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CALIBRATION CERTIFICATE

Object EX3DVA - SN : 7441

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes
Calibration date: May 16, 2022

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.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 15-Jun-21(CTTL, No.J21X04466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21(CTTL, No.J21X044686) Jun-22
Power sensor NRP-Z91 101548 15-Jun-21(CTTL, No.J21X04466) Jun-22
Reference 10dBAttenuator | 18N50W-10dB 20-Jan-21(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator | 18N50W-20dB  20-Jan-21(CTTL, No.J21X00485) Jan-23
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23
DAE4 SN 1555 20-Aug-21(SPEAG, No.DAE4-1555_Aug21/2) Aug-22
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605  16-Jun-21(CTTL, No.J21X04467) Jun-22
Network Analyzer ES5071C | MY46110673  14-Jan-22(CTTL, No.J22X00406) Jan-23

Name Function Slgrﬁ‘uw
. - 1 L P .N

Calibrated by: Yu Zongying SAR Test Engtneer

Reviewed by: Lin Hao SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader

Issued: May 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALIBRATION LABORATORY
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: citl@chinattl.com http://www.caict.ac.cn
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulaticn dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization 6 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=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) 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

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

Methods Applied and Interpretation of Parameters:

o NORMx,y z: Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell; f>1800MHz: waveguide).

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? -field uncertainty inside TSL (see below ConvF).

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

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

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

e Axy.z; Bx,y.z; Cx,y,z;VRx,y,z:A,B,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.

e ConvF and Boundary Effect Parameters: 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 >800MHz. 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 TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz,

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

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

s Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7441

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(Vim)*)* 0.40 0.47 0.39 +10.0%
DCP(mV)® 90.9 102.2 105.6
Modulation Calibration Parameters
uID Communication A B c D VR UncE
System Name dB dBvpVv dB mv (k=2)

0 cw X 0.0 0.0 1.0 0.00 147.5 +2.7%

Y 0.0 0.0 1.0 169.7

Z 0.0 0.0 1.0 155.0

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

A The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 4).
B Numerical linearization parameter: uncertainty not required.
E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7441

Calibration Parameter Determined in Head Tissue Simulating Media

htp/www.eaict.ac.en

» G
f [MHz]° F;i';:ji:;yF c°"dt"5f::‘;fy ConvE X | ConvF Y | ConvF Z | Alpha® [::’r:‘h] :;';';‘J
750 419 0.89 1004 | 1004 | 1008 | 042 | 138 | +12.1%
900 41.5 0.97 9.61 9.61 9.61 0.16 1.41 +12.1%
1450 205 1.20 8.52 8.52 852 | 028 | 085 | +121%
1750 201 137 8.32 8.32 832 | 028 | 088 | +121%
1900 40.0 1.40 7.94 7.94 7.94 0.27 1.03 +12.1%
2000 20.0 1.40 7.99 7.99 799 | 025 | 145 | +121%
2300 395 1.67 7.78 7.78 7.78 0.65 0.65 +12.1%
2450 392 1.80 7.54 7.54 754 | 085 | 067 | £12.1%
2600 39.0 1.86 7.30 7.30 7.30 0.64 0.67 +12.1%
3300 382 2.71 7.08 7.09 709 | 047 | 089 | £13.3%
3500 379 2.91 6.89 6.89 6.89 0.42 0.95 +13.3%
3700 317 3.12 6.55 6.55 6.55 0.42 1.01 +13.3% I
3900 37.6 3.32 6.60 6.60 6.60 0.35 1.35 +13.3%
4400 36.9 3.84 6.34 6.34 634 | 035 | 135 | £13.3%
4600 367 4.04 6.26 6.26 626 | 045 | 120 | £13.3%
4800 36.4 425 6.16 6.16 616 | 045 | 1.25 | £13.3%
4950 36.3 4.40 5.85 5.85 5.85 0.50 1.15 +13.3%
5250 359 a7 5.35 5.35 535 | 055 | 145 | £13.3%
5600 35.5 5.07 4.85 4.85 4.85 0.55 1.20 +13.3%
5750 354 5.22 4.83 4.83 483 | 055 | 120 | £13.3%

¢ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 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 band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

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

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £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)
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Dynamic Range f(SARnhead)
(TEM cell, f =900 MHz)

CAICT

Input Signal[uV]

w0
SAR[mW/em]

10'

—a—not ed

—&-— com ted

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7441

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 100.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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APPENDIX D DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Servica [SAS)

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

BACL USA

Client

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S
Cc
S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1194_Jan20

ICALIBRATION CERTIFICATE

Object

QA CAL-05.v11

Calibration procedure(s)

Calibration date:

January 13, 2020

Calibration Equipment used (M&TE critical for calibration)

D750V3 - SN:1194

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the fellowing 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%.

Mame
Calibrated by: Leif Klysner
Approved by: Katja Pokovic

Function
Laboratory Technician

Technical Manager

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

Primary Standards D & Cal Date (Certificate No.) Scheduled Calibration
Power meter NAP SN: 104778 03-Apr-12 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z281 SN: 103244 03-Apr-13 (No. 217-02882) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Heference 20 dB Attenualor | SN: 5058 (20k) 04-Apr-18 (No. 217-02854) Apr-20

Type-N misratch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02895) Apr-20

Retference Probe EX3DV4 SN: 7349 31-Dec-18 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards ' D # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-0ct-14 (in house check Feb-19) In hause check: Oct-20
Power sensor HP B4B1A SN: US37292783 07-0ct-15 (in house check Oct-18) In house chack: Oct-20
Power sensor HP B481A SN: MY41082317 07-0ct-15 (in house check Oct-18) In house check: Oct-20
RF generator A&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20
Natwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-20

