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CALIBRATION CERTIFICATE

Object DAE4 - SN: 546

Calibration Procedure(s) FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: September 15, 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 D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 14-Jun-22 (CTTL, No.J22X04180) Jun-23
Name Function Signature

Calibrated Dy Yu Zongying SAR Test Engineer /‘2%
Reviewed by: Lin Hao SAR Test Engineer *‘f’ TM X

Approved by: Qi Dianyuan SAR Project Leader @he,\_/

Issued: September 16, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
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:
« DC Voltage 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.

» 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.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = OO +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

:
High Range 405.367 + 0.15% (k=2) | 404.116 + 0.15% (k=2) | 404.236 + 0.15% (k=2)
Low Range 3.98597 + 0.7% (k=2) | 3.95583 +0.7% (k=2) | 3.97743 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system _247.5° + 1"

Calibration Factors

Certificate No: Z22-60406 Page 3 of 3
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Client SRTC Certificate No: Z22-60407

CALIBRATION CERTIFICATE

Object ES3DV3 - SN : 3127

Calibration Procedure(s) FF-711-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: September 23, 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 14:.—Jun-22(CTI’L, No.J22X04181) Jun-23
Power sensor NRP-Z91 101547 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensor NRP-Z91 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23
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 3846 20-May-22(SPEAG, No.EX3-3846 May22) May-23
SN 771 20-Jan-22(SPEAG, No.DAE4-771 Jan22) Jan-23

| DAE4

_Secondary Standards 1D # ~ cal D-ate(CaIibrated E)y, Certificate No.) Scheduled Calibration
\ SignalGenerator MG3700A | 6201052605 14-Jun-22(CTTL, No.J22X04182) Jun-23
Network Analyzer E5071C | MY46110673  14-Jan-22(CTTL, No.J22X00406) Jan-23
Name Function Signature
!
Calibrated by: Yu Zongying SAR Test Engineer éﬂ:)
| Reviewed Dy: Lin Hao SAR Test Engineer 3 ‘ﬂ#‘,ﬁ% |
Approved by: Qi Dianyuan SAR Project Leader -:.-:%;ft,.\_/

Issued: September 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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DASY/EASY - Parameters of Probe: ES3DV3 -~ SN:3127

Basic Calibration Parameters

| sensorX SensorY | SensorZ Unc (k=2)
Norm(pV/(V/m)?)A 1.26 1.22 £10.0%

DCP(mV)"® 102.6 103.2 103.7

Modulation Calibration Parameters
Communication A B D VR UncE
System Name dB dBVuV dB mV (k=2)

cw

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%.

X (00 [00 |10 [000 [2584 |#2.1%
v Joo oo [10 | = [2594
Z

00 Joo [10 | = ]2565

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 4).
® Numerical linearization parameter: uncertainty not required.

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

Certificate No:Z22-60407 Page 3 of 9
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3127

Calibration Parameter Determined in Head Tissue Simulating Media
[ Relative Conductlvlt-y Depth® | Unct.
fIM C G
MHZI™ | permittivity (S/m)°* m S AlPha™ | mm) | (k=2)
750 41.9 089 | 640 | 6.40 6 1.57 | £12.1%
835 41.5 620 | 620 +12.1%

+12.1%
+12.1%
+121%
+12.1%
+12.1%

40.0 5.07 5.07 5.07
40.0 4.99 4.99 4.99
2300 39.5 1.67 4.78 4.78 4.78
2450 39.2 1.80 4.58 4.58
2600 39.0 1.96 4.41 4.41

-
W

1 II

¢ 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 (€ and 0) 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.

Certificate No;Z22-60407 Page 4 of 9
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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)

Certificate No:Z22-60407 Page 5 of 9
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Receiving Pattern (®), 6=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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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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Other Probe Parameters

Sensor Arrangement

Connector Angle (°)

CAICT

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3127

Triangular

Mechanical Surface Detection Mode

Optical Surface Detection Mode

Probe Overall Length

Probe Body Diameter

161.7

enabled

disable

337mm

10mm

' Tip Length

Tip Diameter

l S L : pos

| Probe Tip to Sensor X Calibration Point

10mm

4mm

2mm

Probe Tip to Sensor Y Calibration Point

Probe Tip to Sensor Z Calibration Point

Recommended Measurement Distance from Surface

2mm

2mm

3mm

S— ———— ————————— e e —

Certificate No:Z22-60407 Page 9 of 9
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Client SRTC Certlificate No:  Z20-80383

CALIBRATION CERTIFICATE

Chject D750V3 - 8N: 1101

Canbrafion Procedure(s) FF-211-002-01

Calibration Proceduras for dipahe validation kits
Calibration date: Ociober 18, 2020
‘This calibration Certificate documents the tracesbiity to national standards, which realize ihe physical units of

measurements(S1). The measurements and the uncertainties with confidence probability are given an the following
pages and are part of the certificate.

All calibra¥ons have been conducled I the closed laboratory facility: environment tempesature{22:3°C and
humidity<70%.

Calibratian Equipmant used {M&TE critical for calibration)

Primary Standards ID # Cal Date{Callbeated by, Ceriificale No.)  Scheduled Calibration
Power Meter NRFP2 106276 12-May-20 [CTTL, No.J20X02865) May-21
Power sensor WNRPEA 101389 12-May-20 (CTTL, Mo J20X02055) May-21
ReferenceProbs EX3DV4 | SN 3617 3-Jan-20{SPEAG No.EX3-3517_Jan2{) Jan-21
DAE4 SN 771 10-Feb-2{CTTL-SPEAG, No. 220-80017) Fab-21
Secondary Standards o # Cal Date({Calbrated by, Cerificate No.) Scheduled Calibrakion
Signal Ganerator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnglyzer ES071C | MY46110673  10-Fab-20 (CTTL, N J20X00515) Feb-21

Name Function Signature

Callbeated by: Znao Jing SAR Test Enginosr -éi_{

Reviewad by. Lin Hao SAR Tast Enginesr ﬂr %7

Approved by: Qi Dianyuan SAR Project Leader =t

Issued: October 22, 2020
This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.

