MHz, | X | 8.62 7766 | 2202 | 398 | 650 | z96%
CAB 64-QAM)

Y | 844 7643 | 2156 65.0

Z | 828 77.57 | 21.89 65.0
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10255- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 9.25 80.67 | 2252 | 398 | 650 | t96%
CAB QPSK)

Y |__861 7853 | 21.74 65.0

Z |_9.00 80.97 | 22.67 65.0
10256- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 1045 | 81.80 | 21.06 | 3.98 | 650 | *9.6%
CAA MHz, 16-QAM)

Y | 9.25 79.43 | 20.63 65.0

z | 810 77.76 | 18.69 65.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 1014 | 8097 | 2068 | 398 | 650 | *96%
CAA MHz, 64-QAM)

Y | 947 78.95 | 20.38 65.0

Z | 778 76.81 | 18.23 65.0
10258- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 951 8316 | 2176 | 398 | 650 | £96%
CAA MHz, QPSK)

Y | 834 8046 | 21.12 65.0

Z | 735 79.00 | 19.46 65.0
10259- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X | 8.50 7932 | 21.74 | 398 | 650 | +96%
CAB 16-QAM)

Y | 808 7761 | 21.22 65.0

Z | 786 78.44 | 21.00 65.0
10260- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X | 8.50 79.04 | 2165 | 398 | 650 | *96%
CAB 64-QAM)

Y | 814 7744 | 21.18 65.0

Z | 785 7841 | 20.87 65.0
10261- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X | 1046 | 84.88 | 2366 | 398 | 650 | *96%
CAB QPSK)

Y | 8.99 81.35_ | 2249 65.0

Z | 9.90 84.54 | 23.31 65.0
10262- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X | 8.92 8022 | 22.77 | 398 | 650 | *96%
CAB 16-QAM)

Y | 845 78.35 | 2211 65.0

Z | 845 79.83 | 2245 65.0
10263- | LTE-TDD (SC-FDMA, 100% RB, 5MHz, | X | 8.39 7798 | 2164 | 398 | 650 | *96%
CAB 64-QAM)

Y | 812 7654 | 21.14 65.0

Z | 797 77.72 | 21.33 65.0
10264- | LTE-TDD (SC-FDMA, 100% RB, 5MHz, | X | 1046 | 84.37 | 2371 | 398 | 650 | t96%
CAB QPSK)

Y | 915 81.08 | 22.57 65.0

Z | 1016 | 84.65 | 23.78 65.0
10265- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 850 7759 | 2164 | 398 | 650 | x96%
CAB MHz, 16-QAM)

Y | 829 76.32 | 21.16 65.0

Z | 808 77.33 | 21.51 65.0
10266- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 885 7827 | 2225 | 398 | 650 | *96%
CAB MHz, 64-QAM)

Y | 862 76.95 | 21.75 65.0

Z | 848 78.14 | 22.17 65.0
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 9.58 81.04 | 2242 | 398 | 650 | 9.6%
CAB MHz, QPSK)

Y | 8.86 7885 | 21.63 65.0

Z | 931 81.34 | 22.60 65.0
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 8.89 7695 | 21.70 | 398 | 650 | x96%
CAB MHz, 16-QAM)

Y | 8.8 75.95 | 21.31 65.0

Z | 854 76.83 | 21.69 65.0
10269- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 879 7651 | 2159 | 398 | 660 | %96%
CAB MHz, 64-QAM)

Y |_8.71 7558 | 21.23 65.0

z |_s4r 7642 | 21.58 65.0
10270- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 898 7826 | 2147 | 398 | 650 | t96%
CAB MHz, QPSK)

Y | 866 76.86_ | 20.96 65.0

Z | 870 78.39 | 2161 65.0
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10274- [ UMTS-FDD (HSUPA, Subtest 5, 3GPP | X | 2.76 6740 | 1612 | 0.00 | 1500 | +9.6%
CAB Rel8.10)

Y | 268 66.20 | 15.35 150.0

Z | 261 66.55 | 15.21 150.0
10275- | UMTS-FDD (HSUPA, Subtest 5, 3GPP | X | 1.97 71.33 | 17.64 | 000 | 1500 | 9.6 %
CAB Rel8.4)

Y | 171 6784 | 15.61 150.0

Z | 163 67.82 | 15.44 150.0
10277- | PAS (QPSK) X | 579 70.12 | 1444 | 903 | 500 | £96%
CAA

Y | 671 72.04 | 16.24 50.0

Z | 520 69.01 | 13.39 50.0
10278- | PHS (QPSK, BW 884MHz, Rolioff 0.5) X[ 1014 | 8172 | 2164 | 903 | 500 | £96%
CAA

Y | 71000 | 8143 | 22.16 50.0

Z | 8.80 79.36 | 20.19 50.0
10279- | PHS (QPSK, BW 884MHz, Rolloff0.38) | X | 1033 | 81.92 | 2172 | 903 | 500 | £96%
CAA

Y | 1019 | 8133 | 22.24 50.0

Z | 892 7953 | 20.27 50.0
10290- | CDMA2000, RC1, SO55, Full Rate X | 241 75.76 | 1830 | 0.00 | 1500 | 9.6 %
AAB

Y | 1.70 69.18 | 15.23 150.0

Z | 146 68.56 | 14.00 150.0
10291- | CDMAZ2000, RC3, SO55, Full Rate X | 1.39 7322 | 1731 | 0.00 | 1500 | £95 %
AAB

Y | 098 66.45 | 13.79 150.0

Z | 085 65.74 | 1253 150.0
10292- | CDMA2000, RC3, S032, Full Rate X | 243 83.14 | 2170 | 0.00 | 1500 | 9.6 %
AAB

Y |~ 1145 69.63 | 15.75 150.0

Z | 1.04 69.40 | 14.71 150.0
10293- | CDMA2000, RC3, SO3, Full Rate X | 522 96.14 | 2657 | 000 | 1500 | +96%
AAB

Y | 148 7358 | 17.97 150.0

Z | 147 7443 | 17.37 150.0
10295- | CDMA2000, RC1, SO3, 1/8th Rate 25fr. | X | 1048 | 83.75 | 2432 | 903 | 500 | £9.6%
AAB

Y | 984 8154 | 2385 50.0

Z | 11.88 | 86.37 | 2491 50.0
10297-" | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.28 7237 | 1795 | 000 | 1500 | 9.6%
AAA QPSK)

Y | 298 69.95 | 16.59 150.0

Z | 277 69.63 | 16.49 150.0
10298- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 2.26 7262 | 1748 | 000 | 1500 | 296 %
AAB QPSK)

Y | 188 6851 | 15.30 150.0

Z | 159 6765 | 14.14 150.0
10299- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 56.40 81.89 | 20.37 | 0.00 | 1500 | t96%
AAB 16-QAM)

Y | ars 7344 | 17.26 150.0

Z | 362 73.66 | 16.18 150.0
10300- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 3.72 7273 | 16.07 | 0.00 | 1500 | £96%
AAB 64-QAM)

Y | 296 68.88 | 14.55 150.0

Z | 244 67.52 | 12.75 150.0
10301- | IEEE 802.16e WiMAX (29:18, 5ms, X | 570 6803 | 1884 | 417 | 800 | x96%
AAA 10MHz, QPSK, PUSC)

Y | 577 67.36_ | 18.35 80.0

Z | 564 68.37 | 18.74 80.0
10302- | IEEE 802.16e WIMAX (29:18, 5ms, X | 6.21 68.72 | 19.60 | 4.96 | 800 | :96%
AAA 10MHz, QPSK, PUSC, 3 GTRL symbols)

Y | 641 6865 | 19.47 80.0

Z | 613 69.05 | 19.54 80.0
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10303- IEEE 802.16¢ WiMAX (31:15, 5ms, X 6.07 68.83 19.70 4.96 80.0 +96 %
AAA 10MHz, 64QAM, PUSC)

Y 6.30 68.82 19.58 80.0

z 5.97 69.08 19.56 80.0
10304- IEEE 802.16e WiMAX (29:18, 5ms, X 571 68.13 18.89 4147 80.0 +9.6%
AAA 10MHz, 64QAM, PUSC)

Y 5.89 68.01 18.73 80.0

Z 5.61 68.35 18.73 80.0
10305- IEEE 802.16e WiMAX (31:15, 10ms, X 6.90 74.81 23.1 6.02 50.0 196 %
AAA 10MHz, 64QAM, PUSC, 15 symbols)

Y 0.48 82.28 26.60 50.0

Z 9.03 82.45 26.20 50.0
10306- IEEE 802.16e WiMAX (29:18, 10ms, X 6.40 71.34 21.64 6.02 50.0 +9.6 %
AAA 10MHz, 64QAM, PUSC, 18 symbols)

Y 6.75 71.50 21.57 50.0

z 6.43 72.04 21.56 50.0
10307- IEEE 802.16e WiMAX (29:18, 10ms, X 6.49 72.10 21.82 6.02 50.0 +9.6%
AAA 10MHz, QPSK, PUSC, 18 symbols)

Y 6.85 72.21 21.70 50.0

Z 6.50 72.67 21.67 50.0
10308- IEEE 802.16a WiMAX (29:18, 10ms, X 6.53 72.49 22.02 6.02 50.0 +96%
AAA 10MHz, 16QAM, PUSC)

Y 6.89 72.58 21.88 50.0

Z 6.59 73.18 21.92 50.0
10309- IEEE 802.16e WIMAX (29:18, 10ms, X 6.52 71.66 21.81 6.02 50.0 +£96 %
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)

Y 6.86 71.77 21.70 50.0

Z 6.53 72.35 21.74 50.0
10310- IEEE 802.16e WiMAX {29:18, 10ms, X 6.41 71.57 21.66 6.02 50.0 +9.6%
AAA 10MHz, QPSK, AMC 2x3, 18 symbols)

Y 6.75 71.71 21.56 50.0

z 6.45 72.29 21.59 50.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.66 71.55 17.51 0.00 150.0 +9.6 %
AAA MHz, GPSK)

Y 3.33 69.32 16.27 150.0

Z 3.12 68.94 16.14 150.0
10313- iDEN 1:3 X 8.19 79.62 19.16 6.99 70.0 +9.6%
AAA

Y 7.35 77.72 18.90 70.0

Z 8.21 80.46 19.57 70.0
10314- iDEN 1:6 X 11.35 86.83 24.06 10.00 30.0 +96%
AAA

Y 8.72 81.68 22.69 30.0

4 10.81 87.34 24.49 30.0
10315- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.24 66.34 16.99 0.17 150.0 96 %
AAB Mbps, 96pc duty cycle)

Y 1.18 64.44 15.46 150.0

Z i17 64.45 15.36 150.0
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.83 67.25 16.68 0.17 150.0 +9.6 %
AAB OFDM, 6 Mbps, 98pc duly cycle)

Y 4.86 66.88 16.43 150.0

Z 4.68 66.99 16.39 150.0
10317- IEEE 802.11a WiFi 5 GHz (OFDM, 6 X 4.83 67.25 16.68 0.17 150.0 +9.6%
AAB Mbps, 96pc duly cycle)

Y 4.86 66.88 16.43 150.0

z 4.68 66.99 16.39 150.0
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 4.96 67.54 16.61 0.00 150.0 +96 %
AAC 99pc duty cycle)

Y 4.98 67.13 16.32 150.0

z 4.75 67.19 16.29 150.0
10401- IEEE 802.11ac WIiFi (40MHz, 64-QAM, X 5.54 67.49 16.61 0.00 150.0 +96%
AAC 99pe duly cycle)

Y 5.56 67.14 16.37 150.0

z 5.45 67.43 16.49 150.0
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10402- IEEE 802.11ac WiFi (80MHz, B4-QAM, X 5.87 68.11 16.75 0.00 150.0 +96 %
AAC 99pc duty cycle)

Y 5.89 67.80 16.54 150.0

yd 5.70 67.70 16.47 150.0
10403- CDMAZ000 (1xEV-DO, Rev. 0) X 2.41 75.76 18.30 0.00 115.0 +9.6 %
AAB

Y 1.70 69.18 15.23 115.0

Z 1.46 68.58 14.00 115.0
10404- CDMA2000 (1xEV-DO, Rev. A) X 241 75.76 18.30 0.00 115.0 +96 %
AAB

Y 1.70 69.18 15.23 115.0

Z 1.46 68.58 14.00 115.0
10406- CDMA2000, RC3, S032, SCHO, Full X 100.00 120.32 30.30 0.00 100.0 +96%
AAB Rate

Y 37.67 108.93 28.46 100.0

z 100.00 119.28 29.39 100.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 100.00 118.51 29.90 3.23 80.0 196 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 119.74 30.88 80.0

Z 100.00 120.99 30.71 80.0
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.06 64.54 16.02 0.00 150.0 +9.6%
AAA Mbps, 99pc duly cycle)

Y 1.03 62.90 14.57 150.0

z 1.03 63.04 14.51 150.0
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 473 67.12 16.55 0.00 150.0 +9.6 %
AAA OFDM, 6 Mbps, 99pc duty cycle)

Y 4.75 66.70 16.25 150.0

yd 4.58 66.83 16.23 150.0
10417- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.73 67.12 16.55 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)

Y 4.75 66.70 16.26 150.0

4 4.58 66.83 16.23 150.0
10418- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 472 67.27 16.56 0.00 150.0 +9.6%
AAA OFDM, 6 Mbps, 99pc duty cycle, Long

preambule)

Y 4.73 66.83 16.25 150.0

z 4.56 66.98 16.24 150.0
10419- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 475 67.23 16.56 0.00 150.0 +96%
AAA OFDM, 6 Mbps, 99pc duty cycle, Short

preambule)

Y 4.76 66.80 16.26 150.0

Z 4.59 66.94 16.24 150.0
10422 IEEE 802.11n (HT Greenfield, 7.2 Mbps, X 487 67.22 16.56 0.00 150.0 +9.6%
AAA BPSK)

Y 4.89 66.82 16.28 150.0

Z 4.71 66.94 16.26 150.0
10423- IEEE 802.11n (HT Greenfield, 43.3 X 5.09 67.62 16.71 0.00 150.0 +96%
AAA Mbps, 16-QGAM)

Y 5.12 67.23 16.44 150.0

Z 4.88 67.27 16.38 150.0
10424- IEEE 802.11n (HT Greenfield, 72.2 X 5.00 67.56 16.68 0.00 150.0 +96%
AAA Mbps, 64-QAM)

Y 5.02 67.15 16.39 150.0

z 4.80 67.22 16.35 150.0
10425- IEEE 802.11n (HT Greenfield, 15 Mbps, X 5.55 67.83 16.78 0.00 150.0 +96%
AAA BPSK)

Y 5.59 67.55 16.57 150.0

z 5.40 67.57 16.55 150.0
10426- IEEE 802.11n (HT Greenfield, 90 Mbps, X 5.56 67.88 16.79 0.00 150.0 +9.6%
AAA 16-QAM)

Y 5.60 67.58 16.58 150.0

Z 5.41 67.59 16.56 150.0
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10427- IEEE 802.11n (HT Greenfield, 150 Mbps, | X 5.59 67.91 16.80 0.00 150.0 +9.6%
AAA 64-QAM)

hd 5.63 67.61 16.59 160.0

zZ 5.42 67.56 16.54 150.0
10430- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1} X 4.54 71.07 18.70 0.00 150.0 +96 %
AAA

Y 4.46 69.99 18.11 150.0

Z 4.20 70.41 17.89 150.0
10431- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 4.50 67.77 16.69 0.00 150.0 +96%
AAA

Y 4.51 67.23 16.34 150.0

Z 4.26 67.36 16.21 150.0
10432- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) X 4.78 67.63 16.67 0.00 150.0 +96 %
AAA

Y 4.80 67.18 16.37 150.0

Z 4.56 67.25 16.29 150.0
10433- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1} X 5.01 67.62 16.71 0.00 150.0 9.6 %
AAA

Y 5.04 67.21 16.43 150.0

rd 4.81 67.25 16.37 150.0
10434- W-CDMA (BS Test Model 1, 64 DPCH) X 4.66 71.93 18.79 0.00 150.0 +9.6 %
AAA

Y 4.53 70.61 18.11 150.0

z 4.27 71.15 17.82 150.0
10435- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 100.00 118.35 29.82 3.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 119.61 30.82 80.0

4 100.00 120.81 30.62 80.0
10447- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, X 3.85 68.02 16.38 0.00 150.0 +9.6%
AAA Clipping 44%)

Y 3.83 67.22 15.92 150.0

z 3.54 67.32 15.53 150.0
10448- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, X 4.31 67.56 16.56 0.00 150.0 £9.6%
ADA Clippin 44%)}

Y 4.32 66.99 16.19 150.0

z 4.10 67.13 16.07 150.0
10449- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, X 4.56 67.47 16.59 0.00 150.0 +9.6 %
AAA Cliping 44%)

Y 4.57 66.98 16.26 150.0

Z 4.37 67.07 16.19 150.0
10450- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, X 4.73 67.38 16.58 0.00 150.0 £9.6%
AAA Clipping 44%)

Y 4.74 66.94 16.27 150.0

z 4.56 67.01 16.22 150.0
10451- W-CDMA (BS Test Model 1, 64 DPCH, X 3.81 68.42 16.23 0.00 150.0 +9.6 %
AAA Clipping 44%)

Y 3.77 67.50 156.73 150.0

Z 3.44 67.49 15.16 150.0
10456- IEEE 802.11ac WiFi (160MHz, 64-QAM, X 6.40 68.45 16.93 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.44 68.23 16.77 150.0

4 6.27 68.12 16.71 150.0
10457- UMTS-FDD (DC-HSDPA) X 3.89 65.77 16.30 0.00 150.0 +9.6 %
AAA

Y. 3.90 65.36 15.99 150.0

Z 3.82 65.47 15.93 160.0
10458- CDMA2000 {(1xEV-DO, Rev. B, 2 X 3.60 67.53 15.71 0.00 150.0 +9.6 %
AAA carriers)

Y 3.56 66.59 15.22 150.0

z 3.27 66.88 14.62 150.0
10459- CDMA2000 (1xEV-DO, Rev. B, 3 X 4.70 65.53 16.21 0.00 150.0 +96%
AAA carriers)

Y 4.63 64.60 16.71 150.0

yd 4.27 64.85 15.38 150.0
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10460- UMTS-FDD (WCDMA, AMR) X 1.28 75.29 20.20 0.00 150.0 +96%
AAA

Y 0.92 67.71 15.91 150.0

zZ 0.90 67.71 15.78 150.0
10461- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 100.00 122,97 32.01 3.29 80.0 $19.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 121.34 31.70 80.0

z 100.00 125.58 32.88 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 100.00 108.03 24,84 3.23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7.8,9)

Y 100.00 109.86 26.18 80.0

Z 100.00 108.99 24.93 80.0
10463- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 100.00 105.21 23.49 3.23 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8.9)

Y 47.92 99.26 23.13 80.0

Z 100.00 105.71 23.36 80.0
10464- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 100,00 121.12 31.00 3.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 119.76 30.82 80.0

Z 100.00 123.61 31.80 80.0
10465~ LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X 100.00 107.54 24.59 3.23 80.0 +9.6%
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 92.10 108.50 25.75 80.0

z 100.00 108,47 24.68 80.0
10466- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 100.00 104.76 23.28 3.23 80.0 +£9.6 %
AAA QAM, UL Subframe=23,4,7,8.9

Y 27.79 92.79 21.40 80.0

Z 53.71 98.96 21.73 80.0
10467- LTE-TDD {SC-FDMA, 1 RB, 5 MHz, X 100.00 121.32 31.10 3.23 80.0 196 %
AAA QPSK, UL Subframe=2,3.4,7,8,9)

Y | 100.00 119.93 30.90 80.0

Z 100.00 123.83 31.91 80.0
10468- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- X 100.00 107.68 24.66 3.23 80.0 +9.6 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 109,58 26.02 80.0

Z 100.00 108.64 24.75 80.0
10469- LTE-TDD (SC-FDMA, f RB, 5 MHz, 64- X | 100,00 104.76 23.27 3.23 80.0 +96%
AAA QAM, UL Subframe=2,3,4,7,8.9}

Y 28.45 93.06 21.47 80.0

Z 57.15 99.60 21.88 80.0
10470- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 100.00 121.35 31.10 3.23 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8.9)

Y 100.00 119.95 30.90 80.0

Z 100.00 123.86 31.91 80.0
10471- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X 100.00 107.63 24.63 3.23 80.0 +96 %
AAA QAM, UL Subframe=2,3.4,7,8,9)

Y | 100.00 109.54 26.00 80.0

Z 100.00 108.59 24.73 80.0
10472- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X 100.00 104.72 23.24 3.23 80.0 +96%
AAA QAM, UL Subframe=2,3,4,7,8.9)

Y 28.52 93.08 21.46 80.0

z 57.07 99.54 21.85 80.0
10473- LTE-TDD {SC-FDMA, 1 RB, 15 MHz, X 100.00 121,32 31.09 3.23 80.0 x96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 119.92 30.89 80.0

Z 100.00 123.84 31.90 80.0
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X 100.00 107.64 24.63 3.23 80.0 +9.6%
AAA QAM, UL Subframe=2,3,4,7,8.9)

Y 100.00 109,55 26.00 80.0

Z 100.00 108.60 2473 80.0
10475- LTE-TDD {SC-FDMA, 1 RB, 15 MHz, 64- | X 100.00 104.73 23.25 3.23 80.0 +9.6%
AAA QAM, UL Subframeg=2,3,4,7,8,9)

Y 28.13 92.93 21.42 80.0

Z 55.36 99.25 21.78 80.0
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10477- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16- | X 100.00 107.49 24.56 3.23 80.0 +96%
AAA QAM, UL Subframe=2,3,4,7,8.9)

Y 96.57 109.01 25.85 80.0

Zz 100.00 108.42 24.64 80.0
10478- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64- | X 100.00 104.68 23.23 3.23 80.0 +96%
AAA QAM, UL Subframe=2,3,4,7,8,9}

Y 27.68 92.72 21.36 80.0

4 53.23 98.81 21.67 80.0
10479- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 26.63 104.01 29.13 3.23 80.0 £9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 9.63 86.48 23.96 80.0

i 24.30 102.59 28.22 80.0
10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 38.31 102.90 27.02 .23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 11.50 85.06 22.20 80.0

Z 29.11 98.49 25.10 80.0
10481- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 30.40 98.59 25.52 3.23 80.0 9.6 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 10.74 83.47 21.41 80.0

Z 20.94 92.98 23.18 80.0
10482- LTE-TDD {SC-FDMA, 50% RB, 3 MHz, X 8.51 84.82 22.25 2.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.60 77.58 19.80 80.0

Z 5.41 78.09 19.19 80.0
10483- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 14,01 88.92 23.41 2.23 80.0 +96 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 8.14 80.18 20.73 80.0

Z 9.32 82.50 20.44 80.0
10484~ LTE-TDD {SC-FDMA, 50% RB, 3 MHz, X 1247 87.00 22.82 223 80.0 +96%
AAA 64-QAM, UL Subframe=2,3.4,7,8,9)

Y 7.81 79.33 20.43 80.0

Z 8.26 80.64 19.81 80.0
10485- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 8.06 84.25 22.66 2.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7.8,9)

Y 5.75 77.87 20.37 80.0

p 5.68 79.10 20.42 80.0
10486- LTE-TDD (S8C-FDMA, 50% RB, 5 MHz, X 5.66 75.87 19.43 2.23 80.0 +96%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.94 72.86 18.29 80.0

Z 4.62 73.05 17.69 80.0
10487- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 5.56 75.25 19.19 2.23 80.0 +96%
AAA 64-QAM, UL Subframe=2,3 4,7.8,9)

Y 4.94 72.51 18.16 80.0

Z 4.56 72.51 17.46 80.0
10488- LTE-TDD {SC-FDMA, 50% RB, 10 MHz, X 7.10 80.82 21.84 2.23 80.0 196%
AAA QPSK, UL Subframe=2,3,4,7.8,9)

Y 5.79 76.47 20.13 80.0

Z 5.49 77.19 20.36 80.0
10489- LTE-TDD {SC-FDMA, 50% RB, 10 MHz, X 5.34 73.87 19.44 2.23 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.00 71.87 18.57 80.0

i 4.68 7217 18.47 80.0
10490- LTE-TDD {SC-FDMA, 50% RB, 10 MHz, X 5.35 73.36 19.26 2.23 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.06 71.53 18.46 80.0

z 4.74 71.87 18.36 80.0
10491- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 6.36 77.12 20.56 2.23 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9}

Y 5.66 74.28 19.36 80.0

yd 5.31 74.67 19.54 B0.0
10492- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 5.41 72.24 18.98 2.23 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.23 70.84 18.33 80.0

Z 4,89 71.01 18.29 80.0
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10493- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 544 71.94 18.88 223 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.28 70.63 18.27 80.0

Z 4.94 70.81 18.22 80.0
10494- LTE-TDD {SC-FDMA, 50% RB, 20 MHz, X 7.43 79.70 21.31 2,23 80.0 +96%
AAA QPSK, UL Subframe=2,3 4,7,8,9)

Y 6.30 76.13 19.88 80.0

z 5.88 76.40 20.05 80.0
10495- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 5.66 7297 19.25 2.23 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7.8,9)

Y 5.33 71.45 18.55 80.0

Z 4.97 71.48 18.50 80.0
10496- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 5.54 72.39 19.06 2.23 80.0 +96 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.37 71.03 18.42 80.0

Z 5.01 71.08 18.38 80.0
10497- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 7.31 82.38 20.82 2.23 80.0 +96%
AAA MHz, QFSK, UL Subframe=2,3,4,7,8,9)

Y 4.87 75.75 18.64 80.0

4 4.03 73.68 16.68 80.0
10498- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 4,73 73.29 16.69 2.23 80.0 +96%
AAA MHz, 16-QAM, UL

Subframe=2,3,4,7,8,9)

Y 4.12 70.77 15.97 80.0

Z 2.73 66.24 12.60 80.0
10499- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 4,59 72.54 16.27 2.23 80.0 +9.6%
AAA MHz, 64-QAM, UL

Subframe=2,3,4,7,8,9)

Y 4.10 70.38 15.70 80.0

i 2.62 65.47 12.11 80.0
10500- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 7.19 81.83 22.01 2.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.57 76.69 20.07 80.0

z 5.44 77.85 20.24 80.0
10501- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 5.46 74.81 19.33 2.23 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.94 72.30 18.33 80.0

4 4.65 72.67 17.97 80.0
10502- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 5.486 74.43 19.15 2.23 80.0 +96%
AAA 64-QAM, UL Subframe=23,4,7.8,9)

Y 4.98 72.05 18.20 80.0

Z 4.68 72.41 17.81 80.0
10503- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 6.99 80.56 21.73 2.23 80.0 9.6 %
AAA QPSK, UL Subframe=2,3 4,7,8.9)

Y 5.72 76.28 20.04 80.0

z 5.42 76.98 20.27 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 5.31 73.78 19.39 2.23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4,98 71.79 18.52 80.0

Z 4.66 72.08 18.42 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 5.32 73.26 19.21 2.23 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.03 71.44 18.41 80.0

2 4.72 71.78 18.31 80.0
10506- LTE-TDD (SC-FDMA, 100% RB, 10 X 7.35 79.52 21.23 2.23 80.0 196%
AAA MHz, QPSK, UL Subframe=2,3,4,7,8.9)

Y 6.24 75.99 19.82 80.0

zZ 5.83 76.25 19.98 80.0

X

10507- LTE-TDD (SC-FDMA, 100% RB, 10
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)

