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CALIBRATION CERTIFICATE
Oibject EX30V4 - SM: 7441

Calibration Procadure(s) FF-211-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: Movamber 02, 2017

Thig calibration Certificate documents the traceability to national standards, which realize the physical units of |
measurements(Sl). Tha measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerificate.

All calibrations have besn conducted In the closed laboratory facility: environment temperaiure(22:5C and
humidity<70%:.

Calibration Equipment used (MATE critical for calibrafion)
| Primary S_tandards 1D # Cal Date{Calibrated by, Cartificate No.) Scheduled Calibration
Power Meter  NRPZ | 101918 27-Jun-17 [CTTL, Mo J1TX05857) Jun-18
Power sensor  MRP-Z81 | 101547 27-Jun-17 (CTTL, Mo.J17H0585T) Jun-18
Power sensor - NRP-Z91 | 101548 27=-Jun=17 {CTTL, Mo.J17X05857) Jun-18
Reference10dBAttenuator | 18NS0W-10d8 13-Mar-16{CTTL No.J16X01547) Mar-18
Reference20dBAttenuator | 1BME0W-20dB  13-Mar-18(CTTL, No.J15X01548) Mzr-18
Reference Probe EX30DV4 | SN 3817 23-Jan-17T(SPEAG No.EX3-3617_JaniT) Jan-18
DAE4 SN 544 13-Dec-16(SPEAG, No DAE4-549 Decid) Dec-17
Secondary Standards D# Cal Date{Calibrated by, Cartificate Ma.) Scheduled Callbration
SignalGeneratorMGITO0A | G201052605  27-Jun-17 (CTTL, No.J17X05858) Jun-18
| Metwaork Analyzer ES071C | MY45110673  13-Jan-17 (CTTL, No.J17X00285) Jan -15
Marms Funetian Signature
Calibrated by: ¥u Zongying SAR Test Engineer %
Reviewad by ;
Lin Hag SAR Test Engineer _ ‘dﬁi%
Appraved by: Qi Dianyuan BAR Project Leader 5;%

5

Issued: November 03, 2017
| This calibration sartificate shall not be reproduced except in full without written approval of the laboratory [
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Achls Mo, 51 Xuevuan Rosd, Habdion Districe, Betjmg, 1000191, China
Tel: +#a-10-62304633-221 8 Fax: +86-10-62304633-220%

E-mail: etil@chinanl.com Hup:dwww chinobil gn
Glossary:
TSL fissue simulating liguid
MNORMx. vz sensitivity in free space
ConvF sensitivity in TSL/ NORM:x, v,z
DCP diode compression paint
CF crest factor (1/duty_cycle) of the RF signal
ABCD medulation dependent linearization parameters

Polarization © @ rotation around probe axis

Polarization B 8 ratation around an axis that is in the plane normal to prabe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle  information used in DASY system to align probe senser X to the robot cooardinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorpion Rate (SAR) in the Human Head from ‘Wireless Communications Devices:
Measurement Technigques®, Junes 2013

b} IEC 52208-1, "Measurement procedure for the assessment of Spacific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the sar (frequency range of 300 MHz to 6 GHz)",
July 2016

£} IEC 62209-2. "Procedure lo determine the Specific Absorplion 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 BES6E4, “SAR Measurement Requirements for 100 MHz to § GHz

Methods Applied and Interpretation of Parameters:

s NORMy .z Azssessed for E-fisld polarization 8=0 (f=900MHz in TEM-cell: = 1800MHz: waveguide)

NORMx,y.z are only intermediate values, |.e., the uncerainties of NORMy,y.z does not effect the

£~ Afield uncertainty ingide TSL (see below ConvF).

= NORMTIx Yz = NORMz y.2* frequency_response (see Frequency Response Chard). This
linearization is implemented in DASY4 software versions |ater than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvE

= DCPx .z DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does net depend on frequency nor media,

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

o Axpz Bryz Cxyz VRX ¥ 2AB,C are numerical linearization parameters assessed based an 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 fiat phantom using E-field (or Temperature
Transfar Standard for f2B00MHz) and inside waveguide using analytical field distrlbutions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncenainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary,
The sensitivity in TSL comesponds to NORMy,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+50MHz tos100MHz.