Centificate Na: 220-60393 Page 1 of 6
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Glossary:

TSL tissue simulating liquid

ConvF gensitivity in TSL / NORMx,y,z
NiA, not applicable or not measured

Callbration is Performad 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 Devicas: Measurement Techniques®, June 2013

b} IEC 622091, "Measurement procedura for assessment of specific absorption rate of human
exposure to radio fraquency fiekis from hand-hetd and body-mounted wiraless
communication devices- Part 1; Davice used next to the ear (Frequency range of 300MHZ to
6GHz)", July 2016

c) IEC 62208-2, *Procedure {o measure the Specific Absorpiion Rate (SAR) For wireless

communication devices used in ckse proximity to the hurman body {frequency range of
30MHz to 6GHZ)", March 2010

d} KDB8BS6E64, SAR Measurement Raquirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parametors:

« Measurement Conditions; Further details are available from the Valldation Report at the end
of the certificate. All figuras stated in the certificate are valid at the frequency indicated.

« Anfsnna Parametars 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 criented
parallel to the body axis.

o Feed Point iImpedance and Ratum Loss: These parameters are measured with the dipole
positioned under the kquid filled phantom, Tha impedance stated is transformed from the
maasurament at the SMA connector to the feed point. The Refurn Loss ensures low
reflected power. No uncertainty required.

« FElacirical Delay; One-way delay between the SMA connactor and the antenna feed point.
Mo 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
connector.

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

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

Certificste No: Z20-60393 Page 2 of &
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Measurement Conditions
DASY syslem configuration, as far a3 not given on page 1.
DASY Versian DASYS2 W52.10.4
Exirapolation Advanced Exirapolation
Phaniom Triple Fat Pharom 5.4C
Diatance Dipole Cantar - TSL 15 mm with Spacer
Zoom Scan Resclution b, dy, dZ = 5 mm
Fraguency 750 WHzZ £+ 1 MHz
Head TSL parametors
The following paramaters and calculatons ware applied.
Temperature Parmitiivity Conductivity
Nomingl Haad TEL paramaters 20C 41% 0.89 mha/m
Measured Haad TEL parmmators {220+ 0.2} °C MNT26% 0.91 mihaim £ 6 %
Head TSL temperature change during test =<1.0"C — —
SAR result with Head TSL
SAR avaraged avar1 cn’ {4 g) of Hemd TSL Cordition
SAR measured 250 m¥Y inpul power 2.13 Wikg

SAR for nominal Head TSL paramalers

normalized to 1W | B.40 Wikg 2 18.8 % (#=2)

SAR avaraged over 10 ¢’ {10 g) of Maad TSL Condition

SAR mepsured

250 m'W inpul powar

1.44 Wikg

SAR for naminal Head TSL paramelers

nomnalized be 1W B.70 Wikg & 1B.7 % (k=2]

Certificate No: Z20-50393
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Appendix (Additional assessments outside the scope of CNAS LOS570)

Antenna Parameters with Head TSL

Impedancs, tranaformed to faed paint 53T0- 16310

Retim Logs -28.2dB
General Antenna Parametars and Design

Elgctricad Dalay lone dirsction) 0.901 ns

After long term usa with 100W radiated power, only a skght wanming of the dipole near the feadpoint can

be measured.

The dipole iz mads of standard semirigid coaxial cable. The center conducitor of the feeding line |s directly
cannested to the second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On =ome
of the dipoles, small end caps are added fo the dipole arma in order 1o Improve maiching when loaded
according to the position as explained in the "Measurement Condiions” pargraph. The SAR dsta are not

affactad by this change. The ovarall dipole kength s slill according o the Standard.

No excessive force must ba appliad to the dipole amns, because thay might bend or the soldered

connections near the feadpoint may be damaged.

Additional EUT Data

Manufactured by

SHEAG

Centificate No: 220-60393
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DASYS Validation Report for Head TSL Date: 10.16.:2000
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Seria): D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: F= 750 MHz; o = 0.905 S/m; & = 41.7; p = 1000 kp/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN3617: ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated:
2020-01-30

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

Electronics: DAE4 Sn771; Calibrated: 2020-02-10

Phantorn: MFP_V5.1C (20deg probe tilt); Type: QD 000 P31 Cx; Seriak: 1062
Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

# =% &% 4

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

Reference Value = 54.36 V/im; Power Drift = -0.03 dB

Peak SAR (extrupolated) = 3.04 Wikg

SAR(1 gy = 2.13 Wikg: SAR(10 g) = 1.44 W/kg

Smallest distance from peaks to ell points 3 dB below = 18.4 mm

Ratio of SAR at M2 to SAR at M1 = 69.%%

Maximum value of SAR (measured) =2.75 Wikg

dB

o
-1.90
-3.81

5.1

-T.62

4.52

0 dB=2.75 Wikg = 4.39 dBW/g

Certificate No: Z20-603%3 Pege 5 of &
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.0008/ Aaf 0.00038 [F1] I

50-00 25750, 00000 MAz -20.175 db
40,00

000 |
.00 |

10.20
0. 000
19.00

. 00
30, 00
40,00

-50.00

&T7i s 068 a
S

PEE 21 Swith (Rejx) zeale 1000w [F1 bal]
3l 750, DOCG0 MM 33.TOR O oL, G344 G 120.04-pF -

Cenificate Mo: Z20-60393 Pege & of &
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Client SRTC Cartificate No: Z20-80394

CALIBRATION CERTIFICATE

Object DA3ISV2 - SN: 44023
Calibeation Procedure{s) FF 39150501
Calibration Procedurss for dipole validation kits

Calibwation date: Octobar 18, 2020
This calibration Certificate documents the traceability Lo national standards, which realize the physical units of

measurements(5l). The maasurements and the uncerainties with confidance probability are given on the following
pages and are part of lhe certificate.

All calibrations hgve been conducted in the closed laboralowy Rcility: environment temperaturai22e3pc and
humidity<70%.

