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Client Baluntek Certificate No: Z19-60240
CALIBRATION CERTIFICATE

Objesct EX30V4 - SN:T510

Calibration Procedure(s) FF-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: August 02, 2018

This calibration Certificate documents 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.

i.ﬁ.ll calibrations have been conducted in the closed laboralory facilty: envircnment temperature(22:3)C and
| hurmidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Cartificate Mo ) Scheduled Calibration
Power Matar NRP2 101919 18-Jun-19 (CTTL, Mo.J18X05125) Jun-20
Power sensor NRP-Z91 | 101547 18-Jun-19 {CTTL, Mo.J18X05125) Jun-20
Power sensor  NRP-Z91 | 101548 18-Jun-19 (CTTL, No.J18X05125) Jun-20
Reference!0dBAttenuator | 18NSOW-10dB  09-Feb-18(CTTL, No. J18X01133) Feb-20
Reference20dBAttenuator | 18NS0W-20dE  09-Feb-18(CTTL, No.J18X01132) Feb-20
Reference Probe EX3DV4 | SN 7307 24-May-19{SPEAGNo.EX3-7307_May18)  May-20
DAE4 SN 1331 06-Feb-19(SPEAG, No.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date{Calibrated by, Certificate Neo.) Scheduled Calibration
SignalGeneratorMG3T004A | 6201052605 18-Jun-19 (CTTL, Mo.J19X05127) Jun-20
Network Analyzer ES071C | MY46110673  24-Jan-10 (CTTL. No.J19X00547)  Jan-20
Mame Function 54 nal!un:
Callbrabed by: Yu Zongying SAR Test Engineer %
Reviewsd by: Lin Hao SAR Test Engineer Tﬁf\a?%
Approved by: Qi Dianyuan SAR Project Leader —2_

Issued: August 04, 2018
This calibration certificate shall not be reproduced exceplt In full without written approval of the laboratory.
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Glossary:
TSL tissue simulating hquid
NORM:x v,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx v,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent Bnearization parameters

Polarization @ @ rolation around probe axis

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

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) 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) [EC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢} 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 GHz)", March
2010

d) KDB BB5664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

s NORMy, yz: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; f=1800MHz: waveguide).
MORM:x.y,z are only intermediate valuas, i.e, the uncertainties of NORMx,y.z does not effect the

E* -field uncertainty inside TSL (see below ConvF),

o NORM{x, ¥z = NORM:x, 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.

s DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{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.

s Axwz Buyz CxyzVRxyzAB.C 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 Paramelers: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f=800MHz) and inside waveguide using analytical field distributions based on
power measurements for f =B00MMHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in T5L comesponds 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+50MHz tox100MHz.

« Spherical isofropy (30 dewiation from isofropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

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

Certificate Mo: Z19-60240 Page 2 of 11
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Probe EX3DV4

SN: 7510

Calibrated: August 02, 2019
Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Certificate No: Z19-60240 Page 30f 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7510

Basic Calibration Parameters

| SensorX | SensorY SensorZ | Unc (k=2)
 Norm(pVi(Vim)’)* o83 0.54 0.42 +10.0%
D'GP{m‘J]F | 87.0 ar.z2 89,2

Modulation Calibration Parameters

uiD Communication A B [+ D VR Unc®
System Name |48 [dBWV |d8 mv__ | (k=2) |
0 cW X 0.0 0.0 1.0 0.00 180.4 +2.3%
Y 0.0 0.0 1.0 171.3
L z |00 |00 |10 151.1

The reported uncerainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

* The uncertainties of Norm X, ¥, Z do not affect the E*-fleld uncertainty inside TSL (see Page 5 and Page B).
¥ Mumerical linearization parameter: uncertainty not required.

. Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is exprassed for the square of the field value.

Certificate Mo: Z19-60240 Page 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7510

Calibration Parameter Determined in Head Tissue Simulating Media

f MHz® N:m,'m"':mf" ConvF X | ConvF Y | ConvF Z | Alpha® Tﬂ'::r :’;‘;}"
750 419 0.89 1035 | 1035 | 1035 | 013 | 133 | +12.1%
835 415 0.90 1002 | 1002 | 1002 | 021 | 1.11 | £12.1%
1750 401 1.37 867 867 867 | 022 | 107 | +121%
1900 40.0 1.40 8.38 8.38 838 | 027 | 088 | +12.1%

2300 395 167 8.07 8.07 807 | 050 | 0.71 | +12.1% |
2450 382 1.80 7.81 781 781 | 061 | 070 | +12.1%
2600 39.0 196 7.61 761 761 | 067 | 069 | =12.1%
5250 359 471 551 551 551 | 040 | 150 | +13.3%
5600 355 507 480 480 480 | 045 | 150 | ~13.3%
5750 35.4 522 5.06 5.06 506 | 045 | 140 | +13.3%

© Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restrictad ta
+50MHz. The uncertainty is the RSS of 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 al 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to 2 110 MHz.

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

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

Centificate No: Z19-60240 Page 5 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7510

Calibration Parameter Determined in Body Tissue Simulating Media

Conductivity

Lr!

f [MHz]® F'mF (Sim)” | COMVF X | ConvF Y | ConvF Z | Alpha® m :'::_':';
750 | 555 0.96 1048 | 1046 | 1046 | 040 | 080 | +12.1%
835 552 0.97 1007 | 1007 | 1007 | 0.16 | 147 | +121%
1750 534 1.49 831 831 831 | 023 | 110 | +121%
1900 533 152 7.99 7.99 799 | 021 | 1.6 | £12.1%

2300 529 1.81 7.90 7.90 790 | 051 | 087 | £12.1%
2450 527 1.95 7.79 7.79 779 | 081 | 075 | £121%
2600 525 2.16 7.46 7.46 746 | 062 | 0.74 | £12.1%
5250 489 536 5.08 5.08 508 | 045 | 130 | £133%
5600 485 577 436 436 436 | 050 | 135 | +13.3%
5750 483 594 451 451 451 | 050 | 140 | £133%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), elsa it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the unceriainty for the Indicated
frequency band. Frequency validity bedow 300 MHz s + 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 fraquency below 3 GHz, the validity of tissue paramaters (£ and o) can be relaxed to +10% i liquid compensation
formula is applied 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 paramaters

& Alpha/Depth are determined during calibraticn, SPEAG warranis 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 the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,

Certificate Mo Z19-60240
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

2 o D =2 a2
- ®m B o = M
L 1 L I L 1

Frequency response (normalized)
>
L

=
o

' T T
0 1000 1600 2000

e f IMHz _
TEM [MHz] .

Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No: Z19-60240 Page 7 of 11
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

. - - - - - - - - . : :
=180 =100 =50 a -] 100 150
L

. Rolll*]. — - —— o
F-—]100MHz _—-— 600MHz _—-— 1800MHz__— - — 2500MHz]
Uncertainty of Axial Isotropy Assesament: £1.2% (k=2)

Certiflcate No: Z19-60240 Page & of 11
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Dynamic Range f(SARead)
(TEM cell, f = 900 MHz)

Input Signal[pV]

SAR[mW/cm ]
[ not compensated —8— compenaaied

Emor{dB]

10" 10

10* 10

10’ e
SAR[mWIem']

= nat compensated #— compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate Mo: Z19-60240 Page 9of 11
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Conversion Factor Assessment
f=750 MHz, WGLS R9{H_convF) f=1750 MHz, WGLS R22(H_convF)

T ] [ ST

DY et F Y. .