5.53 72,90 19.22 2.23 80.0 9.6 %

5.31 71.39 18.51 80.0
4.95 71.42 18.47 80.0

Nf=<
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 5.52 72.31 19.02 2.23 80.0 196 %
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.35 70.96 18.38 80.0
yid 4.99 71.02 18.34 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 6.86 76.40 20.08 2.23 80.0 +9.6 %
AAA MHz, QPSK, UL Subframe=2,3,4,7.8,9)
Y 6.23 74.05 19.08 80.0
Z 5.83 74.13 19.18 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.89 72.04 18.91 2.23 80.0 +9.6 %
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.75 70.91 18.36 80.0
z 5.36 70.80 18.32 80.0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.86 71.58 18.77 223 80.0 +96%
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7,8.9)
Y 5.75 70.55 18.27 80.0
Z 5.39 70.48 18.23 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 7.85 79.24 20.97 2.23 80.0 +96 %
AAA MHz, QPSK, UL Subframe=2,3,4,7,8,9)
Y 6.75 76.04 19.69 80.0
z 6.30 76.05 19.77 80.0
10513- LTE-TDD (SC-FDMA, 100% RB, 20 X 5.88 7272 19.16 2.23 80.0 +9.6 %
AAA MHz, 16-QAM, UL ‘
Subframe=2,3,4,7,8,9)
Y 5.70 71.43 18.55 80.0
Z 5.29 71.21 18.47 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 5.77 72.00 18.94 2.23 80.0 +96%
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.64 70.86 18.38 80.0
Z 5.26 70.69 18.32 80.0
10515- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.03 64.88 16.19 0.00 150.0 +9.6 %
AAA Mbps, 99pc duly cycle)
Y 0.92 63.07 14.62 150.0
4 0.99 63.20 14.56 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 1.64 91.04 26.85 0.00 150.0 +9.6%
AAA Mbps, 99pc duty cycle)
Y 0.59 69.22 16.60 150.0
Z 0.59 69.23 16.57 150.0
10517- IEEE 802.11h WiFi 2.4 GHz (DSSS, 11 X 0.96 68.68 17.89 0.00 150.0 +9.6%
AAA Mbps, 99pc duly cycle)
Y 0.84 64.94 15.18 150.0
zZ 0.84 64.94 15.00 150.0
10518- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.73 67.22 16.54 0.00 150.0 9.6 %
AAA Mbps, 99pc duty cycle)
Y 4.75 66.79 16.24 150.0
Y4 4.57 66.91 16.20 150.0
10519- IEEE 802.11afh WiFi 5 GHz (OFDM, 12 X 4.96 67.51 16.67 0.00 150.0 t96%
AAA Mbps, 99pc duty cycle)
Y 4.99 67.12 16.39 150.0
Z 4.76 67.15 16.33 150.0
10520- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.82 67.52 16.62 0.00 150.0 £96%
AAA Mbps, 99pc duly cycle)
Y 4.84 67.09 16.32 150.0
Z 4.61 67.11 16.25 150.0
10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.75 67.54 16.61 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle}
Y 4.77 67.10 16.31 150.0
z 4.54 67.10 16.23 150.0
10522~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 479 67.47 16.62 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle}
Y 4.80 67.00 16.30 150.0
Z 4.60 67.19 16.31 150.0
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10523- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.66 67.41 16.50 0.00 150.0 +96 %
AAA Mbps, 99pc duty cycle)

Y 4.67 66.95 16.18 150.0

z 4.48 67.04 16.16 150.0
10524- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4,74 67.44 16.62 0.00 150.0 96 %
AAA Mbps, 99pc duty cycle)

Y 4.76 66.99 16.31 150.0

Z 4.54 67.10 16.28 150.0
10525- IEEE 802.11ac WiFi (20MHz, MCS0, X 4.69 66.48 16.21 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.70 66.02 15.89 150.0

z 4.53 66.15 16.87 150.0
105286- IEEE 802.11ac WIiFi (20MHz, MCS1, X 4.91 66.90 16.35 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.91 66.43 16.04 150.0

z 4.70 66.52 16.01 150.0
10527- IEEE 802.11ac WiFi {20MHz, MCS2, X 4.82 66.89 16.32 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.83 66.42 16.00 150.0

z 4.62 66.47 15.95 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.84 66.91 16.35 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.85 66.44 16.03 150.0

z 4.63 66.49 15.99 150.0
10529- IEEE 802.11ac WIFi (20MHz, MCS4, X 4.84 66.91 16.35 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 4.85 66.44 16.03 150.0

Z 4.63 66.49 15.99 150.0
10531- IEEE 802.11ac WiFi (20MHz, MCS6, X 4.86 67.08 16.39 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.87 66.60 16.06 150.0

yd 4.63 66.60 16.00 150.0
10532- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.71 66.97 16.35 0.00 150.0 *96%
AAA 99pc duty cycle)

Y 4.72 66.49 16.02 150.0

Z 4.49 66.45 15.93 150.0
10533- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.86 66.93 16.33 0.00 150.0 +96 %
AAA 99pc duty cycle)

Y 4.87 66.45 16.01 150.0

z 4.64 66.54 15.97 150.0
10534- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.34 67.03 16.36 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 5.36 66.66 16.11 150.0

z 517 66.62 16.06 150.0
10535- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.42 67.17 16.42 0.00 150.0 +9.6 %
AAA 99pc duly cycle)

Y 543 66.80 16.16 150.0

z 5.24 66.80 16.14 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.29 67.18 16.41 0.00 150.0 *96%
AAA 99pc duly cycle)

Y 5.30 66.78 16.13 150.0

Z 511 66.74 16.09 150.0
10537- IEEE 802,11ac WiFi (40MHz, MCS3, X 5.35 67.14 16.39 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.36 66.75 16.12 150.0

4 5.16 66.71 16.08 150.0
10538- IEEE 802.11ac WiFi (40MHz, MCS4, X 547 67.20 16.46 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.49 66.85 16.21 150.0

z 5.26 66.74 16.13 150.0
10540- IEEE 802.11ac WiFi (40MHz, MCS6, X 5.36 67.15 16.45 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 5.38 66.77 16.18 150.0

z 5.19 66.76 16.16 150.0
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10541- IEEE 802.11ac WiFi (40MHz, MCS7, X 5.35 67.08 16.42 0.00 150.0 +96%
AAA 99pc duty cycle)

Y, 5.38 66.75 16.17 150.0

Z 5.16 66.62 16.08 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.49 67.08 16.42 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.51 66.73 16.18 150.0

Z 5.31 66.69 16.13 150.0
10543- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.58 67.09 16.44 0.00 150.0 +9.6%
AAA 99nc¢ duly cycle)

Y 5.61 66.77 16.21 150.0

Z 5.39 66.74 16.17 150.0
10544- IEEE 802.11ac WiFi {80MHz, MCS0, X 5.61 67.12 16.33 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.62 66.77 16.09 160.0

yd 5.48 66.74 16.05 150.0
10545- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.83 67.51 16.46 0.00 150.0 +96 %
AAA 99pc duty cycle)

Y 5.84 67.15 16.22 150.0

z 5.68 67.16 16.22 150.0
10546- IEEE 802.11a¢ WiFi (80MHz, MCS2, X 572 67.42 16.44 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.73 67.08 16.20 150.0

Z 5.55 66.95 16.13 150.0
10547- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.81 67.48 16.46 0.00 150.0 +96 %
AAA 99pc duty cycle)

Y 5.83 67.17 16.24 150.0

Z 5.62 66.99 16.14 150.0
10548- IEEE 802.11ac WiFi (80MHz, MCS4, X 6.10 68.50 16.94 0.00 150.0 196 %
AAA 99pc duty cycle)

Y 6.15 68.24 16.74 150.0

z 5.89 67.98 16.61 150.0
10550- {EEE 802.11ac WiFi (80MHz, MCS6, X 5.74 67.36 16.42 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 5.75 67.01 16.18 150.0

Z 5.57 66.96 16.14 150.0
10551- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.76 67.47 16.43 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 5.78 67.14 16.20 150.0

yd 5.58 67.00 16.12 150.0
10552- IEEE 802.11ac WiFi (80MHz, MC38, X 5.66 67.23 16.33 0.00 150.0 196 %
AAA 99pc duty cycle)

Y 5.67 66.89 16.10 150.0

Z 5.49 66.80 16.03 150.0
10553- |EEE 802.11ac WiFi (80MHz, MCS9, X 5.75 67.26 16.37 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 5.76 66.93 16.14 150.0

4 5.58 66.84 16.08 150.0
10554~ IEEE 1602.11ac WiFi (160MHz, MCSO, X 6.01 67.49 16.42 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 6.02 67.17 16.20 150.0

Z 5.89 67.10 16.15 150.0
10555- IEEE 1602.11ac WiFi (160MHz, MCS1, X 6.17 67.85 16.56 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 6.20 67.56 16.36 150.0

Z 6.02 67.41 16.28 150.0
10556- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.18 67.83 16.55 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.19 67.51 16.33 150.0

Z 6.04 67.46 16.30 150.0
10557- IEEE 1602.11ac WiFi (160MHz, MCS3, X 6.17 67.82 16.57 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.19 67.52 16.36 150.0

Z 6.00 67.36 16.27 150.0
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10558- IEEE 1602.11ac WiFf {160MHz, MCS4, X 6.23 68.01 16.68 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.25 67.72 16.47 150.0

Z 6.05 67.53 16.37 150.0
10560- IEEE 1602.11a¢ WiFi (160MHz, MCS8, X 6.22 67.85 16.63 0.00 150.0 *96%
AAA 99pc duty cycle)

Y 6.25 67.56 16.43 150.0

Z 6.05 67.37 16.33 150.0
10561- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.13 67.79 16.64 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 6.15 67.49 16.43 150.0

z 5.97 67.35 16.35 1650.0
10562- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.29 68.28 16.89 0.00 150.0 96 %
AAA 99pc duty cycle)

Y 6.33 68.01 16.70 150.0

z 6.10 67.74 16.55 150.0
10563- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.57 68.63 17.00 0.00 150.0 9.6 %
AAA 99pc duly cycle)

Y 6.57 68.27 16.77 150.0

i 6.35 68.10 16.68 150.0
10564- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.07 67.31 16.69 046 150.0 +96%
AAA OFDM, 9 Mbps, 99pc duty cycle)

Y 5.10 66.95 16.44 150.0

Z 4.91 67.04 16.40 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.34 67.80 17.01 0.46 150.0 *9.6%
AAA OFDM, 12 Mbps, 99pc duty cycle)

Y 5.38 67.46 16.78 150.0

Z 5.14 67.47 16.71 150.0
10566- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.17 67.69 16.85 0.46 150.0 +96%
AAA QOFDM, 18 Mbps, 99pc duty cycie)

Y 521 67.33 16.61 150.0

Z 4.97 67.33 16.54 150.0
10567- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.20 68.09 17.20 0.46 150.0 +9.6 %
AAA OFDM, 24 Mbps, 99pc duty cycle)

Y 5.23 67.71 16.94 150.0

Z 5.00 67.68 16.86 150.0
10568- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.08 67.38 16.59 0.46 150.0 +9.6%
AAA OFDM, 36 Mbps, 99pc duty cycle)

Y 5.11 67.01 16.33 150.0

z 4.90 67.16 16.34 150.0
10569- iEEE 802.11g WiFi 2.4 GHz (D5S5- X 5.14 68.11 17.22 0.46 150.0 +96%
AAA QOFDM, 48 Mbps, 99pc duty cycle)

Y 5.16 67.71 16.925 150.0

4 4.96 67.77 16.91 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSS8- X 5.18 67.92 17.15 0.46 150.0 +96%
AAA OFDM, 54 Mbps, 99pc duty cycle)

Y 5.21 67.52 16.88 150.0

z 4.99 67.63 16.86 150.0
10571- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.45 67.97 17.69 0.46 130.0 +9.6%
AAA Mbps, 90pc duly cycle)

Y 1.38 65.84 16.15 130.0

Z 1.34 65.80 16.05 130.0
10572- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.49 68.86 18.18 0.46 130.0 +96 %
AAA Mbps, 90pc duly cycle)

Y 1.40 66.47 16.51 130.0

p 1.36 66.39 16.40 130.0
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X | 100.00 149.30 40.22 0.46 130.0 *96%
AAA Mbps, 90pc duty cycle)

Y 3.11 88.03 23.54 130.0

z 3.23 89.37 24.00 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 2.21 80.01 23.13 0.46 130.0 9.6 %
AAA Mbps, 90pc duly cycle)

Y 1.65 72.75 19.44 130.0

4 1.56 72.33 19.21 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.88 67.15 16.77 0.46 130.0 +96%
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y 4.92 66.81 16.54 130.0

4 4.73 66.93 16.51 130.0
10576- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 491 67.32 16.84 0.46 130.0 +96 %
AAA OFDM, 9 Mbps, 80pc duty cycle)

Y 4.94 66.97 16.61 130.0

Z 4.75 67.08 16.56 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.15 67.65 17.01 0.46 130.0 +96%
AAA OFDM, 12 Mbps, 90pc duty cycle)

Y 5.20 67.33 16.79 130.0

Z 4.96 67.36 16.73 130.0
10578- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.05 67.86 17.13 0.46 130.0 +96%
AAA OFDM, 18 Mbps, 90pc duty cycle)

Y 5.09 67.50 16.89 130.0

4 4.85 67.51 16.82 130.0
10579- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 4.82 67.24 16.51 0.46 130.0 +9.6 %
AAA OFDM, 24 Mbps, 20p¢ duty cycle)

Y 4.87 66.90 16.27 130.0

Z 4.63 66.89 16.19 130.0
10580- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.86 67.17 16.48 0.46 130.0 +9.6 %
AAA OFDM, 36 Mbps, 90pc duiy cycle)

Y 4.91 66.83 16.25 130.0

i 4.68 66.92 16.22 130.0
10581- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.96 67.97 17.11 046 130.0 96 %
AAA CFDM, 48 Mbps, 90p¢ duly cycle)

Y 5.00 67.61 16.86 130.0

Z 4.76 67.57 16.77 130.0
10582- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.78 66.97 16.29 0.46 130.0 +96 %
AAA OFDM, 54 Mbps, 90pc duty cycle)

Y 4.83 66.64 16.06 130.0

Z 4.58 66.67 16.00 130.0
10583- |IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.88 67.15 16.77 0.46 130.0 £96%
AAA Mbps, 90pc duty cycle)

Y 4.92 66.81 16.54 130.0

yd 4.73 66.93 16.51 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.91 67.32 16.84 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 4.94 66.97 16.61 130.0

Z 4.75 67.08 16.56 130.0
10585- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.15 67.65 17.01 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 5.20 67.33 16.79 130.0

yd 4.96 67.36 16.73 130.0
10586- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 5.05 67.86 17.13 0.46 130.0 $9.6%
AAA Mbps, 90pc duly cycle}

Y 5.09 67.50 16.89 130.0

Z 4.85 67.51 16.82 130.0
10587- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.82 67.24 16.51 0.46 130.0 +9.6 %
AAA Mbps, 90pc duly cycle)

Y 4.87 66.90 16.27 130.0

Z 4.63 66.89 16.19 130.0
10588- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4.86 67.17 16.48 0.46 130.0 +96 %
AAA Mbps, 90pc duty cycle)

Y 4.91 66.83 16.25 130.0

z 4.68 66.92 16.22 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.96 67.97 17.11 0.46 130.0 +96 %
AAA Mbps, 90pc duty cycle)

Y 5.00 67.61 16.86 130.0

z 4.76 67.57 16.77 130.0
10590- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4.78 66.97 16.29 0.46 130.0 £96%
AAA Mbps, 90pc duly cycle)

hd 4.83 66.64 16.06 130.0

z 4.58 66.67 16.00 130.0
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10591- IEEE 802.11n {HT Mixed, 20MHz, X 5.03 67.20 16.86 0.46 130.0 +96 %
AAA MCS0, 90pc duty cycle)

Y 5.07 66.88 16.64 130.0

Z 4.88 66.97 16.60 130.0
10592- IEEE 802.11n {HT Mixed, 20MHz, X 5.21 67.55 16.98 0.46 130.0 +9.6 %
AAA MCS1, 90pc duty cycle)

Y 5.26 67.23 16.76 130.0

z 5.03 67.30 16.73 130.0
10593- IEEE 802.11n (HT Mixed, 20MHz, X 5.14 67.52 16.89 0.46 130.0 196%
AAA MCS2, 90pc duty cycle)

Y 5.19 67.20 16.68 130.0

zZ 4.96 67.23 16.62 130.0
10594- IEEE 802.11n {(HT Mixed, 20MHz, X 5.19 67.66 17.03 0.46 130.0 +96%
AAA MCS3, 90pc duly cycle)

Y 5.24 67.33 16.81 130.0

yd 5.01 67.38 16.76 130.0
10595- IEEE 802.11n (HT Mixed, 20MHz, X 517 67.65 16.95 0.46 130.0 +96%
AAA MCS4, 90pc duty cycle)

Y 5.23 67.33 16.73 130.0

z 4.98 67.35 16.67 130.0
10596- IEEE 802.11n (HT Mixed, 20MHz, X 5.11 67.64 16.94 0.46 130.0 £9.6 %
AAA MCS5, 90pc duty cycle)

Y 5.16 67.30 16.71 130.0

yd 4.92 67.35 16.67 130.0
10597- IEEE 802.11n (HT Mixed, 20MHz, X 5.06 67.59 16.86 0.46 130.0 +96 %
AAA MCSE, S0pc duty cygcle)

Y 5.1 67.26 16.64 130.0

Z 4.87 67.26 16.56 130.0
10598- IEEE 802.11n (HT Mixed, 20MHz, X 5.05 67.87 17.14 0.46 130.0 +96%
AAA MCS7, 90pc duly cycle)

Y 5.09 67.53 16.91 130.0

4 4.85 67.47 16.80 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 5.68 67.76 17.01 0.46 130.0 *96%
AAA MCS0, 80pc duty cycle)

Y 574 67.54 16.84 130.0

4 5.54 67.51 16.80 130.0
10600- IEEE 802.11n (HT Mixed, 40MHz, X 5.91 68.42 17.31 0.46 130.0 +96%
AAA MCS1, 90pc duty cycle)

Y 6.00 68.29 17.19 130.0

Y4 5.69 67.96 17.01 130.0
10601- IEEE 802.11n (HT Mixed, 40MHz, X 5.75 68.03 17.13 0.46 130.0 +9.6%
AAA MGCS2, 90pc duty cycle)

Y 5.81 67.81 16.96 130.0

Z 5.57 67.70 16.89 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, X 5.85 68.05 17.05 0.46 130.0 +9.6 %
AAA MCS83, 90pc duty cycle)

Y 5.93 67.91 16.93 130.0

z 5.67 67.73 16.83 130.0
10603- IEEE 802.11n (HT Mixed, 40MHz, X 5.97 68.46 17.38 0.46 130.0 +9.6 %
AAA MCS4, 90pc duty cycle)

Y 6.05 68.29 17.25 130.0

z 5.74 68.01 17.09 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.70 67.75 17.03 0.46 130.0 96 %
AAA MCS5, 90pc duty cycle)

Y 5.76 67.53 16.86 130.0

Z 5.55 67.48 16.81 130.0
10605- IEEE 802.11n (HT Mixed, 40MHz, X 5.80 68.03 17.16 0.46 130.0 +9.6 %
AAA MCSB, 90pc duty cycle)

Y 5.86 67.81 17.00 130.0

z 5.67 67.84 17.00 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz, X 5.58 67.53 16.79 0.46 130.0 +9.6%
AAA MCS7, 80pc duty cycle)

Y 5.62 67.26 16.60 130.0

Z 5.41 67.19 16.54 130.0
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10607- IEEE 802.11ac WiFi (20MHz, MCSO0, X 4.86 66.52 16.48 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.89 66.14 16.23 130.0

Z 4.71 66.27 16.21 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS1, X 5.09 66.96 16.64 0.46 130.0 +96 %
AAA 90pc duty cycle)

Y 5.12 66.58 16.39 130.0

Zz 4.90 66.67 16.37 130.0
10609- |[EEE 802.11ac WiFi (20MHz, MCS2, X 4.98 66.85 16.52 0.46 130.0 +96%
AAA 90pc duly cycle)

Y 5.01 66.47 16.26 130.0

Z 4.79 66.53 16.22 130.0
10610- IEEE 802.11ac WiFi (20MHz, MCS3, X 5.03 67.01 16.67 0.46 130.0 +96%
AAA 90pc duly cycle)

Y 5.06 66.63 16.42 130.0

Z 4.84 66.68 16.37 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.96 66.86 16.54 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.99 66.50 16.29 130.0

Z 4.76 66.50 16.23 130.0
10612- IEEE 802.11ac WiFi (20MHz, MCS5, X 4.97 67.00 16.58 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.01 66.61 16.31 130.0

4 4.77 66.66 16.28 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS6, X 4.99 66.94 16.49 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.03 66.55 16.23 130.0

Z 4.77 66.56 16.17 130.0
10614- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.92 67.15 16.73 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.95 66.76 16.47 130.0

Z 4.71 66.71 16.38 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.95 66.65 16.31 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.99 66.28 16.06 130.0

Z 4.76 66.36 16.03 130.0
10616- |EEE 802.11ac WiFi (40MHz, MCS0, X 5.51 67.07 16.65 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.55 66.78 16.45 130.0

Z 5.35 66.74 16.40 130.0
10617- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.58 67.18 16.67 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.62 66.89 16.46 130.0

Z 543 66.92 16.46 130.0
10618- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.47 67.27 16.74 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.50 66.95 16.52 130.0

4 5.31 66.92 16.47 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 549 67.07 16.57 0.46 130.0 £9.6%
AAA 90pc duly cycle)

Y 5.62 66.76 16.36 130.0

Z 5.33 66.76 16.33 130.0
10620- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.62 67.19 16.68 0.46 130.0 196 %
AAA 90pc duty cycle)

Y 5.67 66.93 16.49 130.0

z 5.42 66.79 16.40 i30.0
10621- IEEE 802.11ac WiFi (40MHz, MCS5, X 5.59 67.25 16.82 0.46 130.0 +9.6%
AAA 90pc duly cycle)

Y 5.63 66.98 16.62 130.0

z 5.41 66.88 16.56 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCS6, X 5.58 67.35 16.86 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.62 67.06 16.66 130.0

Z 5.43 67.06 16.64 130.0
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10623- |IEEE 802.11ac WiFi (40MHz, MCS7, X 5.48 66.99 16.57 0.46 130.0 +96%
AAA 90pc duly cycle)

Y 5.54 66.75 16.40 130.0

yd 5.31 66.61 16.29 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.65 67.09 16.68 0.46 130.0 +96%
AAA 90pc duly cycle)

Y 5.69 66.81 16.49 130.0

zZ 5.50 66.79 16.45 130.0
10625- [EEE 802.11ac WiFi (40MHz, MCS9, X 6.03 68.01 17.18 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.05 67.65 16.95 130.0

Z 5.88 67.81 17.01 130.0
10626- IEEE 802.11ac WiFi {80MHz, MCS0, X 5.76 67.09 16.57 0.46 130.0 96 %
AAA 90pc duty cycle)

Y 5.79 66.81 16.38 130.0

z 5.64 66.79 16.35 130.0
10627- IEEE 802.11ac WiFi (80MHz, MCS1, X 6.01 67.60 16.77 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.04 67.32 16.58 130.0

Z 5.89 67.37 16.60 130.0
10628- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.83 67.28 16.56 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.87 67.01 16.37 130.0

Z 5.69 66.92 16.32 130.0
10629- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.93 67.36 16.58 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.99 67.16 16.43 130.0

Z 577 67.00 16.35 130.0
10630- IEEE 802.11ac WiFi (80MHz, MCS4, X 6.47 69.11 17.45 0.46 130.0 +9.6%
AAA 90pc¢ duty cycle)

Y 6.56 68.99 17.34 130.0

Z 6.24 68.58 17.14 130.0
10631- IEEE 802.11ac WiFi (80MHz, MCS5, X 6.36 68.89 17.53 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.44 68.71 17.39 130.0

pd 6.09 68.24 17.15 130.0
10632- IEEE 802.11ac WIFi (80MHz, MCS6, X 6.00 67.73 16.97 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.05 67.48 16.79 130.0

Z 5.85 67.39 16.74 130.0
10633- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.95 67.59 16.73 0.46 130.0 196 %
AAA 90pc duly cycle)

Y 6.01 67.38 16.58 130.0

yd 5.74 67.05 16.41 130.0
10634- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.92 67.56 16.78 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.98 67.34 16.62 130.0

yd 5.72 67.07 16.47 130.0
10635- IEEE 802.11ac WiFi (BOMHz, MCS9, X 5.80 66.87 16.18 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.85 66.64 16.01 130.0

z 5.62 66.48 15.93 130.0
10636- IEEE 1602.11ac WiFi (160MHz, MCSO, X 6.16 6747 16.65 0.46 130.0 +96%
AAA 90pc duly cycle)

Y 6.19 67.22 16.49 130.0

z 6.06 67.16 16.44 130.0
10637- IEEE 1602.11ac WiFi {(160MHz, MCS1, X 6.34 67.89 16.84 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.39 67.69 16.69 130.0

yd 6.22 67.55 16.62 130.0
10638- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.33 67.682 16.78 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 6.36 67.57 16.61 130.0

Z 6.21 67.52 16.58 130.0
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10639- IEEE 1602.11ac WiFi (160MHz, MCS3, X 6.34 67.88 16.86 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 6.38 67.64 16.70 130.0

z 6.19 67.47 16.60 130.0
10640- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.37 67.96 16.84 0.46 130.0 +9.6%
AAA 90pc duly cycle)

Y 6.42 67.75 16.69 130.0

z 6.20 67.51 16.57 130.0
10641- IEEE 1602.11ac WiFi (160MHz, MCS5, X 6.36 67.66 16.71 0.46 130.0 +36%
AAA 90pc duly cycle)

Y 6.40 67.44 16.56 130.0

yid 6.24 67.40 16.53 130.0
10642- 1EEE 1602.11ac WiFi (160MHz, MCS6, X 6.44 68.03 17.05 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.49 67.81 16.91 130.0

z 6.28 67.62 16.80 130.0
10643- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.26 67.70 16.80 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.31 67.48 16.64 130.0

Z 6.12 67.34 16.57 130.0
10644- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.50 68.41 17.18 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.57 68.25 17.05 130.0

rd 6.29 67.86 16.85 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.78 68.77 17.29 0.46 130.0 $9.6%
AAA 90pc duty cycle)

Y 6.81 68.48 17.11 130.0

Z 6.68 68.60 17.18 130.0
10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 37.14 116.21 38.03 92.30 60.0 +9.6 %
AAB QPSK, UL Subframe=2,7)

Y 19.95 100.33 | 33.06 60.0

pd 62.05 131.91 43.22 60.0
10647- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 38.52 117.84 38.64 9.30 60.0 +9.6%
AAA QPSK, UL Subframe=2,7}

Y 20.25 101.35 | 33.50 60.0

Z 63.43 133.45 | 43.81 60.0
10648- CDMA2000 {1x Advanced) X 1.03 68.68 14.68 0.00 150.0 +9.6%
AAA

Y 0.85 64.54 12.30 150.0

Z 0.71 63.65 10.90 150.0

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3213

Calibration procedure(s) QACAL-01V9,QACAL23°V5aQACAL"25V6 .

Catibration date: February10,201 7

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {S1).
The measurements and the uncerainies 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)

7
61743

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

Powaer 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: 85277 (20x) 05-Apr-168 (No. 217-02293) Apr-17

Reference Probe ES3DV2 SiN; 3013 31-Dec-16 (No. ES3-3013_Dec16) Dec-17

DAE4 SN: 660 7-Dec-16 {No, DAE4-660_Dec16) Dec-17

Segondary Standards 1D Check Date {in house)} Scheduled Check
Power meter E4419B SN: GB41293874 06-Apr-16 {in house check Jun-16) In hause check: Jun-18
Power sensor E44i2A SN: MY41498087 08-Apr-16 (in house check Jun-16}) In house check: Jun-18
Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-16) In house check: Jun-18
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-16) In house check: Jun-18
Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-16) In house check: Oct-17

Name _ Function_ _

_ _ /Siginature ?‘
Calibrated by: ‘Ciaudio Leubler . Laboratory Technigian - Xy

Approved by: ‘Kalja Pokovic L echn:cal M'ahagéf_'-_:.