Calibration Equipment used (MATE critical for callbration}

Primary Standards ID# Cal Date{Cahibrated by, Certificate No.) _ Schaduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL. No.J20X02965) May-21
Power sengor  NRPEA 101358 12-May-20 (CTTL, No.J20X02045) May-21
ReferenceProbe EX3DV4 [ SN3617  30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG, No.Z20-80017) Feb-21
Secordury Standards 1D # Cal Date{(Calibsated by, Ceriificate No.)  Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESO71C | MY45110673  10-Fab-20 (CTTL. No.J20X00515) Feb-21

Mams Function Signature

Calibrated by: Zhao Jing SAR Teat Enginesr { i/

R Lin Hao SAR Test Engineer 1ﬁF 2,

Atk 2 Qi Dlanyuan 8AR Project Lasder -

Issued: October 22, 2020
This calibration certificata shall not be reproduced except in full without written approval of the laboratory.

Centificate No: 220-60394 Page 1 of 6




Add: Mo.§ 1 Nueyusn Road, Haidian Districl, Beiling, 100191, Chin
Tel: +86-10-63104633-2079 Faoe: +86-30-52304633-2504
E-medl: ctild chinotil.com bntp:/Fwewrwechinasil.en

Gloasary:

TSL tissue simulating liquid

ConvF sensitivity in TSL 7 NORMx,y.z
NiA not applicable or not measured

Calibration Is Performed According to the Following Standards:

8) |IEEE Std 1528-2013, “IEEE Recommended Practice for Datermining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communlications Devices: Maasurament Technigues™, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fialds from hand-held and body-mounted wireless
communication devices- Part 1: Device used next ta the ear (Frequency range of 300MHz to
6GHz)", July 2016

c} IEC 62208-2, “Procedure to measurs the Specific Absorpion Rata (SAR) For wireless
communication devices usad in close proximily to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBB65664, SAR Measurament Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY45 Systern Handbook

Methods Applied and Interpretation of Parametars:

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

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

» Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impadance stated is transformed from the
measurament at the SMA connector o the feed point. The Retum Loss ensures low
reflected power. No uncentainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed peint,
No uncertainty required.

+ SAR measured: SAR measured at the stated antanna input power,

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

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

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

Certificate No: Z20-60394 Page 2 of 6
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Measurement Conditions
DASY system configuration. as Ear as not given on pape 1.
DASY Version OASYS2 VE2.10.4
Extrapolation Advanced Extrapolation
Phantam Tripla Flal Phentom 5.1C
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resohution dx, dy, dz = 5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The (ohowiny parameters and calculalions wans applied.
Temparature Pormitilvity Conductivity
Nominal Hasd TSL parametars 220°C 415 080 mhodm
Maasured Head TSL parameatars {220+02)°C 41716% 0.91 mho/m £ 6 %
Head TSL temperature change during teat =1.0°C = —
SAR result with Head TSL
SAR averagwd over 1 cnr’ (1 g! of Head T8L Candltion
SAR meacurad 250 mW Input power 2.56 Wikg
SAR for nomingl Head TSL parameters normalized to 1W 938 Wikg & 18.8 % (k=2)
BAR avetaged over 10 cm’ {10 g} of Head TSL Condition
SAR measured 250 MYV input power 1.57 Wikg
SAR for nominal Head TSL parametars nosmalized fo 1W 6.25 Wikg £ 18.7 % [i=2)

Cextificate No: Z20-60394 Page 3 of &
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Appendix (Additional assessments cutside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Irpedance, irensformed io fesd poin 2602370

Redum Loss - 20.3dB
General Antenna Parameters and Dasign

Elecirical Dalay (ona direclion) 1.254 ns

Aftar long term use with 100W radiated power, only 3 slight warming of the dipoie naar the feedpoint can

be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line ia directly
connected ko the secand arm of the dipole. Tha antenna is therafare shor-drcuited for DC-signals. On some
of the dipoles, small end caps are added 1o the dipale arms in order to imprave matching when loaded
eccording to the positon as explained In the "Measurement Gondilions™ paragraph. The SAR data are not

affacted by thia change. The overall dipale langth is still according to e Standard.

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

connections near the feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Certificate No: Z20-6(194
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DASYS Validatios Report for Head TSL Date: 10.16.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D835V2 - SN: 44023
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters vsed: f = 835 MHz; o = 0.909 S/m; &, = 41.68; p = 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

» Pmbe: EX3DV4 - SN3617; ConvF(9.66, 9.66, 9.66) @ 835 MHz; Calibrated:
2020-01-30

Sensor-Surface; 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2020-02-10

Phantom: MFP_V5.1C (20deg probe tilt), Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASY 52, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

*» B B &

Dipole Calibration/Zoom Scan {7x7x7) {7x7x7YCabe &: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 58.02 ¥V/m:; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.40 Wikg

SAR(] g) = 2.36 W/hg; SAR(10 g) = 1.57 Wikg

Smallest distance from peaks to all points 3 dB below = 17 mm
Ratio of SAR at M2 to SAR at M1 = 69.4%

Maximum value of SAR. (measured) = 3.08 Wikg

'31:92
-5.89

-7.85

4.81

0 dB = 3.08 Wikg = 4.89 dBW/kg

Certificate No: Z20-50394 Page 5 of §
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Impedance Measurament Plot for Haad TSL
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Impedance Measurement Plot for Head TSL
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Client SRTC Cartificate No:  Z20-60395

CALIBRATION CERTIFICATE

Objact D1450V2 - SN: 1085

Calibration Procadure(s) FF-Z11-003-01

Calibration Procedures for dipole validstion kits

Calibratian date; October 18, 2020
This callbration Certificate documants the traceability to national standards, which reslize the physical units of

measurements{Sl). The measurements and the uncaniainties with confidenca probabllity are given on the Rliewing
pages and are part of the carificate.

Al calibrations have besn concucted in the closed kaboratory facility: environment temperaturei22:3°c and
humidity<70%.