% Y
A

lssued: January 14, 2020

Certificate No: D750V3-1194_Jan20
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Schmid & Partner m c Service suisse d'étalonnage
Engineering AG T T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! 4?_';\'5\‘\\.\*‘ S swiss calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss; These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D750V3-1184_Jan20 Page 2 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

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

DASY Version DASYS V52,103

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 419 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 4286 % 0.88 mho/m 6 %

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

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

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 8.55 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 Wikg £ 16.5 % (k=2)
Certificate No: D750V3-1194_Jan20 Page 30f 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-27iQ
Return Loss -27.1dB

General Antenna Parameters and Design

l Electrical Delay (one direction) 1.030 ns —l

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG

Certificate No: D750V3-1194_Jan20 Page 4 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

DASY5 Validation Report for Head TSL

Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750%3 - SN:1194

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

Medium parameters used: { = 750 MHz; 6 = 0.88 S/m: &, = 42.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue re-measure 13.01.2020/Pin=250 mW, d=15mm/Zoom

Scan (7x7x7)/Cube (: Measurement grid: dx=3mm, dy=3mm, dz=5mm
Reference Value = 59.56 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.39 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 2.78 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =278 W/kg =4.44 dBW/kg

Certificate No: D750V3-1194_Jan20 Page 5 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Dibject D1a00V2 - GN; 2diB

Calibration Procadurs(s) FE.-Z11.003-04
Calibration Procedunes for dipals validation kits

Caltvation dabe: October 15, 2020

This calibration Cedicabe documents the traceatdity to national standards, which reafize the physical units of
measunmentsSl), The measunements and the mcenmainties with confidence grobability are given on the fallawing
pages and are part of the certificaba

All calibrabons have been conducted In the closed laboratory facsity, emvironment lemperafureizzasc and
humidily<70%.

Calibration Equipment used (MATE ofifical far calibration)

Prirnary Standands [T Cal Dat(Calibrated by, Certficate No) _ Scheduled Calbration
Powrer Meter  MRP2 108275 12—?&199 20 (CTTL, Mo, J0R02a6s) May =21
Powar sensor MRPEA 101383 13-y -20 (GTTL, Mo J20K02965) May-21
ReferenceProba EX30NG | BN 3617 M-Jan-20{EPEAG Ho. EX3-3517_Jan20) dan-21
DAE4 SNTH 10-Fab-2{CTTL-SPEAG Mo 220-80017) Feb-21
Secondary Standards | D # Cal Date(Calkrated by, Cartificate No)  Scheduled Calibraion
Signal Generalor EAGIAC | MY49071430  25-Feb-20 {CTTL, Mo, J20X00515) Feb2t
NetwerAnalyzer EEOTIC | MY4B110672  10-Feb-20 {CTTL, o J20X00515) Feb-21

Hama Function Binabure

Cralibrdiad by Zhac Jing SAR Tast Enginear ﬂ

Reviewad by: Lin Hao SAR Test Enginesr TﬂF %

Approved by: Qi Diarnyuan BAR Project Leader . e

lssued: Octobar 22, 2020
This calibration cerlilicale shall not be reproduced excapt in full wilhout writien approval of the laboratony

Centifbcate Mo: 220-60411 Page 1 of &
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

CALERRATION LARORATORY

m} In Colebaratian with
e

fuddt: P 51 Kueyunn Foad, Haidian DHsivket, Beijisg, 108191 Ching
Tel: +R6-10-62104R13- 1270 Fac +80-1E2304633-1 504

E-mnkl: cit i ekinmmlcmm g o clnagtl.en
lossary:
T&L tissue simukating liquid
ConvF sanaitivity in TSL / NORMx v,z
L not applcabde or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 1528-20113, "|EEE Recommendad Practice for Dwetermining the Peak
Gpatial-Averaged Specific Absomidon Rate (SAR) in the Human Head fram Wirebsss
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measuremen! procedure for assessment of specific absormtion rate of human
exposure to radso frequency fizlds fram hand-held and batdy-mounted wirakess
communication devices- Part 1 Davica used next 1o the ear (Frequency range of 30004z o
BGH=)", July 2018

e} |EC B2209-2, "Procadurs to measure fhe Specific Abscrplion Rate (SAR) For wireless
communication devices uged In close proximity to the husman bedy ffrequency range of
J0MHz 1o 8GH2)", March 2010

o) KDBSB5G64, 3AR Measurament Requirements for 100 MHz to 6 GHz

Additional Decumentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+  Maasurement Congiiions: Further details are avalable from the Validation Repor af the end
of the certificate. Al figures stated In the cerificate are vabid at the fraquency indicated.

= Anlenna Parameters wilth TSL: The dipoke is mounted with the spacer o position ils fead
point exacily below the center marking of the flal phantom saction, with the arme arented
parallal o tha body axis

«  Feed Point impedance and Refurn Loss: Thesa paramelars are measured with the dipole
positioned under the fiquid flled phantom, The impedance stated is transformed from (he
maasurement at the SMA conpector to tha feed point, The Relurn Loss ensures low
reflected powar. No uncertainly required.

= Elecirical Delsy: One-way delay batween the SMA connector and the antenna feed point.
Mo uncertainty reduirad.

s SAR measured; 3AR measured at the stated antenna input power.

s SAR normalized: SAR as measured, normalized to an Inpul pewer of 1 \W at the antenna
conneclor,

o SAR for noming! TEL paramofers: The meastred TSL paramaiers are used to calculaie the
nominal SAR resulf,

| The reported uncerlginly of measurement is stated as the standard umcertainty of
Measurement multiplied by the cowerage factor k=2, which for a nomal distribution
\‘ Corresponds 1o a coverage probability of appreximately 95%,

Crertlfbeate Na: Z20-60411 Page 2 af &
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Shenzhen Accurate Technology Co., Ltd.