Issued: February 13, 2017

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

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

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

i.e., 3 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spalial-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:

NORMSx,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 EZ field
uncertainty inside TSL (see below ConvF).

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

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 lo Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z; Bx,y.z; Cxy.z; Dx,y,z; VRx,y.z: A, B, C, D are numerical finearization 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 prebe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMSx,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 virtual measurement center from the probe tip
{on probe axis}. No toterance required.

Comnector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Probe ES3DV3

SN:3213

Manufactured: October 14, 2008
Calibrated: February 10, 2017

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2}
Norm (uV/(Vim)’Y" 1.44 1.32 1.29 +10.1%
DCP (mV)" 101.3 102.3 101.6
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unct
dB dBvpv dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 228.2 3.5 %
Y 0.0 0.0 1.0 230.0
Z 0.0 0.0 1.0 221.7

Note: For details on UID parameters see Appendix.

Sensor Model Parameters

C1 c2 o T4 T2 T3 T4 T5 T6
fF fF V! ms.V2 ms.V™? ms V2 v
X 56.23 407.2 356.93 28.85 2.251 5.1 1.129 0.439 1.012
Y 55.47 400.7 35.87 28.65 2.277 5.1 1.321 0.386 1.013
Z 51.67 3747 36 28.45 2,103 5.1 0.358 0.504 1.009

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

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

8 Numerical finearization 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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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Calibration Parameter Determined in Head Tissue Simulating Media

February 10, 2017

Relative Conductivity Depth © Unc

F(MHz)® | Permittivity” (sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.85 6.85 6.85 0.80 1.18 +12.0%
835 41.5 0.90 6.49 6.49 6.49 0.49 1.52 +12.0%
1750 40.1 1.37 5.49 5.49 5.49 0.60 1.35 +120%
1900 40.0 1.40 5.29 5.29 5.29 0.68 1.27 +12.0%
2300 39.5 1.67 4.95 4.95 4.95 0.70 1.28 +120%
2450 390.2 1.80 4.70 4.70 4.70 0.80 1.24 +12.0%
2600 39.0 1.96 4.52 4.52 4.52 0.78 1.28 £12.0%

€ Fraquency validity above 300 MHz of + 100 MHz ony applies for DASY v4.4 and higher (see Page 2), else it is restricted 1o + 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 end 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validily can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to = 10% if liquid compeansation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to £ 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
& Alpha/Depth are detemined dusing 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 targer than half the probe tip

diameter from the boundary.

Certificate No: ES3-3213_Feb17
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MH2)® | Permittivity" (stm)F ConvFX | ConvFY | ConvFZ | Alpha®! (mm) {k=2)
750 55.5 0.96 6.38 6.38 6.38 0.60 1.31 +120%
835 55.2 0.97 6.28 6.28 6.28 0.80 1.20 +12.0%
1750 53.4 1.49 5.09 5.09 5.09 0.66 1.33 +12.0%
1900 53.3 1.52 4.94 4.94 4.94 0.40 1.85 +12.0%
2300 52.9 1.81 4.69 4.69 4.69 0.80 1.24 +12.0%
2450 52.7 1.95 4.53 4.53 4.53 0.72 1.28 +12.0%
2600 52.5 2.16 4.32 4,32 4.32 0.80 1.20 +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 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 tMHz.

F At fraquencies below 3 GHz, the validity of tissue parameters (s 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 (s and o} is restricted to £ 5%. The uncertainty is the R3S 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

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 fram the boundary.
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1.5

February 10, 2017

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 [sotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpcad)
(TEM cell , fova= 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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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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February 10, 2017

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 98.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface Imm
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Appendix: Modulation Calibration Parameters

uiD Communication System Name A B c D VR Max
dB dBvpv dB mvV Unc®
(k=2)
0 cw X 0.00 0.00 1.00 0.00 228.2 +35%
Y 0.00 0.00 1.00 230.0
z 0.00 0.00 1.00 221.7
é ?c\(,); 0- SAR Validation (Square, 100ms, 10ms) X 11.07 84.26 20.62 10.00 25.0 +9.6%
Y 10.49 83.36 20.27 25.0
4 11.03 84.22 20.43 25.0
(13(;?; 1- UMTS-FDD (WCDMA) X 1.04 66.65 14.82 0.00 150.0 96 %
Y 1.18 69.13 16.33 150.0
Z 1.01 66.30 14.54 150.0
10012- IEEE 802.11b WiFi 2.4 GHz (D8SS, 1 X 1.30 64.60 15.49 0.41 150.0 +96%
CAB Mbps)
Y 1.33 65.49 16.22 150.0
Z 1.28 64.47 15.36 150.0
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.14 67.15 17.39 1.46 150.0 +9.6 %
CAB OFDM, 6 Mbps)
Y 5.14 67.35 17.57 150.0
zZ 5.09 67.17 17.37 150.0
10021- GSM-FDD (TDMA, GMSK) X 62.94 114.81 31.61 9.39 50.0 +9.6%
DAC
Y 41.85 107.82 29.66 50.0
4 94.76 121.25 33.03 50.0
10023- GPRS-FDD (TDMA, GMSK, TN 0} X 46.50 109.76 30.33 9.57 50.0 +96%
DAC
Y 33.70 104.15 28.69 50.0
zZ 62.69 114.46 31.37 50.0
10024- GPRS-FDD (TDMA, GMSK, TN 0-1) X | 100.00 119.19 30.75 6.56 60.0 0.6 %
DAC
Y | 100.00 118.97 30.64 60.0
Z 100.00 118.83 30.48 60.0
10025- EDGE-FDD (TDMA, 8FSK, TN 0} X 18.95 107.68 | 41.29 12.57 50.0 +9.6 %
DAC
Y 31.91 124.81 47.58 50.0
z 17.05 104.98 40.36 50.0
10026- EDGE-FDD (TDMA, 8PSK, TN 0-1) X 20.29 105.23 36.57 9.56 60.0 96 %
DAC
Y 28.92 114.92 39.99 80.0
zZ 20.11 105.49 36.71 60.0
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 100.00 118.17 29.38 4.80 80.0 9.6 %
DAC
Y § 100.00 118.12 29.34 80.0
rd 100.00 117.81 29.12 80.0
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 100.00 118.40 28.68 3.55 100.0 +0.6%
BAC
Y | 100.00 118.60 28.76 100.0
yid 100.00 118.00 28.41 100.0
10029- EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X 12.78 94.46 31.72 7.80 80.0 +9.6%
DAC
Y 16.27 100.85 34.22 80.0
Z 12.37 94.11 31.64 80.0
10030- IEEE 802.15.1 Bluetooth (GFSK, DH1) X | 100.00 117.61 20.45 5.30 70.0 £9.6%
CAA
Y | 100.00 117.52 29.40 70.0
z 100.00 117147 28.14 70.0
10031~ \EEE 802.15.1 Bluetooth (GFSK, DH3) X | 100.00 119.11 27.47 1.88 100.0 +9.6%
CAA
Y j 100.00 120.30 27.96 100.0
yd 100.00 118.27 27.02 100.0
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10032- IEEE 802.15.1 Bluetooth (GFSK, DH5) X | 100.00 123.13 | 28.10 1.17 100.0 +9.6 %
CAA

Y | 100.00 125.86 | 29.19 100.0

Z | 100.00 121.81 27.46 100.0
10033- IEEE 802.15.1 Bluetooth (P1/4-DQPSK, X 19.81 99.27 27.58 5.30 70.0 96 %
CAA BH1)

Y 23.75 102.32 | 28.48 70.0

z 2010 99.19 27.31 70.0
10034- IEEE 802.15.1 Bluetooth (PI/4-DQPSK, X 6.18 84.61 21.36 1.88 100.0 9.6 %
CAA DH3)

Y 8.74 90.01 23.19 100.0

Z 6.07 84.02 20.83 100.0
10035- IEEE 802.15.1 Bluetooth (PI/4-DQPSK, X 3.50 78.04 18.75 1.17 100.0 9.6 %
CAA DH5)

Y 4.77 82.88 20.59 100.0

V4 3.40 77.42 18.19 100.0
10036- IEEE B02.15.1 Bluetooth (8-DPSK, DH1) | X 25.06 103.36 | 28.83 5.30 70.0 +9.6 %
CAA

Y 3048 106.66 | 29.76 70.0

Z 25.78 103.46 | 28.61 70.0
10037- IEEE 802.15.1 Blustooth (8-DPSK, DH3) | X 5.91 84.02 21.13 1.88 100.0 +9.6 %
CAA

Y 8.37 89.43 22.97 100.0

z 5.74 83.28 20.55 100.0
10038- IEEE 802.15.1 Bluetooth (8-DPSK, DH5) | X 3.58 78.59 19.05 1.17 100.0 $9.6%
CAA

Y 4.93 83.62 20.94 100.0

Z 347 77.94 18.48 100.0
10039- CDMA2000 (1xRTT, RC1) X 1.75 70.49 15.41 0.00 150.0 +96%
CAB

Y 2.11 73.63 16.88 150.0

z 1.63 69.80 14.78 150.0
10042- 15-54 /1S-136 FDD {TDMA/FDM, PI/4- X | 100.00 117.99 | 3044 7.78 50.0 +9.6%
CAB DQPSK, Halfrate)

Y | 100.00 117.70 | 30.30 50.0

Z | 100.00 117.57 | 30.13 50.0
10044- IS-91/EIATIA-553 FDD (FDMA, FM) X 0.01 92.86 0.28 0.00 150.0 £9.6%
CAA

Y 0.00 128.30 | 10.22 150.0

Z 0.01 91.94 0.27 150.0
10048- DECT (TDD, TDMA/FDM, GFSK, Full X 16.43 91.36 26.72 13.80 25.0 +96 %
CAA Slot, 24)

Y 14.26 88.55 25.69 25.0

Z 18.21 93.36 27.20 25.0
10049- DECT (TDD, TDMA/FDM, GFSK, Double | X 21.81 96.95 27.09 10.79 40.0 £9.6%
CAA Slot, 12)

Y 18.36 93.74 25.99 40.0

Z 24.94 99.20 27.59 40.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 16.12 92.43 26.40 9.03 50.0 9.6 %
CAA

Y 16.40 92.69 26.46 50.0

Z 16.84 93.23 26.48 50.0
10058- EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 9.13 87.64 28.49 6.55 100.0 +9.6%
DAC

Y 10.85 92.11 30.40 100.0

rd 8.80 87.14 28.33 100.0
10059- {EEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.45 66.53 16.46 0.61 110.0 £9.6%
CAB Mbps)

Y 1.51 67.75 17.33 110.0

Z 1.43 66.36 16.31 110.0
10060- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 71.32 126.43 | 32.69 1.30 110.0 96 %
CAB Mbps)

Y | 100.00 133.00 | 34.47 110.0

yd 56.46 122.77 31.74 110.0
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10061- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 7.70 91.83 25.70 2.04 110.0 96 %
CAB Mbps)

Y 12.85 10115 | 28.77 110.0

Z 7.42 91.30 25.47 110.0
10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.86 66.91 16.67 0.49 000 | £9.6%
CAB Mbps)

Y 4.87 67.10 16.85 100.0

z 4.81 66.91 16.64 100.0
10063- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.90 67.06 16.81 0.72 100.0 +9.6%
CAB Mbps)

Y 4.0 67.26 16.99 100.0

Z 4.85 67.06 16.78 100.0
10064- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.22 67.40 17.08 0.86 100.0 +9.6 %
CAB Mbps)

Y 5.23 67.59 17.25 100.0

z 5.16 67.38 17.04 100.0
10065- IEEE 802.11a/h WIiFi 5§ GHz (OFDM, 18 X 5.12 67.42 17.25 1.21 100.0 196 %
CAB Mbps)

Y 513 67.61 17.43 100.0

Z 5.06 67.40 17.24 100.0
10066- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 5.18 67.55 17.48 1.46 100.0 +9.6 %
CAB Mbps)

Y 5.19 67.76 17.66 100.0

z 5.1 67.52 17.44 100.0
10067- IEEE 802,11a/h WiFi 5 GHz (OFDM, 36 X 5.50 67.74 17.95 2.04 100.0 +96 %
CAB Mbps)

Y 5.51 67.96 18.15 100.0

z 5.44 67.76 17.93 100.0
10068- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 5.63 68.06 18.32 255 100.0 +9.6%
CAB Mbps)

Y 5.64 68.30 18.53 100.0

Z 5.56 68.03 18.28 100.0
10069- IEEE 802.11a/h WiFi § GHz (OFDM, 54 X 5.71 68.03 18.50 2.67 1000 | *986%
CAB Mbps)

Y 5.72 68.28 18.74 100.0

z 5.64 68.03 18.48 100.0
10071- IEEE 802.11g WiFi 2.4 GHz X 5.28 67.38 17.78 1.99 100.0 +9.6 %
CAB (DSSS/OFDM, 9 Mbps)

Y 5.29 67.59 17.97 100.0

zZ 5.23 67.40 17.76 100.0
10072- IEEE 802.11g WiFi 2.4 GHz X 5.33 67.91 18.09 2.30 100.0 +96%
CAB {DSSS/OFDM, 12 Mbps)

Y 5.34 68.14 18.30 100.0

Z 5.28 67.91 18.07 100.0
10073- IEEE 802.11g WiFi 2.4 GHz X 5.46 68.24 18.51 2.83 100.0 +96 %
CAB (DSSS/OFDM, 18 Mbps)

Y 5.48 68,51 18.74 100.0

z 5.40 68.25 18.50 100.0
10074- IEEE 802.11g WiFi 2.4 GHz X 5.49 68.30 18.76 3.30 100.0 +9.6%
CAB (DSSS/IOFDM, 24 Mbps)

Y 5.51 68.58 19.00 100.0

z 5.44 68.31 18.74 100.0
10075- IEEE 802.11g WiFi 2.4 GHz X 5.63 68.74 19.25 3.82 90.0 +9.6 %
CAB {DSSS/OFDM, 36 Mbps)

Y 5.66 69.06 19.51 90.0

z 5.57 68.71 19.21 90.0
10076- IEEE 802.11g WIiFi 2.4 GHz X 5.64 68.56 19.38 4.15 90.0 +9.6 %
CAB (DSSS/OFDM, 48 Mbps)

Y 5.68 68.89 19.66 80.0

Z 5.60 68.57 19.36 90.0
10077- IEEE 802.11g WiFi 2.4 GHz X 5.68 68.64 19.49 4.30 90.0 196%
CAB (DSSS/OFDM, 54 Mbps)

Y 5,71 66.99 19.77 90.0

Z 5.64 58.66 19.47 90.0
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10081- CDMAZ2000 (1xRTT, RC3) 0.88 65.55 12.70 0.00 150.0 +9.6 %

X
CAB

Y | 101 67.94 | 14.05 150.0

Z | 082 64.98 | 12.07 150.0
10082~ | 1S-54 /15136 FOD (TOMA/FDM, PI/4- X1 205 63.91 | 877 | 477 | 800 | £96%
CAB DQPSK, Fullrate)

Y | 206 64.02 | 8.81 80.0

Z | 195 63.58 | 8.48 80.0
10090- | GPRS-FDD (TDMA, GMSK, TN 0-4) X | 100.00 | 119.26 | 30.80 | 6.56 | 60.0 | =9.6%
DAC

Y | 100.00 | 119.04 | 30.70 60.0

Z [ 100.00 | 118.90 | 3053 60.0
10097- | UMTS-FDD (HSDPA) X | 183 6701 | 1538 | 000 | 1500 | 96 %
CAB

Y | 191 68.15 | 16.11 150.0

Z | 180 66.92 | 15.21 150.0
10098~ | UMTS-FOD (HSUPA, Subtest 2) X | 1.79 66.97 | 1534 | 0.00 | 150.0 | 296 %
CAB

Y | 1.88 6814 | 16.10 150.0

Z | .76 66.87 | 15.18 150.0
10099- | EDGE-FDD (TDMA, 8PSK, TN 0-4) X | 2023 | 10510 | 3653 | 956 | 600 | £9.6%
DAC

Y | 2870 | 114.68 | 39.0 60.0

Z | 2006 | 105.38 | 36.67 60.0
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 3.16 69.99 | 16.45 | 000 | 1500 | £9.6%
CAC MHz, QPSK)

Y | 3.31 71.03 | 17.06 150.0

Z | 3.09 69.73 | 16.33 150.0
10101- | L.TE-FDD (SC-FDMA, 100% RB, 20 X | 332 67.51 | 15.87 | 0.0 | 150.0 | 9.6 %
CAC MHz, 16-QAM)

Y | 338 68.00 | 16.23 150.0

Z | 327 67.36 | 15.78 150.0
10102~ | LTE-FDD (SC-FDMA, 100% RB, 20 X | 343 6746 | 1596 | 0.00 | 150.0 | 9.6 %
CAC MHz, 64-QAM)

Y | 347 67.89 | 16.28 150.0

Z | 337 67.33 | 15.88 150.0
10103- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 865 7854 | 2148 | 398 | 650 | £96%
CAC MHz, QPSK)

Y | 8.85 7942 | 21.77 $5.0

Z | 848 7845 | 21.46 65.0
10104- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 846 76.91 | 2167 | 398 | 650 | 19.6%
CAC MHz, 16-QAM)

Y | 866 7760 | 22.06 65.0

Z | 834 76.89 | 21.66 65.0
10105- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 758 7470 | 2099 | 398 | 650 | £96%
CAC MHz, 64-QAM)

Y | 7.79 7545 | 2140 65.0

Z | 7.31 74.25 | 20.79 65.0
10108- | LTE-FDD (SC-FDMA, 100% RB. 10 X1 279 69.24 | 1628 | 0.00 | 1500 | 296 %
CAD MHz, QPSK)

Y | 291 7028 | 16.01 150.0

Z 1 271 69.00 | 16.16 150.0
10109- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 298 67.28 | 1576 | 0.0 | 150.0 | £9.6%
CAD MHz, 16-QAM)

Y | 303 67.83 | 16.15 150.0

Z | 292 67.15 | 15.65 150.0
10110- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 228 68.31 | 1591 | 000 | 1500 | 296 %
CAD QPSK)

Y | 239 69.47 | 16.63 150.0

Z [ 221 68.09 | 15.75 150.0
10111~ | LTE-FDD (SC-FDMA, 100% RB, 5MHz, | X | 266 67.75 | 1594 | 000 | 1500 | £96%
CAD 16-0AM)

Y | 272 68.40 | 16.37 150.0

Z | 260 67.66 | 15.80 150.0
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10112- LTE-FDD (SC-FDMA, 100% RB, 10 3.1 67.26 15.82 0.00 150.0 9.6 %

X
CAD MHz, 64-QAM)

Y | 3.5 67.75 | 16.47 150.0

Z | _3.05 67.15_| 15.72 150.0
10113- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 2.82 67.88 | 16.07 | 000 | 1500 | t96%
CAD 64-QAM)

Y | 287 68.46 | 16.46 150.0

zZ | 276 67.81 | 15.04 150.0
10114- | IEEE 802.11n (HT Greenfield, 13.5 X | 5.24 67.28 | 1646 | 000 | 1500 | *96%
CAB Mbps, BPSK)

Y | 525 67.46 | 16.63 150.0

Z | 520 67.29 | 1646 150.0
10115- | IEEE 802.14n (HT Greenfield, 81 Mbps, | X | 5.61 6764 | 16.65 | 0.00 | 150.0 | 9.6 %
CAB 16-QAM)

Y | 561 67.79 | 16.81 150.0

Z | 552 67.52 | 16.58 150.0
10116- | IEEE 802.11n (HT Greenfield, 135 Mbps, | X | 5.36 6755 | 16.52 | 000 | 1500 | £9.6%
CAB 64-QAM)

Y | 547 67.74 | 16.69 150.0

Z | 532 67.53 | 16.51 150.0
10117- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 522 67.23 | 1645 | 0.00 | 1500 | *96%
CAB BPSK)

Y | 523 67.39 | 16.61 150.0

Z | 547 67.16 | 16.41 150.0
10118- | IEEE 802.11n (HT Mixed, 81 Mops, 16- | X | 5.69 67.85 | 16.77 | 0.00 | 1500 | 96 %
CAB QAM)

Y | 6.70 68.02 | 16.93 150.0

Z | 563 67.79_| 16.73 150.0
10119- | IEEE 802.14n (HT Mixed, 135 Mbps, 64- | X | 5.34 67.49 | 1651 | 000 | 1500 | £9.6%
CAB QAM)

Y | 535 67.67 | 16.67 150.0

Z | 529 67.47 | 16.49 150.0
10140- | LTE-FDD (SG-FDMA, 100% RB, 15 X | 347 6747 | 1589 | 000 | 150.0 | 9.6 %
CAC MHz, 16-QAM)

Y | 351 67.91 | 16.21 150.0

z | 341 67.34_| 15.80 150.0
10141- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 3.59 67.54 | 16.06 | 0.00 | 150.0 | £9.6%
CAC MHz, 64-QAM)

Y | 363 67.94 | 16.35 150.0

Z | 353 67.43 | 16.97 150.0
10142- | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X | 205 68.16 | 15.60 | 000 | 1500 | *9.6%
CAD QPSK)

Y1 247 6948 | 16.39 150.0

Z | 197 67.92 | 15.36 150.0
10143- | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 2.51 68.28 | 15.68 | 0.00 | 1500 | *96%
CAD 16-QAM)

Y | 259 69.11 | 1617 150.0

Z | 243 68.15 | 1543 150.0
10144- | LTE-FDD (SC-FDMA, 100% RB,3MHz, | X | 2.35 6654 | 1437 | 000 | 1500 | +9.6 %
CAD 64-QAM)

Y | 242 57.26 | 14.84 150.0

Z | 227 66.32_| 14.07 150.0
10145- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 1.37 6572 | 12.66 | 000 | 1500 | =96 %
CAD MHz, QPSK)

v | 146 66.99 | 13.37 150.0

Z | 125 6489 | 11.82 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 3.1 7169 | 15.06 | 0.00 | 1500 | +9.6%
CAD MHz, 16-QAM)

Y [ 387 7493 | 16.48 150.0

Z | 220 67.57 | 12.72 150.0
10147- | LTE-EDD (SC-FDMA, 100% RB, 1.4 X | 399 7514 | 16.65 | 0.00 | 1500 | *96%
CAD MHz, 64-QAM)

Y | 526 79.21 | 18.27 150.0

7z | 259 69.69 | 13.85 150.0
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10149- [ LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 299 67.3¢ | 1580 | 000 | 1500 | £96%
CAC 16-QAM)

Y | 3.04 67.88 | 16.19 150.0

Z | 293 67.20 | 15.70 150.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.1 67.30 | 1585 | 0.00 | 150.0 | 9.6 %
CAC 64-QAM)

Y [ 316 67.79 | 16.21 150.0

Z | 3.05 67.19 | 15.76 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 914 80.78 | 2244 | 398 | 650 | %96%
CAC QPSK)

Y | 949 81.66 | 22.85 65.0

Z | 9.4 81.08 | 2255 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 8.08 7742 | 2152 | 398 | 650 | 96%
CAC 16-QAM)

Y | 833 77.95 | 21.96 65.0

Z [ 795 77.09 | 21.46 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 8.46 7789 | 2217 | 388 | 650 | +96%
CAC 64-QAM)

Y | 868 78.63 | 7256 65.0

Z 1 836 77.94 | 2215 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.33 68.67 | 1645 | 0.00 | 1500 | 9.6 %
CAD QPSK)

Y | 244 69.83 | 16.86 150.0

Z | 225 6843 | 15.98 150.0
10155- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.66 87.76 | 1595 | 000 | 1500 | +9.6%
CAD 16-QAM)

Y | 272 6841 | 16.38 150.0

Z | 260 67.68 | 15.82 150.0
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 1.90 66.21 | 1544 | 000 | 150.0 | 9.6 %
CAD QPSK)

Y | 208 69.70 | 16.30 150.0

Z [ 181 67.89 | 15.12 150.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.18 67.00 | 1441 | 000 | 1500 | 9.6 %
CAD 16-QAM)

Y | 326 67.93 | 14.96 150.0

Z | 209 66.73 | 14.04 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.82 67.92 | 1611 [ 000 | 150.0 | 9.6 %
CAD 64-QAM)

Y | 287 68.51 | 16.50 150.0

Z | 276 67.86 | 15.08 150.0
10159- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.8 67.39 | 1467 | 000 | 1500 | 9.6 %
CAD 64-QAM)

Y | 236 68.28 | 15.19 150.0

Z 1 2418 67.11 | 14.29 150.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 2.82 6845 | 16.16 | 0.00 | 150.0 | £9.6%
CAC QPSK)

Y [ 201 69.30 | 16.70 150.0

Z | 276 68.35 | 16.07 150.0
10161- | LTE-FDD (SC-FDMA, 50% RB, 16 MHz, | X | 3.04 6720 | 1578 | 0.00 | 150.0 | +9.6 %
CAC 16-QAM)

Y | 305 67.71 | 16.14 150.0

Z | 295 67.10 | 15.68 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 3.1 67.31 | 1588 | 0.00 | 150.0 | 9.6 %
CAC 64-QAM)

Y | 316 67.80 | 16.23 150.0

Z | 306 67.24_| 15.78 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 3.96 7063 | 19.76 | 3.01 | 1500 | 9.6 %
CAD QPSK)

Y | 4.08 7158 | 20.41 150.0

Z | 369 6963 | 19.19 150.0
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 5.16 7436 | 2054 | 301 | 1500 | 96%
CAD 16-QAM)

Y | 547 75.92 | 21.41 150.0

Z | 454 7252 | 19.67 150.0
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10168- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 5.71 7655 | 21.79 [ 3.01 | 1500 | 96 %
CAD 64-QAM)

Y | 6.04 76.08 | 22.60 150.0

Z | 498 7453 | 20.87 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 356 7166 | 2023 | 3.01 | 1500 | £96%
CAC QPSK)

Y | 372 7310 | 21.16 150.0

Z | 312 69.36_| 19.09 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 550 7949 | 2341 | 3.01 | 1500 | t96%
CAC 16-QAM)

Y | 614 82.25 | 24.43 150.0

Z | 423 7496 | 21.26 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 4.39 74.63 | 2021 | 3.01 | 1500 | *96%
AAC 64-QAM)

Y | 487 77.16_| 21.52 150.0

Z | 355 71.26 | 18.74 150.0
10172- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 3690 | 11561 | 3571 | 602 | 650 | 9.6 %
CAC QPSK)

Y | 846 | 134.58 | 40.97 65.0

Z | 21.04 | 105.02 | 32.65 65.0
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 5493 | 11726 | 3423 | 602 | 650 | £96%
CAC 16-QAM)

Y | 100,00 | 128.92 | 37.35 65.0

Z | 3085 | 107.44 [ 3157 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 3960 | 100.76 | 31.68 | 6.02 | 660 | £96%
CAC 64-QAM)

Y | 7095 | 120.74 | 34.73 65.0

Z | 2348 | 101.22 | 2925 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 3.51 7132 | 1998 | 3.01 | 1500 | 9.6 %
CAD QPSK)

Y | 3.68 72.77 | 20.92 150.0

Z | 3.08 69.09 | 18.87 150.0
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 551 7952 | 2342 | 3.0t | 1500 | *96%
CAD 16-QAM)

Y | _6.15 82.28 | 24.44 150.0

Z | 423 74.98 | 21.27 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 3.54 7149 | 20.08 | 3.01 | 1500 | +9.6%
CAF QPSK)

Y | 3.71 72.93 | 21.01 150.0

Z | 311 $9.22 | 18.95 150.0
10178- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X | 5.43 7921 | 22.96 | 301 | 1500 | *9.6%
CAD QAM)