Calibration Equipment used {METE criical for calibvation)

Primary Standands ID # Cal Dals(Calibrated by, Cestificate No.) __ Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No../20X02985) May-21
Power sensor NRPAA 101369 12-May-20 (CTTL, Mo.J20X02985) May-21
ReferancePrabe EX30V4 | SN3617  30-Jan-20(SPEAG,No.EX3-3817_Jan20) Jan-21
DAE4 SN 771 10-F8b-20(CTTL-SPEAG,No.Z20-60017) Feb-21
Secondary Standards | ID# Cal DateiCalbrated by, Certificale No.) __ Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Fab-20 (CTTL, No.J20X00516) Fab-21
NetworkAnalyzer ES071C | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function nature

Sl Zhgo Jing SAR Test Engineer

Ak Lin Hao SAR Test Engineer -vﬁfzkp

Approved by: Gi Dianyuan SAR Project Laader T

lssued: October 22, 2020
This caltbration cariificate shall not be reproduced except in full withaut written approval of the laboratory.
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Add: o531 Xueynan Road, Huidion District, Befjing, 100191, China
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E-mail: cul@chinuyl.com hittpz v chininit].cn
Glozsary:

TSL tissue simulating liquld

ConvF sensitivity in TSL / NORMX.y.2
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|[EEE Racommended Practice for Determining the Peak
Spatial-Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 82209-1, "Measuremant procedure for assessment of specific absorption rate ¢f human
exposure to radio frequency fields from hand-hekd and body-mounted wireless
communication devices- Part 1: Davice used next to the ear (Frequency range of 300MH2 to
BGHz)", July 2016

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

d} KDB365864, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation:
&) DASY4/5 System Handbook

Meathods Applied and Interpratation of Parameaters:

» Measurement Conditions: Fusther details are available from the Validation Report at the end
of the centificate. Al figures stated in the certificale are valid at the frequency indicated.

« Antenng Paramelers with TSL: The dipols is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

« Feed Point impedsance and Retum Loss: These parametars are maasured with the dipole
positioned under the liquid filled phantomn. The impedance staled is transformed from the
meaasurement at tha SMA connactor to tha faed point. The Return Loss ensures low
reflecied power. No uncertainty required.

» Elecirical Delay: One-way delay between the SMA connector and the anlenna feed point.
Mo uncertainty required.

+ SAR measurad: SAR measured at the stated antanna input power.

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

+» SAR for nominal TSL paramatars: The measured TSL parameters are used to calculate the
nominal SAR rasuit.

The reporied uncerlainty of measurement is stated as the standard uncertainty of
Measurement mutiplied by the coverage factor k=2, which for a nommal distribution
Corrasponds to a coverage probability of approximatety 95%.

Certificale No: Z20-60305 Page 2 of &
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Measurement Conditions
DASY sysiam configuration. as far &8 not given on page 1.
DASY Varsion DASYE2 Va2.10.4
Exirapolation Advanced Extrapolalion
Phankom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Freguahcy 1450 MHz £ 1 MHZ
Head TSL parameters
The following parameters and calculalions were appiied.
Temperatura FPanmtttivity Conductivity
Nominsl Head TSL parameters 220°C 40.5 1.20 mho/m
Moasurad Head TSL parametars (22002 °C 30916 % 1.18 mho/m £ 8 %
Head TSL temperature change during st <10°C — en
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
AR measurad 250 mWW input power 7.07 Wikg
SAR for nominal Haad TSL pararmeters normalized lo 1W 28.4 Wiflg £ 13.8 % (=2}
SAR avaragad over 10 o’ (10 g} of Head TSL Condition
SAR mearsured 250 rW input power 3.96 Wikg
SAR for naminal Head TSL parameters nomgized to 1W 18.0 Wikg £ 18.7 % (k=2)

Certificate No: Z20-60395
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Appendix (Additional assessments outside the acope of CNAS LO570)

Antenna Parametars with Head TSL

Impedance, trensformed o faed point 52.40-1.35)0
Retum Lose -31.5dB

Genearal Antenna Parameters and Design

Electrical Delay jone diracton} 1122 ns

Aftar long tarm use with 100W radiated power, cnly a slight warmming of the dipsie nisar the feedpoint can
b rneasured.

The dpcle is made of standard semirgid coaxial cable. The center tonductar of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve maiching when loaded
acearding to the posifion as explained in the "Measurament Canditians® paragraph. The SAR data ara not
affected by this change. Tha overall dipale length is stil according to the Standard,

Mo excessive force must be applied to the dipole amms, becausa they might bend or the soldered
connections naar the feedpoint may be damaged.

Additlonal EUT Data

Manufaclured by SPEAG

Certificate No: Z20-60395 Papge 4 of &



""\' In Collabamtion with
777 £ p € 38 9
W CALIBRATION LABORATORY

Add: Mo 51 Xueyoan Rosd, Haidien Districi, Beijing, L0091, Ching
Tel: +B6-10-62 30463 3207 Fax: +86-10=62304633-2504
E-mail: ettli@ctrinatt].com htpfforwachinatil.on

DASYS Validation Report for Head TSL Date: 14.16.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1450 MHz; Type: D1450V2; Serizl: D1450V2 - SN: 1065
Communication System: ULID 0, CW; Fregquency: 1450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1450 MHz; o = 1.186 S/m; & = 39.87; p = 1000 kg/m®
Phantom section: Right Secton
DASYS Confipuration:

= Probe; EX3IDV4 - SN3617; ConvF(8.72, 8.72, 8.72) @ 1450 MHz; Calibrated:
2020-0(-30

Sensor-Surface: 1.4mm {Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2020-02-10

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASYS52, Version 52.10 (4}, SEMCAD X Version 14.6.14
(7483)

& @ a L]

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)/Cnbe 0: Measurement grid:
dx=5mm, dy=3mm, dz=5Smm

Reference Value = 91.90¢ V/tm: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 12.3 Wikg

SAR(1 ) =7.07 Wikg; SAR(1D g) = 3.98 W/kg

Smallest distance from peaks to all points 3 dB below = 1§ mm

Ratio of SAR at M2 to SAR at M1 = 38.1%

Maximum value of SAR {measured) = 10.4 Wkg

- -

-14.64

0 dB =104 Wikg = 10.17 dBW/kg

Certificate No: Z20-60393 Page 5 of &
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Impedance Measurament Plot for Head TSL
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CALIBRATION LARORATORY

Impedance Measurement Plot for Head TSL
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E-mail: cith@chinatil.com hitigdfwww.chinottl.cn
Client SRTC Certificate No: Z20-60338
CALIBRATION CERTIFICATE
Object D2000V2 - SN: 1009

Calibration Procedure{s) FF-211-003.01

Callbration Procedures for dipole validation kits

Calibraticn date: Oclober 14, 2020

This calibration Cestificats documenta the traceabillly o national standarde, which realize the physical units of

measurements(S1). The measurements and the uncestainties with confidence probabliity are given on the following
pages and ame part of the certificate.