$00 ! ! -

0 ! \-""'_u.._._._.,.

L] L] -] ] L] ] L] 0

-10 -0B0 060 040 020 0 020 D40 060 O& 10

Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)

Certificate Mo: Z19-60240 Page 10 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7510

Other Probe Parameters
: Sensor Arrangement Triangular
| Connector Angle (°) 37.5
Mechanical Surface Detection Mode enabled
;-ﬂpﬁcal Surface Detection Mode disable
;_thu Overall Length 337Tmm
i Probe Body Diameter 10mm
| Tip Length omm
Tip Diameter 2.5mm
L Probe Tip to Sensor X Calibration Point 1imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point imm
Recormmended Measurement Distance from Surface 1.4mm

Centificate Mo: Z19-50240 Page 11 of 11
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CALIBRATION CERTIFICATE
Object DAE4 - SH: 1454
Calibeation Procedure(s) FF-211-002-01
Calibration Procedure for the Dala Acquisiion Electronics
(DAEx)
Calibration date: August 02, 2018

This calibration Certificate documents 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 cerdificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Cerificate No.) Scheduled Calibration

|
Process Calibrator 753 | 1971018 24-Jun-19 (CTTL, No.J19X05128) Jun-20

I

|

i

Name Funciion Signature

Calibrated by: Yu Zongying SAR Test Engineer /:S,-ﬁ»%:)
Reviewed by. Lin Hao SAR Test Engineer M
Approved by: Qi Dianyuan SAR Project Leader —m——l -

Issued: August 04, 2019
This calibration cerlificale shall not be reproduced except in full without written approval of the laboratony.

Centificate Mo: Z19-60241 Page | of 3
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Glossa ry.
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

s DC Vollage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate Moz Z19-60241 Page 2 of 3
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: LB = 6.1uV, full range = =100, +300 mV
Low Range: 1LSE = BinV , full range = 5 I LT
DASY measurament paramabers: Aulo Zero Time: 3 sec; Measuring lime: 3 sac

Callbration Factors | X Y : Z

High Range 404216 £ 0.15% (k=2) | 403.709 £ 0.15% (k=2) i 403.778 + 0.15% (k=2)

Low Range 401333 £0.7% (k=2) | 3.99167 £ 0.7% (k=2) | 3.99979 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system IMEP L1

Certificate No: Z19-60241 Page 3 of 3




Ul

F.3 750MHz Dipole

Report No.: BL-SZ2010083-701

UL AL b
RO A
Add: No§1 Xueyiean Road, Haidian Dissrict, Beiing, 100191, China "-‘.,/';:\\ CALIERATION

Tol: +B6-10-62304633-2079 Fax: +R6-10-62304433-2504 ZAMmN CNAS LESTO
Esmail: cxil s chimaril com Btipe mvwchinaitlen
Client baluntek Certificate No:  Z17-87079
CALIBRATION CERTIFICATE
Object DYE0V3 - SN: 1055
Calibratson Procedure(s) FO-Z11-003-01

Calibration Procedures for dipole validation kits

Calsbration date: June 26, 2017

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

Al caliprations have been conducled in the closed laboratory facility: environment temperalure22:d)T and
humidity<70%

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 22-Sep-16 (CTTL, Mo.J16X0B209) Sep-17
Power sensor  NRV-Z5 100585 22-Sep-16 (CTTL, No.J16X0E809) Sep-17
Referance Probe EX3DV4 | 5N 3517 23-Jan-1T{SPEAG No EX3-3517_Jan17) Jan-18
DAE4 SN 1331 18-Jan-1T(CTTL-SPEAG Mo .Z17-87015) Jan-18
__Sicﬁljﬁary Standards D& Cal Date(Cadbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071420  13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Sianature
Callbralet by: Zhso Jing SAR Test Engineer ko
Reviewed by Lin Hag SAR Test Engineer ‘ﬁﬁﬁ)
Appiecmd by Qi Dianyuan SAR Project Leader =B

Issued: Jume 30, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Centificate No: £17-97079 Page 1 of 4
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Glossary:
T5L tissue simulating liquid
ConvF sensitivity in TSL/ NORMx. y.z
MNIA 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, "Measurement procedure for assessment of specific absorption rate of human
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.0.1448
Extrapolation Advanced Extrapalation |
Phantom Trigle Fiat Phantom 5.1C ,
Distance Dipole Center -TSL | 15 mm ; | wihSpacer _I'
Zoom Scan Resolution dx, dy, dz = 5 mm |

Frequency

750 MHz £ 1 MHz
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impadanca, ransformed o feed point 51760 2500 |

Ritumn Loss - 268048

Antenna Parameters with Body TSL

| Iemradanan Irrslacead e foad oabes 1 e 1
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IPASYS Validation Report for Head TSL Drate: 06.26.2017

Test Laboratory: CTTL., Beijing. China

DUT: Dipale 750 MHz; Type: DTS0V3; Serial: D730V - SN: 1055
Communication System: UID 0, CW; Frequency: 750 MH:z; Duty Cyele: 1:0
Medium parameters used: = 750 MHz: o = 0.875 S/m: ¢, = 42.01; p = 1000 kg/m®
Phamom section: Lefi Section
Measurement Standard: DASY S (IEEEIEC/ANSI Co3.19-2007)

DASYS Configuration:

s Probe: EX3DV4 - SN3617: ConvF(10.05, 10,05, 10.05); Calibrated: 1/2372017;

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

+  Electronics: DAES Snl331; Calibrated: /192017

+  Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P51 CA; Serial: 116111

+  Measurement SW: DASY 52, Version 52,10 (0); SEMCAD X Version 14.6.10
(7417

Dipale CalibrationZoom Scan (Tx7x7) (Ta7xT)HCube 0: Measurement grid: dx=>5mm,
dy=5mm, dz=5mm

Reference Value = 50.21 V/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(D )= 2,04 Wikg: SAR(ID g) = 1,33 Wikg

Maximum value of SAR (measured) = 2.79 Wikg

df
1]

-2.15
-4,29
-B.44

-8.58

-10.73

0 dB=2.79 Wikg = 4.46 dBW/kg

Certificate Mo: Z17-9707% Page 5ol %
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.26.2017

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V 3; Serial: DTS0V3 - SN: 1055
Communication System: UID 0, CW; Frequency: 730 MHz; Duty Cyele: 131
Medium parameters used: £= 750 MHz: o = 0,979 §/m; g, = 34.64; p = 1000 kg/m”
Phantom section: Center Section
Measurement Standard: DASY S (IEEENEC/ANS] CA3.19-2007)

DASYS Configuration:

«  Probe: EXIDVA - SN31617: ConvF(9.8, 2.8, 9.8); Calibrated: 1/23/2017;

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

«  Electronics: DAE4 Sn1331; Calibrated: 1/192017

s Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P31 CA: Serial: 116171

«  Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7417

Dipole Calibration/Zoom Sean (TxTx7) (7x7x7)Cube 0: Measurement grid: dx=3mm,
dv=3mm, de=5mm

Reference Value = 51,18 Vim; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.30 Wikg