Y | 6.06 81.97 | 24.30 160.0

Z | 4149 74.78 | 21.16 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 4.90 76.90 | 2151 | 301 | 1500 | 9.6 %
CAD 64-QAM)

Y | 547 7959 | 22.84 150.0

Z | 3.86 73.02_| 19.88 150.0
10180- | LTE-FDD (SC-FDMA, 1RB, 5 MHz, 64- | X | 4.38 7454 | 2045 | 301 | 1500 | *96%
CAD QAM)

Y | 486 77.07 | 21.46 150.0

Z | 354 7120 | 18.69 150.0
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 3.54 7147 | 2007 | 301 | 1500 | 96%
CAC QPSK)

Y | 3.70 7291 | 21.00 150.0

Z |_3.10 69.21 | 18.95 150.0
10182- | LTE-FDD (SG-FDMA, 1 RB, 15 MHzZ, X | 542 7919 | 22097 | 3.01 | 1500 | *96%
CAC 16-QAM)

Y | _6.05 81.04 | 24.29 150.0

Z | 419 74.76_| 21.15 150.0
10183 | LTE-FOD (SC-FDMA, 1 RB, 15 MHz, X | 437 7451 | 2044 | 3.01 | 1500 | 9.6 %
AAB 64-QAM)

Y | 485 7704 | 2145 150.0

Z | 353 7117 | 1868 150.0
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10184- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 3.55 71.52 20.08 3.01 150.0 +9.6 %

X
CAD QPSK)

Y | 372 7296 | 21.02 150.0

Z | 311 69.25 | 18.97 150.0
10185- | LTE-FDD (SC-FDMA, 1 RB, 3MHz, 16- | X | 545 7927 | 2300 | 301 | 1500 | 9.6 %
CAD QAM)

Y | 6.09 82.03 | 24.33 150.0

Z | 420 7482 | 21.19 150.0
10186- | LTE-FDD (SC-FDMA, 1 RB, 3MHz, 64- | X | 4.39 7459 | 2017 | 301 | 1500 | 296 %
AAD QAM)

Y | 488 7713 | 21.49 150.0

Z | 355 7124 | 18.71 150.0
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 356 7157 | 2015 | 3.01 | 150.0 | +9.6%
CAD QPSK)

Y | 373 73.01 | 21.08 150.0

Z | 312 69.30 | 19.03 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 Wbz, X1 567 80.08 | 2342 | 3.01 | 1500 | £96 %
CAD 16-QAM)

Y | 633 8286 | 24.73 150.0

Z | 433 7542 | 2153 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 451 75.09 | 2047 [ 301 | 1500 | +96%
AAD 64-QAM)

Y | 501 7767 | 21.79 150.0

Z | 362 71.63 | 18.97 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X | 4.64 66.65 | 16.17 | 000 | 1500 | 9.6 %
CAB BPSK)

Y | 465 66.84 | 16.35 150.0

Z | 459 66.64 | 16.13 150.0
10194- | IEEE 802.11n (HT Greenfield, 30 Mbps, | X | 4.82 67.00 | 1630 | 0.00 | 1500 | 9.6 %
CAB 16-QAM)

Y | 483 6719 | 16.48 150.0

Z [ 476 66.96 | 16.26 150.0
10195- [ IEEE 802.11n (HT Greenfield, 65 Mbps, | X | 4.87 67.02 | 16.31 | 000 | 1500 | 96 %
CAB 64-QAM)

Y | 487 67.22 | 16.49 150.0

Z | 481 67.00 | 16.28 150.0
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 4.65 66.74 | 16.20 | 000 | 150.0 | £9.6%
CAB BPSK)

Y | 466 66.93 | 16.38 150.0

_ Z | a59 66.71_| 16.15 150.0

10197- | IEEE 802.11n (HT Mixed, 39 Mbps, 16- | X | 4.84 67.02 | 1631 | 0.00 | 1500 | £9.6%
CAB QAM)

Y | 4.85 67.22 | 16.49 150.0

Z 1 a7s 66.99 | 16.27 150.0
10198- | IEEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 487 67.04 | 1632 | 000 | 1500 | 96 %
CAB QAM)

Y | 488 67.24 | 16.50 150.0

Z | 481 67.01 | 16.29 150.0
10219- | |EEE 802.11n (HT Mixed, 7.2 Mbps, X | 260 66.74 | 1616 | 0.00 | 1500 | £0.6 %
CAB BPSK)

Y | 461 66.94 | 16.34 150.0

Z | 454 66.71_| 16.11 150.0
10220- | IEEE 802.11n (HT Mixed, 433 Mbps, 16- | X | 4.84 67.00 | 1631 | 0.00 | 1500 | +9.6%
CAB QAM)

Y | 484 67.20 | 16.48 150.0

Z | 477 66.96 | 16.26 150.0
10221- | IEEE 802.1tn (HT Mixed, 72.2 Mbps, 64- | X | 4.88 66.97 | 1631 | 0.00 | 1500 | 9.6 %
CAB QAM)

Y | 4.9 67.16 | 16.40 150.0

Z | 482 66.95 | 16.28 150.0
10222- | |EEE 802.11n (HT Mixed, 15 Mbps, X | 5.20 67.24 | 1645 | 0.00 | 1500 | +9.6%
CAB BPSK)

Y | 521 6741 | 16.61 150.0

Z | 5.5 67.17 | 16.40 150.0 ]
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10223- | IEEE 802.11n (HT Mixed, 90 Mbps, 16- | X | 6.54 6751 | 1661 | 000 | 1500 | +9.6%
CAB QAM)

Y | 654 67.65 | 16.76 150.0

Z | 546 6741 | 16.55 150.0
10224- | IEEE 802.11n (HT Mixed, 150 Mops, 64- | X | 5.24 6733 | 16.42 | 0.00 | 1500 | +96%
CAB QAM)

Y | 525 6750 | 16.58 150.0

Z |__5.19 67.27 | 16.38 150.0
2: %‘325- UMTS-FDD (HSPA¥) X | 289 6601 | 1534 | 000 | 1500 | +96%

Y | 2.91 6641 | 15.64 150.0

Z | 283 65.96 | 15.20 150.0
10226- | LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz, X | 60.00 | 119.06 | 34.79 | 6.02 | 650 | %9.6%
CAA 16-QAM)

Y | 160.00 | 12840 | 37.47 65.0

Z | _33.08 | 108.86 | 32.05 65.0
10227- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 4436 | 111.89 | 32.33 | 6.02 | 650 | +9.6%
CAA 64-QAM)

Y | 7777 | 12252 | 35.25 65.0

Z | 2785 | 104.26 | 30.19 65.0
10228- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 4071 | 11807 | 3650 | 602 | 650 | +96%
CAA QPSK)

Y | 9259 | 13595 | 41.44 65.0

Z | 2622 | 109.78 | 34.13 65.0
10229- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- | X | 54.86 | 117.26 | 3424 | 602 | 650 | *96%
CAB QAM)

Y | i00.00 | 128.91 | 37.35 65.0

Z | 30.93 | 107.47 | 31.58 5.0
10230- | LTE-TDD (SC-FDMA, 1RB, 3 MHz, 64- | X | 4137 | 11053 | 3189 | 602 | 650 | +96%
CAB QAM)

Y | 7192 | 120.98 | 34.79 65.0

Z | 2625 | 103.12 | 29.80 65.0
10231~ | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 173797 | 11654 | 36.00 | 602 | 660 | %96%
CAB QPSK)

Y | 8476 | 133.97 | 40.88 65.0

Z | 2471 | 108.49 | 33.69 65.0
10232- | LTE-TDD (SC-FDMA, 1RB, 5 MHz, 16- | X | 5499 | 117.28 | 3424 | 602 | 650 | t96%
CAC QAM)

Y | 100.00 | 12892 | 37.35 65.0

Z | 3092 | 10748 | 31.58 65.0
10233- | LTE-TDD (SC-FDMA, 1RB, 56 MHz, 64- | X | 41.40 | 110556 | 31.90 | 6.02 | 650 | *96%
CAC QAM)

Y | 7214 | 121.04 | 34.81 65.0

Z | 2624 | 103.13 | 29.80 65.0
10234- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 36549 | 114.97 | 3547 | 602 | 660 | +96%
CAC QPSK)

Y | 7734 | 131.82 | 40.23 65.0

Z | 2339 | 107.20 | 33.21 65.0
10235- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 5528 | 117.39 | 3427 | 602 | 650 | %96%
CAC 16-QAM)

Y | 100.00 | 128.93 | 37.36 65.0

Z | 731.03_| 107.56 | 31.61 65.0
10236- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 4191 | 11074 | 31.95 | 6.02 | 650 | t96%
CAC 64-QAM)

Y | 7333 | 121.30 | 34.87 65.0

Z | 2652 | 103.28 | 79.84 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 3841 | 116.80 | 36.08 | 6.02 | 650 | *96%
CAC QPSK)

v | 8680 | 13449 | 41.01 65.0

7 | 2491 | 10868 | 33.74 65.0
10238- | LTE-TDD (SC-FDMA, 1 RB, 156 MHz, X | 5505 | i17.31 | 3426 | 602 | 650 | *96%
CAC 16-QAM)

Y | _100.00 | 128.93 | 37.35 65.0

Z | 73091 | 107.49 | 31.58 65.0
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10239-  [LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X | 4142 [ 11058 | 3791 | 602 | 650 | 296%
CAC 64-QAM)

Y | 7233 | 121.11 | 3483 65.0

Z |7 2622 | 103.13 | 29.80 65.0
10240- | LTE-TDD (SC-FDMA, 1 RB, 15 Miiz, X | 3825 | 11672 | 3605 | 602 | 650 | £96%
CAC QPSK)

Y | 8628 | 134.37 | 40.98 65.0

Z | 2487 | 108.62 | 3373 65.0
10241- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 12.92 | 88.42 | 28.30 | 698 | 650 | 2967
GAA 16-QAM)

Y | 1447 | 8150 | 2964 65.0

Z | 11.71 | 86.68 | 27.54 65.0
10242- | LTE-TDD (SC-FDMA, 50% RB, T4 MHz, | X | 1230 | 87.28 | 27.78 | 698 | 650 | 2956%
CAA 84-QAM)

Y | 1391 [ 9055 | 20.1 65.0

Z | 1078 { 84.84 | 26.74 65.0
10243- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 9.67 8358 | 2727 | 698 | 650 | t9.6%
CAA QPSK)

Y | 1070 | 86.76 | 28.80 65.0

Z | 863 8157 | 26.33 65.0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 9.97 8173 | 2153 | 398 | 650 | +9.6%
GAB 16-QAM)

Y | 1043 [ 8264 | 2191 65.0

Z | 876 7958 | 20.36 65.0
10245- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 9.75 8112 | 2126 | 398 | 650 | 296%
CAB 64-QAM)

Y | 1017 | 81.97 | 2161 65.0

Z | 856 78.97 | 20.07 65.0
10246- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, | X | 9.14 83.08 | 2195 | 398 | 650 | :98%
CAB QPSK)

Y | 972 8422 | 2038 65.0

Z | 889 8267 | 2156 5.0
10247- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 7.53 7768 | 2047 | 398 | 650 | £96%
CAC 16-QAM)

Y | 7.73 7828 | 20.74 65.0

Z | 733 77.37 | 20.13 65.0
10248- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 7.50 7747 | 2025 | 398 | 650 | £96%
CAC B4-QAM)

Y [ 7.7 7780 | 2054 65.0

Z [ 727 76.81 | 19.89 65.0
10249- | LTE-TDD (SC-FDMA, 50% RB,5MHz, | X | 1017 | 8508 | 23.35 | 398 | 650 | 2956%
CAC QPSK)

Y | 1094 | 8652 | 2390 65.0

Z | 1618 | 8527 | 23.26 65.0
10250- [ LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 8.40 7960 | 2253 | 398 | 650 | £96%
CAC 16-QAM)

Y | 867 80.38 | 22.90 65.0

Z | 832 7967 | 22.46 65.0
10251- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 7.96 7751 | 21.40 | 398 | 650 | +96%
CAC B4-QAM)

Y | 8.3 78.35 | 21.83 65.0

Z | 784 7749 | 21.29 65.0
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 1 9.91 84.03 | 2367 | 398 | 650 | :968%
CAC QPSK)

Y | 1054 | 8536 | 2492 65.0

Z | “9.99 84.47 | 23.78 65.0
10253- | LTE-TDD (SC-FDMA, 50% RB, 156 MHz, | X | 7.87 7654 | 2130 | 398 | 650 | $96%
CAC 16-QAM)

Y | 811 77.33 | 21.72 65.0

Z | 177 7653 | 21.94 65.0
10254- | LTE-TDD (SC-FDMA, 50% RB, 15 Mz, | X | 825 7730 | 2190 | 398 | 650 | +9.6%
CAC 64-QAM)

Y | 847 7802 | 2220 65.0

Z | 8.1% 77.35 | 21.86 65.0
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10255 [ LTE-TDD (SCTOMA, 50% RB, 15 Wiz, | X | 882 | 8037 | 2251 | 398 | 650 | +96%
. Y | 918 | 8132 | 22.95 65.0
T0256- | LTETOD (SC-FONIA, 100% R, 14 i 3;2? gg:gg ?S:gg 3.98 gg:g 196 %
MHz, TO-CAND ¥ | 900 | 79.76 | 19.98 66.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 1.4 >Z< g:gg ;g::g 1333 3.98 ggfg £9.6 %
HA iz, GA-GAND Y | 867 | 7882 | 1953 65.0
10256- | LTE-TDD (SC-FDMA, 100% RB, 1.4 T reso T 301 T 355 |50 o8 %
oA iz SPSK) Y | 797 | 8050 | 2036 5.0
10259- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 78T Ts36 2118 358 | ee0 | E96%
e 1o Y1 811 | 7904 | 2150 65.0
10260- | LTE-TDD (SC.EDMA, 100% RB, 3 MHz, i ;:gg ;g:g; gg:gg 3.08 ggig $96%
<he S Y | 810 | 78.72 | 21.39 65.0
70261~ | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, T 55 6504 gg:gg 505|650 | 96 %
e 2o Y | 1030 | 85.33 | 23.81 65.0
10262- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, T30 ?g:gg gg:ig 398 ggig £96%
ere 1) Y | 866 | 8034 | 22.86 65.0
10263- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, % ?:g; ;?r:gg 2?:23 398 S0 105w
e SR v | 822 | 7834 | 5i.82 65.0
10264- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, i S:gg gg:gg gggg 3.68 gg:g +96%
. arse V | 1046 | 8522 | 24.15 65.0
10265. | LTE-TDD (SC-FDMA, 100% RB, 10 505 | oyt ses [ eso | Tos%
CAC vz, 16-AN v | 835 | 77.96 | 21.96 65.0
10266- | LTE-TDD (SCFDMA, 100% RB, 10 % g:?tg ;;:gg E;% 3.98 gg:g 196 %
eAe Mz, S3-CAN Y | 868 | 7862 | 2256 65.0
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 % 618078 2345 355 T 650 | £96%
ehe Mz, QPSK) V| 947 | 8162 | 2284 65.0
10268- | LTE-TDD (SC-FOMA, 100% RB, 15 5T 7665 Sres T 3s | eeo | Too%
A Mz, 1-QAMD Y | 873 | 77.26 | 22.04 65.0
10269- | LTE-TDD (SC-FDMA, 100% RB, 15 % gfl; ;g:g? S15e | 595 R RETT?
CAC MHz, 64-0AM) Y | 864 | 7683 | 2194 65.0
10270- | LTE-TDD (SC-FDMA, 100% RB, 15 545 ;g:gg ST 305 650 | 195%
CAC MHz QP80 Y |_8.61 78.56 | 21.80 65.0
Z | 857 | 78.16 | 21.57 65.0

Certificate No: ES3-3213_Feb17

Page 22 of 38




ES3DV3- SN:3213 February 10, 2017

10274- UMTS-FDD (HSUPA, Subtest 5, 3GPP 2.63 66.22 15.16 0.00 150.0 9.6 %

X
CAB Rel8.10)

Y | 268 66.76 | 15.56 150.0

Z | "2.60 66.20 | 15.05 150.0
10275- | UMTS-FDD {(HSUPA, Subtest &, 3GPP | X | 1.63 67.34 | 1524 | 0.00 | 1500 | 9.6 %
CAB Rel8.4)

Y | 175 68.91 | 16.21 150.0

Z | 159 67.10 | 15.04 150.0
10277- | PHS (QPSK) X | 523 69.17 | 1358 | 9.03 | 500 | $9.6%
CAA

Y | 523 69.14 | 1354 50.0

Z | 4.04 68.42 | 12.95 50.0
10278- | PHS (QPSK, BW 884MHz, Rolloff 0.5) X | 944 80.92 | 2103 | 903 | 500 | 196%
CAA

Y | 927 8052 | 20.82 50.0

Z | 8.80 7960 | 20.21 50.0
10279- | PHS (QPSK, BW 884MHz, Rolloff 0.38) | X | 9.60 8111 | 2112 | 903 | 500 | :9.6%
CAA

Y [ 945 80.75 | 20.93 50.0

Z | 893 79.76 | 20.30 50.0
10290- | CDMA2000, RC1, SO55, Full Rate X | 149 68.14 | 1407 | 0.00 | 1500 | £9.6%
AAB

Y | 171 7053 | 15.20 150.0

Z | 138 6747 | 13.43 150.0
10291- | CDMA2000, RC3, SO55, Full Rate X | 087 6535 | 12.59 | 0.00 | 150.0 | 9.6 %
AAB

Y | 0098 67.67 | 13.90 150.0

Z | 081 64.81 | 11.96 150.0
10292- | CDMA2000, RC3, SO32, Full Rate X | 1.01 68.28 | 1443 | 000 | 1500 | £9.6%
AAB

Y | 128 72.37 | 1647 150.0

Z [ o094 67.61 | 13.77 150.0
10293 | CDMA2000, RC3, SO3, Full Rate X | 1.3 7209 | 1662 | 0.00 | 1500 | 9.6 %
AAB

Y | 1.86 7807 | 19.28 150.0

Z | 124 7148 | 16.00 150.0
10295- | CDMA2000, RC1, 503, 1/8th Rale 25fr. | X | 11.68 | 86.43 | 2521 | 903 | 500 | £96%
AAB

Y | 1234 | 8751 | 25.61 50.0

Z | 1230 | 8731 | 25.07 50.0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 2.80 69.32 | 1634 | 0.00 | 1500 | 9.6 %
AAB QPSK)

Y | 2.9 70.37 | 16.97 150.0

Z [ 272 69.08 | 16.22 150.0
10208- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 1.65 6743 | 14.29 | 000 | 1500 | 296 %
AAC QPSK)

Y | 178 69.00 | 15.16 150.0

Z | 154 66.87 | 13.72 150.0
10299- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 3.71 7380 | 16.79. 1 000 | 1500 | £9.6%
AAC 16-QAM)

Y 450 76.98 | 18.19 150.0

Z | 280 70.24 | 14.88 150.0
10300- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, | X | 2.66 68.22 | 1361 | 0.00 | 1500 | +96%
AAC 64-QAM)

Y | 2.07 70.07 | 14.57 150.0

Z | 216 65.95 | 12.13 150.0
10301- | IEEE 802.16e WiMAX (29:18, 5ms, X | 556 67.67 | 1863 | 417 | 800 | +9.6%
AAA 10MHz, QPSK, PUSC)

Y | 5.78 68.72 | 19.18 80.0

Z | 551 67.68 | 18.44 80.0
10302- | IEEE 802.166 WIMAX (29:18, 5ms, X | 6.08 6843 | 1936 | 496 | 800 | $t96%
AAA 10MHz, QPSK, PUSC, 3 CTRL symbols)

Y | 6.31 69.64 | 20.14 80.0

Z | 6.00 68.40 | 19.26 80.0
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10303- IEEE 802.16e WiMAX (31:15, 5ms, X 5.91 68.44 19.38 4.96 80.0 +9.6 %
AAA 10MHz, 64QAM, PUSC)

Y 6.17 69.77 20.23 80.0

rd 5.83 68.37 19.25 80.0
10304- IEEE 802.16e WiMAX (29:18, 5ms, X 557 67.76 18.57 417 80.0 +9.6%
AAA 10MHz, 64QAM, PUSC)

Y 577 68.85 19.27 80.0

yd 5.49 67.73 18.47 80.0
10305- IEEE 802.16e WiMAX (31:15, 10ms, X 7.72 78.82 24.99 6.02 50.0 +9.6 %
AAA 10MHz, 64QAM, PUSC, 15 symbols)

Y 9.80 85.05 27.90 50.0

zZ 7.68 78.78 24.73 50.0
10308- IEEE 802.16e WiMAX (29:18, 10ms, X 6.18 70.81 21.17 6.02 50.0 +9.6%
AAA 10MHz, 64QAM, PUSC, 18 symbols)

Y 6.78 73.45 22,69 50.0

Z 6.09 70.68 20.96 50.0
10307- IEEE 802.16e WiMAX {29:18, 10ms, X 6.23 71.39 21.28 6.02 50.0 +96%
AAA 10MHz, QPSK, PUSC, 18 symbols)

Y 6.93 74.34 22.91 50.0

yd 6.66 74.17 22.78 50.0
10308- IEEE 802.168e WiMAX (29:18, 10ms, X 6.84 74.87 23.29 6.02 50.0 +9.6 %
AAA 10MHz, 16QAM, PUSC)

Y 7.04 74.94 23.20 50.0

Z 6.77 74.83 23.10 50.0
10309- {EEE 802.16e WiMAX {29:18, 10ms, X 6.29 71.13 21.36 8.02 50.0 £96%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)

Y 6.92 73.87 22.92 50.0

Z 6.18 70.98 21.13 50.0
10310- IEEE 802.16e WiMAX (29:18, 10ms, X 6.19 71.01 21.18 6.02 50.0 +9.6%
AAA 10MHz, QPSK, AMC 2x3, 18 symbols)

Y 65.82 73.78 22.75 50.0

Z 6.55 73.55 22.58 50.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.15 68.64 16.01 0.00 150.0 +96%
AAB MHz, QPSK)

Y 3.28 69.57 16.56 150.0

z 3.07 68.40 15.89 150.0
10313- iDEN 1:3 X 7.93 80.00 19.43 6.99 70.0 +9.6%
AAA

Y 8.50 81.06 19.83 70.0

Z 7.91 80.08 19.40 70.0
10314- iDEN 1:6 X 10.36 86.77 24.35 10.00 30.0 +9.6 %
AAA

Y 11.08 87.90 24.72 30.0

Z 10.57 87.37 24.52 30.0
10315- IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 X 1.16 64.08 15.18 0.17 150.0 9.6 %
AAB Mbps, 96pc duty cycle)

Y 1.18 64.95 15.92 150.0

Z 1.15 63.96 15.05 150.0
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- X 474 66.85 16.40 0.17 150.0 +9.6 %
AAB QFDM, 6 Mbps, 86pc duty cycle)

Y 4.75 67.05 16.58 150.0

Z 4.69 66.84 16.36 150.0
10317~ IEEE 802.11a WiFi 5 GHz (OFDM, 6 X 4.74 66.85 16.40 0.17 150.0 +96 %
AAB Mbps, 96pc duty cycle)

Y 4.78 67.05 16.58 150.0

Z 4.69 66.84 16.36 160.0
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 4.83 67.07 16.30 0.00 150.0 +9.6 %
AAC 99pc duty cycle}

Y 4.84 67.29 16.50 150.0

z 4.76 87.04 16.26 150.0
10401- IEEE 802.11ac WiFi (40MHz, 64-QAM, X 5.51 67.29 16.49 0.00 150.0 +9.6 %
AAC 99pc duty cycle)

Y 5.53 67.49 16.67 150.0

Z 5.49 67.36 16.51 150.0
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10402- IEEE 802.11ac WiFi (B0MHz, 64-QAM, 5.79 67.69 16.53 0.00 150.0 96 %

X
AAC 99pc duty cycle)

Y 5.79 67.83 16.67 150.0

Z 5.72 67.60 16.48 150.0
10403- CDMAZ2000 (1xEV-DO, Rev. 0) X 1.49 68.14 14.07 0.00 115.0 9.6 %
AAB

Y 1.71 70.53 15.29 115.0

Z 1.38 67.47 13.43 115.0
10404- CDMAZ2000 (1XEV-DO, Rev. A) X 1.49 68.14 14.07 0.00 115.0 +9.6%
AAB

Y 1.71 70.53 16.29 115.0

Z 1.38 67.47 13.43 115.0
10406- CDMA2000, RC3, S032, SCHO, Full X | 100.00 122.23 31.08 0.00 100.0 +9.6%
AAB Rate

Y | 100.00 122.94 31.38 100.0

Z 21.98 102,39 26.35 100.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 100.00 121.68 31.26 3.23 80.0 196 %
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 122.54 31.65 80.0

z 100.00 121.97 31.19 80.0
10415- IEEE 802.11b WIiFi 2.4 GHz (DSSS, 1 X 1.03 62.73 14.35 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)

Y 1.04 63.46 15.05 150.0

Z 1.02 62.64 14.23 150.0
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.64 66.69 16.23 0.00 150.0 +9.6 %
AAA OFDM, 6 Mbps, 99p¢ duty cycle)

Y 4.65 66.89 16.41 150.0

zZ 4.59 66.68 16.20 150.0
10417- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.64 66.69 16.23 0.00 150.0 196%
AAA Mbps, 99pc duly cycle)

Y 4.85 66.89 16.41 150.0

z 4.59 66.68 16.20 150.0
10418- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.63 66.83 16.23 0.00 150.0 +8.6%
AAA OFDM, 6 Mbps, 99pc duty cycle, Long

preambule)

Y 4.64 67.04 16.42 150.0

Z 4.58 66.82 16.21 150.0
10419- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.65 66.79 16.24 0.00 150.0 +9.6%
AAA OFDM, 6 Mbps, 99pc duty cycle, Short

preambule)

Y 4.66 66.99 16.43 150.0

z 4.60 66.78 16.21 150.0
10422- IEEE 802.11n {HT Greenfield, 7.2 Mbps, | X 478 66.81 16.27 0.00 150.0 *96%
AAA BPSK)

Y 4.78 67.00 16.45 150.0

z 4.72 66.79 16.24 150.0
10423- IEEE 802.11n (HT Greenfield, 43.3 X 4.96 67.16 16.40 0.00 150.0 £9.6%
AAA Mbps, 16-QAM)

Y 4.97 67.35 16.58 150.0

z 4.89 67.12 16.36 150.0
10424- IEEE 802.11n (HT Greenfield, 72.2 X 4.88 67.10 16.36 0.00 150.0 9.6 %
AAA Mbps, 84-QAM)

Y 4.88 67.30 16.54 180.0

z 4.81 67.07 16.33 150.0
10425- IEEE 802.11n {HT Greenfield, 15 Mbps, X 5.49 67.52 16.59 0.00 150.0 9.6 %
AAA BPSK)

Y 5.50 67.70 16.76 160.0

z 544 67.51 16.58 150.0
10426- IEEE 802.11n (HT Greenfield, 90 Mbps, X 5.49 67.54 16.59 0.00 150.0 +86%
AAA 16-QAM)

Y 5.50 67.71 16.76 150.0

Z 5.45 67.53 16.59 150.0
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10427- IEEE 802.11n (HT Greenfield, 150 Mbps, | X 5.50 67.50 16.57 0.00 150.0 £9.6%
AAA 64-QAM}

Y 5.51 67.67 16.73 150.0

4 5.45 67.48 16.56 150.0
2&1}30- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 4.25 70.00 17.85 0.00 150.0 £9.6 %

Y 4.23 70.09 17.93 150.0

z 4.19 70.14 17.80 150.0
10431- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 4.34 67.20 16.23 0.00 150.0 +9.6 %
AAA

Y 4.36 67.46 16.45 150.0

z 4.27 67.18 16.16 150.0
10432- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) X 4.64 67.12 16.31 0.00 150.0 +9.6 %
AAA