All calibrations have been conducted in the cksed laboratory facilty: envircnment temperaturai22+3)%C and
hurmidiby<¥ 0%,

Calitration Equipment used (MATE critical for calibration)

Primary Standarcs iD# Cal Daie{Calibrated by, Cartificate No.) Scheduled Calibration
Powar Meter NRPZ 108278 12-May-20 {CTTL, No.J20X02385) May-29
Power sensor  NRPBA 101369 12-May-20 {CTTL, Mo J20X02965) May-21
ReferencaProbe EX3DV4 | BN 3§17 A0-Jan-20{SPEAG No.EX3-36817_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEASG, No.220-80017) Feb-21
Sacondary Standards D # Cal Date{Calibrated by, Certifcate No.) Scheaduled Calibration
Signal Generator E4438C | MY498071430 25-Feb-20 (CTTL, No.J20X00518) Fab-21
NetworkAnalyzer ES071C | MY48110673  10-Fab-20 (CTTL, No.J20X00515) Fab-21

Narre Function Signature

S Ll Zhao Jing SAR Teat Engineer 5 ﬂ

Reviewed by: Lin Hao SAR Test Engineer ;ﬁf%

Approved by: Q1 Dianyuan SAR Project Leader AU

Issued: October 22, 2020
Thia calibration certificate shall not be reproduced excapt in full without written approval of the Iaboratory.

Certificate Mo: Z20-60306 Page 1 of &
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lossary:
T3Sl tissue simulating liuid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) \EEE 5td 1528-2013, “|IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelkess
Communications Devices: Measurement Techniques®, June 2013

b) JEC 62209-1, “Measurement procedura for assessment of specific absorption rate of human
exposure to radio frequency fiekds from hand-hel and body-mounted wirsless
communication devices- Part 1: Device used next to the ear {(Frequency range of 300MHz to
6GHz)", July 2016

¢} IEC 82208-2, *‘Procedure o measure the Specific Absorplion Rate (SAR)} For wireless
communication devices used in close proximity ta the human hody {frequency range of
30MHzZ to 8GHZ)", March 2010

{) KDB865564, SAR Measuramant Requirements for 100 MHz 1o 6 GHz

Additional Documentation;
e) DASY4/5 System Handbook

Huﬂ'mds Applied and Interpretation of Parameters:

Measuremant Conditions: Furthar details are available from the Validation Report at the end
of the certificate. All figures stated in tha certificate are valid at the frequency indicated.

» Anlenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the canter marking of the fiat phantom section, with the ams oriented
paraliel to the body axis.

s Fead Point Impedance and Relum Loss: These parameters are maasured with the dipole
posifioned under the: liquid filed phantom. The impedance stated is transforrned from the
measurement at tha SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

s Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertalnty raquired,

o SAR measured: SAR measured at the siated aptenna input power.

» SAR nomalized: 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 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 nomal distribution
Comresponds te a coverage probability of approximately 95%.

Certificate No: 22060396 Page 2 of &
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Measurement Conditions
DASY svatern configurMion. as far as not given on page 1.
DASY Varshkon DASYS2 vE2.10.4
Extrapolation Advanced Exirapalation
Phanibain Triple Flat Phantom 5.1C
Distanca Dipole Canter - TS 10 mm with Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Freguancy 2000 MKz + 1 MHz
Head TSL parametera
The following paramelers snd calculalions were applied.
Temparstura Parmittivity Conductivity
Nominal Head TSL paramaters 20°C 40.0 1.40 mihadm
Measured Head TS5 parameters {220+ 0.2) "C 41.216% 141 mha/m £ 6 %
Head TSL tsmperature change during test <19°C —_ —_
SAR resuilt with Head TSL
SAR averagad over1_cm’ {1 g) of Head TSL Conditian
SAR meesured 280 WV input power 10.2 Wikg
SAR for nominal Haed TSL parameters normalized Lo W 41.0 Wikg & 18.8 % (=2
SAR avaraged over 10 cir’ {10 g} of Haad TSL Cendition
$AR measured 250 mW input power 5.12 Wikg
SAR for normindl Head TSL parametens normalized o 1w 20.5 Wikg £ 18.7 % (k=2)

Certificate No: Z20-60396
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Appendix (Additional assessmania autside the scope of CNAS L0570)

Antanna Paramaters with Head TSL

Impedance, transfomead (¢ feed poing 45 40- 2 48j0
Ralum Loss - 31908

Ganaral Antanna Parametars and Dazign

Electrical Dalay (one diraction) 1.048 s

After long term use with 100W radiated power, ooly @ slight warming of ta dipale near the feedpoint can
be measured.

The dipole is mada of standard semirigid coadal cable. The center conductar of the feeding line i directly
connected to the sacond arm of the: dipole. The antenna is tharafora shoeri-circuited for DC-signals. On some
of the dipoles, small end caps ara added to the dipole arms in arder (0 iMprove mailching whean loaded
according (o the position as explained in the "Meaasurement Conditions” paragraph. The SAR data are not
affected by this change. The ovarall dipole length is <till aceording to the Standard.