SAR(1 g) = 2.2 Wikg; SAR(10 g) = 1.47 Wikg

Maximum value of SAR (measured) = 2.92 W/kg

-1.87

580

-T.74

-4.67
0dB =292 Wikg = 4.65 dBW/kg

Certificate No: 21797079 Page 7ol &
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Impedance Measurement Plot for Body TSL
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F.4 835 MHz Dipole
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Tel: +86-10-623M633-0079  Fux: +86-I0-B2I0MII2000 TAmhty CNAS LOSTD
E-mail: cnl # chinanl com hetpe! o chinatlon
Client baluntek Certificate No:  Z17-97080
CALIBRATION CERTIFICATE
Object D835V2 - SN: 4d187

Calibration Procedure{s)

FD-Z11-003-01
Calibration Procedures for dipole validation kits
Calibration dale: June 28, 2017
|
Marme Function Signature
Calibrated by: Zhao Jing SAR Test Engineer

Renviewed by: Lin Hao SAR Test Engineer = .ﬂ#% .
Approved by Qi Dianyuan SAR Project Leader ;,%{i g

Issued: June 30, 2017
This calibration certificate shall not be reproduced except in full without wiitten approval of the laboratory

Cenificate No: Z1 7-97080 Page | of 8
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Glossary:

TSL tissue simulating liquid

CoanvF sensitivity in TSL/ NORMx,y.2
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
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.. BL-SZ2010083-

Measurement Conditions
DASY system cenfiguration, as far as not given on page 1
DASY Version DASYS2 52 10001446
Extrapolation Advanced Eﬂ;a;ulamn .
Phantom Tripbe Flat Phantom 5.1C
Dhuml:lipﬂ-mnl;r-m 15 mm willh Spacer
Zoom Snl.n Resolution dx, dy, dz = 5 mm
Frequancy

835 MHZ £ 1 MHz
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed 1o foed point 48.60- 2.630

Retum Loss - 30 4d8

Antenna Parameters with Body TSL

T TN TR T
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CALIBRATION LABORATORY

IYASYS Validation Report for Head TSI [Date: (6. 26,2017
T'est Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DEISVI: Serial: DEISVE - SN: 4d187
Communication System: U1D 0, CW; Frequency: 835 MHa; Duty Cyvele: 121
Medium parameters used: = 835 MHz: o = 0.914 S/m: £, = 41.25; p = 1000 kg/m’
Phantom section: Left Section
Measurcment Standard: DASY S (IEEEJTEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: EX3DVY - SN3617; ConvF(9.73, 9.73, 9.73); Calibrated: 1/23/2017;

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

# Electronics: DAE4 Snl1331; Calibrated; /192017

«  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA; Serial: 116171

= Measurement SW: DASYS2, Version 32,10 (0); SEMCAD X Version 14,610
(T417)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7xTYCube 0: Measurement grid: dx=5mm,
dy=3mm, dz=3mm

Reference Value = 55.82%/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.84 Wikg

SAR(I g) = 2.47 Wikg; SAR(10 g) = 1.59 Wikg

Maximum value of SAR (measured) = 3.36 Wikg

0 dB = 3.36 Wikg = 5.26 dBW/kg

Centificate No: £17-97080 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: CTTL., Beijing, China

DUT: Dipole 835 MHe; Type: DEISVE; Serinl: DEISV2 - SN: Jd187
Communication System: UID 0. CW: Frequency: 835 MHaz; Duty Cyele: 1:1
Medium parameters used: = 835 MHz: 0 = 0.962 S/m: £, = 54.86: p= 1000 ke/m®
Phantom section: Center Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASYS Configuration:

Diate: 06.26.2017

= Probe: EX3DVA - SN361T; ConvF(9.64.9.64, 9.64): Calibrated: 1/2372017:

*  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Snl330; Calibrated: 1/192017

= Phantom: Triple Flat Phantom 3.1C; Type: QD 000 P51 CA: Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417

Dipole Calibration/Zoom Scan (Tx7x7) (Tx7x7¥Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 53,58 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.59 Wikg

SAR(I g) = 2.37 Wikg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 3,16 Wikg

dH | T
(1]

-2.06
-4.12
-6.18

-B.24

-10.30

U dB = 3.16 Wikg = 5.00 dBW/kg

Papge 7ol &

t No.: BL-SZ2010083-
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Impedance Measuromant Plot for Body TSL
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F.5 1750 MHz Dipole
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Client -~  baluntek Certificate No: M‘H

Object DA750V2 - SN: 1130
Calibration Procedure(s) FH“ -2-003-01

mpm— hrdml-mtdh
Calibration date: July 1, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(51). 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 (MATE critical for calibration)

Pnmary Standards D # Cal Date{Calibeated by, Certificale No | Scheduled Calibration
Power Meter NRVD 102083 22-Sep-16 (CTTL, No JIGX0GEDS) Sep-17
Power sensof  NRV-Z5 | 100595 22-Sep-16 (CTTL, No J16X068089) Sep-17
ReferenceProbe EXIDVA | SN 7433 26-Sep-16/SPEAGNo EX3.7433_Sep16) Sep-17T
DAE4 SN 1331 19-Jan-1T(CTTL-SPEAGNe Z17-87015) Jan-18
Secondary Slandards D # Cal Date{Calibrated by, Certificate No | Scheduled Calibration
Signal Generator E4438C | MY48071430  13-Jan-17 (CTTL, No J17X00286) Jan-18
MetworkAnalyzer ES071C | MY48110673  13-Jan-17 (CTTL, No J17X00285) Jan-18

MName Function Slmgmm

Calibrated by: i ; s o7

Zhao Jing SAR Test Engineer PeEs o T
Ruiend by: Qi Dianyuan SAR Project Leader .5&\.-@ =%
Approved by. Lu Bingsong. Deputy Director of the laboratory ?‘Eﬂa‘,ﬁ
Issued: July 4,

Thﬂmmmammmmmmmmwﬁhm.

Certificate No: £17-97103 Page 1 of 8
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E-email: cixlimchvinsttl com Hip:www.chinaitl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,v.z
MNIA not applicable or not measured

Calibration s 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 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human bedy (frequency range of
30MHz to 6GHz)", March 2010

d) KDBBE5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s«  Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate 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 orented
paraliel to the body axis.

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

« Elgctrical Dalay: One-way delay between the SMA connecior and the antenna feed point.
No uncertainty requirad.

» 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 calculale the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomnal distribution
Corresponds to a coverage probability of approximately 85%.