= Spherical isofropy (30 deviation from isofropy): n a field of low gradients realized using 2 flat
phantom exposed by a patch antenna.

= Sensor Offsel: The sensor offset comesponds (o the offset of vitual measurement center from the
probe tip (on probe axis). Mo tolerance required.

= Connector Angle: The angle is assessed using the information gained by detarmining the NORMx
{ne wncertainty required).
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Probe EX3DV4

SN: 7441

Calibrated: November 02, 2017
Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system|)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7441

Basic Calibration Parameters

| | Sensor X | sensor Y Sensor £ Unc (k=2) _|
Norm({uVAVim)*)" | 0.40 0.45 0.38 +10.0% |
DCP(mV)’ | 101.2 [ 1014 104.1 ) |

Modulation Calibration Parameters

uiD Communication | A B G D wr Unc*®
System Name dB dB vV dB my (k=2
0 cw ' x |00 [o00 1.0 0.00 [160.0 [+23%
¥ 0.0 0.0 1.0 169.1
s Z 0.0 0.0 1.0 1556.3

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 Page 5 and Page &).
¥ Mumerical linearization parameter: uncertainty not requinad,

® Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field valua.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7441

Calibration Parameter Determined in Head Tissue Simulating Media

: : .

| oz pai:';t?:;,, c“"":;f:::“ ConvF X | ConvE ¥ | ConvF Z | Alpha D{;p:; ;Z;';

| 750 418 |  o8e 998 | 908 | 998 | 040 | 075 | £12.1%

| 900 415 0.97 974 | 974 | 974 | 0147 | 129 | +121% |
1750 | 401 1.37 822 | 822 | 822 | 025 | 103 | +121%
1900 40.0 1.40 7980 | 780 | 790 | 021 | 113 [+121% |
2450 | 382 1.80 7.34 7.34 734 | 059 | 071 [+121%
2600 | 39.0 1.96 7.01 7.01 7.1 0.53 0.78 | +121%

| 300 | ar7 3.12 671 | &n 671 | 057 | 082 | =13.3%

5200 36.0 4.6 504 | 5.4 594 | 040 | 1.30 [+133%

5300 35.9 476 565 | 565 565 | 040 | 1.25 |+133%
5600 365 5.07 512 512 512 | 040 | 135 | +£133%

5800 353 | 527 5.15 515 | 515 | 040 | 140 | +133%

" Frequanacy validity above 300 MHz of £100MHz only applies far DASY w44 and higher [Page 2}, else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency bend. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assassments at 30, 54, 128
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

Fat frequancy betow 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £10% i liquid compensation
formula is applisd to measured SAR values. At frequencies sbove 3 GHz, the validity of tissuz parametars (e and o) is
rastricted to £5%. The uncartzinty is the RSS of the ConvF uncertainty for Indicated target fissue paramaters.

© Alpha'Depth are determined during calibration. SPEAG warrants that the remaining devistion dug to the boundary
effect after compensation is always less than + 1% for frequencies below 2 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe fip diameter from the bou noary.

Cerlificate Mo: Z17-97203 Page s of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7441

Calibration Parameter Determined in Body Tissue Simulating Media

B s | Q|
f [MHz]® Pu::':":}':;yF c"“:“;;:;':’ Gonee k| ConvF Y | ConvF Z Mphaﬂ: m ;’E
750 | 865 0.96 5.95 9.95 995 | 040 | 085 |+121% |
500 56.0 1.05 980 | 980 | 980 | 027 | 107 | +121%
1750 534 | 149 804 | 804 804 | 025 | 101 |+121%
1900 533 1.52 779 779 | 779 | 021 | 1.10 | +121%
2450 52.7 195 | 740 | 740 | 740 | 051 | 082 | £121%
2800 52.5 2.16 7.10 7.10 710 | 051 | 084 |+121%
3700 51.0 355 627 | 627 827 | 045 | 129 |+13.3% |
5200 48.0 5.30 5.22 522 | 522 | 050 | 145 |+13.3%
5300 488 5.42 4.73 4.73 I 473 0.50 142 | £13.3% |
5600 485 577 433 | 433 | 433 | 050 | 155 | +133%
5800 48.2 6.00 435 | 435 | 435 | 051 | 1.77 | +13.3% |