Mo excassive foros must be applied o the dipole ams, becausa they might bend or the soldered
connections near the feadpoint may be darmaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Repont for Head TSL Date: 10.14.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2: Serial: D2000V2 - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MHz; Duty Cycle: 1:1
Medium parameters used: = 2000 MHz; o = 1.406 $/m; & = 41.15; p = 1000 kg/m?
Phantom section: Center Section
DASY5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.25, 825, 8,25) @ 2000 MHz; Calibrated:
2020-01-30

Sensor-Surface; 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibmted: 2020-02-10

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

Measurement SW: DASY52, Version 52.10 {4); SEMCAD X Version 14.6.14
{7483)

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid:
dx=5mm, dy=mm, dz=5mm

Reference Vaiue = 103.4 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.5 Wikg

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5.12 Wikg

Smallest distance from peaks to all points 3 dB below = 9.5 mm

Ratio of SAR st M2 to SAR at M[ = 52.5%

Maximuwn value of SAR {measured) = 16.2 Wikg

-1n
-7.42
-11.14

14.85

-16.56

0dB =162 Wikg = 12.10 dBW/kg

Certificate No: Z20-60396 Fage § of &
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Impedance Measurement Plot for Head TSL
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Add: No.31 Xveyuan Road, Hakdlan District, Beijing, 100191, Chisa %,
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Client SRTC Certificate No;  Z20-60397

CALIBRATION CERTIFICATE

Object D2450V2 - EN: 738

Calibration Procedure{s) FF-211-003-01

Calibration Procedures for dipole valldation kits

Callbration date: October 13, 2020
This calibration Certificate documents the iraceabiMly to national stardards, which realize the physical units of

measurements{Sl). The measurements and the uncertainiies with confidence probabiiity are given on the following
pages and are part of the cortiicata.

Al calbrations have been comductsd in the closed laboratory facility: environment tamperaturei22:3)°C and
hurmidity<70%.

Calibration Equipment used {MA&TE critical for calibration)

Primary Standards ID# Cal Date{Cslibrated by, Certificate No.)  Scheduled Cakibration
Power Mater NRP2 108276 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor NRPBA | 101389 12-May-20 (CTTL, No.J20X02965) May-21
ReferanceProbe EX3DV4 | SN 3617 30-Jan-20{SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-5PEAG, No.Z20-50017) Feb-21
Sacondary Standards ID# Cal Date(Calibratad by, Certificata No.) Scheduled Calibeation
Signal Generator E4438C | MY49071430  25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES071C | MY4B110673  10-Feb-20 {CTTL, No.J20X00515) Fab-21

Name Functicn Signature

Calibratad by: Zhao Jing SAR Test Engineer -

Reviewed by: Lin Hao SAR Test Enginear Tﬁr%

Approved by: Qi Diaryuan SAR Project Leadar e N

Issued; October 22, 2020
This calibration certificate shall not be reproduced sxcapt in full without written apprsval of the laboratory.
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Add: No.51 Xueytran Rosd, Huidian Districy, Beijing, 100191, Chine
Tel: +B6-10-62304633-2079  Fux: +86-10-62304533-250

E-mail: culiFchinatl.com hrtpedfweww.chimattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
N/A, nct applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Datermining the Peak

Spatial-Averaged Specific Absorption Rate {SAR) in the Human Head from Wirelass
Communications Devices: Measurement Techniques®, June 2013

b} IEC 62209-1, “Measurement procadurs for assassment of specific absorption rate of human
exposura to radle frsquancy fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next 1o the sar (Frequency range of 300MHz to
6GHzZ)Y', July 2016

c) |EC 82209-2, "“Procedure to measure the Specific Absomption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
J0MHZ 1o 6GH2Z)", March 2010

d} KDB885664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parametars:

s Measurament Conditions: Further details are available fram the Validation Report at the end
of the certificate. All figures stated in the certificate are vakd at the frequency indicated.

« Antanna Paramelers with TSL: Tha dipole Is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

« Feed Pgint Impedance and Return Loss; Thesa paramelers 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 peint. The Retum Loss ensures low
reflected power. No uncertainty required.

s Elecirical Delay. One-way delay betwsen the SMA connector and the antenna feed point.
No uncertainty required.

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

« SAR normalized: SAR as maasured, normalized 1o an input power of 1 W at the antenna
connector,

e SAR for norningl TSL paramefers: The measurad TSL parameters ara used fo calculate the
nominal SAR resulk.

The reported uncertainty of measurement is slated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distrbution
Corresponds to a coverage probability of appraximately 25%.

Certificate No: Z20-50397 Fage I of &



Add: Ma.51 Xueyuen Roed, Hoidian District, Beijing. 100191, Chiza
Tek: +8ii-10-621046335-2070 Fax: +B&-10-62304533-2504
E-madk: cilli@ chinabil.com hitp:fwwwe.chinatil.cn

Measurement Comditions
UASY syslem configuralion, as far 83 nol given on page 1.

DASY Version PASYS2 V52 10.4
Extrapulation Advanced Extrapolation
Plantom Triple Fiat Phantom 5.1C
Diatance Dipole Canter - TSL 10 rmm with Spacer
Zoom Scan Resolution obx, dy, dz = 5 mm
Froquancy 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculetions ware sppked.
Temparaiure Pormittvity Conductivity
Nominal Head TEL parameters 220°C 39.2 1.80 mho/m
Meamurad Head TSL paraméatens {22040 °C 3B0x6% 1.81 mhofin 2 8 %
Head TSL temperature change durling test <1.0*C — senm
SAR result with Head TSL
SAR averagad over 1 cm’ (1 g) of Head TSL Condilion
SAR measurad 250 mW inpul powes 13.3 Wikg
SAR for neminal Head TSL paranmelers nomalized to 1W 5.0 Wikg 1 18.8 % (=2}
SAR averagad over 1 ¢’ (10 g) of Head TSL Congition
SAR measured 250 MWW input power 8.13 Wikg
$AR for nominal Head TSL paramatars nomalized to 1W 24,8 Wikg £ 18.7 % {k=2)

Certificale No: Z20-60257 Fage 3 of 6
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CALIBRATION LARORXTORY
Add: Mo.51 Xusyusn Road, Haddlinn Dlatict, Befling, 00191, China

Tal: +86-10-62304633-2079 Fax: +B6-11-62304633-2504
E-mail; cttlnichinaitl.com hitp:/ vwwechinanLen

Appendix {Additional assessments outside tha scope of CNAS LOS70)

Antenna Parametars with Head TSL

impadance, mansformed to feed point 5§3.30+ 6.38 |Q

Retum Loss -23.1dB
Ganeral Antenna Parameters and Design

Elecirical Dielay (one direction) 1.021 ng

Afier long term use with 100W radlaked power, only a slight warming of the dipola near the feedpaint can

Be measured.