. I Collehorstian with

FFTryT
T77. 5 p e a8 g
L_, CALIBRATICN LABORATORY
Add: Ho.51 Nucymam Road, Maldian Disuga, DBeipng. 100198, Chim

liel: 8. | EXAG3 3-20 70 P +Bh-E0-62 100653, 2404
E-mail: citbigchinaiil com

Moasurement Conditions
DIASY system configuration, B8 tar a8 net givan on page 1.

DASY Varsion DhsYE2 Viz.10.4 '
E_ﬂmpulmn fahvancad Exlrapolation . I!
;;lnm Tripia Flat I=J.13nu:|m [

Dlnta.ﬁu:- Dipzle Cender « TBL = 10 mm =il uMh Spacar
éﬂnlh Sean iihzlnll:.lul:l;;u:mr | ¥, ey, de =8 i

Fraquency i 1800 MHz £ 1 MHz

Hoad TSL parameters
The toilowlng peramsers and caindstions were appled.
‘r-mr_wrﬂm& Pun:|_ml|'.rn'r Conductiwity

Mominal Head TSL_IJ\-IPﬂm_lIvm ot 1.0 ;4D rilsain
| _H'Inn:umﬂ Hirard TSL phlmﬂ;m Laz.ﬂ.: 02y *C .-.10.:!-13 % 141 mhwmiﬁﬁ-
I-Fmﬂ TS temperture cﬁnuga thurinig test <0G | - et 1

SAR result with Head TSL

SAR averaned over 1 ooy’ [1 g) of Hoad TSL " Gondition
AR measured ZH0 MW inpeil paver 9,68 Wikg
SAR far nominal Hlasd TEL parametars nourmatized o 1w 0.3 Wikp ® 188 % (k)
SAR avaraged over 10 cii® (10 ) of Head TAL _h Contiion
S-\Rn!l:asur:m . 250 I'I"M"illpﬁ.lfﬂl:lliﬂi ﬁl:lﬂ Wikn
Fﬂh;;ﬂmhul Head TSL paramalena nafralized n:;-iw 20.8 '-I;|'|IH5|:| 98T % [.ﬁ:!]“
Cerlificnte Ma: Z20-6041 Page 3 of o

Page 18 of 47
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS220527-23262E-SA

CALIBRATION LARORATORY

ﬁ-{ In mlmmnamm
S —

Add: Mo 81 Kueyuan Head, Heidion Diatricr, Beijig, 100191, China
liel: +80- 10-EX10881 52070 Fruc: #8510 423006332504
Begmall: emlpiehingtl com Snpetoucwchinatibon

Appendix (Additional assessmaents outside the scope of CNAS LOsTO}

Antanna Parameters with Head TSL

: -
| Impedance, ransformead i feed paint | 4740 32000
[ Rehsm Loss | - 2T 08

General Antenna Parameters and Design

Efapirical Detay {one dirsolion) | 1070 s

Altar long term wse wilh 100%W radated power, only a shght waming of the dipoba near Ihe feadpoint can
b measured.

The dipole i mace of standard semirigid comial caisle. The center conduelar of thee feeding line is directiy
coanacied ta the second arm of the dipala. The arenna is thersfere short-circated far DG-zignalz. On same
af the dipoles, small end caps are added 10 e dipsle 2rms in order to improve mastehing when loadad
according ko the position as expiained in the "Measurament Condilianz” pEragraph. The BAR data are not
affacted by this change, The overad dipole langth = still accarding to the Standard,

Mo excessive force must be appied to the dpole arms, bacals they rright bend or the soldared
connaclions mear the feedponi may be damagsd

Additional EUT Data

| Mmuiaululte-n by BPEAG

Cerfifhcate Ma: Z20-604] | Page 4 of &
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

CALIBRATICN LABORATORY

F' I;f‘.nlllh:u-nnn with
S T7T7.8 b e a g

Audel: Mo 51 Xueyvnn Roud, Iakdion Districy, Dediing, 100191, Chiaa
Tk #6016 50433- 27 s #85-10-50 R0 0-2 004
E-tmail: etlmehinatilcain B oyive chinii Lop

DASYS Validation Report for Hend TSL Diate; 10, 15,2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipoke 1800 MHz; Ty IS0V 2: Sevinl: DIBOOVI - SN: 24018
Commumication System: U100, CW; Frequency: 1800 MHz: Dty Cyele: 1:)
Medium parameters used: = 1800 MHz; o = 1414 Sfm; & = 40.26; p = 1000 kg/m?
Phantem section: Center Section
DARYS Configmmtion:

«  Probe: EXIDVA - SMI6IT; ConvP(8.2, 8.2, 8.2) @ 1800 Mz Calibimied:
IO0-01-30

+  Sensor-Surfnce: | Amm (Mechanical Surface Detection)

+  [lectronics: DAES Sn771; Calibrated: 2020-00-4 0

= Phantom: MFP_V5.1C (20deg probe tilt); Type: QD000 PS | Cx; Seral: 1062

+  Measurement SW: DASYS2, Version 52 [0 (45: SEMCAD X Veesion febo 14
{TdR3)

System Performance Checd/Zoom Scan (Tx7x7) (M7 T Cnbve 0 Mcasuremen grick
dx=5mm, dy=%mm, dz=3mm

Reference Value = 9892 Vim; Power Dyifl = 0,04 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(I g) = 058 Wiks; SARO )= 5,15 Wikg

Smalbest distance from pouks to all points 3 di below = 9§ mm

Ratio-of SAR at M2 to SAR 8t M1 = 53.4%

Maximum value of SAR (measured) = 15.4 Wik

1047

-13.89

-17.36

Certificute Mo: 22060011 Fage 3 of &
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS220527-23262E-SA