Cenrificate Mo: Z17-97103 Page2of8
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Add: No.51| Xucyusn Road, Haidian District, Beijing. 100191, China
TelwaBb- | 0621046332079 Fax: +BA-10-62 HHAT1-2 504

E-mail: et ichinatti com Hipiwww: chinssti cm
Hmum;wntcmd‘iuum
DASY system confiquration, as™far as not given on page 1.
DASY Version DASYS2 52.10.0.1446
Extrapolation Advanced Extrapolation
Phantam Tripie Flat Phantom 5.1C
Distance Dipole Center - TSL - 10 mm with Spacar
Zoom Scan Resclution ; d, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz |
Head TSL parameters
Tha following paramaters and calculations ware applied.
Temperature Permittivity Conductivity
Wominal Head TSL paramaeters 7ot 40.1 1.37 mhoim
Measured Head TSL parameters @20:03)'C AELE% 1.38 mham £ 6 %
Head TSL temperature change during test «1.0°'C rere e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Cendition
SAR measured 250 mW input power 9ATmW i g
SAR for nominal Head TSL parameters nommalized to 1W 36.9 mW Ig £ 20.8 % [k=2)
SAR averaged over 10 cm’ (10 g) of Hoad TSL Condition
SAR measured 250 mWW input power 494 mWig
SAR for nominal Head TSL paramaters normalized to TW 19.8 mW ig £ 20.4 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 534 1.49 mhalm
Measured Body TSL parameters (220+02) °C 531:0% 1.51 mhaim £ 6 %
| Body TSL temparature change during test <1.0'C aaia e
SAR result with Body TSL
SAR averaged over 1 o' {1 g) of Body TSL Condition
SAR measured 250 miW input powar f25mWig
SAR for nominad Body TSL pammeters normalized 1o 1W 36,7 mW /g £ 20.8 % (k)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 miW Input power 404mWig
SAR for nominal Body TSL parametars normalized 1o W 19.7 mW g £ 20.4 % (k=2)

Certificate Mo: Z17-97103 Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60- 1.40jQ

Return Loss -33.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.00+ 0.61j0

Return Loss - 27.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.318 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.

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

Certificate No: Z17-97103 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 07.01.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Freguency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1750 MHz; o = 1,362 8/m; er = 40.49; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE1EC/ANSI C63.19-2007)
DASY S Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(8.37, 8.37, 8.37); Calibrated: 1/23/2017;
+  Sensor-Surface: 2mm (Mechanical Surface Detection)

=  Electronics: DAE4 Sn1331; Calibrated; 1/19/2017

s Phantom: Triple Flat Phantom 5.1C; Tyvpe: QD D00 P51 CA; Serial: 1161/1

»  Measurement SW: DASYS2, Version 52.10(0); SEMCAD X Version 14.6.10
(T417)

System Performance CheckZoom Scan (7x7x7) (Tx7x7VCube 0: Measurement grid:
dx=5mm, dy=5mm, de=5mm

Reference Value = 47,11 Vim: Power Drift = 0,03 dB

Peak SAR (extrapolated) = 16.4W/kg

SAR(] g) =917 Wikg: SAR(10 g) = 4.9 Wikg

Maximum value of SAR (measured) = 13.0 Wikg

dB

1]
-3.26
-6.51

-4.77

-13.02

16.28 |
0 dB = 13.0 Wikg = 11.14 dBW/kg

Certificate No: Z17-97103 Page 5ol &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 07.01.2017
Test Laboratory: CTTL, Beijing. China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Frequency: 1750 MHz: Duty Cyele: 1:1
Medium parameters used: £= 1750 MHz; o = 1,505 5/m; & = 53.06; p= 1000 kg/m®
Phantom section: Left Section
Measurement Standard: DASYS (IEEEEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DVY - SN3617; ConvF(8.18, 8.18, 8.18); Calibrated: 1/23/2017;

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

+ Electronics: DAE4 Snl331; Calibrated: 1/19:2017

«  Phantom: Triple Flat Phantom 5.1C; Tvpe: QD 000 P51 CA; Serial: 11611

+  Measurement SW: DASY 52, Version 52.10(0); SEMCAD X Version 14.6.10
(T417)

System Performance Check/Zoom Scan (7Tx7xT) (TxTxTWCube 0: Measurement grid:
dx=3mm, dv=5mm, dz=5mm

Reference Value = 94.11 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(] g) =9.25 Wikg: SAR(10 g) = 4.94 Wikg

Maximum value of SAR (measured) = 13.1 W/ikg

-13.18

-16.48
0 dB=13.1 Whkg=1117 dBW/kg

Certificate No: Z17-97103 Page Tol &
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Impedance Measurement Plot for Body TSL
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F.6 1900 MHz Dipole
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Clhient baluntek Certificate No:  Z17-97081
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d193
Caflibration Procedure(s) FD-Z11-003-01
Calibration Procedures for dipole vabdation kits
Calibration date June 30, 2017
|
Name Functon Signature
Caaiomn by Zhao Jing SAR Test Enginser
Reviewed by Lin Hao SAR Test Engineer -# .ﬁH}
Pevrovet iy Qi Dianyuan SAR Project Leader 6?\5‘(?1./’
Issued: July 3, 2017
This calibration certificate shall not be reproduced except in full without written approval of the taboratory

Certificate Mo, 21797081 Mage 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for assessment of specific absorption rate of human
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CALIBRATION LABDRATORY

Adkd: Mo 5| Xueywan Road, Hakdian District, Deijimg. 100191, China

el +36-10-6230:463 3-2079 Fax: +&s=10=0H2 346532 504
E-mail: cuil i chimatil com hatpe e chitnatil.on
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYSZ 52.1000. 1448
Extrapolation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C
Distance Dipole Cantor - TSL -1E;m wilh Spacer
_.Zn-um_SBnH Rl;uluﬂnn dx, dy, dz = 5 mm
Fraquency | 1900 MHz + 1 MHz
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Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance, iransformed 0 feed poan 48,201+ 520

Redurn Loas - 25.4d8

Antenna Parameters with Body TSL

e R P

Manufactured by SPEAG

Certificate No: Z17-97081 Page 4 of &
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DASYS Validation Report for Head TSL [ate: 06302017

lest Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DIY00VI - SN: 5d193
Communication Syvatem: UID 0, CW: Frequency: 1900 Mz Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1.385 S/m: er = 40.51: p = 1000 kg/m3
Phamom section: Lefl Section
Measurement Standard: DASY S (IEEEJEC/ANSI C63.19-2007)

DASY S Confliguration:

« Probe: EX3DV4 - SN3617; ConvF(£.26, B.26, B.26): Calibrated: 1/23/2017;

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

+  Electronics: DAES Snl331; Calibrated: 171972017

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA; Serial: 1161/

o Measurement SW: DASYS2, Version 52.10(0): SEMCAD X Version 14.6.10
({T417T)

System Performance Check/Zoom Scan (7Tx7x7) (7x737Cube O Measurement grid:
dx=5mm., dy=5mm, dz=5mm

Reference Value = 98,36 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 9.88 Wikg; SAR(10 g) = 5.1 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

0 dB = 156 Wikg = 11.93 dBW/kg

Certificate No: Z17-07081 Page 5ol %



.. BL-SZ2010083-

Add: No A1 Xueyuan Foad, Haidiom District, Begjing. 1000191, China
Tel: =R 10-H2 304533 207% Fax: # R 106230463 3-2 50
E-enail: citlachinaifl.com hep: Vwwoachananlen

Impedance Measurement Plot for Head TSL
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IYASYS Validation Heport for Body TS

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1200VI; Serial: D900V - SN: 54193
Communication System: LD 0, CW; Frequency: 1900 MH:z: Duty Cyele: 1:1
Medium parameters used: £= 1900 MHz: a = 1.509 S/m; g, = 53.02; p= 1000 Lg-m:
Phantom section: Center Section
Measurement Standard: DASY 3 (IEEENEC/ANSI C63.19-2007)

DASYS Configuration:

Date: 06.30.2017

+  Probe: EX3DV4 - SN361T; ConvF(7.95, 7.95, 7.95); Calibrated: 1/2372017;

o Nensor-Surface: | 4mm (Mechanical Surface Detection)