® Frequency validity above 300 MHz of £100MHz only 2pplies for DASY vd.4 and higher (Page 2), elss it is restricted to
+60MHz. The uncertainty is the RSS of 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 CanF assessments at 30, 64, 128,
150 and 220 MHz respectivaly. Above 5 GHz frequency validity can be extended ta + 110 MHz

F Ak frequency below 3 GHz, the validity of tissue parameters (£ and @) can be retaxed o £10% if liquid compensation
formula is applied to measured SAR values. Al fraguencies abave 3 GHz, the validity of tissue parameters (¢ and o) is
restricted o 5%, The uncerainty is the RSS of the ConvF uncertainty for indicated target fizzue paramaters,
S:f-.l|::nha.fl:>|a|::-tl'| are determined during calibration. SPEAG warrants that the remaining deviation due ta the bou nedary
affect after compensation is always less than 2 1% for frequencies below 3 GHz and below + 2% for the fraguencias
between 3-6 GHz at any distance larger than half the probe tip diamater fram the boundary,
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)

Cenificate Me: 217-97203 Page #of 1




In Collabonation with

=/77.s p e ag
S~  CALIBRATION LABORATORY

Mdid; Mo 5 E Xocyian Rood, Haidisn District, Beijing 100991, China
Tel: +B6-1-623044633-2218 bl | 0=62304633-220%
E-mail: ctikaichinan] com Lo chinniil cn

Dynamic Range f(SAR}caq)

10

10

Input Signal[uV]

10° o' 10 i
SAR[mWiem’]
| F®—{not compensated —#— compensated J

ErrarfdB]

A N SR 6 31
o 10’ [ 10"
— SAR[mVWem']
| [-m—{not compensated . cmnpang_atg_ﬂ_|
Uncertainty of Linearity Assessment +0.9% (k=2)
Page 4 of 11
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of $pherical Isotropy Assessment: £3.2% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7441
_Other Probe Parameters .

Sensor Arrangement Triangular I

IE‘m nactor Angle (*) 9?.2_
Mechanical Surface Detection Mode enabled

| Optical Surface Detection Mode disable
Probe Overall Length _33Tmrn
_F’robe Body Diameter mmm_
."I‘ip Length _ 8mm
Tip Diameter 2.5mm

| Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point imm -
Probe Tip to Sensor Z Calibration Point imm
Recommendad Measurement Distance from Surface 1.4mm

Certificate Mo: £17-97203 Page 11 of |
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Engineering AG -—E.Sﬁlm X Servizio avizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘-:"f.n'f::\?\-z“} S swiss Calibration Service
ol e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client BACL Certificate No: D5GH2V2-1246_Novi16

|CALIBRATION CERTIFICATE

Object DaGHzV2 - SN:1246

Calibration procedura(s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Callbration date; MNovember 07, 2018

This calibratian certificate documents the traceability 1o national standards, which realize the physical units of measuements (S1).
The measurements and the uncertainties with conlidence probability are given on the following pages and are pan of the cerificale,

All calibrations have been conducted in the closed laboratory Facility: environment temporature (22 £ 3)"C and humidily < 70%.