Y 4.65 67.34 16.50 150.0

z 4.57 67.09 16.28 150.0
10433- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 4.89 67.13 16.38 0.00 150.0 196 %
AAA

Y 4.90 67.33 16.56 150.0

Z 4.82 67.10 16.34 150.0
104 34- W-CDMA (BS Test Model 1, 64 DPCH}) X 4,31 70.67 17.79 0.00 150.0 +96 %
AAA

Y 4.30 70.79 17.87 160.0

4 4.25 70.82 17.71 150.0
10435- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 100.00 121.51 31.18 3.23 80.0 +96 %
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 122,37 31.57 80.0

Z | 100.00 121.79 | 31.11 80.0
10447- LTE-FDD {OFDMA, 5 MHz, E-TM 3.1, X 3.83 67.13 15.60 0.00 150.0 +9.6%
AAA Clipping 44%)}

Y 3.66 67.50 15.86 150.0

Z 3.54 67.07 15.44 150.0
10448- LTE-FDD {OFDMA, 10 MHz, E-TM 3.1, X 417 66.96 16.08 0.00 150.0 +9.6%
AAA Clippin 44%)

Y 4.18 67.23 16.30 150.0

Y4 4.10 66.94 16.02 150.0
10449- LTE-FDD {OFDMA, 15 MHz, E-Ti 3.1, X 4.44 66.92 16.19 0.00 150.0 +9.6%
AAA Cliping 44%)

Y 4.45 67.15 16.39 150.0

Z 4.38 66.90 16.14 150.0
10450- LTE-FDD {OFDMA, 20 MHz, E-TM 3.1, X 4.63 66.87 16.23 0.00 150.0 +9.6 %
AAA Clipping 44%)

Y 4.64 67.08 16.41 150.0

z 4.58 66.85 16.19 150.0
10451- W-CDMA (BS Test Model 1, 64 DPCH, X 3.53 67.33 15.28 0.00 150.0 +9.6 %
AAA Clipping 44%)

Y 3.57 67.74 15.55 150.0

zZ 3.43 67.21 15.05 150.0
10456- IEEE 802.11ac WiFi (160MHz, 64-QAM, X 6.35 68.11 16.76 0.00 150.0 +9.6 %
AAA 99pc duty cycle}

Y 6.36 68.24 16.90 150.0

Z 6.31 68.06 16.74 150.0
10457- UMTS-FDD (DC-HSDPA) X 3.86 65.32 15.94 0.00 150.0 +9.6%
AAA

Y 3.86 65.52 16.13 150.0

Z 3.83 65.31 15.89 150.0
10458- CDMA2000 (1xEV-DO, Rev. B, 2 X 3.37 66.71 14.79 0.00 150.0 £ 9.6 %
AAA cafriers)

Y 3.41 67.16 15.08 150.0

z 3.26 66.61 14.51 150.0
10459- CDMA2000 (1xEV-DO, Rev. B, 3 X 4.52 65.23 15.77 0.00 150.0 +96%
AAA carriers)

Y 4.60 85.75 16.11 150.0

Z 4.38 65.07 15.54 150.0
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10460- UMTS-FDD (WCDMA, AMR) 0.89 66.92 15.35 0.00 160.0 296%

X
AAA

Y 1.01 69.93 17.18 150.0

Z 0.86 66.57 15.06 150.0
10461- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 100.00 125.62 33.15 3.29 80.0 £9.6%
AAA QPSK, UL Subframe=2,3,4,7.8.9)

Y | 100.00 127.39 33.94 80.0

Z 100.00 125.16 32.74 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 100.00 110.62 25,96 3.23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 111.65 26.39 80.0

Z 84.76 108.06 25.05 80.0
10483- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 100.00 107.62 24.51 3.23 80.0 +9.6%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 108.53 24.89 80.0

A 14.33 86.37 18.99 80.0
10464- LTE-TDD {SC-FDMA, 1 RB, 3 MHz, X | 100.00 123,78 3214 3.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9

Y 100.00 125.58 32.94 80.0

Z | 100,00 123.19 31.67 80.0
10465- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X § 100.00 110.13 2571 3.23 80.0 +96 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 111.18 26.15 80.0

Z 35.58 97.99 22.58 80.0
104686- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 95.39 106.65 24.18 3.23 80.0 +96%
AAA QAM, UL Subframe=23,4,7,8,9)

Y | 100.00 108.07 24.67 80.0

Z 9.21 81.47 17.50 80.0
10467- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 100.00 123.99 32.23 3.23 80.0 +96%
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 125.80 33.04 80.0

Z 1 100,00 123.41 31.77 80.0
10468- LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 16- X | 100.00 110.29 25,79 3.23 80.0 +9.6%
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 111.34 26.23 80.0

Z 43.78 100.42 23.20 80.0
10469- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- X 99.99 107.17 24,29 3.23 80.0 +96%
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 108.09 24.67 80.0

Z 9.38 81.68 17.56 80.0
10470- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 100,00 124.02 32.24 3.23 80.0 +96%
AAB QPSK, UL Subframe=23,4,7,8.9)

Y | 100.00 125.83 33.05 80.0

Z 100.00 123.44 31.77 80.0
10471- LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 16- | X | 100.00 110.24 25.76 3.23 80.0 +9.6%
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 111.29 26,20 80.0

Z 43.76 100.38 23.18 80.0
10472- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X | 100.00 107.12 24.26 3.23 80.0 +9.6 %
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 108.04 24 .64 80.0

Z 9.36 81.64 17.53 §0.0
10473- LTE-TDD {SC-FDMA, 1 RB, 15 MHz, X 100.00 123.99 32.23 3.23 80.0 +96%
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y | 100.00 125.81 33.03 80.0

Z 100.00 123.41 31.76 80.0
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X | 100.00 110.25 2576 3.23 80.0 +96%
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 111.30 26.20 80.0

yd 42.90 100.17 23.13 80.0
10475- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64- | X 99.25 107.05 24.25 3.23 80.0 96 %
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 108.08 24.65 80.0

2z 9.24 81.52 17.50 80.0
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10477- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16- 100.00 110.09 | 25.68 3.23 80.0 +9.6%

X

AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 111.14 | 26.12 80.0

z 37.23 98.47 22.68 80.0
10478- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64- | X 95.92 106.64 | 24.15 3.23 80.0 +9.6%
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 | 108.00 | 24.62 80.0

Z 9.13 81.36 17.44 80.0
10479- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 15.89 96.17 26.79 3.23 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9}

Y 25.94 104.65 | 29.40 80.0

fd 12.83 92.51 25.34 80.0
10480- LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz, | X 19.48 93.48 24.25 3.23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 30.64 100.38 26.28 80.0

Z 12.85 87.46 22.08 80.0
10481- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 16.00 89.85 22.83 3.23 80.0 96 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 23.58 95.63 24.59 80.0

Z 10.55 84.00 20.64 80.0
10482- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 5.04 76.94 19.04 2.23 80.0 +9.6 %
AAA QP3K, UL Subframe=2,3,4,7,8,9)

Y 6.02 79.79 20.13 80.0

Z 4.78 76.30 18.55 80.0
10483- LTE-TDD {SC-FDMA, 50% RB, 3 MHz, X 8.12 82.48 20.94 2.23 80.0 £9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 10.77 85.20 21.94 80.0

Z 6.99 78.47 19.09 80.0
10484- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 8.29 80.89 20.40 2.23 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 9.58 83.28 21.31 80.0

Z 6.43 77.10 18.60 80.0
10485- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 5.28 77.72 20.08 2.23 80.0 +9.6 %
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y 6.19 80.50 21.18 80.0

Z 513 77.51 19.85 80.0
10486- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 4,51 7242 17.68 2.23 80.0 £96%
AAB 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.81 73.61 18.21 80.0

Z 4.36 7213 17.34 80.0
10487- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 4.47 71.97 17.49 2.23 80.0 +9.6 %
AAB 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.74 73.05 17.98 80.0

yd 4.32 71.65 17.14 80.0
10488- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 5.28 76.23 20.05 2.23 80.0 £9.6 %
AAB QPSK, UL Subframe=2,3,4,7.8,9)

Y 5.88 78.28 20.95 80.0

Z 513 76.06 19.94 80.0
10489- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 4.61 71.60 18.35 223 80.0 +9.6%
AAB 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.82 72.56 18.83 80.0

Z 4.51 71.52 18.23 80.0
10490- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 4.69 71.33 18.26 2.23 80.0 +9.6%
AAB 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.87 72.22 18.72 80.0

Z 4.59 71.26 18.14 80.0
10491- LTE-TDD {SC-FDMA, 50% RB, 15 MHz, X 5.21 74.00 19.31 2.23 80.0 +9.6%
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.57 75.36 19.96 80.0

z 5.08 73.85 19.24 80.0
10492- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 4.87 70.59 18.20 2.23 80.0 +9.6 %
AAB 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.02 71.33 18.60 80.0

z 4.77 70.51 18.12 80.0
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10493- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 4.93 70.41 18.14 2.23 80.0 +9.6%
AAB 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 5.07 71.11 18.53 80.0

z 4.83 70.34 18.06 80.0
10494- LTE-TDD {SC-FDMA, 50% RB, 20 MHz, X 5.74 75.68 19.79 223 80.0 t9.6%
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y 6.23 77.26 20.51 80.0

z 8.57 75.46 19.70 80.0
10495- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 4.94 71.08 18.40 223 80.0 +9.6 %
AAB 16-QAM, UL Subframe=2,3,4,7.8,9)

Y 5.11 71.86 18.83 80.0

Z 4.84 70.96 18.32 80.0
10496- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 4.99 70.71 18.29 2.23 80.0 9.6 %
AAB 64-QAM, UL Subframe=2,3.4,7.8,9) ‘

Y 5.14 71,42 18.69 80.0

pd 4.89 70.61 18.21 80.0
10497- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 3.95 73.39 16.94 2.23 80.0 +9.6%
AAA MHz, QPSK, UL Subframe=2,3,4,7,8,9)

Y 4.59 75.63 17.82 80.0

Z 3.56 72.03 16.04 80.0
10498- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 2.99 67.14 13.42 223 80.0 +9.6 %
AAA MHz, 16-QAM, UL

Subframe=2,3,4,7,8,9)

Y 317 68.04 13.81 80.0

Z 2.58 65.48 12.27 80.0
10499- LTE-TDD {SC-FDMA, 100% RB, 1.4 X 2,90 66.50 13.01 2,23 80.0 9.6 %

AAM MHz, 64-QAM, UL
Subframe=2,3,4,7.8.9)

Y 3.06 67.30 13.36 80.0

z 2.49 64.82 11.82 80.0
10500- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X 5.14 76.64 19.91 223 80.0 +9.6 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.86 79.02 20.91 80.0

z 5.00 76.51 19.75 80.0
10501- LTE-TDD {SC-FDMA, 100% RB, 3 MHz, | X 4.55 72.03 17.90 223 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.80 73.10 18.41 80.0

Z 443 71.87 17.67 80.0
10502- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X 4.59 71.80 17.77 223 80.0 +9.6%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.83 72.81 18.25 80.0

z 4.47 71.64 17.53 80.0
10503- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 5.22 76.03 19.98 2.23 80.0 +9.6 %
AAB QPSK, UL Subframe=2,3,4,7.8,9)

Y 5.81 78.08 20.86 80.0

z 5.07 75.86 19.85 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 4.59 71.52 18.30 2,23 80.0 £9.6%
AAB 16-QAM, UL Subframe=2,3.4,7,8,9)

Y 4.80 7248 18.79 80.0

z 4.49 71.43 18.18 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 4.66 71.24 18.21 2.23 80.0 +9.6%
AAB 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.85 72,13 18.67 80.0

z 4.56 7117 18.09 80.0
10506- LTE-TDD (SC-FDMA, 100% RB, 10 X 5.69 75.54 19.72 223 80.0 +9.6%
AAB MHz, QPSK, UL Subframe=2,3,4,7,8,9)

Y 6.18 77.12 20.44 80.0

Z 5.52 75.31 19.63 80.0

X

10507- LTE-TDD (SC-FDMA, 100% RB, 10
AAB MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)

4.93 71.03 18.37 2.23 80.0 96 %

5.09 71.81 18.80 80.0
4.82 70.90 18.29 80.0

Ni=<<
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10508- LTE-TDD {SC-FDMA, 100% RB, 10 X 4.98 70.65 18.25 2,23 80.0 +9.6%
AAB MHz, 64-QAM, UL
Subframe=2,34,7,8,9)
Y 5.12 71.36 18.65 80.0
z 4.87 70.54 18.17 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.75 73.61 18.99 2.23 80.0 +98%
AAB MHz, QPSK, UL Subframe=2,3,4,7,8,9)
Y 6.04 74.62 19.49 80.0
Z 5.61 73.42 18.92 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.37 70.52 18.25 2.23 80.0 +9.6%
AAB MHz, 16-QAM, UL
Subframe=2,34,7,8,9)
Y 5.50 7112 18.60 80.0
Z 5.26 70.38 18.18 80.0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.39 70.20 18.16 2.23 80.0 +96%
AAB MHz, 84-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.51 70.76 18.50 80.0
d 5.29 70.08 18.10 80.0
10512- LTE-TDD {SC-FDMA, 100% RB, 20 X 6.17 75.45 19.55 2.23 80.0 +96%
AAB MHz, QPSK, UL Subframe=2,3,4,7,8,9)
: Y 6.61 76.77 20.16 80.0
Z 5.99 7518 19.45 80.0
10513- LTE-TDD {SC-FDMA, 100% RB, 20 X 5.29 70.93 18.40 2.23 80.0 +96%
AAB MHz, 16-QAM, UL
Subframe=2,3,4,7,.8,9)
Y 5.44 71.61 18.78 80.0
4 5.18 70.76 18.31 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 5.26 70.42 18.25 2.23 80.0 +96%

AAB MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)

Y 5.39 71.03 18.61 80.0

Z 5.16 70.27 18.17 80.0
10515- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 0.99 62.88 14.39 0.00 150.0 +9.6%
AAA Mbps, 99pc duty cycle)

Y 1.01 63.69 15.14 150.0

Z 0.98 62,78 14.25 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 0.57 67.90 15.77 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)

Y 0.79 74.76 19.51 150.0

Z 0.54 67.33 15.34 150.0
10517~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 0.83 64.48 14.80 0.00 150.0 +96%
AAA Mbps, 89pc duty cycle)

Y 0.88 66.11 16.05 150.0

Z 0.82 64.26 14.59 150.0
10518- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.64 66.76 16.21 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)

Y 4.64 66.97 16.39 1560.0

Z 4.58 66.75 16.17 150.0
10519- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.84 67.04 16.35 0.00 160.0 +96%
AAA Mbps, 99pc duty cycle)

Y 4.85 67.24 16.53 150.0

Z 4.77 67.00 16.30 150.0
10520- IEEE 802,11a/h WiFi 5 GHz (OFDM, 18 X 4.69 67.00 16.26 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)

Y 4.70 67.20 16.45 150.0

Z 4.62 66.95 16.22 150.0
10521~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.62 66.99 16.24 0.00 150.0 +95.6 %
AAA Mbps, 99pc duty cycle)

Y 4.63 67.20 16.43 150.0

Z 4.55 66.94 16.20 150.0
10522- IEEE 802.11a/h WIiFi 5 GHz (OFDM, 36 X 4.67 67.03 16.31 0.00 150.0 +96%
AAA Mbps, 89pc duty cycle)

Y 4.69 67.25 16.50 150.0

Z 4.61 67.03 16.28 150.0
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10523- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.55 66.89 16.15 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)

Y 4.56 67.11 16.34 150.0

Z 4.49 66.88 16.12 150.0
10524. IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4,62 66.97 16.28 0.00 150.0 t96%
AAA Mbps, 99pc duty cycle)

Y 4.63 67.19 16.48 150.0

z 4.56 66.95 16.25 150.0
10625- IEEE 802.11ac WiFi (20MHz, MCS0, X 4.59 65.99 15.86 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.60 66.20 16.05 150.0

z 4.54 65.98 15.83 150.0
10526- IEEE 802.11ac WiFi (20MHz, MCSH, X 477 66.38 16.01 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.79 66.60 16.20 150.0

Z 4.71 66.35 15.98 150.0
10527- IEEE 802.11ac WiFi (20MHz, MCS?2, X 4.69 66.34 15.95 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.71 66.56 16.15 150.0

z 4.63 66.30 15.91 150.0
10628- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.71 66.36 15.99 0.00 150.0 t96%
AAA 99pc duty cycle)

Y 4.72 66.58 16.18 150.0

z 4.65 66.32 15.95 150.0
10529- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.71 66.36 15.99 0.00 150.0 96 %
AAA 99pc duly cycle)

Y 4.72 66.58 16.18 150.0

4 4.65 66.32 15.95 150.0
10531- IEEE 802.11ac WiFi (20MHz, MCS86, X 4.71 66.48 16.01 0.00 150.0 +9.6%
AAA 98pc duty cycle)

Y 4.73 66.71 16.20 150.0

z 4.64 66.43 15.96 150.0
10532- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.56 66.33 15.94 0.00 150.0 %96%
AAA 99pc duty cycle)

Y 4.58 66.56 16.14 150.0

Z 4.50 66.27 15.89 150.0
10633- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.72 66.39 15.97 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.73 66.61 16.16 150.0

z 4.65 66.36 15.93 150.0
10534- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.24 66.54 16.07 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.25 66.71 16.24 150.0

z 5.19 66.49 16.04 150.0
10535- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.31 66.70 16.14 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 5.33 66.88 16.31 150.0

4 5.26 66.68 16.13 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.18 66.65 16.10 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.19 66.84 16.27 150.0

Z 5.12 66.60 16.07 150.0
10537- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.24 66.63 16.10 0.00 150.0 +96%
AAA 98pc duty cycle)

Y 5.25 66.81 16.26 150.0

zZ 5.19 66.58 16.06 150.0
10538- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.35 66.69 16.17 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 5.36 66.87 16.33 150.0

zZ 5.28 66.62 16.12 150.0
10540- IEEE 802.11ac WiFi {40MHz, MCS6, X 5.26 66.66 16.17 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.27 66.85 16.34 150.0

Z 5.21 66.63 16.14 150.0
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10541- IEEE 802.11ac WiFi {40MHz, MCS7, X 5.23 66.53 16.10 0.00 150.0 £9.6%
AAA 99pc duiy cycle)

Y 5.24 66.71 16.26 150.0

z 5.18 66.49 16.06 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.39 66.62 16.16 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.40 66.79 16.32 150.0

Z 5.34 66.57 16.12 150.0
10543- {EEE 802.11ac WiFi (40MHz, MCS9, X 548 66.66 16.19 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.49 66.83 16.36 150.0

Z 5.42 66.63 16.18 150.0
10544- IEEE 802.11ac WiFi (80MHz, MCSO, X 5.54 66.65 16.07 0.00 150.0 +9.6 %
AAA 99pc duly cycle)

Y 5.55 66.80 16.22 150.0

Z 5.50 66.61 16.04 150.0
10545- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.76 67.11 16.24 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 577 67.28 16.40 150.0

Z 5.71 67.07 16.23 150.0
105486- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.63 66.91 16.16 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.64 67.07 16.32 150.0

z 5.57 66.84 16.12 150.0
10547- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.72 67.00 16.20 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.72 67.16 16.35 150.0

Z 5.65 66.88 16.14 150.0
10548- IEEE 802.11ac WiFi (B0MHz, MCS4, X 6.07 68.22 16.78 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.08 68.42 16.96 150.0

Z 5.98 68.06 16.70 150.0
10550- IEEE 802.11ac WiFi (80MHz, MCS6, X 5.65 66.89 16.16 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.66 67.05 16.31 150.0

z 5.60 66.86 16.14 150.0
10551- IEEE 802.11ac WiFi (B0MHz, MCS7, X 5.65 66.93 16.14 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.66 67.09 16.29 150.0

Z 5.60 £66.87 16.11 150.0
10552- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.56 66.71 16.04 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 5.57 66.86 16.19 150.0

Z 5.51 66.66 16.01 150.0
10553- IEEE 802.11ac WiFi (80MHz, MCS9, X 5.65 66.77 16.10 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.66 66.92 16.25 150.0

Z 5.60 66.70 16.07 150.0
10554- IEEE 1602.11ac WiFi (160MHz, MCSO0, X 5,95 67.04 16.18 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 5.96 67.19 16.31 150.0

Z 5.91 66.99 16.156 150.0
10555- IEEE 1602.11ac WiFi {160MHz, MCS1, X 6.09 67.37 16.32 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.11 67.53 16.46 150.0

Z 6.05 67.32 16.29 150.0
10556- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.1 67.40 16.33 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.12 67.56 16.47 150.0

z 6.07 67.36 16.30 150.0
10557- IEEE 1602.11ac WiFi (160MHz, MCS3, X 6.08 67.33 16.31 0.00 150.0 +9.6%
AMA 99pc duty cycle)

Y 6.09 67.48 16.45 150.0

Z 6.03 67.26 16.27 150.0
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10558- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.14 67.52 16.42 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.15 67.67 16.56 150.0

zZ 6.09 67.43 16.37 150.0
10560- IEEE 1602.11ac WiFi (160MHz, MCSs, X 6.13 67.34 16.37 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 6.14 67.49 16.51 150.0

Z 6.07 67.26 16.33 150.0
10561- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.05 67.31 16.39 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.06 67.47 16.54 150.0

Z 6.00 67.24 16.36 150.0
10562- IEEE 1602.11ac WiFi (160MHz, MCSB, X 6.21 67.80 16.64 0.00 150.0 +9.6 %
AAA 99pe duty cycle)

Y 6.22 67.97 16.79 150.0

Z 6.14 67.67 16.57 150.0
10563- {EEE 1602.11ac WIFi (160MHz, MCS9, X 6.60 68.52 16.95 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 6.61 68.70 1711 150.0

zZ 6.44 68.18 16.78 150.0
10564- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.98 66.92 16.42 0.46 150.0 96 %
AAA OFDM, 9 Mbps, 99pc duty cycle)

Y 4.99 67.12 16.60 150.0

z 4.93 66.90 16.38 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.22 67.37 16.73 0.46 150.0 +9.6%
AAA QOFDM, 12 Mbps, 99p¢ duty cycle)

Y 5.23 67.55 16.90 150.0

Z 5.16 67.34 16.69 150.0
10566- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.06 67.23 16.56 0.46 150.0 9.6 %
AAA QFDM, 18 Mbps, 99pc duty cycle)

Y 5.06 67.43 16.74 150.0

z 4.99 67.19 16.51 150.0
10567- fEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.08 67.57 16.87 0.46 150.0 9.6 %
AAA OFDM, 24 Mbps, 99pc duty cycle)

Y 5.08 67.74 17.03 150.0

z 5.01 87.53 16.84 150.0
10568- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4,98 67.03 16.35 0.486 150.0 +96%
AAA OFDM, 36 Mbps, 99pc duty cycle)

Y 4.99 67.26 16.56 150.0

Z 4.91 67.01 16.31 150.0
10569- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.02 67.62 16.91 0.46 150.0 +96%
AAA OFDM, 48 Mbps, 99pc duty cycle)

Y 5.03 67.78 17.06 150.0

Z 4.97 67.61 16.89 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.07 67.49 16.86 0.46 150.0 +9.6%
AAA OFDM, 54 Mbps, 99pc duty cygle)

Y 5.07 67.68 17.03 150.0

Z 5.00 67.48 16.83 150.0
10571- IEEE 802,11b WiFi 2.4 GHz (DSSS, 1 X 1.33 65.38 15.85 0.46 130.0 +9.6%
AAA Mbps, 90pc duty cycle)

Y 1.37 66.42 16.66 130.0

z 1.31 65.23 15.71 130.0
10572~ IEEE 802.11b WiFi 2.4 GHz {DSSS, 2 X 1.35 65.94 16.19 0.48 130.0 9.6 %
AAA Mbps, 90pc duty cycle)

Y 1.40 67.08 17.03 1300

z 1.33 65.79 16.04 130.0
10573- IEEE 802.11b WIiFi 2.4 GHz (DSSS, 5.5 X 245 84.59 22.30 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 10.53 109.30 | 30.18 130.0

Z 2.23 83.07 21.66 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.51 71.42 18.78 0.46 130.0 +9.6 %
AAA Mbps, 90pc duly cycle)

Y 1.69 74.14 20.31 130.0

z 1.47 71.08 18.56 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.80 66.79 16.52 046 130.0 £9.6%
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y 4.80 66.99 16.70 130.0

Z 4.74 66.78 16.48 130.0
10576- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 4.82 66.93 16.57 0.46 130.0 9.6 %
AAA OFDM, 9 Mbps, 90pc duty cycle)

Y 4.83 67.13 16.75 130.0

z 4.77 66.93 16.54 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5,04 67.25 16.75 0.46 130.0 +986 %
AAA OFDM, 12 Mbps, 90pc duty cycle)

Y 5.04 67.43 16.92 130.0

z 4,97 67.22 16.71 130.0
10578- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 4.93 67.39 16.83 0.46 130.0 +9.6 %
AAA OFDM, 18 Mbps, 90pc duty cycle)

Y 4.93 67.57 17.00 130.0

z 4.87 67.36 16.79 130.0
10579- IEEE 802.11g WiFi 2.4 GHz {DSSS- X 4.71 66.78 16.21 0.46 130.0 9.6 %
AAA OFDM, 24 Mbps, 90pc duty cycle)

Y 4.73 67.02 16.43 130.0

yid 4.65 66.73 16.18 130.0
10580- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.76 66.79 16.23 0.46 130.0 x936%
AAA OFDM, 36 Mbps, 90pc duty cycle)

Y 477 67.05 16.45 130.0

4 4.69 66.76 16.18 130.0
10581- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 483 67.44 16.78 0.46 130.0 x96%
AAA OFDM, 48 Mbps, 90pc duly cycle)

Y 4.84 67.83 16.95 130.0

Z 4.77 67.41 16.74 130.0
10582- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.66 66.56 16.03 0.46 130.0 +6.6 %
AAA OFDM, 54 Mbps, 90pc duty cycle)

Y 4.68 66.83 16.26 130.0

Z 4.59 66.51 15.97 130.0
10583- IEEE 802.11afM WiFi 5 GHz (OFDM, 6 X 4.80 66.79 16.52 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.80 66.99 16.70 130.0

Z 4.74 66.78 16.48 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4,82 66.93 16.57 0.46 130.0 +96%
AAA Mbps, 80pc duly cycle)

Y 4.83 67.13 16.75 130.0

Z 4.77 66.93 16.54 130.0
10585- IEEE 802.11a/h WiFi 5 GHz (CFDM, 12 X 5.04 67.25 16.75 0.46 130.0 + 9.6 %
AAA Mbps, 90pc duty cycle)

Y 5.04 67.43 16.92 130.0

z 4.97 67.22 16.71 130.0
10586- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.93 67.39 16.83 046 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.93 67.57 17.00 130.0

z 4.87 67.36 16.7¢ 130.0
10587- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.71 66.78 16.21 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.73 67.02 16.43 130.0

d 4.65 66.73 16.16 130.0
10588- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4,76 66.79 16.23 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 477 67.05 16.45 130.0

z 4.69 66.76 16.18 130.0
10589- IEEE 802.11a/h WiFi § GHz (OFDM, 48 X 4.83 67.44 16.78 0.46 130.0 +t96%
AAA Mbps, 90pc duty cycle)

Y 4.84 67.63 16.95 130.0

z 4.77 67.41 18.74 130.0
10590- IEEE 802.11a/h WIFi 5 GHz (OFDM, 54 X 4.66 66.56 16.03 0.46 130.0 +96%
AAA Mbps, 20pc duly cycle)

Y 4.68 66.83 16.26 130.0

Z 4.59 66.51 15.97 130.0
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10591- IEEE 802.11n (HT Mixed, 20MHz, X 4.94 66.84 16.61 0.46 130.0 +96%
AAA MCS0, 90pc duly cycle)