¢  Electromics: DAES Snl331; Calibrated: 1/1%2017

+ Phantom: Triple Flat Phantom 3.1C; Type: QD 000 P51 CA: Serial: 1161/1

= Measurement SW: DASY 52, Version 5210 (0); SEMCAD X Version 14.6.10
(7417)

Svstem Performance Check/Zoom Scan (7x7x7) (TxTxTpCube 0: Measurement grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 97.05 Vim: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 15.0 Wikg

SAR(I g) = 9.95 Wikg; SAR(10 g) = 5.24 Wikg

Maximum value of SAR (measured) = 15.3 Wikg

10,18

-13.53

1691 -

D dB = 153 Wike = 11.85 dBW/kg

Certificate Na: £1T-9T081 Page 7ol &
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Impedance Measurement Plot for Body TSL
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F.7 2450 MHz Dipole

Add: No.51 Xueyuan Road, Haidian Disrict, Befjing. 100191, China v CALIBRATION
Fel: +86-10-62304633-2079  Fac: +Bom 0623046132504 CHAS LOSTD
E-mail: cali@chinafil. com Mg veww, chinanil.cn

Client baluntek Certificate No: ~ Z17-97038

Object D2450V2 - SN- 952
Calibration Procedure(s) FD-Z11-003-0

Callbration Procedures for dipole validation kits
Calibration date: March 21, 2017

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

All calibrations have been conducted in the closed laboratory facility: environment temperaturei22:3)T and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 1019189 27-Jun-16 (CTTL, No. J1BX04777) Jun-1T
Power sensor  MRP-Z81 | 101547 2T-Jun-18 (CTTL, No, J18X04777) Jun-17
Reference Probe EX3DV4 | SN 3617 23-Jan-17{SPEAG No EX3-3617_Jan17) Jan-18
DAE4 SN 777 22-Aug-1B{CTTL-SPEAG No.216-97138) Aug-17
Secondary Standards ID# Cal Date{Calibrated by, Certificate No)  Scheduled Calibration
Signal Generator E4438C | MY40071430 13-Jan-17 (CTTL, No.J17X00288) Jan-18
Network Analyzer ESOT1C | MY45110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Nama Function Signature
Calbrated by: Zhao Jing SAR Test Engineer Sl
BRI Qi Dianyuan SAR Project Leader l=sm
Approved by Lu Bingaong Deputy Director of the Iaboratory AEI‘%
lssued: March 25, 2617

This calibration cenificate shall not be reproduced except in full without written approval of the laboratary,

Cenificate No: Z17-97036 Page 1 of 8



Lm Report No.: BL-SZ2010083-701

CALIBRATION LABORATORYT

Add: Nedl Xueyuan Foad. Haidan Dastrict, Beijimg. 100191, China
Tl =t 1062 046332079 Fa: +Bb=10-02 304633244

E-snadl: enlidchinani com hip s e linattlLon
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx y.z
MN/A neot applicable or not measured

Calibration is Parformead According to the Fallowing Standards:

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

b) IEC 6§2208-1, "Procedure to measure the Specific Absarption Rate (SAR) Far hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBBGSG64, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Meathods Applied and Interpretation of Parameters:

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

s Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point axactly balow the center marking of the flat phantom section, with the arms criented
paraliel 1o the body axis,

+ Feed Point Impedance and Ratum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantemn. The impedance stated is transformed from the
measurement at the SMA connector lo the feed point. The Return Loss ensuras low
reflected power. No uncerainty required.

» Elecirical Delay. One-way delay between the SMA connector and the antenna feed point,
No uncertainty raquired

s SAR measured: SAR measured at the stated antenna input power,

« 5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor.

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

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

Certificate MNo: Z17-97036 Pagezofs
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DASY system configuration, as far as not gven on page 1
DASY Vorsion DASYS2 52.5.8.1250
Extrapolation Advanced Extrapolation
Phantom Trgla Flat Phantom 5.1C
| Distance Dipols Conter - TSL 10 mm with Spaerr
Zoom Scan Resslution dx, dy. dz=5mm
Frequency 2450 MHz £ 1 MHz
Head TSL paramaters
The following parameders and calculations were applied
Temparature Permittivity Conductivity
Mominal Head TSL paramotors 20°C 103 1 80 mbim
Maasured Head TSL paramaters 220+ 0.2)*C MD0+6% 1.77 mhaim + 6 %
| Hud TEL temparature change during test =10"C — -
SAR result with Head TSL )
SAR averaged over 1 o’ {1 g) of Head TSL Condition
SAR meagured TED i inpul power 120mWig
EAR for nomingl Head TSL parameters normalized ta 1W 52.4 mW /g £ 20.8 % (k=2)
SAR averaged over 10 o1 (10 g) of Head TSL Condition
SAR measured 250 MWW input power GO4mW I g
SAR for nominal Head TSL paramebids normalized o W H.ﬂ-m\‘lhm
Body TSL parameters
The following parameters and calculatons were applied -
Temparature Permittivity Conductivity
Nominal Body TSL parametors 220% 52.7 1 65 mbotm
Measured Body TSL paramaiors (220102 "C 52326% 1.93 mhaim £ 6 %
Body TEL temparature change during test =1.0"'C o -
SAR result with Body TSL -
B4R averaged over1 ¢ (1 gl of Body TSL Condifion |
SAR s 250 miW input power 12EmN g |
SAR for nominal Bady TSL parameters ngamalized 1o 1 50,5 mW ig z 20.8 % (k=2) !
SAR averagoed over 10 cm’ (10 g) of Body TSL Candilion ]
Eﬂm 250 miW Input powes SH2 mwWig
SAR for nominal Body TSL parameters narmalized fo 1w 733 mwmizﬁ.imihzl

Certificate No: Z17-97036

Page sofs
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Appendix (Additional assessments outside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadanca, transformed 1o feed poin 52.000+ 5.940
Return Loss - 24 308

Antenna Parameters with Body TSL

Impedance, transformed to feed poim 48,70+ 6250
Retum Loss - 23,848

General Antenna Parameters and Design

Electrical Delay (one direction) 1.257 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 semirgid coaxial cable. The canter 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 arma in order to improve matching when ioaded
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 __J

Certificate No: Z17-97036 Page 4 of &
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DASYS Validation Report for Head TSL Date: 03.21.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: o = 1.768 5/m; er = 39.02; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASY S Configuration:

» Probe: EX3IDVY - SN3617; ConvF(7.74, 7.74, 7.74); Calibrated: 1/23/2017;

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

+  Electronics; DAE4 Sn777; Calibrated: 82272016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

¢ Measurement SW: DASYS2, Version 32.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (TxTx TV Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 104.6 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13 Wikg: SAR(10 g) = 6.04 Wikg

Maximum value of SAR (measured) = 21.7 W/kg

0dB =217 Wikg = 13.36 dBW/kg

Certificate Mo: Z17-97036 Page s of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Drate: 03.20.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication Svstem; UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: o= 1.931 S/m; ¢, = 52.27; p= 1000 I!:g.-'tl'-1
Phantom section: Center Section
Measurement Standard: DASYS (IEEETEC/ANS] C63.19-2007)
DASYS Configuration:

« Probe; EX3DVY - SN3617; ConvF(7.8, 7.8, 7.8); Calibrated: 1/2372017;