The dipols ts made of stendard samirigid coaxial cable. The center conductor of the feeding line is directly
connecied to the second arm of the dipole. The antenna is therafora short-girsuited for DC-signals. On some
of the dipoles, small end caps are added o the dipsée 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 anms, because they might bend or the scldered

connections near the feedpoint may be damaged,

Additional EUT Data

Nanufacturad by

SPEAG

Certificate Moz Z20-60397
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Add: Mo, 51 Xueyuan Road, Haldion District, Beijing, 100191, Ching
Tel: +856-10-52304631-1075 Fioe: +B6-10-52304633-2504
E-mail: ctilifchinett].com bty ffwrurer.chimostl.cn

DASYS Validation Report for Head TSL Date: 10.13.2020
Test Laboratory: CTTL, Bejjing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 738
Communication Systern: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium paremeters used: f= 2450 MHz; o= 1,809 S/m: &= 39.02; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configumtion:

+ Probe: EX3DV4 - SN3617; ConvF(7.65, 7.65, 7.65) @ 2450 MHz; Calibrated:
2020-01-30

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Elecironics: DAE4 Sn771; Calilwated: 2020-02-10

Phantom: MFP_V35.1C {20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

+ 94 & &

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

Reference Value = 107.2 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(] g)=13.3 Wikp: SAR(10 ) = 6.13 Wikg

Smuallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 47.7%

Maximum value of SAR (measured) = 22.7 Whkg

~4.44 |
-3.88
-13.32

-11.76

-22.20

0 dB =227 W/kg = 13.56 dBW/kg

Certificate No: Z20-80397 Pape 5 of &
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Impedance Measurement Plot for Head TSL
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Add: No.$1 Xueyuan Road, Haidlan District, Beijing, 100191, Chi "'ﬂx"_\} BMR&TIHH

Tel- 8602304635251 Fae +lrin-agam$ﬁ33~zm " @ CNAS L0570
Exmail: enili@ichinanl.com huttg:ffwwrachimoit |.cn

CALIBRATION CERTIFICATE

Objact D5GH2V2 - 8N: 1079

Calibvation Procadure(s) FF-211-003-01

Calibration Pracadures for dipole validation kits

Calibration date: October 10, 2020

This calibration Certificate documents tha traceability io national standards, which reslize the physical units of
meagurements(Sl). The meagsurements and the uncertainties with confidence probabdlity are given on the following
pages and are part of the certificate.

All callbrations have besn conducied in the closed laboratory facility: environment ternperaturef22:3yC and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards [o]-3 Cal Date{Calibrated by, Certificate Mo, ) Scheduled Calibration
—_— T SV Atraked by, Cerficate No.)  Scheduled Calibralion
Power Mater NRP2 106276 12-Mary-20 (CTTL, No.J20X02985) May-21
Power sensor  NRPSA | 107289 12-May-20 (CTTL, No.J20X02955) May-21
RefarenceProba EX3DW4 | SN 3517 30-Jan-20{SPEAG No. EX3-3517_Jan2() Jan-21
DAE4 SN 771 10-Fab-20{CTTL-SPEAG, No.220-60017) Feb-21
Secondary Standards ID# Cal Dats{Cahbraled by, Cartificate No.} Scheduled Calibradion
Signal Generator E44308C | MY45071430 25-Fab-20 {CTTL, No.J20X00516) Feb-21
NetwarkAnalyzerES071C | MY46107873  10-Feb-20 (CTTL, No.J20X00515) Feb-21
Narmes Function Signature
Calibrated ty: Zhao Jing SAR Test Engineer -7 {1
Reviewed by: Lin Hao SAR Test Engineer ‘ﬂif '31?7
ol e Qi Dianyuan SAR Project Laader S~

Issued:; QOclobar 22, 2020
This calitwation certificats shall not be regroduced except in Rull without written approval of the laboratory.

Cenrtificale No: Z20-50398 Page | of 10
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CALIGRATION LARCRATCHN

Add: Mo.51 Xucynan Road, Heidias Disicic, Befjing, 100191, China
Tel: +B6-10-62304633-2512 Fax: +86-10-52204633-2504

E-madl: etil @ chinntil.com hittp:/fwerwrchinattl.cn
Gloasary:
TSL tissus simulating liquid
ConvF sensitivity in TSL / NORMx,y.2
N/A, not applicable or not measured

Calibration is Parformed According to the Following Standards:

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

b} IEC 62208-1, "Measurement pracedure for assessment of spacific absorption rate of human
asxposura to radlo frequency fields from hand-held and body-mounted wireless
communication devices- Part 1; Device used next to the ear (Frequancy range of J00MHz 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 bady (fraquency range of
30MHz to 6GHz)", March 2010

d} KDBB65664, SAR. Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Hamdbook

Methods Applied and Interpretation of Parameters:

» Measurement Condiions: Further details are available from the Validation Raport at the and
of the ceartificate. AN figures stated n the certificate are valid at the frequency indicaled.

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

» Feed Poinf Impedance and Relum Loss; These paramaters are measured with the dipole
positioned under the liguid fillad phantom. The impadance stated is transformed from the
measurement at the SMA connector to ihe feed point. The Return Loss ensures low
reflected power. No uncertainty required.

+» Efecirical Delgy: One-way delay between the SMA connector and the antenna feed point,
No uncetainty required.