Y 4.85 67.02 16.78 130.0

Z 4.89 66.83 16.58 130.0
10592- IEEE 802.11n (HT Mixed, 20MHz, X 5.11 67.18 16.74 0.46 130.0 9.6 %
AAA MCS1, 90pc duty cycle)

Y 5.11 67.36 16.81 130.0

yid 5.05 67.16 16.71 130.0
10593- IEEE 802.11n {HT Mixed, 20MHz, X 5.04 67.12 16.64 0.46 130.0 196 %
AAA MCS2, 80pc duly cycle)

Y 5.04 67.31 16.81 130.0

z 497 67.08 16.60 130.0
10594- |EEE 802.11n (HT Mixed, 20MHz, X 5.09 67.26 16.77 0.46 130.0 9.6 %
AAA MCS3, 90pc duly cycle)

Y 5.09 67.44 16.95 130.0

Z 5.02 67.24 16.74 130.0
10595- IEEE 802.11n (HT Mixed, 20MHz, X 5.06 67.23 16.68 0.48 130.0 +9.6 %
AAA MGS4, 90pc duty cydle)

Y 5.07 67.42 16.86 130.0

Z 4.99 67.20 16.64 130.0
10596- IEEE 802.11n (HT Mixed, 20MHz, X 5.00 67.23 16.68 0.46 130.0 +9.6%
AAA MCSE, 90pce duty cycle)

Y 5.01 67.44 16.87 130.0

z 4.93 67.20 16.65 130.0
10597- IEEE 802.11n (HT Mixed, 20MHz, X 4,95 67.15 16.58 0.46 130.0 £9.6 %
AAA MCS86, 90pc duty cycle)

Y 4.96 67.36 16.77 130.0

zZ 4.88 67.11 16.54 130.0
10598- IEEE 802.11n (HT Mixed, 20MHz, X 4.92 67.37 16.82 0.46 130.0 +96%
AAA MCS7, 90pc duty cycle)

Y 4.93 67.55 16.99 130.0

zZ 4.86 67.32 16.78 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 5.62 67.44 16.83 0486 130.0 +9.6%
AAA MCS0, 90pc duty cycle)

Y 5.62 67.59 16.99 130.0

z 5.57 67.41 16.81 130.0
10600- IEEE 802.11n (HT Mixed, 40MH?z, X 5.83 68.08 17.13 0.46 130.0 +96%
AAA MCS1, 90pc duty cycle)

Y 5.83 68.26 17.31 130.0

z 5.75 67.98 17.08 130.0
10601- IEEE 802.11n (MT Mixed, 40MHz, X 5.67 67.70 16.95 0.46 130.0 +9.6%
AAA MCS2, 90pc duly cycle)

Y 5.68 67.87 17.12 130.0

Z 5.61 67.65 16.92 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, X 5.76 87.70 16.88 0.46 130.0 +9.6%
AAA MCS3, 80pc duty cycle)

Y 5.77 67.88 17.05 130.0

Z 5.71 67.69 16.87 130.0
10603- IEEE 802.11n (HT Mixed, 40MHz, X 5.83 67.96 17.13 046 130.0 196 %
AAA MCS4, 20pc duty cycle)

Y 5.84 68.14 17.30 130.0

z 5.78 67.93 17.11 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.62 67.40 16.84 0.46 130.0 +9.6%
ALA MCS5, 90pc duty cycle)

Y 5.63 67.56 17.00 130.0

Z 5.57 67.37 16.81 130.0
10605- IEEE 802.11n (HT Mixed, 40MHz, X 5.75 67.79 17.04 0.46 130.0 +9.6%
AAA MCS6, 90pc duty cycle)

Y 5.76 67.98 17.22 130.0

zZ 5.71 67.80 17.04 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz, X 5.50 67.17 16.59 0.46 130.0 +96%
AAA MCS7, 80pc duty cycle)

Y 5.51 67.36 16.78 130.0

z 545 67.15 16.57 130.0
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10607- IEEE 802.11ac WiFi (20MHz, MCSO0, X 4.77 66.11 16.20 0.46 130.0 19.6%
AAA 90pc duty cycle)

Y 4.78 66.31 16.38 130.0

d 472 66.10 16.17 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS1, X 4,97 66.53 16.37 0.46 130.0 +9.6 %
AAA 20pc duty cycle)

Y 4.98 66.73 16.55 130.0

zZ 4.91 66.51 16.34 130.0
10609- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.86 66.39 16.22 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.87 66.61 16.41 130.0

z 4.80 66.37 16.19 130.0
10610- IEEE 802.11ac WIFi (20MHz, MCS3, X 4.91 66.54 16.37 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.92 66.75 16.55 130.0

Z 4.85 66.52 16.34 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.83 66.37 16.24 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 4.84 £66.58 16.42 130.0

zZ 4.77 66.34 16.20 130.0
10612- IEEE 802.11ac WiFi {20MHz, MCS5, X 4.85 66.53 16.28 0.46 130.0 196 %
AAA 80pc duty cycle)

Y 4.86 66.77 16.48 130.0

Z 4.78 66.50 16.25 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.86 66.45 16.19 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 4.87 66.68 16.39 130.0

z 4.79 66.40 16.14 130.0
10614- IEEE 802.11ac WiFi (20MHz, MCS7, X 4,79 66.59 16.39 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 4.80 66.80 16.57 130.0

Z 4.72 66.55 16.34 130.0
10615- \EEE 802.11ac WiFi (20MHz, MCS8, X 4.84 66.22 16.03 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 4.85 66.46 16.24 130.0

Z 4.77 66.19 15.99 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.43 66.66 16.42 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.44 66.83 16.58 130.0

yd 5.38 66.62 16.39 130.0
10617- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.49 66.80 16.46 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 5.50 66.99 16.63 130.0

Z 545 66.83 16.47 130.0
10618- IEEE 802.11ac WiFi (40MHz, MCS82, X 5.38 66.84 16.49 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.39 67.01 16.65 130.0

Z 5.33 66.80 16.47 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.41 66.69 16.36 0.46 130.0 29.6%
AAA 20pc duty cycle)

Y 5.42 66.88 16.53 130.0

Z 5.36 66.66 16.34 130.0
10620- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.51 66.76 16.45 0.46 130.0 96 %
AAA 80pc duty cycle)

Y 5.52 66.94 16.61 130.0

Z 5.45 66.69 16.40 130.0
10621- IEEE 802.11ac WiFi (40MHz, MCS5, X 5.49 66.80 16.57 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.49 66.95 16.72 130.0

4 543 66.76 16.55 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.50 66.97 16.65 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.51 67.14 16.81 130.0

Z 5.46 66.96 16.64 130.0
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10623- IEEE 802.11ac WiFi (40MHz, MCS?7, X 5.38 66.52 16.31 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 5.39 66.70 16.48 130.0

Z 5.33 66.49 16.29 130.0
10624- IEEE 802.11ac Wifi (40MHz, MCSS8, X 5.58 66.73 16.48 0.46 130.0 £9.6%
AAA 90pc duly cycle)

Y 5.59 66.90 16.64 130.0

zZ 5.52 66.69 16.46 130.0
10625- IEEE 802.11ac WiFi (40MHz, MCS9, X 6.03 67.94 17.14 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.04 68.15 17.32 130.0

z 5.94 67.84 17.08 130.0
10626- IEEE 802.11ac WIFi (80MHz, MCS0, X 5.70 66.70 16.37 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.71 86.85 16.51 130.0

z 5.66 66.67 16.35 130.0
10627- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.98 67.34 16.65 0.46 130.0 9.6 %
AAA 90pc duly cycle)

Y 5.99 67.51 16.80 130.0

z 5.93 67.32 16.64 130.0
10628~ IEEE 802.11ac WiFi (80MHz, MCS2, X 5.76 66.88 16.35 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.78 67.04 16.51 130.0

d 5.72 66.82 16.32 130.0
10629- IEEE 802.11ac WIFi (80MHz, MCS3, X 5.85 66.94 16.38 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.86 67.11 16.54 130.0

z 5.81. 66.93 16.37 130.0
10630- IEEE 802.11ac WIiFi (80MHz, MCS4, X 6.47 68.96 17.39 0.46 130.0 196 %
AAA 90p¢ duty cygle)

Y 6.50 69.20 17.59 130.0

Z 8.37 68.78 17.30 130.0
10631- IEEE 802.11ac WiFi (80MHz, MCS5, X 6.25 68.39 17.28 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 6.25 68.53 17.42 130.0

Z 6.15 68.22 17.20 130.0
10632- IEEE 802.11ac WiFi (80MHz, MCSS, X 5.93 67.33 16.77 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 5.93 67.47 16.80 130.0

z 5.89 67.32 16.77 130.0
10633- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.83 87.02 16.45 0.46 130.0 £9.6%
AAA 90pc duty cycle)

Y 5.83 67.17 16.59 130.0

zZ 5.76 66.93 16.40 130.0
10634- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.80 67.01 16.50 046 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.81 67.15 16.64 130.0

zZ 5.75 66.94 16.47 1300
10635- IEEE 802.11ac WiFi (80MHz, MCS9, X 5.71 66.44 15.97 0.48 130.0 £9.6 %
AAA 90pc duty cycle)

Y 5.72 66.63 16.16 130.0

Z 5.64 86.35 15.92 130.0
10636- IEEE 1602.11ac WiFi {160MHz, MCSO0, X 6.12 67.11 16.48 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.13 67.25 16.62 130.0

z 6.09 67.07 16.46 130.0
10637- IEEE 1602.11ac WiFi (160MHz, MCS31, X 6.30 67.52 16.67 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.31 67.68 16.81 130.0

z 6.26 67.49 16.65 130.0
10638- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.30 67.50 16.63 0.46 130.0 +9.6%
AAA 90pc duty cygle)

Y 6.31 67.65 16.78 130.0

Z 8.26 67.46 16.61 130.0
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10639- [EEE 1602.11ac WiFi (160MHz, MCS3, X 6.28 67.45 16.65 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.28 67.59 16.79 130.0

4 6.23 67.38 16.62 130.0
10640- IEEE 1602.11ac WIFi (160MHz, MCS4, X 6.30 67.54 16.64 0.46 130.0 9.6 %
AAA 90pc duty cycle)

Y 6.31 67.70 16.79 130.0

z 6.24 67.43 16.59 130.0
1064 1- IEEE 1602.11ac WIFi (160MHz, MCS5, X 6.31 67.32 16.55 046 130.0 +9.6%
AAA 90pec duly cycle)

Y 6.32 67.48 16.70 130.0

Z 6.28 67.31 16.54 130.0
10642- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.36 67.59 16.84 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.36 67.71 16.97 130.0

Z 6.31 67.52 16.81 130.0
1064 3- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.20 67.31 16.61 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.21 67.47 16.77 130.0

Z 6.16 67.26 16.58 130.0
10644- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.42 67.97 16.97 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 65.43 68.15 17.13 130.0

zZ 6.34 67.82 16.88 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS, X 6.93 69.02 17.44 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.97 69.27 17.65 130.0

Z 6.82 68.81 17.34 130.0
10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 47.20 124.94 41.34 9.30 60.0 9.6 %
AAC QPSK, UL Subframe=2,7)

Y | 100.00 143.87 48.72 60.0

z 42.87 123.31 40.85 60.0
10647- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 47.80 126.16 41.84 9.30 60.0 296 %
AAB QPSK, UL Subframe=2,7)

Y | 100.00 144.94 4717 60.0

Z 42.80 124.20 41.27 60.0
10648- GDMAZ2000 (1% Advanced) X 0.75 83.57 11.13 0.00 150.0 +9.6%
AAA

Y 0.80 64.99 12.02 150.0

z 0.70 63.11 10.54 150.0

E Uncertainty is detarmined using the max. deviaticn from linear response applying rectangular distribution and is expressed for the square of the
field value.
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.Calibration procedure for dosimetric E-field probes

{January 13, 2017

Calibration Equipment used (M&TE crilical for calibration}

This calibration certificate documents the lraceability to national standards, which realize the physical units of measurements {Sl).
The measuremenls 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 humidity < 70%.

ot

Primary Standards 1D Cal Dale (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
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Power sensor E4412A SN: MY41498087 08-Apr-186 {in house check Jun-16) In house check: Jun-18
Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-16} In house check: Jun-18
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-16) In house check: Jun-18
Network Analyzer HP B763E SN: US37390585 18-0¢t-01 (in house check O¢t-16) In house check: Oct-17
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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z -
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A,B CD modutation dependent linearization parameters
Polarization ¢ @ rotation around probe axis _
Polarization 8 8 rotation around an axis ihat 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) |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
Technigues”, 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

¢) 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 & GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz 10 6 GHZ"

Methods Applied and Interpretation of Parameters:

NORMz,y,z: Assessed for E-field polarization § = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide}.
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(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 parameiers 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; Bxy.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 NORMX,y,z * ConvF whereby the uncertainty corresponds io 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 isofropy): in a field of low gradients realized using a flal phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offsel 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
uncertainiy required).
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EX3DV4 — SN:3589 January 13, 2017

Probe EX3DV4

SN:3589

Manufactured:  March 30, 2006
Calibrated: January 13, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cerlificate No: EX3-3589_Jan17 Page 3 of 11



EX3DV4- SN:3589

January 13, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3589

Basic Calibration Parameters

Sensor X SensorY SensorZ Unc (k=2)
Norm {(pV/(Vim)** 0.45 0.39 0.39 + 101 %
DCP (mvYy” 103.1 103.4 99.2
Modulation Calibration Parameters
uID Communtcation System Name A B c D VR Unct
dB dBVpV dB my (k=2)

0 cw X 0.0 0.0 1.0 0.00 161.2 +3.3%

Y 0.0 0.0 1.0 173.7

Z 0.0 0.0 1.0 135.7
10010- SAR Validation (Square, 100ms, 10ms) X 4.33 68.3 14.2 10.00 44.8 +1.9 %
CAA

Y 3.03 64.9 12,6 44.0

z 1.75 591 10.5 48.9
10062- \EEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 10.38 69.2 21.9 8.68 126.5 +2.7 %
CAB Mbps)

Y 10.35 68.8 21.4 136.4

Z 10.74 70.2 223 149.4
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.30 69.0 21.3 8.07 131.3 +#1.9 %
CAB BPSK)

Y 10.24 68.6 20.9 140.6

Z 9.68 67.3 20.2 1056.8
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 9.88 68.6 21.2 8.10 125.0 22%
CAB BPSK)

Y 9.95 68.5 20.9 134.8

Z 9.28 67.0 20.1 100.7
10400- |EEE 802.11ac WiFi (20MHz, 64-QAM, X 10.17 68.9 21.6 8.37 125.5 +2.2 %
AAC 99pc duty cycle)

Y 10.21 68.7 211 134.8

Zz 9.53 67.2 20.4 100.7
10401- IEEE 802.11ac WiFi (40MHz, 64-QAM, X 10.95 89.6 21.9 8.60 134.0 2.5 %
AAC 99pc duly cycle)

Y 10.86 69.1 21.4 143.2

pA 10.34 67.9 20.8 107.9
10402- IEEE 802.11ac WiFi (80MHz, 64-QAM, X 11.11 70.0 21.9 B8.53 134.7 ¥25%
AAC 99pc¢ duty cycle)

Y 10.77 668.9 211 141.7

z 10.46 68.2 20.7 107.7

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

probability of approximately 95%.

A The uncertainties of Norm X,Y,Z da nol affect the E-field uncertainty inside TSL (see Pages 5 and 6).

¥ Numerical linearization parametler: uncertainty not required.
E Uncertainty is determined using the max. deviation from linear response app|

field value.

lying reclangular dislribution and Is expressed for the square of the

Cerlificate No: EX3-3589_Jan17
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EX3DV4- SN:3589

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3589

Calibration Parameter Determined in Head Tissue Simulating Media

January 13, 2017

Relative Conductivity Depth ® Unc

f(MHZz)® | Permittivity" (sim)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
5250 35.9 4.71 4.78 4.78 4,78 0.30 1.80 +131 %
5600 35.5 5.07 4.24 4,24 4.24 0.40 1.80 +131%
5750 35.4 5.22 4.44 4.44 4.44 0.40 1.80 +13.1%

% Erequency validity above 300 MHz of + 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainly is the RSS of the ConvF uncertainly al 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 respeclively. Above 5 GHz frequency
validity ¢an be extended to 110 MHz.

F At frequencies below 3 GHz, ne validity of lissue parameters {e and a) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. M frequencies above 3 GHz, the validity of lissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the GonvF 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 lhe probe tip
diameter from the boundary.

Certificate No: EX3-3589_Jan17 Page 5 of 11




EX3DV4- SN:3580 January 13, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3589

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unc

f(MHz)® | Permittivity" {8m)" ConvEX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
5250 48.9 5.36 4.19 4.19 4.19 0.40 1.90 +13.1 %
5600 48.5 5.77 3.82 3.82 3.82 0.40 1.90 £13.1 %
5750 48.3 5.94 3.83 3.83 3.83 0.50 1.90 +13.1 %

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), eise 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.

F At frequencies below 3 GHz, Ihe validity of lissue parameters (e and o} can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validily of tissue parameters (e and a) Is restricted to + 5%. The uncertainty is the RSS of
lhe 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 compensalion is
always less than = 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4— SN:3589 January 13, 2017

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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EX3DV4- SN:3589

=600 MHz, TEM

Receiving Pattern (¢), 8 = 0°

f=1800 MHz,R22

January 13, 2017
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

250%Hz
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EX3DV4- SN:3589 January 13, 2017

Dynamic Range f(SARcaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4— SN:3589

Conversion Factor Assessment

f = 5250 MHz WGLS R58 (H_convF)-5CS

January 13, 2017

f = 5750 MHz WGLS R58 {H_convF)-5CS
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EX3DV4- SN:3589

January 13, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3589

Other Probe Parameters

Sensor Arrangement Triangular
Connecter Angle (°) 141.4
Mechanical Surface Detection Mcde 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 Paint 1mm
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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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 calibratton certificates

Client PC Test Certificate No: D750V3-1046_Feb16

CALIBRATION CERTIFICATE

Obiject D750V3 - SN:1046

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

Calibration procedure(s)

oy
29

Calibration date:

February 16, 2016

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

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

Calibration Equipment used (M&TE critical for calibration}

Approved by:

Katja Pokovic

Technlcal Manager

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

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

Power meter EPM-442A GB37480704 07-Oct-15 (No, 217-02222) Oct-16

Power sensor HP 8481A 11837292783 07-Oct-15 {No. 217-02222) Qct-16

Power sensor HP 8481A MY41092317 07-Oct-15 (No. 217-02223) Qct-16

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

Type-N mismatch combination SN; 5047.2 /1 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

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

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

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

Nelwork Analyzer HP 8753E US373905685 S4206 18-0ct-01 {in house check Cct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Websr Laboratory Technician 1l

Issued: February 17, 2016

Certificate No: D750V3-1046_Feb18
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Calibration Laboratory of N\ s, Schweizerischer Kalibrierdienst
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Schmid & Partner % Service suisse d'étalonnage
Engineering AG _ BNy Sel:VlZIO syizzelro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, /ﬁw\\‘ Swiss Calibration Service
Yol
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |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:

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

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

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

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

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

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

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

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

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

750 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters {22.0£0.2) °C 418+6% 0.90 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 2.07 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.20 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.356 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5,36 W/kg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculalions were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 55.1+6% 0.98 mho/m £ 6 %
Body TSL temperature change during test <05°C S
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.23 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

8.77 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.47 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D750V3-1046_Feb186
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 567 Q+23jQ

Return Loss -23.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.7Q-08jQ

Return Loss -34.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.037 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 posilion as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 02, 2011
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DASY5 Validation Report for Head TSL

Date: 16.02,2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial; D750V3 - SN:1046

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

Medium parameters used: £ = 750 MHz; ¢ = 0.9 S/m; & = 41.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.28, 10,28, 10.28); Calibrated: 31.12.2015;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection) |

+« Electronics: DAE4 8n601; Calibrated: 30.12.2015

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

+ 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 = 58.40 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) =3.11 W/kg

SAR(1 g) = 2.07 W/kg; SAR(10 g) = 1.35 W/kg

Maximum value of SAR (measured) = 2.75 W/kg

0dB =2.75 W/kg = 4.39 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 16.02.2016

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f = 750 MHz; 6 = 0.98 S/m; & = 55.1; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.91,; Type: QDO00P49AA; Serial: 1001

DASY52 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 = 57.48 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR( g) = 2.23 W/kg; SAR(10 g) = 1.47 W/kg

Maximum value of SAR (measured) = 2.94 Wrkg

0 dB = 2.94 W/kg = 4,68 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Sy,

. S S Schweizerischer Kalibrierdienst

Schmid & Partner i‘be\\;m{/ﬁ Service suisse d'étalonnage
Engineering AG Lo c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service

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

ciient  PC Test Centificate No: DB835V2-4d119_Apr16

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d119 PH /

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

Calibration date: April 14, 2016

This calibration cerificate documents the traceabilily to national standards, which realize the physical unils of measuremants (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part cof the cerificate.

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 ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02286/02289) Apr-17

Power sensor NRP-Z81 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 Probs EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Deci5) Dec-16

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

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

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

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

Power sensor HP 8481A SN: MY41002317 07-0Oct-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 Functiocn Signature

Calibrated by: Michae! Weber Laboratory Techniclan M %)__
Approved by: Katja Pokovic Technical Manager /g 4

Issued: April 15, 2016

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

Certificate No: D835V2-4d119_Apr16 Page 1 of 8




Calibration Laboratory of R

_ NN S Schweizerischer Kalibrierdienst
Schmid & Partner i’la\\é//m& C Service suisse d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {’4, /ﬁ\\‘\? S  swiss Calibration Service
HUTINN
Accredited by the Swiss Accredilation Service {SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

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

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

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

DASY system conlfiguration, 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 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 (22.0x0.2)°C 4176 % 0.93 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 2.34 Wikg

SAR for nominal Head TSL parameters

nermalized to 1W

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

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

condition

SAR measured

250 mW input power

1.52 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.97 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 54.4 £6 % 1.02 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 2.38 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.14 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.56 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Cerlificate No: D835V2-4d119_Apr16
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Appendix (Additional assessments outiside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 508Q-41jQ

Return Loss -27.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.9Q-6.1jQ

Return Loss -23.0dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.385 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 te the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on June 29, 2010
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DASY5 Validation Report for Head TSL

Date: 14.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d119

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

Medium parameters used: £ =835 MHz; 6 = 0.93 S/m; & =41.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe; EX3DV4 - SN7349; ConvF(9.83, 9.83, 9.83); Calibrated: 31.12.2015;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001
o« 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 = 60.95 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(1 g) = 2,34 W/kg; SAR(10 g) = 1,52 W/kg

Maximum value of SAR (measured) = 3.11 W/kg

-2.40
-4,80
-£.20
-9.60

-12.00

0dB=3.11 W/kg =4.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d119

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

Medium parameters used: f = 835 MHz; ¢ = 1.02 S/m; & = 54.4; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 31.12.2015;
+ Sensor-Sutface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA; 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 = 58.35 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR( g) =2.38 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) =3.11 W/kg

-2.40
-4.80
~7.20

-9.60

-12.00

0dB=3.11 W/kg=4.93dBW/kg
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Impedance Measurement Plot for Body TSL

14 Apr 2046 12:11:48
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Calibration Laboratory of S,

X SN S Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ& C Service suisse d'étalonnage
Engineering AG BN Servizlo svizzero di taratura
= -~
Zeughausstrasse 43, 8004 Zurich, Switzerland 4',, //r_‘\\\\\\“ S Swiss Calibration Service
rmms
Accredited by the Swiss Accredilation Sarvice {(SAS) Accreditation No.: SCS 0108

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

Client PC Test Certificate No: D1765V2-1008_May16

|CALIBRATION CERTIFICATE

Object D1765V2 - SN:1008

Calibration procedure(s) QA CAL-05.v9 Q)$\/

&
Calibration procedure for dipole validation kits above 700 MHz 0,6\‘177\\

Calibration date: May 11, 2016

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremenls (Sl).
The measuraments and the uncertainties wilh cenfidence probability are given on the following pages and are pan of the certificate.

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

Calibration Equipment used (M&TE crilical for calibralion)

Primary Standards D # 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 EX3DV4 SN: 7349 31-Dec-15 {No. EX3-7349_Dec15} Dec-16

DAEA4 SN: 601 30-Dec-15 {(No. DAE4-601_Deci5) Dec-16

Secondary Standards ID# Check Dale (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: US37202783 07-Oct-15 {No. 217-02222) In house check: Oct-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 chack: Oct-16

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

Calibrated by: Michael Weber Laboratory Technician ” m’ .
L
Approved by: Katja Pokovic Technical Manager // %

Issued: May 17, 2016

This calibration cerlificate shall not be reproduced excapt in {ull without wrilten approval of the laboratory.
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Cahbl:ahon Laboratory of i\‘\\\\_\i//_j”/’; Schweizerischer Kalibrierdienst
Schmid & Partner ila\—é———/mg& Service suisse d'étalonnage
Eng]neering AG Lo Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland v Mfﬁ\\“\? Swiss Calibration Service
Hnlow
Accredited by the Swiss Accredilalion Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

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

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

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D1765V2-1008_May16 Page 2 of 8




Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom : Modular Flat Phantomn

Distance Bipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0x£0.2)°C 39.8+6% 1.36 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 9.10 W/kg

SAR for nominal Head TSL parameters normalized to 1W 36.7 Wikg = 17.0 % (k=2}

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

SAR measured 250 mW input power 4.81 W/kg

SAR for nominal Head TSL parameters normalized to 1W 19.3 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 h3.4 1.50 mho/m

Measured Body TSL parameters (22.0+£0.2) °C 53.8+6% 1.50 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 9.30 W/kg

SAR for nominal Body TSL parameters normalized to 1W 37.3 Wikg £17.0 % (k=2)

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

SAR measured 250 mW input power 4.94 Wikg

SAR for nominal Body TSL parameters normalized to 1W 19.8 W/kg + 16.5 % (k=2)

Certificale No: D1765V2-1008_May16 Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 488 Q -6.0jQ

Return Loss -24.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 458Q-68jQ

Return Loss -21.6dB

General Antenna Parameters and Design

Electrical Delay (cne direction) 1.211 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding 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 maiching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overali dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on October 06, 2005
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DASY5 Validation Report for Head TSL

Date: 11.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.36 S/m; & = 39.8; p = 1000 kg/m>
Phantom section: Flat Section

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

DASY52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(8.54, 8.54, 8.54); Calibrated: 31.12.2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001

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 = 104.4 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR( g) = 9.1 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 13.7 W/kg

dB

-3.40

-6.80

-10.20

-13.60

-17.00

0dB =137 W/kg=11.37 dBW/kg

Cerificate No: D1765V2-1008_May16 Page 50f 8




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

Date: 11.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.5 S/m; & = 53.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvE(8.25, 8.25, 8.25); Calibrated: 31.12.2015;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSCAA; 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 = 100.9 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.3 W/kg; SAR(10 g) =4.94 W/kg

Maximum value of SAR (measured) = 14.0 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =14.0W/kg=11.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 8004 Zurich, Switzerland 2/,, /ﬁ\\\\ S  Swiss Calibration Service
R TIEAA
Accradited 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

Cllent PC Test Certlficate No: D1900V2-5d141_Apr16

CALIBRATION CERTIFICATE

/151

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

Calibration date: April 12, 2016

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 2 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibralion)

Object D1900V2 - SN:5d141 F” V/

A

Primary Standards ID # Cal Dale (Certificate No.) Scheduled Calibration

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

Power sensor NRP-Zg1 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 Altenuator 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 31-Dec-15 (No. EX3-7349 Dec15) Dec-16

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-Cct-15 (No. 217-02222) In house check: Oct-16

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

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

RF generator R&S SMT-08 SN: 100972 15-dJun-15 (in house check Jun-15} In house chack: Oct-16

Network Analyzer HP 8§753E SN: US37390585 18-Oct-01 (in house check Oct-15) ln house check: Oct-16
Name Function Signjalu

Calibrated by: Claudio Eeubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager // @‘

Issued: April 15, 2016

This calibration certificate shall nct be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,

S Schweizerischer Kalibrierdienst

. R =
Schmid & Partner m Service suisse d'étalonnage
Englneerlng AG NS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4*/,, //rq\\\\\\:‘\ Swiss Calibration Service
ML
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

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

c) 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 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 unceitainty required.