In Collaboemtiasn with

T7T7. 5 P e a g

L,. CALIBRATION LABORATORY

Add: Mo 31 Xeayuns Road, Finidian Ditrigt, Belgng, [008%1, Ching
Tal: +80- 00623040633 2070 Fecs: +86-1062 3046333504
Ex el pnrg hitps e chinail cn

Impedance Maasuremant Plot for Head TSL

| T =5 oy v & " W
| L FOE
AT
| i
o
' ——
| "# -~
o
I 31l dstiho el Scale LoSms [FE pal) =
=3 L EROUOD0 GHE A7 OB 0] -3, 100 3. WTo-pr
A=
[ CRFY-T m;nm

Certifeate No: 23060411 Pago & of &
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

r‘\ n Collsboration with -Q'H“I”.rﬁ.;,
&7 . P~
=777 s p e a g
e
5 ——
Adkl: Moo52 HunYuanBed Eood, Husdinn District, Beijing, 100091, Chi ';, 3" v
Teel: +86-10-62 34633 -2 Fax: e D312 504 f-,j“'“\,
E-munil: cetli@chinanl.com hirtpefwwwehnatt Len

Client ATC
CALIBRATION CERTIFICATE

WA
Hﬁﬁﬁ.ﬂ.

"r’ fd

EMLBRATIDH’
CNAS Lo5T0

Certificate No:  Z21-60439

Object D1900V2 - SN 5d128

Calibration Procedura(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 27, 2021

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (51). The measuremants and the uncertainties with confidence probability are given on the following

pages and are pari of tha cerlificate.

All calibrations have been conducted in the closed laboratery facility: environment temperature (2243°C and
humedity<70%.

Calibration Equipment used (M&TE srtical for calibration)

Scheduled Callbration

Primary Standards D # Cal Date (Calibrated by, Cerlificate No.)
Power Metar MNRP2 108277 24-Bep-21 (CTTL, Mo.J21X0B325) Sep-22
Fower sensor  NRPES 104291 24-Sep-21 (CTTL, Ne.J21X08326) Sep-22
Reference Probe EX30V4 | BN 7817 03-Feb-21(CTTL-SPEAG No . 221-50001) Feb-22
DAE4 SN 1556 15-Jan-21(SPEAG No.DAE4-1556_Jan21) Jan-22
___Secpndary Standards 1D # Cal Date (Calibrated by, Cerlificate No,) _Seheduled Calibration
Signal Generalor E4438C | MY45071430 01-Fab-21 (CTTL, No.J21X00583! Jan-22
NetworkAnalyzer ESO07IC | MY45110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22
Mame Function Signature
GCallbrated by: Zhao Jing SAR Test Engineer i
Reviewed by. Lin Ha SAR Test Engineer ﬁ‘ﬁi—}{j
Approved by Qi Diaryuan SAR Project Leader ,.__gér-{?\___,

lssuad: October 31, 2021

This calibration certificate shall not bs reproduced except in full without written asproval of the laboratory

Certificate Mo: Z21-60439

Page 1ol o
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Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

.'-""- n Collsboratian with
@777 s p e a g
F‘_’- CALIBRATION LABORATORY

Al M52 HunYoonBed Tond, Hoidiaa District, Begjing, 100091, Ching
Teli + R 10-62HM 63 3-HITH Fux: +8G-10-62304033-2504
E-muil: cttliehinalil com hetpeS v chinastlan

lossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y.z

LA 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: Measuremant 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
BGHz)", July 2016

c) IEC 62208-2, "Procedure lo measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
J0MHz to 6GHz)", March 2010

o)} KDB865664, SAR Measurement Requiraments for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 System Handhook

Methods Applied and Interpretation of Parameters:

e Measurement Conditiors: Further details are available from the Validation Report at the end
of the cerlificate. All figures stated in the certificate are valid al the frequency indicated

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

s« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
pasitioned 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 uncartainty required.

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

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

e SAR normalized: S3AR as measured, normalized to an input power of 1 W at the anlenna
connector.

+« 5AR for nominal TSL perameters: The measured TSL paramelers are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is slated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximatety 95%.

Certificate Mo: Z21-60439 Page2of6
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS220527-23262E-SA

r n Collaboration with
777 & p e 3 g
i',, CALIBRATION LABORATORY

Addk Mo, 52 Hun'YomnBei Bead, Hoidian Distecy, Beip
Tl 8- 16230461 3-20T4 Fax: +i6- 16230
E-riiail: ctil@ichinan].cam hitpdfveanchinnitlen

L 9, China
-250H

Measurement Conditions
DASY system configuration, as far a8 not given on page 1.

DASY Version DASYSZ VG204
Extrapc;lalinn | Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TEL 10 mm with Sparcer
Zoom Scan Resolution = dhe, dy, dz = 5 mm
Froguency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameiers and caleulations were applied. o -
Temparalure Parmittivity Conductivity
Naminal Head-fSL parametzrs 220°C 400 1.40 mha'/m
Measured Head TSL parameters (22002 °C 40,116 % 1.38 mhoim = 6 %
Head TSL temperature change during test <{,0°C e
SAR result with Head TSL
SAR averaged over 1 e’ {1 @) of Head TSL L‘.und?lic_!r!

SAR measured 250 mW input power

.91 Wikg

SAR for nominal Head TSL parameters normakized o W

40.0 Wikg + 18.8 % (k=2)

S5AR averaged over 10 ¢ ! {10 g} of Head TSL Condition

SAR measurad 250 mW input power

505 Wikg

normalized to 1W

SAR for nominal Head TSL paramaters

20.3 Wikg £ 18.7 % (k=2)

Certificate No: 22| 60430 Page 3ol 6
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Shenzhen Accurate Technology Co., Ltd.