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

s Electronics: DAE4 Sn777; Calibrated: 8222016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

+ Measurement SW: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10(7372)

Dipole CalibrationZoom Scan (7x7x7) (7Tx7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3mm, de=5mm

Reference Value = 96.07 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 12,6 W/kg: SAR(10 g) = 5.82 Wikg

Maximum value of SAR (measured) = 20,9 Wikg

-6.82

| Y 'Y
s | Alliidi.
-17.63

-22.04 |

0 dB = 20.9 Wikg = 13.20 dBW/kg

Certificate Mo: Z17-97036 Page 7ol &
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Impedance Measurement Plot for Body TSL
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F.8 2600 MHz Dipole

Calibration Laboratery of o - e

Schmid & Partner = B Service suisse d'stalonnage
Engineering AG e C Survizio svizzero o tarsturs

Zeughausstrasss 43, 8004 Zurich, Switzerland KA S Swiss Calibeation Service

Accredited by the Swiss Accredaation Senvice [3A5)
The Swiss Accreditation Service ks one of the signatorios to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  baluntek(Auden)

|GAIJEHA110H CERTIFICATE

Ojact D2600V2 - SN:1085

Accreditation No.: SCS 0108

Cortificate Mo: D2600V2-1095_Jul17

Caliration peocedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 10, 2017

This calibration cortfcaly documants he aceabilty 10 national siardards, which realize the physical units of measuremaonts (51}

Thi msdswr and {he une with confidence probabiity are given on the following papes and ane part of the corfificale.
All calibeations have besn conducted in The closed kat  faciity. wperaie (22 = 3°C and humidity < 70%
Calibration Equipment used (MATE critical for callbmation)
Primary Siandands Q L] Cal Daiw {Condicaio No.j Schoduled Cal
P rmastor NRP SN: 10470 Da-Apr-17 (Mo, 2170521 00527) Apr-18
Powar wanans NRP-701 SM: 103244 Dd-Apr-17 (Mo MT-02521) Apr-18
Power sansor NRP-Z61 SN: 103245 Od-Apr-17 (Mo, 21702022 Apr-18
Aeterance 20 dB Atleruabor SM: 5058 (20%) OF-Apr-17 (Mo, 21 7-02528) Apr-18
Typa-M mismasch combination SN- 5047 2 | DEX2T OF-Ape-1T (Mo, 217-02520) Ape-18
Rafemnnce Probe EX30VE SN THS F-May-17 (Mo EX3-TI49_Mx1T) May-18
DAEA SN: B0 28-Mar-17 (Mo. DAEL-601_MariT) Mas-18
Bocondary Standards D # Crnck Dl {in housa) Schwduled Check
P il EPR-G424 SN GBIT4BOTIM OF-0ct-15 {in house chock Oct-16) Im house chock: Oct-18
Provwnr sansor HP B481A SN UIS3TeaaTa 07 Oct-15 {in house chock Oct-16) Im house chock: Ocl-18
Power sansor HP BIETA BN MYL1092307 O7-0cA- 15 {in housan chacl Oet-16) Iry house chack: Oct-18
B genersion FAS SMT-06 SN 1D0UTR 15eJur-15 (in house chock Dol-15) In house check: Oct-18
Matwork Analyzes HP B753E SM: US3T00585 18-0rct-01 (in housa chesci Dt 16) In heusa check: Oct-17
HNama Furction Sgnatue
a = e -
-t
Apperwed by Katja Poiovic Tichrical Manager m
Issamd: July 11, 2007

This calbraticn corificals shall not be reproducid axcepl in hill without wiBlen apg i ol thi labsorwiony

Centificate Mo: D2600V2-1085_Jul1 7 Page 1 of8



% Report No.: BL-SZ2010083-701

Calibration Laboratory of AR

e, Echweizerischer Kalibaiordigns

F 4 Y 5

Sf.'-hml_d & F_‘artnur il c Sorvite suisse d'stalonnage
Enginearing AG m ,;__“\HE:;, Servizio svizzero di larslure

Zeughausstrasae 43, B004 Turich, Switrerland ‘{"'&iﬁ#" S swiss Calibeation Service

Aceracand by the Swiss Accreditation Servce (SAS) Acereditation Mo.: SCS 0108

Theer Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the reeagnitian af calibration certificales

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/A not applicable or not measurad

Calibration is Performed According 1o 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, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR]) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢} IEC 62209-2, "Procedure 1o determing 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 865664, “SAR Measurement Requireaments for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/S 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.

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

+ Feed Point Impedance and Aeturn Loss: These parameters are measurad with the dipala
positioned under the liquid filled phantom. The impedance stated is ransformed from the
measuremeant at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncerainty required.

s Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

&« SAR measured: SAR measured al the stated antenna input power.

*  SAA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor,

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

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

Cerificate No: D2600V2-1085_Jul17 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz =5 mm
Frequency 2600 MHz = 1 MHZ
Head TSL parameters
The following paramaters and calculations were appliod.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters £2.0C 39.0 1.96 mha'm
Measured Head TSL parameters (220202 "C T226% 2.04 mha'm £ 6 %
Head TSL temperature change during test <05°C — .
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR measured 250 mW inpul power 14.5 Whg
SAR for nominal Head TSL parametars nomalized to 1W 56.4 Wikg = 17.0 % (k=2)
SAR aversged over 10 em’ (10 g) of Head TSL condition
SAH measungd 250 W input pawar 640 Wikg
SAR for nominal Head TSL paramaters normalized o 1W 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperalure Permittivity Conductivity
Mominal Body TSL parameters 220°C 5285 2.18 mha/m
Measured Body TSL parameters (220202 °C S1626% 2.22 mho/m 2 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 138 Wikg
SAR for nomingd Body TSL paramatens noimalized 1o 1W 54.3 Wikg = 17.0 % (k=)
SAR averaged over 10 cm’ (10 g) of Body TSL condilion
SAR measured 250 mW input powar 8,15 Wikg
SAR for nominal Body TSL paramaeters nosmalized 1o 1W 24.4 Wikg = 16.5 % (k=2)

Cortificate Mo D2600V2-1095_Jull 7 Page 3of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad to feed point 47210 -T4 M
Return Loss -21.8d8

Antenna Parameters with Body TSL

Impadance, transformed to feed point 44 8 (- 59 0
Fislurn Loss - 21-.5_dB

General Antenna Parameters and Dasign

[ Electrical Delay (one direction) | 1150 ms B

Ao long barm use with 1008 radiated powar, only a slight warming of the dipobe near the leedpoint can be measured

The dipole 15 made of standard semingid coaxial cable. The center conductor of the feading line is directly connecled to the
second arm of the dipole. The v s therefore short-c i for DG ls. On soma of the dipokes, small énd caps
are added 1o the dipole arms in order fo improve matching when loaded acconding 1o the position as explained in the
*Measurement Gonditions™ paragraph, The SAR data are not atfected by this changs. The overall dipole length ks still
according to the Standard

Mo excessive force must be applied 1o the dpole arms, becausa thay might bend or the soldered connections naar the
lepdpoind may bo domaged.