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

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

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

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

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

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

DASY Version

DASYS5 v52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5mm

Frequency

1200 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0£0.2) °C 4006 % 1.37 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 250 mW input power 9.50 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

38.5 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.97 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.0 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 529+6% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.80 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.20 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d141_Aprié
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.0Q +6.3jQ

Return Loss -23.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 488Q+75jQ

Return Loss -22.3dB

General Antenna Parameters and Design

Electrica! Delay {one direction) 1.198 ns

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

The dipole is made of standard semirigid coaxial ¢cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shert-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order to improve matching when [oaded 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

Cerlificate No: D1900V2-5d141_Apri6 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date: 12.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; ¢ = 1.37 S/m; &, = 40; p = 1000 kg;"m3
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
» 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 = 106.9 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR( g) = 9.5 W/kg; SAR(10 g) = 4.97 W/kg

Maximum value of SAR (measured) = 14.2 W/kg

-7.05
-10.57

-14.10

-17.62

0dB =142 W/kg = 11.52 dBW/kg
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Impedance Measurement Plot for Head TSL

12 Apr 2816 13:i21:16

CHI 514 1 U FS 1: 532,961 5.3418_0 331.23 pH 1 966.866 BEB MHz
¥ / .
Del / RS
“"
Ca / I
J |
k |
5
A \ o
Vg o
i6 \'\._ ) e
\ .
v
Hld S -
— _J___--"'
CHZ S41  LOG 5 dB/REF -20 d8 _4:-23.372 4B 1 990.099 090 MHx
.-'—"'_7"-'_
Ca
[~ : el -
\ /V
Avg \ /
16 'll /
Hld \\ff
START 1 700.6008 @90 MU= STOP 2 186.806 606 MHz

Certificate No: D1900V2-5d141_Apri6 Page 6 of 8




DASYS5 Validation Report for Body TSL

Date: 12.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1960 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; 6 = 1.49 S/m; & = 52.9; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o LElectronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; 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 = 104.2 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.8 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

0dB =148 W/kg=11.70 dBW/kg
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Impedance Measurement Plot for Body TSL

12 Apr 2016 13:28:38
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Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client PC Test

Accreditation No.: SCS 0108

Cetificate No: D2450V2-719_Aug15

|CALIBRATION CERTIFICATE |

D2450V2 - SN: 719

Object

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

Calibration procedure(s)

Calibration date:

August 20, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Michael Weber

Katja Pokovic

Laboratory Tachnician

Technical Manager

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

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

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

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

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

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

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

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

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

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

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

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

[}

AT

Issued: August 21, 2015

Certificate No: D2450V2-719_Aug15
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Accradited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

iven on page 1.

DASY Version DASYS v52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5 mm

Frequency

2450 MHz =+ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

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

SAR for nominal Head TSL parameters

normalized to 1W

54.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.48 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

25.7 W/kg £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

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

SAR for nominal Body TSL parameters

normalized to 1W

51.9 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.11 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24,3 Wikg + 16.5 % (k=2)

Cerificate No: D2450V2-719_Aug15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5450 +5.3jQ

Return Loss -23.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 501 Q2 +65jQ

Return Loss -23.7dB

General Antenna Parameters and Design

Elecitrical Delay (one direction) 1.149 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 10, 2002
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DASYS5 Validation Report for Head TSL

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 28.1 Wikg

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

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

0dB =182 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 19.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 26.9 W/kg

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

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

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =173 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accrediled by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
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Multilateral Agreement for the recognition of calibration certificates

Client PC Test Certificate No: D2600V2-1004_Apri16
[CALIBRATION CERTIFICATE |
Object D2600V2 - SN: 1004 P v

1516

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

Calibration date: April 19, 2016

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

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

Calibration Equipment used (M&TE critical for callbration)

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

Power mater 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 EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Deci5) Dec-16

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

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

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

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

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

Calibrated by: Michael Weber Laboratory Technician

Approved by: Katja Pokovic Technlcal Manager .
pp y

Issued: April 20, 2016

This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory.
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Accredited by the Swiss Accreditation 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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

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

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

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

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. All figures stated in the centificate 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
parallei to the body axis.

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

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

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

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

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

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

iven on page 1.

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+02)°C 39.5+8% 2.00 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 14.0 W/kg

SAR for nominal Head TSL parameters

normalized fo 1W

56.7 W/ikg + 17.0 % (k=2)

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

condition

SAR measured

250 mw input power

6.20 Wikg

SAR tfor 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 52.5 2.16 mho/m
Measured Body TSL parameters {(22.60+£0.2)°C 522+6% 2.16 mho/m =6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 W/kg

SAR for nominal Body TSL parameters

nermalized to 1W

52.3 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.86 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 497Q-5.0jQ

Return Loss -25.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 459Q-37|Q

Return Loss -24.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149ns

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
"Measuremeni Conditions" paragraph. The SAR daia 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 23, 2006
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DASY5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1004

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ =2 $/m; & = 39.5; p = 1000 kg/m>
Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN7349; COnvF(7.4'9,'7;49',ﬁ71'-.49); Calibrated: 31,12.2015:

Sensor-Surface: 1.4mm (Mechanical Surfacék‘:l_)-‘ét;qt';tiop) -

“ Electronics: DAE4 Sn601; Calibrated: 3l0. 12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; 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 = 115.2 V/m; Power Drift = 0.00 dB

Peak SAR (ex(trapolated) = 29.8 W/kg

SAR(1 g) =14 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 24.0 W/kg

dB

-5.20
-10.40
-15.60

-20.80

-26.00

0 dB =24.0 W/kg = 13.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1004

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2.16 S/m; & = 52.2; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
e Sensor-Surface: 1.4mm (Mechanical Sutrface Detéc.tion)
«  Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDO00OP5S0AA; Serial: 1002
e 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 = 105.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g} = 13.1 W/kg; SAR(10 g) = 5.86 W/kg

Maximum value of SAR (measured) = 21.7 W/kg

dB

-5.20
-10.40
-15.60

-20.80

-26.00

0dB =21.7 W/kg = 13.36 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Feughausstrasze 43, 8004 Zurich, Switrerland ’,/’,:\\ -
il ||'I-‘-"

o Schweaizerischer Kalibrierdienst

c Serrvice sisse d' elalonnage
Servizio svizzero di taratura

8 Bwiss Calibration Service

Accredited by the Swiss Accreditation Servige (SAS) Acureditation No.: SCS 0108
The Swiss Accreditalion Service iz one of the signatories o the EA
Multilateral Agreement for the recognition of calibration certificabes

Client ~ PC Teat . T R AL APELULE Centificate No: DSGHZV2-1191.Sep15

'CALIBRATION CEFITIFICATE
|

| Object DSGHZV2 - SN 1181 .o
N
Yo
Calibration peocedurs{g) QA CAL-22 w2 - X o _:_;_F'aﬁ;}
Gallbratmn pmcedure fn::r dlpnle vajldaﬁnn klts I:}etween 3 & GHz SE

Callbration date: Septerber 16, 2015« 1

This calibradion certificate documants the traceabifity b national slandards, which realize the physical units of measuremenls (5.
The rggsuremesnts and the uncerainties with corfidence probabilty are givan on the following pages and ars part of the certificate.

Al calibrations have been conductad it the clased laboratony facility: anvirenment termperature (22 = 3)°C and hurnidity < 70%.

Calibration Equipmen used (METE critical for calibration)

Pritmary Standards | 10 # Cal Date (Certificate Mo} Scheduled Calibratign
Power meter EPR-4424 GEITAZ0TY G7rOet-14 (Mo 217-02020) Ont-15
Power sensor HF 84814 LS37agErea GF-0cd-14 (Mo 21702020 oct-156
Power senzor HP 24214 MY AI0025ET QF D14 (Mo, 21708021} Ocl-15
Reference 20 dB Atmnuatar | BM; 5058 (20K) £1-Ape-15 (Mo 217-02131) Mar-16
Type-M rmismateh combinatdon S 50473 S DE3ET 01-Apr-15 (Mo 217-021 34} Mar-18
Reference Probe EXS0V4 . 8MN; 3503 E0-Dac=14 (Mo, EXI-3503_Decld} Dec-15
: DAE4 St an 17-Aug-13 (Ma. DAE4=501_ At 5) Aug-1d
_Becondary Standards 10 4 Check Date {in house)] Scheduled Check
i AF generator AAS SWT-06 100972 18-Jun-1E (in house check Jun-15) In house check: Jun-18
Melwork Analyrer HF 8753E US37200885 84208 15-0¢k-01 (in house check Doir14) In house check: Oct-15
Name Funetion Sigriature
Calibraed by: Claudio Laubler-- ..o

Laboratory Technictan- . - .. {

Approved by kKatjer Edkbﬂd LY

lzsued: Saplember 18, 2015

This calibration certificate shatl not be repreduced except in full without written approval af the laboratory.
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Calibration Laboratory of
Schmid & Parlner

Engineering AG
Leughaussirasse 43, 5004 Zurich, Swikerland

Schwaizerischer Kalibrierdienst
Service suisze d'@lalonnage
Servizio svizzera di aralura
Swiss Calibration Service

Accredited by the Swiss Accredilation Service (SAS) Accreditalion No.: SCS 0108
The Swiss Accreditalion Service is one of the signatories ta the EA
Multilateral Agreement for the recognitian 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 62208-2, "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 GHz2)", March 2010

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

Additional Documentation:
d} DASY4/5 Systerm Handbook

Methods Applied and Interpretation of Parameters:

»  Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. Alf figures stated in the certificate are valid at the frequency indicated.

» Antenna Paramelters 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 lmpedance and Aeturn 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 Retum Loss ensures low
reflected power. No uncerlainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

* SAA 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.

» S5AR for nominat TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

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

DASY Yersion

DASYS Whe.8.8
Extrapclation Advanced Extrapolation
Phantom Modular Flat Phantom vs.0
Distance Dipole Center - TSL 10 mrm with Spacer

Zoom Scan Resolution

dx. dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (7 direction)

Frequency

5290 MHz = 1 MHz
5603 MHz =1 MHz
5753 MHz =1 MHz

Head TSL parameters at 5250 MHz

The following parameatars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.71 mho'm
Measured Head TSL parameters 220+ 0.2°C 349 xE6% 454 mho/m 6 %
Head TSL temperature change during test <050 -— —
SAR resuit with Head TSL at 5250 MHz
SAH averaged over 1 em” (1 g} of Head TSL Condition
S5AHR measured 100 mW input power 8.31 W'kg

SAH for nominal Head TSL parameters

normalized to 1%

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

SAR averaged over 10 em® {10 g} of Head TSL

cardition

SAR measured

100 mvY input power

2.38 Wik

SAR far norrinal Head TSL parameters

normalized ta 1W

23.6 Wikg = 19.5 % (k=2)

Cerificate Mo: DSGHZVE-1181_Bep15
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Head TSL parameters at 5600 MHz

The following parameaters and caloulations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.0F mho/m
Measured Head TSL parameters (22.0+02}°C H4+6% 483 mho/m+56 %
Head TSL temperature change during test = 0.5°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged aver 1 em?* {1 g} of Head TSL Ceonditian
SARA measzured 100 mW input power B.52 Wikg

SAR for nominal Head TSL parameters

nomalized to 1

84.5 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.43 Wikg

SAR for nominal Head T5L paramslers

normalized to 1W

341 Wikg + 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calsulations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 £.22 mho/m
Measured Head TSL parameters {22.0+02)°C ME+E%R 504 mho'm £ & %%
Head TSL temperaturs change during est = 0.5°5 —- —
SAR result with Head TSL at 5750 MHz
S5AR averaged over 1 om? (1 g) of Head TSL Conditian
SAR measgured 100 mW input power 5.07 Wikg

SAHR for nominal Head TSL paramelars

normalized to 19

80.0 Wikg = 19.9 % (k=2)

S5AR averaged over 10 em? {10 g} of Head TSL

candition

SAR measured

100 m input power

2.31 Wik

SAR for nominal Head TSL parameters

normalized to 1

22.9 Wikg = 19.5 % (k=2)

Cerificate Mo: DAGH2VE-1181_Sep1o
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Body TSL parameters at 5250 MHz

The foliowing parameters and calculations ware applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 2200 489 £.36 mhoim
Measured Body TSL parameters E20x02"C 473 x6% 3.53mhofm =6 %
Bady TSL temperature change during test <0.5°C “re- ——
SAR result with Body TSL at 5250 MHz
SAH averaged over 1 em” (1 g) of Body TSL Condition
SAH measzurad 100 mW input power TOT Wik

SAR for nominal Bady TSL parameters

normalized to TW

77.2 Wikg = 19.9 % (k=2]

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

condition

SAR measured

100 mwW inpiut power

217 Wik

SAR for nominal Body TSL parametars

normalized ta 1%

21.5 Wkg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The fallowing parametars and calculations were applied.

Temperature Permittivity Canductivity
Nominal Body TSL paramelers 220°C 48 5 577 mham
Measured Body TSL parameters (22003} *C 46.7 £ 8 % 5.9% mho'm =6 %
Body TSL temperature change during test < 0.5 — -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em” {1 g) of Body TSL Conditian
S5AR measured 100 mW input power B.24 ¥Wiikg

SAR for nominal Body TSL parameters

normalized 1o 1W

81.9 Wikg + 19.9 % (k=2)

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

conditicn

SAR measurad

100 MW inpuat power

2,30 Wikg

SAR for neminal Body TSL parameters

nomualized to 1w

228 Wikg = 19.5 % {k=2}

Ceanfficate No: DEGH2V2-1191. Sep1s
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applisd,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48,3 5.94 mha'/m
Measured Body TSL parameters {22.0x0.2)°C A6 56 % 6.20 mbaim £ § Fa
I_Elody T5L temperature change during test =0.5°C - ——
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em® {1 ) of Bady TSL Condition
SAR measured 104 W inp power 776 Wikg

SAR for nominal Body TSL parameters

narmakized to 1w

T7.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW inpul power

2.16 Wikg

SAR for nominal Body TSL paramelers

normalized to 1w

21.4 Wikg £ 12.5 % (k=2)
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Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed poir B4 {-520

Return Loss -24.0dB
Antenna Parameters with Head TSL at 5600 MHz

Impeadance, transhomed to fead point SHOD-32 0

Return Loss -22.0dB

Antenna Parameters with Head TSL at 3750 MHz

Impedance, transformed to feed point

53.2 0 +3.7 0

Return Loss

-208dB8

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 450 -390

Retum Loss -248dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed fo feed point 200 -25i0

Hetum Loas -21.54dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed poirt BE 0 +48(0

Return Loss -26.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 n=

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

The dipola is made of standard semirigid coaxial cable. The cemer conductor of the feeding ling iz dirsctly connecled to the
secand arm af the dipole. The amenna is therelore shott-circuited for DC-signads. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesitian as explained in the
"Measurement Conditions" paragraph. The SAR data are not aiffeécled by this change. The overall dipole length is still

accarding to the Standard,

Mo excessive force must be applied ta the dipale arms, because they might bend or the sofderad connections near the

feedpaoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Marufactured on

August 23, 2003

Ceitificate Mo, DEGHZVEZ-1191_Sepls
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DASYS Validation Report for Head TSL

Date: 15.09.2015
Test Laboratory: SPEAG, Zudch, Swiizerland

DUT: Dipole 3G:Hz; Type: DIGHzV2; Serial: DSGH:V2 - SN: 1191

Comumunication Systen: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHzx, Frequency: 5750 MHz
Medium parameters used: = 5250 MHz; 5 =4.54 5/m; & = 34.9: p = 1000 kgfm"]’ .

Medium parameters used: ¥ = 5600 MHz; 6 =4.88 S/m; 5. = 34.4; p = 1000 kgfm"]’ .

Medium parumeters used: { = 5750 MHz; o = 5.04 S/m; & = 34.2; p = 1000 kg/m®

Phantom section: Fial Section

Measyrement Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASY32 Configurarion:

« Probe: EX3DV4 - 5N3503; ConvF(5.43, 53.45, 5.45); Calibrated: 30.12.2014, ConvF{4.92, 4.92,
4.92), Calibrated: 30.12.2014, ConvF(4.91, 4.91, 491}; Calibrated: 30.12.2014;

« Sensor-Surtace: b.4mm {Mechanical Surface Detection}

« Electromics: DABEA Sp601; Calibrated: 17.08.2015

»  Phantom: Flat Phantom 5.0 (front); Type: QDUOOP30AA; Serial: 1001
« DASY3252.88(1222); SEMCAD X 14.6,10{7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measuremeni grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.94 Vim; Power Drift = 0.02 dB

Peak SAR (exirapolated) = 30.7 Wikg

SAR(T g} = 8.31 Wke; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (mecasured) = 19.5 Wika

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1 4mm

Reference Value = 63.94 V/m; Power Drifl = 0.03 dB

Peak SAR {extrapolated} = 33.8 W/ke

SAR{1 g) = 8.52 W/ky; SAR(10 g) = 2.43 W/kg

Maximum valve of SAR {measured) = 20.7 Wike

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8Bx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=]_4mm

Relerence Value = 61.52 ¥/m, Power Doft = 0.06 dB

Pcak SAR {(extrapolated) = 33.4 Wikg

SAR(] g} = 8.07 Wike: SAR(10 g) = 2.31 Wikg

Maximum value of SAR {(measured) = 19.9 Wikg
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0dB =199 W/kg =1290dBW/kyg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Diate: 16.09.2015
Test Labomatory: SFEAQG, Zurich, Switzerfand

DUT: Irpole 5GHz; Type: D3GHzV2; Serial: DSGHzV2 - SN: 1191

Communication System: UTD 0 - CW; Frequency: 5230 MHz, Frequency: 3600 MHz, Frequency: 5750 Mz
Medium parameters used: £ = 5250 MHz; 0 = 5.53 §5/m; & = 47.3; p = 1000 kg/m
Medium parameters used: £ = 3600 MHz; 0 =5.99 8/m; & = 46.7; p = 1000 kg/m’
Medium parameters usedl: = 5750 MHz; ¢ = 6.2 8/m; g, = 46.5; p = 1000 kgfm3
Phantom section: Flat Section

Measuremnent Standard: DASYS (IEEE/EC/ANSLC63.19-2011)

DASYS52 Configuration:

I (=3

*

]

k]

+ Probe: EX3DV4 - SN3503; ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35);
Calibrated: 30012 2014, ConvFi(4.35, 4.35, 4.33); Calibrated: 30.12.2014;

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

» Electronics: DAERA Sn61; Calibrated: 17.08.2015

» Phantom: Flat Phantom 3.0 (back); Type: QDOODP30A A Serial; 1002
» DASY52 52.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=1(mm, [=5250 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement prid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58 40 V/m: Power Dnfi = 0.09 B

Paak SAR {extrapolated) = 30.8 Wikg

SAR(L g) =777 Wikg; SAR(10 g) = 2.17 W/kg

Maximurm value of SAR {(measured) = 19.0 Wiky

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

Reference Value = 5920 V/m; Power Drift = -0.02 dB

Peak SAR (extrapoclated) = 36.1 Wikg

SAR(1 g) = 8.24 W/ikg; SAR(10 g) = 2.3 W/ke

Maximum value of SAR (measured) = 21.0 W/ke

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mnm, dy=4mm, dz=1_4mm

Reference Value = 56.52 ¥/m: Power Dril = 0.01 dB

Peak SAR (extrapolated) =355 Wikg

SAR(L g) = 7.76 W/kg; SAR(10 g) = 2.16 Wikg

Maxaamum value of SAR (measured) = 19.9 Wike

Cerificate Mo: DaGHzV2-1191_Sep1% Page 11 cf 13



0dB =19.9 Wike = 12.99 dBW/kg
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Impedance Measurement Plot for Body TSL
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Gahhratlnn Lﬂbﬂfﬂtﬂ"f of Q:\"N“l I '""'"‘/:,‘ 5 Schwelzeriacher Kallbrlard lenat
Schmid & Parlner i‘% Service sulsge d'Salonnage
Engineering AG 5 e C Servizio svizzero dl Laratura
Teughaussirasae 43, BO04 Zurlch, Swilzerland %"ﬁ‘? S  swiss Callbration Service
afn ot

Accredited by the Swiss Accreditation Sarnvice (SAS)
The Swises Acereditation Service |6 one of the signatortas to the EA
Muliiiaieral Agreement for tha recognitlen of calibratian certiffcates

Client PC Test

AceredHation Mo.: SCS 0108

Certificate No: D2600V2-1071 _DCH 5

[CALIBRATION CERTIFICATE |

Oijecl D2600%2 - SN 1071

Calibration prosedures)

QA CAL-05.v9
(alibration procedurs for dipole validation kils above 700 MHz

Callbration date:

Oclober 21, 2015 u..\

This calibration ceniflcate docurnenis the traceabilily lo national standards, which realize the physical unils of measuremaits (Si),
The measurements and ihe unzertalntles with cenfidence probabilily are given on the following pages and are part of the certificals.

All calfbrations have been conducled in the closed laboratary faciify: envivonment lempeeature (22 + 3)°C and humidily < 70%.

Calibralion Equipment ugad {ME&TE critical for calibration)

Primary Standards 1D # GCal Date (Cerlfoate Mo} Scheduled Callbrafon

Power meter EFM-4424 GBIT4E0704 Or-Oct-15 (Mo, 217-02220) Ct-16

Pewer sansor HP B4814 LIS37292783 07-Oot-15 (Mo, 217-02822) Cnct-16

Powar sansor HP B4814 MY 31092317 07-0ct-15 {Mo. 217-02223) w16

Reterence 20 dB Altanuaior She 5088 [(20%) 01-Apr-15 (Mo, 217-02131) har-16

Type-N miamalch combination SM: 50472 F 05327 01 -Apr-15 (Mo, Bi7-02134) Mar-16

Ratarance Proba EX30V4 M. 7349 30-Dec-14 (Mo, EXA-T348_Dacl4) Des-15

DAE4 SN 601 17-Aug-15 (Mo, DAE4-E0_AUgIS) Aug-16

Secondary Slandards 10 # Chack Dala (in housa) Secheduled Checkl

RF generator RES SMT-06 172 15-Jun-15 {In house check Jun-15} tn housa check: Jun-18

Malwork Analyzer HP B7S3E US3EF300585 54206 18-0ct-01 {in house chack Dl 5) In hewge check: Ool-16
hawms Funclicn Signalure

Callbrated by, Leaif Klysner Laboratory Tachnlglan w /gE

Approvad by: Kalla Pokovic Technbcal Manager

S

Isauad: Oclobar 22, 2015

This calibralion cartificala shall not be raproduced axcapt In full withgut weilten appoaval of the laboratory,

Ceriticate Mo: D260W2-1071_Ocll15
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Calibration Laboratory of S,

A Schwelzerlscher Kalibrierdienst

. S,
Schml_d & Ear‘tner m Service sulsse d'dtalonnage
Englneenng Al e Sexvizlo avizzero di taratura
- - -
foughausstrassee 43, 8004 Zurich, Switrsrland /ﬁ Swiss Callbratlan Service
LTI InY
Accieditad by the Swiss Accreditation Servics (SAS) Accreditation Na.: SCS 0108

The Swiss AccredHation Service is ona of the slgnatorles b the EA
Muitilateral Agreamant far the rezognifion of calibration eerlilicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

|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 Technigues”, June 2013

[EC 82208-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

IEC 62208-2, "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 GH2)", March 2010

KDB 865664, "5SAR Measurement Requirements for 100 MHz to 6 GH2”

Additional Documentation:

e)

DASY4/5 Systemn Handbook

Methods Applied and [nterpretation of Parameters:

Measurement Conditions: Further details are available from tha Validation Reporl at the end
of the certificate. All figures stated in the cerlificate are valid at the freguency indicated.
Antenna Parameters with TSL: The dipele is mounted with the spacer to position its feed
peint exacily below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Paint impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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 uncentainty required.

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

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

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

SAR for nominal TSL parameters: The meesured TSL parameters are used to calculate the
nominal SAR result,

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

Certificate No: DRZ600W2-1071_0OcH 5 Page Z ot B8




Measurement Conditions

DASY system canliguration, as far a3 not given on page 1.

DASY Version DASYS VEI BB

Extrapolation Advanced Extrapolalion

Phantom Medular Flat Phantam

Distance Dipole Center - TSL 10 mm with Spacar

Zoom Sean Resolution dx, dy, dz =5 mm

Frequency 2600 MHz + 1 MHz
Head TSL parameters

The following parameters and caloulstions wera applied.
Temperature Permittivity Conductivity

Neminal Head TSL parameters 22.0 °C 38.0 1.98 mhofm

Measured Head TSL parameters (220 +02)°C FAL6% 2.02 mhofm + 8 %

Head TSL temperature change during test ={0.56°C - -
SAR result with Head TSL

SAR averaged over 1 cm® [1 gl of Head TSL Condition

5AR measured 250 mW inpul power 14.3 Wikg

SAR for naminal Head TSL parameters

normalized to 1W

55.9 Wrkg 2 17.0 % (k=2)

SAR averaged over 10 cm® {10 gl of Head TSL

candition

SAR measured

260 mvW input power

6.33 Wig

SAR for nominal Head TSL parameters

notmalized to W

25.0 Wikg = 18.5 % (k=2}

Body TSL parameters
The following parameters and caloulations were apphsd,
Temperatura Permittivity Conductlvity
Mominal Body TSL parameters 22.0°C 525 2.16 mha/m
Measured Bady TSL parameters (22.0+02)°C 504x6% 218 mho/m £ 6 %
Body TSL temperature change during test = 0.5°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Bady TSL Condition
SAR measured 250 mW input power 13.8 Wik

SAR for nominal Body TSL pammsters

nonmalized to 1W

54.9 Wikg = 17.0 % (k=2)

SAR averaged over i0 cm® {10 g) of Body TSL

condition

SAR measured

250 mW Input pawer

6.14 Wikg

SAH lor nominal Body TSL parameters

normalized to 1W

24.5 Wiky = 16,5 % (k=2)

~ Carificate Mo: D2EHV2-1071_0cU15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.4 (3 - 5.4 j(2

Roturh Loss -25.2dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 457 0-486|0

Return Loss -23.7 dB

General Antenna Parameters and Design

Electrical Dalay {one directicn) 1.153 ns

Aller long term use wilh 100W radiated power, only a slight warming of the dipole near the feedpaint can be measurad.

The dipole is made of slandard semirigid coaxial cabla. The center conductor of the feeding line is direclly connected ta the
second arm of the dipole. The antenna is therelore 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 |paded according to Ihe position as explained in the
"Measurement Conditions" paragraph, The SAR data are not affected by this change. The overall dipole langth is séll
according to the Standard.

Mo excessive force must ba appliad to the dipole arms, because they might band or the soldered connections near the
feedpoinl may be damaged.