Calibration Equipment usad (MATE criical lor calbration)

| Primary Standards | [[n ] Cal Date (Cenificala No.) Schedulad Calibralion

| Pawer meter MRP S 104778 06-Mpr-16 (No. 217-02288/022689) Apr-17

| Power sensor NRP-Z31 SH: 105244 06-Mpe-16 (Mo, 217-02288) Apr-17

| Power sensar NRP-291 S 103245 05-Apr- 16 (No. 217-022849) Apr-1T

Relerance 20 dB Atenuator SM: 5058 (20&) 05-Apr-16 (Mo, 217-02292) Apr17
Type-N mismateh combination SN: 5047.2 1 06327 05-Apr-16 (Mo, 217-02295) Apr1T
Referance Probe EX3DW4 SM: 3503 30-Jun-186 (No. EX3-3503_JuniG) Jun-17

| DAE4 | BN: 601 30-Dec-15 (Mo, DAE4-G0N_Dects) Dec-16
Secondary Stendards | DM Check Dale {in housa) Schedulad Chack
Pawer meter EPM-4424 ', SMN: GBAT4B0T04 07-0ct-15 (in house check Oct-16) In house check: Ocl-18
Power sansor HP 84814 SN: USET292783 0F-0ct-15 (in house check Oct-16) In house chack: Oct-18
Power sansor HP B4814 SM: MY41082317 0F-0ct-15 (in house check Oct-16) In house chack: Oct-18
RF ganeralor RAS SMT-06 SM: 100972 15-Jun-15 (in house check Oct-16) In house chack: Oct-18
Metwork Analyzer HP BYS3E SN: US373905385 18-0¢1-01 (in howse check Oct-16) In howse check: Oct-17

Mamea Function Slgrml

Calibrated by Claudio Leubler Laboratory Techniclan k—/

Approved by: Katja Pokovic Tachnical Manager

lssuad: Movember 8, 2016
Thiz calibration cenificate shall not be reproduced excep! in full without written approval of the laboratony.

Certificate Mo: D5GHzV2-1246_Nov16 Page 1 of 13




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzorland

5 Sehwelzarischer Kalibrierdienst
Service suisse d'étalonnage

C Servizlo svizzero di taratura

] Swisa Calibration Service

Accredited by the Swiss Accreditalion Serdce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muiltilateral Agreement dor the recegnition of ealibration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
/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 Technigues”, June 2013

b) 1EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body {freguency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
d) DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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.

o Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

»  SAR nermalized: 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
probabhility of approximately 85%.

Cerificate Mo: DSGHzV2-1246_0c116 Page 2 0f 13




Measurement Conditions

DASY syslem configuration, as far as not given on page 1.
DASY Version DASYS V5288
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 diraclion)

Frequency

5250 MHz = 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The fgllowing parametars and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 358 4.71 mho/m

Measured Head TSL parameters {(22.0£0.2) °C 3M4926% 4.57 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 Candilion

SAR measurad 100 mW input power 8.00 Wikg

SAR for nominal Head TSL parameters normalized to TW 79.5 Wikg + 19,9 % (k=2)

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

SAR measurad 100 mW input power 2.31 Wikg

SAR for nominal Head TSL paramaters normalized to 1W 22.9 Wikg £ 19.5 % (k=2)

Certificate No: DSGHzV2-1246_0ct16
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Head TSL parameters at 5600 MHz

The following parameters and calculations wara applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0=0.2)°C 345=6% 486 mho/m + 6 %
Head TSL temperature change during test =0.5°C —- aas
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW inpul power 5.28 Wikg

SAR for nominal Head TSL parameters

normalized lo 1W

82.1 W/ kg £ 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.37 Wikg

SAR for nominal Head TSL paramsters normalized lo 1W 23.5 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C asa 5.27 mho/m

Measured Head TSL parameters (220=02)°C H16% 512 mho'm £6 %

Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 8.02 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.5 Wikg = 19.9 % (k=2)

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

condition

S5AR measured

100 mW input power

2.28 Wikg

5AR for nominal Head TSL parameters

normalized lo 1W

22.6 Wikg x 19.5 % (k=2)

Cenificale No: DSGHzV2-1246_0ct16
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Body TSL parameters at 5250 MHz

The following parameaters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Bady TSL parameters 22.0°C 48.9 5,36 mho/m
Measured Body TSL parameters (220+02)°C 469+ 6% 5.51 mho/m = 6 %
Body TSL temperature change during test =05*C = e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measurad 100 mW inpul power 7.82 Wikg
SAR for nominal Body TSL paramatars nomalized to 1W 776 Wkyg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 100 mW input powar 2.19 Wikg