Report No.: SZNS220527-23262E-SA

n Collabaration with

= /f7 s B e a g
N

CALIBRATION LABORATORY

Al Na32 HuaYuanBed Road, Haslinn District, Beijing, 100091, China

lelk: +B6-10 63 3- 2070 e PRE-10-62 3046332504
E-mnil: cotliehinatil com it chimaitl.on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed o fead paint 5470+ 7.45(0

Retum Loss - £1.548
General Antenna Parameters and Design

Electrical Delay (ona direction) 1110 ns

After long term use with 100\ radiated power, only a slight warming of the dipole near the feedpoint can

be measured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore shorf-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order (o improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not

affectad by this change. The overall dipole lenath is still according to the Standard.
Ne excessive foree must be applied to the dipole arms, because they might bend or the soldered

connactions near the feedpoin: may be damaged.

Additional EUT Data

Manufactured by !

SPEAG

Certificate Moz 221-60439 Page 4 of 6
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Shenzhen Accurate Technology Co., Ltd. Report No
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CALIBRATION LABORATORY

Adid: Mo 52 HumYonnBei Road, Hakdian Distict, Beijing, 100091, China
Tel: +H6-10-62304633-207% F FRA-10-62304633-2504
E-mail: ctibichinait].com htpedfwenowchinatt Len

DASYS Validation Report for Head TSL Date: 10,27.2021
Teat Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: DI900VZ; Serial: D1900V2 - SN: 5d128
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: f= 1900 MHz; o= 1.379 $/m; & = 40.06; p = 1000 kg/m*
Phantom section: Right Section
DASYS Configuration:

+  Probe: EX3DV4 - SNT517; ConvF(7.81, 7.81, 7.8 1) @ 1900 MHz; Calibrated:
2021-02-03

« Sensor-Surface: 1 4mm (Mechanical Surface Detection)

= Electronics: DAE4 Snl556; Calibrated: 2021-01-15

¢  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

+  Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14
(7301)

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

Reference Value = 103 6 Vim; Power Drift = -0.01 dB

Peak SAR (extrapnlated) = 193 W/kg

SAR(1 g) = 9.91 W/kg; SAR(10 g) = 5.05 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 51.5%

Maximum value of SAR {measured) = 15.8 W/kg

dB
1]

-3.76
-1.562

-11.27

-15.03

-18.79 s ,

0 dB = 15.8 Wikg = 11.99 dBW/kg

Certificate Na: 721 -6041% Page & of &
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n Collaboration with

s p e a g
CALIBRATION LABORATORY

Addel: Mo.32 HuaYuanBei Raod, Huidi
Tel; +86-10. HOI3-HITY Fi
E-nnil: ettlichinattcom hittped

Impedance Measurement Plot for Head TSL

Trl 511 Log Wag 10, 06dE Aef 0.000d8 [FL]
" 51 1.5000000 GAT —iL. 516 @8
Q. |
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1, Q00
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401 p, I
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sefth (Refxd Scale L.000u [Fi Del]

1 L.9000000 GHz S4.T0E @ T.4509 0 624, 13-p

F
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Certificate Mo: £21-60439 Page 6 of &
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L] L

P" In Collsbeewpon with Q‘w& Fl-‘l‘-ﬂiﬁl
TTT, £ B_e 8 g 520 M= 0
L./ CALIBRATION LABORATORY m G N A s ;:Eﬂ.

Adil: 5051 Xuiywean Ravial, Hoisfim Dritrict, Beiing, 100191, Chisn T v CALIERATION
Teb B WZIMEIEATE P +A6-I0-60 018312504 SAmY CNAS L0570

E-muik citbEchinailcom Ittt chanal zn

Client BACL Cortificate No: 22060412
CALIBRATION CERTIFICATE

Object D2460V2 - GN; 751

Calibration Procedurals) FETERA

Calibration Procedures for dipaks validalion kits

Calibration date: October 13, 2020

This calibvation Cerlificale documens. the traceabiily to natonal standards, which realize the physical unis of
measuramants(Sl]. The measurements and the uncartainties with confidence protability are given on the foliowing
pagas and are part of the cerdificale.

All calibrations have been conductad in the clossd aboratory facility. smironment temperatureizz 3 c and
humidity<70%.

Calibration Equipment used (METE critical for calbration)

‘Primary Slandards D8 Cal Date{Calibratad by, Certiicate No,) _ Seheduled Cabration
Power Mater HRP2 106278 12-May-20 (CTTL, Mo, J20X02965) May-21
Power sensor  NRP&A 101369 12-May-20 (CTTL, Mo J20M02965) hay-21
ReferanceProbe EX3DV4 | BN 3617 A0-Jan-20[{SPEAG No EX3-3617_Jar0) Jan-21
DWRE4 SN 7T 10-Fai-20{CTTL-SPEAG,. No.Z30-80017) Fab-21
Sacondary Standards I # Cal Date{ Calibrabed by, E‘.’.’"“?""F {d‘u.} Beheduled Calbralion
Signal Generalor E4436C | MY4D071430  26-Feb-20 (CTTL, No.J20X00518) Feb-21
MetworkAnalyzer ESOTAC | MY4E6110873  10-Faeb-20 (CTTL, Mo J20X00515) Feb-21

MName Funsclion Signatura
Callbemied by Zhaa Jing SAR Test Enginoer
Reviewsd by Lin Hao SAR Tost Enginear | ﬁé{;
Approved by: Qi Dianyuan SAR Project Leader bR

Iszued: Octobar 22, 2020
This calibration cerlificate shal not be reproduced except in full withoul wrilken approval of the |laboratory.