Additional EUT Data
Manufachened by SFEAG
Manufactured on Oectobar 12, 2016

Cermficate Mo, D2000V2-1085_JulT Page 4 of 8
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DASYS Validation Report for Head TSL

Drate; 10.07.2007

Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MHz:; Tyvpe: D2600V2: Serial: D2600V2 - SN: 1095

Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: 1= 2600 MHz; o = 2.04 S/m; ¢, = 37.2; p = 1000 kg/m’
Phantom section: Flul Section

Measurement Standard: DASY S (IEEEMEC/ANSI C63.19-2011)
DASY 52 Configuration;
+  Probe: EXIDVY - SNT349; ConvFi7.96, 7.96, 7.96): Calibrated: 31,05 2W017:
s Sensor-Surface: L4mm (Mechamcal Surface Detection)
+  Electronics: DAE4 Sni01; Calibrated: 28.03.2017
+  Phantom: Flat Phanom 5.0 (front)y; Type: QD 000 PSO AA; Scnal: 1001

«  DASYS2 5210000 1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 114.1 Vim; Power Dinfl = -0.08 dB
Peak SAR (extmpolated) = 31,2 Wikg

SAR(L g) = 14.5 Wikg: SAR(10 g) = 6.4 Wike
Maximum value of SAR (measured) = 24.2 Wiky

-5.00

20,00

e

-25.00
0dB = 24.2 Wikg = 13.84 dBW/kg

Comilicaie No: D2600V2-1005_Jull7 Pope Sof @
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Impedance Measurement Plot for Head TSL

186 Jul 2017 14:38:14
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DASYS Validation Report for Body TSL

Dute: 100072007
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MEz; Type: D2600V2; Serial: DZ600Y2 - SN: 1095
Communication System: UL 0 - CW, Freguency: 2600 MHz
Medium purameters used: ['= 2600 MHe; 0 = 2.22 S/m; g = 51.6; p = 1000 kg/m”*

Phantom section: Flat Section
Measurement Sundard: DASY 3 (IEEEAECTANS] C63.19-201 1)

DASY 52 Conliguration:
s Probe: EX3DVY - SNT349; ConvF(7.94, 7.94, 7.94): Culibruted: 31.05.2017:
v Sensor-Surface: |1.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Snt01: Calibrated: 28.03.2017
¢  Phamom: Flat Phantom 5.0 (hack ), Type: QD 000 P50 AA: Senal: 1002

= [DASYS2 5210000 1446): SEMUAD X 14.6.10(7417)

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

Refercnce Value = 103.9 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 229 W/kg

SAR(D gh = 13.8 Wikg; SAR(10 g) = 6,15 W/ikg

Maximum value of SAR (measured) = 221 Wikg

-4.00
8.00
-12.00

-16.00

-20.00

0dB =221 Wikg = 1344 dBW/kg

Canificato Moc DRGOOV2-1095_Jull7 Page 7 of 8
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Impadance Measurement Plot for Body TSL

Report No.: BL-SZ2010083-701
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F.9 5GHz Dipole

Add: Mo, 51 Xueyuan Road, Hasdian Desingt. Beiang, 100191, Chins
Tel: +Bb-10-H2 10463 3-2079 Fan: +BL 106230063 3-2504
E-mail: endi@chanaiil com Bt w,chinai|.en

Client baluntek

FD-Z11-003-01
Calibration Procedures for dipcle validation kits

Calibration date: June 29, 2017

This calibration Certificate decuments the traceability to national standards, which realize the physical unils of
measurements{Sl). The measurements and the uncertaintias with confidence probability are given on the following
pages and are par of the certificate.

Al calibrations have been conducted in the closed laboratory facility. environment temperature(22:3)T and
hurmidity=70%.

Catibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No. ) Scheduled Calibration
Power Meter  NRVD 102083 22.Sep-16 (CTTL, No. J1EX08803) Sep-17
Power sensor  NRV-Z5 100585 22-Sep-16 (CTTL, No. J16X0E809) Sep-17
ReferenceProbe EX3DV4 | SN 7433 26-Sep-16{SPEAG No EX3-7433_Sepl1s) Sep-17
DAE4 SN 1331 18-Jan-17{CTTL-SPEAG Mo Z17-97015) Jan-18
Secondary Standards D # Cal Date{Calbrated by, Certificate Mo ) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X00288) Jan-18
NetworkAnalyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature

Calibrated by Znao Jing SAR Test Engineer ﬂ' :

Reviewed by. Lin Hao SAR Test Engineer

Approved by. Qi Dianyuan SAR Project Leader

Issued: July 1, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate Mo: Z17-07083 Page 1 of 14
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Add: Mo S Xueyuan Road, Haidias [Distict, Begjing. 100191, China
Tel: =B6-10-62304623-2079 Fax: «B-10-62 HH613-T 5K
E-madl: culachinanl com hipsYvwww chinamtil cn

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z
MIA 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) IEC 62209-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1; Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDBEBE5GE4, SAR Measurement Regquirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
maasurement at the SMA connector to Ihe feed point. The Return Loss ensures low
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" In Colaboratsn wab
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Add: Mo 81 Xueyuan Road, Haidisn [Dissrct., Berjing. 1Hri91, China

Tel: + 86 10-6234633- 2079 Fax: +86-1063 304633250
Famnsil- enbif chinatl com hetpe/ v ghanattlon
Measurement Conditions
DASY system configuration, as far as not given on pags 1
DASY Version DASYS2 5210001445
Extrapolation Advanced Extrapolation
Phantom Trigle Flat Phantom 5.1C
Distance Dipole Center - TSL [ 10 mm wilh Spacer
Zoom Scan Resolution | e dy=4 mm, dz =14 mm Graded Ratio = 1.4 (Z direction)
) | 5250 MHz £ 1 MHZ
Froquency 5600 MHz £ 1 MHz
| 5750 MHz + 1 MHz |

Head TSL parameters at 5250 MHz

The follow i ars and calculations were applied -
Tamperaturs Parmittivity Conductivity
Wominal Head TSL parameters 20°C 359 4,71 mho/m
Measured Hoad TSL paramators 220£02)°C 358+6% 483 mhoim £ 6 %
Head TSL temperature ehange during test <1.0"C — e

SAR result with Head TSL at 5250 MHz

SAR averaged over1 ¢ (1 g) of Hoad TSL Condition

SAR measured 100 mW inpat power TEImMW g

SAR for nomenal Head TSL parameters normalized to 1W TE.2mW /g £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head T5L Condition

SAR measunad 100 mWY inpul power 218miW ig

SAR for nominal Head TSL parameters normalzed fo W | 2.8 W Ig £ 24.2 % (k=2)

Certificate No: Z17-97083 Page 3 of 14
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®  In Colsboraton with
CALIBRATION LABORATORY
Addil: Mo §1 Xueyuan Road, | laidian District, Beipng, 100191, China

Tel: + b1 062 30463 32079 Fan: + 861062306653 2504
Esmail: enlwchinatil com Irtpe e chinatl en

Head TSL parameters at 5600 MHz
Thee following parameters and calculations were applied.

Temperature Parmittivity Conductivity

[ Mominst Hesd TSL parameters. 220°C 55 5.07 mho/m
Measured Head TSL parameters G (Z20+02)*C W28 4,96 mhoim £ 6 %
Head TSL temperature change during test <1.0°C e —

SAR result with Head TSL at 5600 MHz

SAR averaged over 1 om’ (1 g) of Head TSL Congition

SAR measured 100 mw |np|;|;ower B23mW /g

SAR for nominal Head TSL parameters normalized o 1W B2.6 mW g £ 24.4 % (k=2)
MIMHM'ID_L‘M_.I {10 g} of Head T5L Candition i

anasura_u = 100 W input pawer 2.5@:9

SAR for nominal Head TSL parameters nommalized to TW _:a.inm;gzuzmmn .