Additional EUT Data

Manufaciured by SFPEAG
Manufaciured on July 17, 2013

Cortificate Mo: D2600N2-1071_Cct 15 Page 4 of 8



DASY5 Valldation Report for Head TSL

Date: 21.10.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial; D2600V2 - SN: 1071

Communication System: UID 0 - CW;, Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; a = 2.02 S/m; ¢ = 37.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
v Probe; BX3DVA - SN7349; ConvF(7.4, 7.4, 1.4}, Calibrated: 30.12.2014;
+ Sensor-Surface: 1.4mm {Mechanical Surface Detection)
+ Electronics: DAE4 8n601; Calibrated, 17,08 2015
« Phantom: Flat Phantomn 3.0 (front}; Type: QDO0OPS0AA; Serial: 1001
» DASYS52 52 8 B(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 115.2 Vim; Power Drift = (.03 dB

Peak SAR (exirapolated) = 30.8 W/kg

SAR(1 g) =14.3 W/kg; SAR(10 g) = 6.33 Wikg

Maximum value of SAR (measured) = 24.2 W/kp

-5.00
-10.00
-15400

-20.00

-25.00

0 dB =242 W/kg = 13.84 dBW/kg

Certiticate No: D2600%W2-1071_Ocl15 Page & of 8



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

Date: 21.10,2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V?2 - SN: 1071

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.18 Sfm; & = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.52, 7.52, 7.52); Calibrated: 30.12.2014;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Eleclronics: DAE4 3n601; Calibrated: IT.dS.ZDlS
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
DASYS2 52.8.3(12&}; SEMCAD X 14.6.10(7331)

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

Reference Yalue = 108.6 V/m; Power Diift = -0.02 dB

Peak SAR {extrapolaled) =28.8 W/kg

SAR( g) = 13.8 Wikg; SAR(10 g) = 6.14 Wikg

Maximum value of SAR (measured) = 23,3 Wrkg

-4.80

-14.40

-18.20

-24.,00

(0 dB =23.3 Wikg = 13.67 dBW/kg

Certilicale No: D2600%2-1071_Ocl15 Page 7 ol B




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

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

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

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

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

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

Calibration Equipment used (M&TE critical for cafibration)

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

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

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

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

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

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

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

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

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

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

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

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

3

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

Issued: February 25, 2016

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

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: DbGHzV2-1120_Feb16 Page 2 of 13




Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

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

Head TSL parameters at 5250 MHz

The following paramsters and calculations wers applied.

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

SAR for nominal Head TSL parameters

normalized to 1W

78.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 W/kg

SAR far nominal Head TSL parameters

normalized to TW

22.6 Wikg = 19.5 % {k=2)

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

The following parameters and calculations were applied.

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

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

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

SAR for nominal Head TSL parameters

normalized to 1W

79.1 Wikg = 19.9 % (k=2)

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

cendition

SAR measured

100 mW input power

2.28 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.6 Wikg + 19.5 % (k=2)

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

The following parameters and calculations were applied,

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

SAR measured

100 mW input power

7.61 W/kg

SAR for nominal Body TSL parameters

normatized to 1W

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

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

condition

SAR measured

100 mW input power

2,14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

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

SAR for nominal Body TSL parameters

normalized to 1W

80.8 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

The following parameters and calculations were applied.

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

SAR for nominal Body TSL parameters

normalized to 1W

76.5 Wikg + 19.9 % (k=2)

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

condition

SAR measurad

100 mW input power

2.15 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.3 Wikg = 19.5 % (k=2)

Cettificate No: D5GHzV2-1120_Feb16

Page 6 of 13




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5280-1.3jQ

Return Loss -30.5dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.80Q-1.0jQ

Return Loss -23.8dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.5Q+4.2iQ

Return Loss - 26,6 dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 51.70-08jQ

Return Loss -34.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 588Q+22jQ

Return Loss -21.5dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.9Q+6.1jQ

Retuin Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

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

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

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

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

DASYS52 Configuration:

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

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

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

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

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

Peak SAR (extrapolated) = 29.0 W/kg

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

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

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

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

Peak SAR (extrapolated) = 32.5 W/kg

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

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

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

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

Peak SAR (extrapolated) = 32.5 W/kg

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

Maximum value of SAR (measured) = 19.3 W/kg
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0dB = 18.4 W/kg = 12.65 dBW/kg
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Impedance Measurement Plot for Head
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DASY5 Validation Report for Body TSL

Date: 17.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Phantom section: Flat Section

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

DASYS52 Configuration;

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

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

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

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

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

Peak SAR (extrapolated) = 28.5 W/kg

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

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

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

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

Peak SAR (extrapolated) = 33.6 W/kg

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

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

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

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

Peak SAR (extrapolated) = 33.1 W/kg

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

Maximum value of SAR (measured) = 19.6 W/kg
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0dB =183 W/kg =12.62 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of N \\\_//"’/, Schweizerischer Kalibrierdienst

) 5 % S
Schmid & Partner iﬁ//m& G Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN = S Swiss 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
Multilateral Agreement for the recognition of calibration certificates

Client PC Test Cerilficate No: D750V3-1161_Jul16
|CALIBRATION CERTIFICATE |
Object D750V3 - SN:1161 ( P]\\
Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz 8/ 3 / “LQ
Calibration date: July 13, 2016

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

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

Calibration Equipment used (M&TE crilical for calibration)

Primary Standards D # : 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: 1032456 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 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 ID # 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 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-16

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

Calibrated by: Claudlo Leubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager %f

lssued: July 13, 2016

This calibration cerificate shall not be reproduced except in full withoul written approval of the laboratory.
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Calibration Laboratory of \\\\L\__',/Z,

) 0 S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG 9SS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, !ﬁ\“\3 S Swiss Calibration Service
(LU NI
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handhook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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%.
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Measurement Conditions

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

750 MHz =+ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0x£02)°C 40926 % 0.91 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 2.09 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55,5 0.96 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 551 +£6% 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C ---- ----
SAR result with Body TSL
SAR averaged over 1 ¢cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.16 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.43 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.41 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D750V3-1161_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5560 -09(Q

Return Loss -25.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5020-4.0jQ

Return Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033ns

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 direcily connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the 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
feedpeint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 19, 2015
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DASY5 Validation Report for Head TSL

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN;:1161

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

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; &, =40.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

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 = 58.07 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.13 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

dB

-2.14
-4.28
-6.43

-8.57

-10.71

0 dB = 2.80 W/kg = 4.47 dBW/kg
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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 750 MHz; Type: D750V3; Serial: D750V3 - SN:1161

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

Medium parameters used: f =750 MHz; o =0.99 S/m; ¢, = 55.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;,
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e 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=Smm, dz=5mm

Reference Value = 56.33 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.22 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.87 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB = 2.87 W/kg = 4.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 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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Calibration Laboratory of Xy,

j RN Schweizerischer Kallbrierdienst
Schmid & Partner i\g\i——{/mﬂ{i Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
: : NN
Zeughausstrasse 43, 8004 Zurich, Switzerland s, /’//:\T\\\\* Swiss Calibration Service
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%.
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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

Certificate No: D1900V2-5d080_Jul16 Page 4 of 8




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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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
SChmld_ & Partner iE‘ \--——\“_'/—/E”EE‘: c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4'/,, /ﬁ\“\\} S Swiss Calibration Service
LTI

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%.
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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
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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
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Impedance Measurement Plot for Body TSL
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S Swiss Calibration Service
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Accrediled by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client PCTest - . Certificate No: DBGHzV2-1237_Aug16
|CALIBRATION CERTIFICATE |
Object D5GHzV2 - SN:1237
v PN
Calibration procedure(s) QA CAL-22.v2 :
‘Callibration procedure for dipole validation kits between 3-6 GHz g/ 8 /'1
Calibration date: .August 02, 2016

This calibration cerificate documents ihe traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and ihe uncertainties with confidence probabilily are given on lhe 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 D # Cal Date (Cerfificate No.) Scheduled Calibration

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

Power sensor NRP-291 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 EX3DV4 SN: 3503 30-Jun-16 (No. EX3-3503_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (Mo. DAE4-601_Dec15} Dec-16

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

Powor 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 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-16

Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-15) In house check: Oct-16
Name Funclion

Calibrated by: " Claudio Leubler Laboratory Technlcian

Approved by: Katja Pokovic Technical Manager % g

Issued: August 4, 2016

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

1
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Zeughausstrasse 43, 8004 Zurich, Switzerland % //F\\\ S S  swiss Calibration Service
TR
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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« 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
multtiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

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

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 344+6% 4.52 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.00 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

79.2 W/kg  19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.30 Wikg

SAR for nominal Head TSL parameters

normalized to TW

29.7 Wikg + 19.5 % (k=2)

Certificate No: D5GHzV2-1237_Aug16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 339+6% 4.86 mho/m £ 6 %
Head TSL temperature change during test <05°C “ann ----
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.43 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.3 W/ kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.42 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 354 5.22 mho/m
Measured Head TSL parameters {22.0£0.2)°C 33.7+6% 5.02 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.25 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.5 Wlkg +19.9% (k=2)

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

condition

SAR measured

100 mW input power

2.35Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23,2 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+0.2)°C 471 6% 5.42 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.54 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

74.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.12 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2)°C 4656 % 5.88 mho/m =6 %
Body TSL temperature change during test <05°C -—--
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.76 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

77.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 W/kg + 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (220+02)°C 46.2+6 % 6.11 mho/m £ 6 %
Body TSL temperature change during test <0.5°C “ene ----
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

75.4 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.11 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg + 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 486Q-25jQ

Return Loss -30.7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 50.9Q+15jQ

Return Loss -35.3dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.80+58jQ

Return Loss -23.5dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 47.0Q-3.9jQ

Return Loss -25.9dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 515Q+39jQ

Return Loss -27.7dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.80+03jQ

Return Loss -28.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.193 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 stifl

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

May 04, 2015
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DASY5 Validation Report for Head TSL
Date: 02.08.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1237

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.52 S/m, & = 34.4; p = 1000 kglm

Medium parameters used: T =5600 MHz; ¢ = 4.86 S/m; &, = 33.9; p = 1000 kg/m

Medium parameters used: f = 5750 MHz; ¢ = 5.02 S/m; &, = 33.7; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvFE(5.42, 5.42, 5.42); Calibrated: 30.06.2016; ConvF(4.89, 4.89,
4.89); Calibrated: 30.06.2016, ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016,

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

¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 74.10 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) =8 W/kg; SAR(10 g) =2.3 W/kg

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

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

Reference Value = 73.55 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 8.43 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

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

Reference Value = 72.23 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.25 W/kg; SAR(10 g) = 2.35 W/kg

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

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 18.3 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date; 02.08.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1237

Communication System: UID 0 - CW, Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency. 5750 MHz
Medium parameters used: f = 5250 MHz; o = 5.42 S/m; & = 47.1; p = 1000 kglm3

Medium parameters used: f = 5600 MHz; ¢ = 5.88 S/m; & = 46.5; p = 1000 kg/m’

Medium parameters used: f = 5750 MIz; 6 =6.11 S/m; & = 46.2; p = 1000 kg,lm3

Phantom section: Flat Section

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

DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 30.06.2016, ConvF(4.35, 4.35,
4.35); Calibrated: 30.06.2016, ConvF(4.3, 4.3, 4.3); Calibrated: 30.06.2016;

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

e Electronics: DAE4 Sn601; Calibrated: 30.12.2015

o Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
e« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7372)

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

Reference Value = 67.19 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 28.4 W/kg

SAR(1 g) =7.54 W/kg; SAR(10 g) =2.12 W/kg

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

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

Reference Value = 66.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) =7.76 Wikg; SAR(10 g) = 2.17 W/kg

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

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

Reference Value = 65.31 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.11 W/kg

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

-5.00

-10.00

-15.00

-208.00

-25.00

0dB =173 W/kg=12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate No: D2450V2-882_Feb16

Object

Calibration procedure(s})

Calibration date:

CALIBRATION CERTIFICATE

D2450V2 - SN: 882

QA CAL-05.v9 .

Catlbration procedure for dlpole vahdatlon klts above 700 MHz

February 18, 2016 =

Calibration Equipment used (M&TE critical for calibration)

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

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

Approved by:

Katja Pokovie

- Laboratory Technictan

. ' Technica! Manager

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

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

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

Power sensor HP 8481A MY41092317 07-Ocl-15 (No. 217-02223) Oct-16

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

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

Reference Probs EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349 Dec15) Dec-16

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

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

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

Network Analyzer HP 8753E US373%0585 S$4206 18-Qct-01 (in house check Oct-15) tn house check: Oct-16
Name Function SlgnaLU(e |

Calibrated by: Claudio Leubler .-

L@

Issued: February 19, 2016

This calibration certificate shall not be reproduced except in full without wrilten approval of the laboratory.
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Calibration Laboratory of Sy,
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SN Schwelzerischer Kalibrierdienst

Schmid & Partner iﬁ&é Service suisse d'étalonnage
Engineering AG NG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4'/,, /f\:\\x‘ Swiss Calibration Service
RUTIT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

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

¢} 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 Condijtions: 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 uncettainty required.

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

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

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

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

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

DASY Version

DASY5 V52.8.8
Extrapolation Advanced Exirapolation
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 foilowing 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 387+6% 1.84 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 12.8 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.92 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0:0.2)°C 529+6% 2.00 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.5 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

49.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.81 Wkg

SAR for nominal Body TSL parameters

normalized to 1W

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

Antenna Parameters with Head TSL

Impedance, transformed to feed peint 5250 4+1.0jQ

Return Loss -31.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.7 Q + 3.5jQ

Return Loss -28.6 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.157 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 lsngth 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 Octeber 06, 2011
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DASYS5 Validation Report for Head TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 882

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

Medium parameters used: f = 2450 MHz; ¢ = 1.84 S/m; &, = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76); Calibrated: 31.12.2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 30.12.2015

Phantom: Fiat Phantom 5.0 (front); Type: QDO00P50AA; 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 = 109.8 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 25.7 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) =5.92 W/kg

Maximum value of SAR (measured) = 20.1 W/kg

~13.60

- BERE

-22.67

0 dB =20.1 W/kg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 882

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

Medium parameters used: £ = 2450 MHz; ¢ =2 S/m; g, = 52.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
+ 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:
Measwrement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.8 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) =12.5 W/kg; SAR(10 g) = 5.81 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

0 dB = 20.0 W/kg = 13.01 dBW/kg

Certificate No: D2450V2-882 Feb16 Page 7 of 8




Impedance Measurement Plot for Body TSL
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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):

w6, cveverexpl jor(ues) ] L
y_ dfdp'd
el e - <% " ey

where Yis the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, r? = p?+ p'> —2pp’cos ¢', @is the angular frequency, and Jj=v-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2450-2600 | 2450-2600 | 5200-5800 | 5200-5800
Tissue Head Body Head Body Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 47 31 44.92 29.44 26.7
HEC See page ! !
NaCl 23 |Seepage2| 145 094 04 02 0.18 039 See page 4 0.1 See page 5
Sucrose 57 449
Polysorbate (Tween) 80 20
Water 40.45 53.06 52.6 68.8 54.9 70.17 732 80
Reviewed by:
FCC ID: A3BLSMN935KOR SAR EVALUATION REPORT W
Quality Manager
Test Dates: DUT Type:
06/01/16 - 06/30/16 APPENDIX D:
- ; Page 10f 5
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

H.0 Water, 35 - 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chloride, 0 — 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-62-0), <0.3%

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing
5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
01-07%

Relevant for safety; Refer to the respective Safety Data Sheet".

Figure D-1
Composition of 750 MHz Head and Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids

utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

Item Name Body Tissue Simulating Liquid (MSL750V2)
Product No. SL AAM 075 AA (Batch: 150518-2)
Manufacturer SPEAG

Measurement Method

[TSL dielectric parameters measured using calibrated DAK probe.

Setup Validati

[ Validation results were within £ 2 5% towards the target values of Methanol.

Target Par

=
[Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%
TSL Temperature 22°C

Test Date 20-Apr-16

Operator WM

Additional Information

TSL Density 1.212 glem®
TSL Heat-capacity 3.006 kJ/(kg"K)

d Target Diff.to Target [%]
1[MHz]| o' e" |sigma| eps sigmal A-eps A-sigma " 122 I ]
600 | 572 [2476| 083 561 o095| zo0 132 = 5o
625 | 57.0 | 2443| 085 | 560 o095| 17 10 £ 25
650 | 567 [24.11) 087 | 559 o095 | 14  -as : ng\
675 | 564 | 2382| 089 | 558 096 1.1 -6.6 o 251
700 | 6.1 | 2353]| 092 557 o096 | o7 45 g S50
725 | 559 |2332]| 004 | 556 09| o5 2.2 ";;'
750 | 557 |23.12)| 096 | 555 096 | 0.2 0.1 ' - 7
775 | 654 2293 099 ] 554 097 -0 24 B0 850 T ':?equ:;fwiiu 9009501000
800 | 551 | 2273 101| 553 o097 | -04 46
825 | 549 |2259| 108|552 oo8| 07 80
838 | 548 |2252| 1.05| 552 o098 | -08 87
850 | 546 |2245| 106] 552 093 | -09 74 10.0
875 | 544 |2232| 100] 551 102 12 66 # 15 /\/
900 | 541 |2219)| 111|550 105| 15 58 g 50 =
925 | 539 |2200| 114|550 106| -1 69 g i';'
950 | 537 |2198( 1.16| 549 108| 22 a0 2 on
a75 | 535 |2181f 119 | 549 109| 25 93 % 5o
1000 | 532 [ 2183 121]| 548 110| 25 108 & 751 /
10.0 !

600 650 700 750 800 B850 900 950 1000
Frequency MHz

Figure D-2
750MHz Body Tissue Equivalent Matter

FCC ID: ASLSMN935KOR

SAR EVALUATION REPORT Plamsuncd

Reviewed by:

Quality Manager

Test Dates: DUT Type:
06/01/16 - 06/30/16 APPENDIX D:
- ; Page 2 of 5
03/27/17 - 04/10/17 Portable Handset
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Measurement Certificate / Material Test

Item Name Head Tissue Simulating Liquid (HSL750V2)
Product No. SL AAH 075 AB (Batch: 160322-2)
Manufacturer SPEAG

Measurement Method
[TSL dielectric parameters measured using calibrated DAK probe. |

Setup Validation
[Validation results were within  2.5% towards the target values of Methanol. ]

Target Parameters
[Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards. |

Test Condition

Ambient Environment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 23-Mar-16
Operator WM
Additional Information
TSL Density 1.284 glcm®
TSL Heat-capacity 2.701 kJ/(kg*K)
Measured Target |Diff to Target [%]
f[MHz]| e | e" |sigma| eps sigmal A-eps A-sigma -
600 | 449 [2260( 075 [ 427 o088 51 14.4 >
625 | 445 |2237( 078 | 426 o088 | 45 -12.0 £
650 | 44.2 | 22.13| 080 | 425 o089 | 40 -9.6 E
675 | 438 | 21.90| 082 | 423 o089 | 34 74 o
700 | 434 | 2167| 084 | 422 o089 | 28 5.1 g
725 431 | 2152| 0.87 | 421 089 24 -2.6 100 1 = = I
750 | 428 | 21.37) 089 | 419 089 | 20 D& 600 650 700 750 800 B850 900 950 1000
775 | 424 | 21.21[ 091 ] 418 o090 | 15 2.1 Freiosncy MHE
800 | 421 (2104|094 [ 417 090 | 09 4.4
825 | 418 [2092| 096 | 416 091 05 59
838 | 416 2086 097 [ 415 091 02 6.6
850 | 415 |2079| 098 | 415 092 | 00 7.3 100 1 T = : ]
875 | 41.2 [ 2068 1.01| 415 o094 | -07 67 e a0 /\/
900 | 409 |2056| 1.03 | 415 o097 | -15 6.1 g 50
925 | 406 | 2048 1.05| 415 098 | -20 73 g (2};
950 | 403 | 2039| 108 | 414 099 | -26 83 § o5 | .
975 | 40.1 | 2029| 1.10| 414 100| -32 95 2 50
1000 | 398 | 2020] 1.12| 413 101 | 37 10.7 8 751 /
-10.0 1 —— - == = i
600 650 700 750 BOO BS0 900 950 1000
Frequency MHz
Figure D-3

750MHz Head Tissue Equivalent Matter

Reviewed by:
SAR EVALUATION REPORT @ Quality M
uality Manager

FCC ID: ASLSMN935KOR
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06/01/16 - 06/30/16; Page 3 of 5
t
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3 Composition / Information on ingredients
The ltem is composed of the following ingredients:

Water 50-73%

Non-ionic detergents 25-50% polyoxyelhylenesorbitan monolaurate

NaCl 0-2%

Preservative 0.05 - 0.1% Preventol-D7

Safety relevant ingredients: ‘

CAS-No. 55965-84-9 <01% agqueous preparation, containing 5-chloro-2-methyl-3(2H)-
isothiazolone and 2-methyyl-3(2H)-isothiazolone

CAS-No, 9005-64-5 <50 % polyoxyethylenesorbitan monolaurate

According to international guidelines, the product is not a dangerous mixture and therefore not required to be
marked by symbols.

Figure D-4
Composition of 2.4-2.6 GHz Head Tissue Equivalent Matter

Note: 2.4-2.6 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 (HBBL1900-3800V3)
Product No. SL AAH 196 AB (Batch: 160:330-1)
Manutacturer SPEAG |

Measurement Mothod

TSL dielectric énrameltra measured using cabbraled DAK probe
Setup Validation

Validation results were within + 2 5% lowards the target values of Methanal
Targot Parameters

1ar3ul parameters as defined in the IEEE 1528 and |EC 62208 compliance standards.

Test Condition

Ambient Environment temperatur (22 = 3) C and humidity < 70%
TSL Temperature  22°C

Test Date 30-Mar-16

[Operator LU

Additional Information

T5L Density 1.054 gicm

TSL Heat-capacity 3 389 kJ/(kg*K)
Measurad Ti Diff to T

3

3 L]

i

0.7
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Figure D-5
2.4-2.6 GHz Head Tissue Equivalent Matter

Reviewed by:
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2 Composition / Information on ingredients

The Item is composed of the following ingredients:

50 - 65%

10 - 30%

8-25%

0-1.5%

Figure D-6

Composition of 5 GHz Head Tissue Equivalent Matter

Water
Mineral oil
Emulsifiers
Sodium salt

Measurement Certificate / Material Test

Iltem Mame
Product No.

Manufacturer SPEAG

Head Tissue Simulating Liquid (HBBL3500-5800V5)
SL AAH 502 AG (Baich: 160331-

2)

Measurement Method

FSL dielectric parameters measured using calibrated DAK probe. |

Setup Validation

Validation results were within + 2 5% lowards the larget values of Methanal. ]

Target Parameters

[Target parameters as defined in the IEEE 1528 and IEC 62209 compliance standards. ]

Test Condition

Ambient
TSL Temperature 22°C
Test Date 4-Apr-16
Operator WM

Environment temperatur (22 = 3)°C and humidity < 70%

Additional Information

TSL Density 0.985 giem™
TSL Heat-capacity 3.383 kJ/(kg"K

Measured Tar Difl.to Target [
f[MHz]| o o |sigmal eps sigma] A-eps  A-sigma
3400 | 30.0 [15.12] 286 [ 380 281 | 25 18 #
2500 | 38.8 [15.09) 294 [ 378 291 | 23 08 i
3600 | 38.7 | 1508[ 302 378 302 | 23 02 E
3700 | 386 | 15.08| 310 | 37.7 342 | 24 0.6 a
3800 | 38.4 [ 1507) 319 | 76 azz | 22 08 i
3000 | 383 | 1509|327 | a7s 332 | =22 18 =
4000 38.2 (1510 336 | a4 343 23 1.9
4100 381 1513| 345 | 37.2 3.53 23 22
4200 380 [1518) 355 | a7 363 23 22
4300 378 1522|364 | 370 373 21 25
4400 377 |1520) 374 | 389 22 25
4500 | 37.6 | 15.34| 284 | 388 22 25
4600 | 374 | 15.41| 3904 | 287 20 25
4700 373 | 1547 | 405 | 366 20 22
4800 371 | 1553 415 | 364 18 22
4850 371 | 1557 420 | 364 20 22
4000 | 37.0 | 1560 | 425 | 383 1.8 22
4950 | 369 | 15.62| 430 | 363 17 22
5000 368 | 1566 435 16 22
5050 368 | 1568 440 18 22
5100 | 36.7 | 1573 448 1.7 20
5150 36.6 | 1575] 4.51 15 -20
5200 | 365 | 15.78| 457 14 18
13 18
15 -1.8
14 18
12 1.9
1.4 -1.9
13 19
12 A7
b 47
1.2 15
11 A8
1.0 1.3
1.1 13
08 A8
6 19

10.0

oo~
=

o
n

0g

s th

=

3400 2900 4400 4900 5400 5800
Frequency MHz

4400 4800 5400 5900
Fraquency MHz

Figure D-7
5GHz Head Tissue Equivalent Matter

Note: 5GHz 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.
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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- 1g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION

SYSTEM F[hR/IE(z:; DATE PRSC:\IBE P'IBY%?EE PROBE CAL. POINT © &) SENSITIVITY PROBE PROBE MOD. DUTY PAR

# LINEARITY | ISOTROPY | TYPE FACTOR

K 750 2/16/2016 3022 ES3DV2 750 Head 0.905 42.793 PASS PASS PASS N/A N/A N/A

| 835 11/3/2015 3333 ES3DV3 835 Head 0.930 41.384 PASS PASS PASS GMSK PASS N/A

E 1750 4/25/2016 7406 EX3DV4 1750 Head 1.390 40.075 PASS PASS PASS N/A N/A N/A

| 1900 11/4/2015 3333 ES3DV3 1900 Head 1.440 39.391 PASS PASS PASS GMSK PASS N/A

K 2450 2/12/2016 3022 ES3DV2 2450 Head 1.813 38.236 PASS PASS PASS IOFDM/TDD PASS PASS

K 2600 2/15/2016 3022 ES3DV2 2600 Head 1.934 37.344 PASS PASS PASS TDD PASS N/A

J 5250 4/25/2106 7357 EX3DV4 5250 Head 4.508 34.565 PASS PASS PASS OFDM N/A PASS

J 5600 4/25/2016 7357 EX3DV4 5600 Head 4.852 34.028 PASS PASS PASS OFDM N/A PASS

J 5750 4/25/2016 7357 EX3DV4 5750 Head 5.021 33.850 PASS PASS PASS OFDM N/A PASS

| 750 3/7/2017 3213 ES3DV3 750 Body 0.955 56.554 PASS PASS PASS N/A N/A N/A

E 835 4/27/2016 7406 EX3DV4 835 Body 0.992 52.834 PASS PASS PASS GMSK PASS N/A

E 1750 4/25/2016 7406 EX3DV4 1750 Body 1.490 53.432 PASS PASS PASS N/A N/A N/A

G 1900 9/29/2016 3287 ES3DV3 1900 Body 1.547 51.110 PASS PASS PASS GMSK PASS N/A

G 2450 12/4/2015 3334 ES3DV3 2450 Body 1.997 51.699 PASS PASS PASS IOFDM/TDD PASS PASS

E 2450 4/27/2016 7406 ES3DV3 2450 Body 2.016 51.629 PASS PASS PASS IOFDM/TDD PASS PASS

G 2600 12/4/2015 3334 ES3DV3 2600 Body 2.198 51.174 PASS PASS PASS TDD PASS N/A

D 5250 2/2/2017 3589 EX3DV4 5250 Body 5.422 47.823 PASS PASS PASS OFDM N/A PASS

D 5600 2/2/2017 3589 EX3DV4 5600 Body 5.882 47.193 PASS PASS PASS OFDM N/A PASS

D 5750 2/2/2017 3589 EX3DV4 5750 Body 6.117 46.985 PASS PASS PASS OFDM N/A PASS

Table E-lI
SAR System Validation Summary- 10g
SAR COND. PERM. CW VALIDATION MOD. VALIDATION

SYSTEM F[IGES] DATE PRS?\IBE PFY%?EE PROBE CAL. POINT ©) ) SENSITIVITY PROBE PROBE MOD. DUTY PAR

# LINEARITY | ISOTROPY | TYPE FACTOR

D 5250 3/1/2016 3914 EX3DV4 5250 | Body 5.438 47.912 PASS PASS PASS OFDM N/A PASS

D 5600 3/1/2016 3914 EX3DV4 5600 | Body 5.895 47.321 PASS PASS PASS OFDM N/A PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.

Reviewed by:
SAR EVALUATION REPORT w
Quality Manager
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