Certificate Ma: Z20-604112 Page & of &

Page 28 of 47




Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

ﬁ In Cellabanation with =

CALIBRATION LABORATORY
Adil: Wi 51 Kvmywom Hoad, Hoidion Distrct, Beijmp, 10019, Chinn
Teel: HEG-10-52 34633207 Faoiz +80=10-62304633-7 504
E=mail: cutkidchinatibeom it e chinaitlon
Glossary:
TEL tigsue simulating liguid
CanvF sensifivily in TSL / NORMx,y.z
A not applicabile or not measured

Calibration is Parfarmad According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absarption Rale (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measurement procedure for assessment of spacific absorption rate of human
exposune bo radio frequency fields from hand-held and body-mounted wiraless
communication devices- Part 1: Davice used nexl to the ear (Frequency range of 300MHz to
G6GHz)", July 2016

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

d) KDBa6E56E64, SAR Measurement Requiremants for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 Systemn Handbook

Matheds Applied and Interpretation of Parameters:

+  Maasurement Condilions: Further details are avallable from the Validalion Report at the end
of the certificate, All figures slated in the cerfificate are valid at the frequency indlcated.

= Antenna Parameters with TSL: The dipole is mounted with ihe spacer to position its feed
point exactly below the centar marking of the flat phantom section, with the arms criented
paraliel 1o the body axis,

« Feed Poinl impedance and Refurm Loss: These paramelers ane measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connecior to the feed point. The Relurn Loss ensures low
reflected powar. Mo uncarainty required.

+  Elecincal Delay: One-way delay between the SMA connector and the anlenna feed point,
Mo uncertainty required.

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

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

«  SAR for nominal TSL paramelers; The measured TSL parameters are usad to calculate the
nominal SAR result,

The reported uncerainly of measurement |5 slated as the standard uncartainty of
Measurement multipied by the coverage factor k=2, which for 8 nomal disribution
Comesponds o a coverage probability of approximately 85%.

Certifleans Mo: 220-60412 Page 2 of &
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Add: Mo 31 Xecyuss Roul, Heidian Disrict, Beiflsg, 100091, Ching
Tob +R6-10-62 Wl 6332070 Fax: +86-10-62 3046332504

E-muil; ein¥ichimatl.oom Bt v, chimai.on
Measurement Conditions
DASY systom conliguralior, as far as nol ghven ai page 1.
| DASY Veraion DA5 Y52 V52,104 J
Extrapolation | Adwanond Exlrapatalion
Phantom Triple Fial Phanlom 5.1C
Distance nlpmmmu -EL i1 10 mim - with Spacer
Zoom Scan Resalutlon o, dy, iz =& mm
Fraquency ) 2460 Hl:;:t 1 MHz
Head TSL parameters
The following paramatars and calculations were apalisd
Temperature Pormittiity | Condustivity
Naminal Husd TSL parameters 2207C 392 180 mhom
inaiul'ﬂl Hend TSL parametbors (22002 °C B0zE % 141 rntm +8%
Haad TSL temperature changs during test =1 0% . - . -
SAR result with Head TSL ——
SAR averaged over1 emr’ (1 ) of Hoal TEL Candifian |
SAR measured 260 W inpid powar 13,3 Wikg
SAR Tor nominal Head TSL paramalers normalzed o 18 53.0 Wikg £ 10.8 % (k=2]
SAR averagai over 10 cm’ {10 g of Head TSL Condilion e Bl
SAR measured 250 ¥ input powar £.12 Wkg .1
SAR for nominal Head TSL paramesars nurrnn‘i;a;d.ln 1w 4.4 'I.M'h;.t 18,7 % (k=2)
Coertificata Mo, £20-604[2 Page 1 af o
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Report No.: SZNS220527-23262E-SA

CALIBRATION LABORATORY

Akt Mo Keyiian Roud, Huding Disics, Beiiing 100091, Ching
Tol: +Bb - 52104033170 Face: +B6- 18R I 52504
E-msil el @ chinni|com Lttt cldasmil2n

Appendix (Additional assessments outside the scope of CNAS LO&TD)

Antenna Parameters with Head TSL

impadance, ranstonmed fo faed poinl 5360+ 403 0 |
Fiatum Loas | - 26.7dR j
i ——

General Antenna Paramaters and Design

| Elacinical Dalay jane direolion) 1022 s

After long term wsa with 100W radiated power, anly a alight warming of the dipete near the feedpaint can
b2 measunzd,

The dipole is made of standard semingid coaxial cabla, The camar eanductar of the feading line s directly
connecked 1o the sacond arm of the dipale. The artenna is therelore shom-circulted for DC-signals. On some
al ihe dipoles, small end caps are added o the diple arms n ordar to improve madching when loaded
ascording b the posilion as expfained in the "Measuremant Condilions” paragraph. The SAR data are nal
affected by this change. The overall dipole langth s ssll according o ihe Standard,

Mo excesgive forca must be apgied to the dipole arms, becauss thexy might berd or the soldared
cennechions near the feedpoint may be damaged

Additional EUT Data

L]

Manufacturad by SPEAG

Cortificate Mo: Z20-60412 Page 4 of o
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#“WJ In Colfabamtion wirk =

S p e a g
\.—v CALIBRATION LARGRATORY

Adik Ma 51 Xueyuan Houd, Hidiss Districe, Besging, 100191, Chine

Tek: # Bt 10-G730 8633-2070 Fii: +Bb- 1 0-82504633-2504
E-maik aill @ chinan] com bt et chinaz Lan
DASYS Valldwtion Report for Head TSL Dave: 10.13.2020

Test Laboratary: CTTL, Beijing, Ching

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450VE - SN: 751
Communication System: LITE 0, CW; Frequency; 2450 MHz; Duty Cyele: |:]
Medium parameters used: £= 2450 MHz; o = 1809 Sim; & = 39,02; p = 1000 kpm’
Fhantom section: Center Section