Head TSL parameters at 5750 MHz
The following paramsters and calculations were applied

Temperature Parmittivity Conductivity |
Nominal Head TSL parameters 720°C 354 522 mhoim |
Measured Head TSL parameters (22.0+0.2)°C WB2t6% 511 mhoim + 6 %

Head TSL temperature change during test <10 *C — -

SAR result with Head TSL at 5750 MHz
SAR averaged over 1 o’ (1 g} of Head TSL Congition
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Adid Mo 51 Nucyuan Rosd, |laddian District, Beifing. 100191, Chins
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Body TSL paramatars at 5250 MHz

ers and cabculations were applied.
Temperaturs Permittivity Conductivity
III;'IMIIBM‘:'TBLHHMM B 20°C 489 5.35 mhoim
Measured Body TSL parameters (220£0.2)°C 481 8% 5.42 mhoim & 6 %
-mmmummmHHMEmt <1.0°C —

SAR result with Body TSL at 5250 MHz

SAR averaged over 1 ¢t (1 g) of Bady TSL Condition
SAR measured 100 MW input power 754 MW /g
F:*‘;;.ﬁ for nominal Body TSL parameiers normalized o 1W T5.2 mW g £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition .
SAR measured 100 mW inpat power 213mwWig
SAR for nominal Body TSL parameters normalized to 1 21.2 mW ig £ 24.2 % (k2]
Hody TSL parameters at 5600 MHz
The following paramaters and calculations were applied. — .
Temperature Permittivity r.:omucmm |
Nominal Body TSL parameters 20 485 577mhom |
Measured Body TSL parameters (220:02)°C 4TE:6% 5.77 mhoim £ & % |
Body TSL temperature change during test|  <1.0°C | - |

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 o (1 g) of Body TSL Condition |
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Body TSL parameters at 5750 MHz
The following parameters and calculations wene apphied

Temparature Pormittivity (:‘-q;dunﬁv!y
Haominal BoderSL.pll‘I'IItln 220°C 483 564 miha/m
Measured Body TSL parameters (22002 °C 475+ 6% 5.84 mho'm £ 6 % |
_Bndy TSL temperature change during test <10'C - |
SAR result with Body TSL at 5750 MHz :

SAR averaged over 1 cm’ (1 g) of Bady TSL Congition

SAR measured . -IMmW i o T53mwWig ]
;H for nomenal Body TSL parameters normalized bo 1W TEOmW ig + 24.4 % (k=2)
SAR averaged over 10 ¢ (10 g) of Body TSL Condition |
_E;'l.Rmeuured = i 100 miW input pawer i Z12mw /g
_Si.Rlu-rnomnaIBodﬂSl. parameters normakzed 1o 1W . 211 nﬂ!ﬁtﬂ.!%lk-!l
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Appendix (Additional assessments outside the scope of CNAS LOST0)

Antenna Parameters with Head T5L at 5250 MHz

Impadanca, ransionmad to food pond 4820 - 45702 |
Return Loss - 28.0d8 |

Antenna Parameters with Head T5L at 5600 MHz

Impedance, transformad io feed poin 5520 + 2 1410

Return Loss - 25448

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed paint 50060 - 3.250
Raotumn Loss - 28.7dB

Antenna Parameters with Body TSL at 5250 MHz

[ Impedanca, transformed lo feed point A7 00 - 2790
l Redurn Loss - 20.0dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 55.30 + 3.88)0
Raetum Loss - 24 1dB
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General Antenna Parameters and Design

|_ Electrical Delay (one direction) 1.315ns

After long berm use with 100V radiated power, only a siight warming of the dipole near the feedpoint can
be measured.

Thee dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is dinactly
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 fo 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

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered
connections near the feadpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
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CALIBRATION LABORATORY

Add: No 5| Xucvass Road, Hudian Dstrict, Beijing. 100191, China

Tel: + 8= 10=02 3046332079 Fax: = B | D2 MR 1150
Famail- ot wchinatl com higp v chanamlon
DASYS Validation Report for Head TSL Date: 08.29.2017

Test Laboratory: CTTL, Beijing. China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1200

Communication System: CW. Frequency: 5250 MHz, Freguency. 5800 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.633 mho/m; er = 35.82; p = 1000

kg/m3, Medium paramelers used: f = 5600 MHz; o = 4 957 mho/m; er = 36.23. p =

1000 kg/m3. Medium parameters used: f = 5750 MHz; o = 5.107 mho/m; er = 36.17,

p = 1000 kg/m3,

Phantom section: Left Section

Measuremenl Standard: DASYS (IEEENIEC/ANSI C63.18-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN7433; ConvF(5.13,5.13,5.13); Calibrated: 2016/9%/26,
ConvF{4.59,4.59.4,59); Calibrated: 2016/9/26, ConvF(4.66 4.66,4.66),
Calibrated: 2016/9/28,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331; Calibrated: 20171119

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (Bx8xT)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.36 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.2 Wikg

SAR(1 g) = 7.63 Wikg; SAR(10 g) = 2.18 Wikg

Maximum value of SAR (measured) = 18.0 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8xB8xT)/Cube 0: Measuremeant grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 54.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 33.9 Wikg

SAR(1 g) = 8.23 Wikg; SAR(10 g) = 2.35 Wikg

Maximum value of SAR (measured) = 19.4 Wikg

Centificate No: Z17-97083 Page 9ol 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,

dist=1.dmm (BxBxT7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 54 85 \Wim: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.6 Wikg
SAR(1 g) = B.05 Wikg; SAR(10 g) = 2.28 Wikg
Maximum value of SAR (measured) = 19.7 Wikg

-10.00
-20.00
-30.00
-40.00

-50.00 =

0dBE =187 Wikg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.28.2017

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GH=zV2 - SN: 1200

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz: o = 5.418 mho/m: er = 48.07: p = 1000

kg/m3, Medium parameters used: f = 5600 MHz, o = 5.767 mho/m; £r = 47,59 p =

1000 kg/m3, Medium parameters used: = 5750 MHz; o = 5.844 mho/m; £r = 47 51;

p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: EX3DV4 - SN7433; ConvF(4 68,4 68,4.68); Calibrated: 2016/9/26,
ConvF(3.98,3.98,3.98); Calibrated: 2016/9/28, ConvF(4.35 4 35 4 35);
Calibrated: 2016/9/26,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331; Calibrated: 2017/1/19

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3
Measurement SW: DASY52, \lersion 52.10 (0); SEMCAD X Version 14.6.10
(T417)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 39.45 \VWm; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 g) = 7.54 Wikg; SAR(10 g) = 2.13 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

- - - -

L ak - sdma  sme o s - TSR S =
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Dipele Calibration /Pin=1 00mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (BxBxT)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.40 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31.3 Wikg

SAR(1 g) = 7.53 Wikg; SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 18.5 Wikg
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0 dB = 18.5 Wikg = 12.67 dBW/kg
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Impedance Measuremeant Plot for Body TSL
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