SAR for nominal Body TSL parametars

normalized to 1W

21.7 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 220°C 48,5 5,77 mho/fm
Measured Body T5L parameters (22.0+0.2)°C 468.3£6% 5.98 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - —

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW inpul power 7.84 Wikg
SAR for nominal Body TSL parameters nomalized to 1W T7.8 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condilion
SAR measured 100 mW input power 2,19 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

21.7 Wikg + 19.5 % (k=2)

Cartificate No: DSGHzV2-1246_Cct16
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6,00 mhofm
Measured Body TSL parameters {220 +0.2) °C 45.9+6 % 6.26 mhoim + 6 %
Body TSL temperature change during test =05°C snen nenn

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm” {1 g) of Body TSL Candition
SAR measurad 100 mW input power 760 Wikg
SAR for nominal Body TSL paramatars nomalized to 1W 75.4 Wikg +£19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measurad 100 mW input power 211 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg =19.5 % (k=2)
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Appendix {(Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedancea, transformed 1o feed point 50.00 - 5.4 )02
Retum Loss -25.4 dB

Antenna Parameters with Head TSL at 5600 MHz

Impadance, transformed to feed point 5180+27Q
Retum Loss -29.8dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5610 +2.1jQ
Return Loss -24.4 dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, lransformed to feed point 4850 -24j0
Retlum Loss -30.94dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 53.00+3.2jQ
Retumn Loss -27.4dB

Antenna Parameters with Body TSL at 5300 MHz

Impadance, transformad to feed point 564 Q+25]0
Return Loss -238dB

General Antenna Parameters and Design

| Etectrical Delay {one direction) | 1.195 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 amm of the dipole. The anlenna 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 lo the position as explained in the
*Measuremant Conditions® paragraph. Tha SAR data are not alfected by this change. The overall dipole length is still
aceording to the Slandard.

Mo 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 January 22, 2016
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DASYS5 Validation Report for Head TSL
Date: 07.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzVZ; Serial: DSGHzV?2 - SN:1246

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5250 MHz; o = 4.57 §/m; & = 34,9; p = 1000 kg/m’

Medium parameters used: f = 5600 MHz; ¢ = 4.86 S/m; &, = 34.5; p = 1000 kg/m’

Medium parameters used: f= 5800 MHz; 5 = 5.12 8/m; £, = 34.1; p = 1000 kg)‘m"

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(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;

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

+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015

+ Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001
+ 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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.23 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 g) = 8 Wikg; SAR(10 g) = 2.31 Wikg

Maximum value of SAR (measured) = 18.2 Wikg

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 = 71.06 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 68.45 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.2 Wikg

SAR(1 g) = 8.02 Wikg; SAR(10 g) = 2.28 Wikg

Maximum value of SAR (measured) = 18.6 Wikg

Cerificate No: DSGHZV2-1246_MNov1g Fage 8 of 13




-10.00

-15.00

-20.00

-25.00

0dB = 18.2 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: 07.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D3GHzV2; Serial: DSGHzV2 - SN:1246

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5250 MHz; 6 = 5.51 §/m; &, = 46.9; p = 1000 Icg.|"m3

Medium parameters used: = 5600 MHz; o = 5.98 8/m; g, = 46.3; p = 1000 Ix:g-‘m3

Medium purameters used: f = 5800 MHz: o = 6.26 S/m; & = 45.9; p = 1000 kg/m®

Phantom section: Flal Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY 52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF{4.33, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.27, 4.27, 4.27); Calibrated: 31.12.20135;

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015

+ Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 67.77 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(1 g) = 7.82 W/kg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 17.6 Wkg

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 = 66.44 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.84 W/keg; SAR(10 g) = 2,19 W/kg

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

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

Reference Value = 64.42 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.7 Wikg

SAR(1 g} = 7.6 Wike; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 18.2 W/kg
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Impedance Measurement Plot for Body TSL
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