ASYS Configaration:

= Probe: EX3DV4 - SNIGLT; ConvF(7.65, 7.65, 7.65) @i 2450 MHz; Calibrated:
2020-01-30

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

«  Electronics: DAES S0771; Calibrated: 2000-02-10

*  Phantom: MFP_VS.1C (Mdeg probe tili): Type: QD O P51 Cx; Serial; 1062

*  Measurement SW: DASY 32, Version 52,10 (4} SEMCAD X Version 14.6.14
(T483)

Dipale Cabibration/Zoom Sean (TaTxT) (T T TV ube 0 Measuremenl grid; dx=5mm,
dy=5mam, chz=5mm

Reference Value = 107,1 Vim:; Power Drift = -0.04 B

Peak SAR {extrapalated) = 28.1 Wiky

SAR(1 g) = 1.3 W/kg; SAR(10 g) = 6.12 Wikp

Smallest distance from peaks 1o all points 3 dB helow = 9 mm

Ratio of SAR m M2 10 SAR at M1 = 47.6%

Maximurm valie of SAR (mensured) = 22,7 Wikg

13.32

17,76

220

0 dB = 22.7 Wikg = 13,56 dBW/kg

Certificnte Mo: ZH-60412 Fage 5 of 6

Page 32 of 47




Shenzhen Accurate Technology Co., Ltd. Report No.: SZNS220527-23262E-SA

!T-';‘- 3 Im Collakearation with
Iy
=777 s e
S —— CALIBRATION LABORATORY
Adi: No 51 Xuevean Road, Haldian Destrics, Mefiing, 180191, Chisa

Ted: # B 10-42 300 33. 2070 Fruc #B6-10-52 3048352 a0
[E=mall: eil wihiloom Bbpc o chinp | g

Impedance Measuremant Plot for Head TSL

rd i1 Lag Wag L5, G0de; maf 0, G00dE [F1]
o T RS |
.|
|
W |
s
0. 00 \
T . T 3 A
- t [ DS
2 T, -
% -
Y
o0 | \f
- T b
PN 21l zaich dRe =) fcalo 1.0000 [FL peT)
31 LANDOHO GHE Y0.B0B B 40T 8 TLL T

F
1 St 239 0 [FEW 100 168 B 2o o [W)
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Calibration Laboralory of \s‘\'@"’z, [ Schweizerischer Kalibrierdienst

Schmid & Partner i‘ﬁ c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 4;/,//:?'" S S  swiss Calibration Service

o
il

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

Client BACL Certificate No: D2600V2-1162_0Oct19
CALIBRATION CERTIFICATE

Object D2600V2 - SN:1162

Calibration procedure(s) QA CAL-05.vi1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: October 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (3.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 03-Apr-18 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-13 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-12 (No. 217-02833) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 068327 04-Apr-19 (No. 217-02895) Apr-20

Refarance Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (Mo. DAE4-601_Apr19) Apr-20

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

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP B481A SN: UsS37202783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 84814 SM: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-08 SN: 100872 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agllent EB3584 | SM: US41080477 31-Mar-14 (in house chack Oot-18) In house check: Oct-19
Name Function Signature

Calibrated by: Leif Klysner Laboratory Technician W %’
Approved by: Katja Pokovic Technical Manager ‘f%

Issued: October 2, 2019

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

Certificate No: D2600V2-1162_0ct19 Page 1 of 6
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Shenzhen Accurate Technology Co., Ltd.

" : Wy
Callb(atlon Laboratory of {\“;:\\:_;"/.; (] Schweizerischer Kalibrierdienst
Schmid & Partner ila@‘ﬁé c Service suisse d'étalonnage

Engineering AG el Servizio svizzero di taratura

; : N (] i S :
Zeughausstrasse 43, 8004 Zurich, Switzerland oy r/—\ N Swiss Calibration Service
Sl

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Report No.: SZNS220527-23262E-SA

Certificate No: D2600V2-1162_0ct19 Page 2 of 6

Page 35 of 47
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Report No.: SZNS220527-23262E-SA

Measurement Conditions

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

DASY Version DASY5 v562.10.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 2600 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2)°C 373+6% 2.03 mho/m £ 6 %

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

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

SAR measured 250 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W 55.4 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.31 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24,9 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1162_0ct19 Page 3 of 6

Page 36 of 47
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Report No.: SZNS220527-23262E-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4740-79jQ

Return Loss -21.4dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.146 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

| Manufactured by

SPEAG

Certificate No: D2600V2-1162_0ct19

Page 4 of
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DASYS5 Validation Report for Head TSL

Date: 02.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz: ¢ = 2.03 S/m; & = 37.3; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 118.6 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.31 W/kg

Maximum value of SAR (measured) = 24.0 Wikg

-4.80

-9.60

-14.40

-19.20

-24.00

0 dB =24.0 W/kg =13.80 dBW/kg

Cerlificate No: D2600V2-1162_0ct19 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System Window Help

2.600000 GHz 47383 0
77311 pF  -7.8178 0
85311 muU

-103.58 °

Chidvg= 20
Chi: Start 2.40000 GHz = —— Stop 220000 GHz
i 511 > ] 2.600000 GHz  -2].380 dB
g
000
15,00
booo  F S —
L1500 — e —
Leoo T Pl ®
125,00 s 2
130,00
135 .00
0 Ch 1 &g = |20
Chi: Start 2 40000 GHz s Stop 280000 GHz
Status CH1: 511 C* 1-Port Avg=20 Delay LCL
Certificate No: D2600V2-1162_0ct19 Page 6 of &
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Calibration Laboratory of

S [ Schweizerischer Kalibrierdienst
T =~ e
Schmid & Partner ;E“\E/—/mf—, c Service suisse d'étalonnage
Engineering AG =t Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4‘/,_‘,/{;1\\.\\? S swiss Calibration Service
RUT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client BACL USA Certificate No: D5SGH2zV2-1301_Jan20

|CALIBRATION CERTIFICATE |

Ohbject D5GHzV2 - SN:1301

Calibration procedura(s) QA CAL-22.v4
Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration date: January 10, 2020

This calibration cartificate documents the traceability to national standlards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are par of the cartificate.

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

Calibration Equipmant used (M&TE eritical for calibration)

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

Powiar meter NAP SN 104778 03-Apr-19 (Mo, 217-02882/02893) Apr-20

Powar sensor NRP-£31 SN: 106244 G3-Apr-19 (Mo, 217-02852) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo, 217-02883) Apr-20

Referance 20 dB Altenuator SN: 5058 (20k) 04-Apr-19 (Mo, 217-02884) Apr-20

Type-M mismatch combination SN: 5047.2 / 06327 04-Apr-18 (Mo, 217-02835) Apr-20

Reference Prabe EX3DV4 SN 3503 31-Dec-19 (Mo, EX3-3503_Dec19) Dac-20

DAE4 SN: 801 27-Dec-19 (No. DAE4-601_Decl19) Dec-20

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4418B SN: GB39512475 30-Oct-14 (in house check Feb-19) In hause check: Oct-20

Power sensor HP 84814 SN: US37282783 O7-0ct-15 (in housae check Oct-18) In house check; Oct-20

Pawer sensar HP 84814 Sh: MY41082317 O7-0ct-15 (in house check Oct-18) In housa check; Oct-20

RAF ganerator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Ocl-18) In house check: Oct-20

Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In hiowsa chegk; Oct-20
Mame Function Signature

Calibrated by: Michagl Weher Laboratory Technician /M
Appraved by: Katja Pokovic Technical Manager %ﬁ

Issued: January 14, 2020

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

Certificate No: DEGHzV2-1301_Jan20 Page 1 of 8
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

moOw

Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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

c) |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 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: DEGHzV2-1301_Jan20 Page 2 of 8
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Report No.: SZNS220527-23262E-SA

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 V562.10.3
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

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

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 348x6% 4.48 mho/m £ 6 %
Head TSL temperature change during test <05°C —ann —nnn
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.13Whkg
SAR for nominal Head TSL parameters normalized to 1W 80.7 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW input power 2,33 Whkg
SAR for nominal Head TSL parameters narmalized to 1W 23.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+02)°C 343+6% 4.83 mho/m + 6 %
Head TSL temperature change during test <05°C — ———
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.59 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

85.1 Wikg = 19.9 % (k=2)

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

SAR measured

100 mW input power

2.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.1 Wikg = 19.5 % (k=2)

Certificate Mo: DSGHzV2-1301_Jan20

Page 3 of 8
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

MNominal Head TSL parameters 22.0°C 35.3 5.27 mho/m

Measured Head TSL parameters (22.0x0.2)°C 34.0£6% 5.03 mhofm £ 6 %

Head TSL temperature change during test <05°C - il
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 8.10 W/kg

SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.20 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Certificate Mo: D5GHzZV2-1301_Jan20 Page 4 0f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 47.80Q-3.1jQ
Return Loss -28.2dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 51.80Q+18jQ
Return Loss -31.4dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5120Q+31Q
Return Loss - 29.6 dB

General Antenna Parameters and Design

|Eectrlcal Delay (one direction) 1.182 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 aecording 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
feadpoint may be damaged.

Additional EUT Data
| Manufactured by l SPEAG
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DASYS Validation Report for Head TSL
Date: 10.01.2020

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1301

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.48 S/m; & = 34.8; p = 1000 kg/m® ,

Medium parameters used: f= 5600 MHz; o =4.83 5/m; & = 34.3; p = 1000 kg/m’® ,

Medium parameters used: f= 5800 MHe; o = 5.03 S/m; & = 34; p = 1000 kg/m?

Phantom section: Flat Section

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

DASYS52 Configuration:

* Probe: EX3DV4 - SN3503; ConvF(5.45, 5.45, 5.45) @ 5250 MHz, ConvF(5, 5, 5) @ 5600 MHz,
ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated: 31.12.2019

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

¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019

»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

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 = 77.91 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(1 g) = 8.13 Wikg; SAR(10 g) = 2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =70.1%

Maximum value of SAR (measured) = 18.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 78.16 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.44 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratic of SAR at M2 to SAR at M1 =67.4%

Maximum value of SAR (measured) = 19.8 W/kg

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 = 75.29 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 19.4 Wikg
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-5.00

0dB = 18.1 W/kg = 12.58 dBW/kg
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Impedance Measurement Plot for Head TSL

Elle View Channel Sweep Cabbration Trace Scale Marker System  Window  Help
1 5.250000 GHz 478150
9.E435pF 31416 0
2: 5600000 GHz 31 Q
54765 pH 1.3263 00
5.200000 GHz 51230
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= 5.500000 GHz 33,955 muU
171.80 -
ChiAwg= 20
Chi: Stae 500000 GH2 — Stop 600000 GHz
10,00 u 1 5.450000 GHz -23.156 dB
500 L~ |:||||'||||| TANE _" 120 R
5400000 GHz 235
il 00000 G H; 3563 dB
13.00
10,00
F15.00
L2000 —
L2500 — e e
o 1S o g - 3
La0.00 - — =
L35.00 :
Lan oo Chifwg= 20 \
Chi: Start 500000 GHz2 =—— Stop 6.00000 GHz
Status  CH1: 511 | £1-Patt Avg=20 Delay LCL
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