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

» SAR normalized: SAR as measured, normalized lo an input power of 1 W at the antenna
connactor.

o SAR for nominel TSL parameters: Tha measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: Z20-60398 Page 2 of W
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CALIBRATION LARDRATORY
Add: N 51 Xueyuan Road, Haidian Disidey, Baiging, 100191, Chine

Tel: +86-10-62304633-2512

E-mail: ctil @chinotLcom hitp:fwwachmottl.cn

Meazurement Conditions

Fae: +86- 10-62304633-2504

DASY system confipuration, as far a8 net given on page 1.

DASY Verslon DASYS2 V52104
Exirapalation Advanced Extrapolation
Phantom Trighe Flat Fhantom 5.1C
Distance Dipole Cantar -TSL 10 mm wilh Spacer
£oom Scan Resolution dx, dy =4 mm, &z = 1.4 mm Graded Ratio = 1.4 {Z direciion)
5200 MHz + 1 MHz
5300 MHz £ 1 MHz
Fraquency 5500 MHz £ 1 MHz
5800 MH2 £ 1 MiHz
5800 MHz 1 MHz
Head TSL parameters at 5200 MHz
The fcliowing parameters and cakeulalions wera applied.
Temperalure Permiitivity Conductivity
Nominal Head TSL paramatars 220G 380 4.868 mha/m
Meazured Head TOL paramalors (22.0 £ 0.2) °C Bo0x8% 465 mho/m £6 %
Haad TIL temperature chanpge during st =<1.6°C —_ a——
SAR result with Head TSL at 5200 MHz
SAR averaged over1 om’ {1 g) of Head TSL Condition
SAR maasured 108 m\W Input power 7.50 Wikp
SAR for nomingl Head TSL paramelers normalized 1o fW TE5.9 Wikg £ 24.4 % li=2)
SAR averagedover 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.4 Whn
SAR for nominal Head TSL paramelnrs normalized o 1W 2.4 Wikg £ 24.2 % (i=2)

Centificale Mo: Z20-60398
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Add: No.51 Xueynan Road, Heidian District, Beijing. 100191, China

Tel: +B6-10-62304633-2512
E-mail: cili@chinattl.com

Head TSL parameters at 8300 MHz

Fa: +86- -62304633-2 504
hittgrfwwrw.chimatil.cn

The following parameaters and salculalions were applied.
Temparmature Permittivity Conductivity
Hominal Head TEL parameies 220°C %9 4.78 mboin
Measured Head TSL paramaetars {22002 °C 35.0 £ 8% 4.78 mhodim £ & %K
Head TSL temperature changs during test <1.0*C suer —_—
SAR result with Head TSL at 5300 MHz
SAR avernged over 1 cmt’ {1 g) of Hesd TSL Condilion
SAR measured 100 mW input powear 7.81 Wikg
SAR for nominal Head TSL pawametars nomalized to 1W 79.0 Wikp £ 24.4 % (=2}
SAR avaragad ovar 10 ¢m’ (10 g} of Head T9L Condition
SAR measured 100 mW inpusl power 2.20 Wikg
SAR for npminal Head TSL parameteds normafized to 1W 22,0 Wikg £ 24.2 % (k=2}
Head TSL parameters at 5500 MHz
The following parameders and calculations were applied.
Tomperaturs Permittivity Conduwe thvity
Nominal Head TSL parameters 22.0°C 3548 4.96 mihofm
Mgapured Head TEL parameksis (22.0+ 0.2} °C B4xrBH 4,87 mham £ 6 %
Haad TSL temperaburs change during test <.0"C —_— =
SAR result with Head TSL at 5500 MHz
SAR sveraged over1 cm’ {1 g} of Head TSL Condition
SAR meazured 100 mW inpul powes 8.24 Wikg
SAR for noming Head TSL pararmeders normallzed to 1W 82.3 Wikg £ 24.4 % {i=2)
SAR averaged over 10 cm’ (10 g) of Haad TSL Condition
SAR measursd 100 mW ingut power 2.31 Wikg
SAR for naminal Head TSL paramelars narmalized fo W 231 Wikg & 24.2 % {k=2)

Page 4 of 10
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Tel: +B6-10-62304533-2512 Fax: +B6-10-62304433-2504
E-mall: enil @chinatil.com hrtp/ v chieati.cn

Head TSL parametars at 5600 MHz
The following parameters and calculations were applied.
Temparature Permittivity Conductivity
Nominal Head TSL paramesters 22.0°C 33,8 507 mhedm
Maasured Head TSL parameters 22002 °C A52+6% 5.08 mhadim £ 6 %
Head TSL temperature change during test «<1.0°C — —_
SAR result with Head TSL at 5600 MHz
SAR sveragad over1 crr’ {1 g) of Head TRL Condilion
SAR measured 100 MWW ingud power 801 Wikp
AR kot naminal Head TSL parameters normalized to 1W BO.0 Wikp £ 24.4 % (k=2)
SAR averuged evar18 cm’ (1D g} of Head TSL Condition
SAR massured 100 mW inpul powar 2.26 Wikg
SAR for nominal Head TSL parameters normalized fo W 22.5 Wikg 1 24.2 % {i=2)
Head TSL parametars at 5800 MHz
The following parameters and calculations wera applied.
Temperalurs Pamittivity Conductivity
Hominal Head TSL paramaters 20°C 35.3 5.27 who/m
Measured Head TSL parameters {220x0.2)"C 3508 % 528 mhoim 6%
Head TSL emperature change during test <1.0"C s —_
SAR result with Head TSL at 5800 MHz
SAR avaraged over1 onr’ (1 g) of Head TSL Condition
SAR measurad 100 MWW irgul power 7.88 Wkg
SAR for pominal Haad TSL parsmeaters nomalized fo TW 78.5 VNG £ 24.4 % (k=2)
BAR svwroged over 10 ¢’ (10 ) of Head T8L Condition
SAR measured 100 mW input powar 2.20 Wikp
SAR for nominal Head TSL parametars nocrmalized to 1W 21,80 Wikg £ 24.2 % (i=2)

Certificate Mo: 22050358
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Appendix {Additional assessments cutside the scope of CNAS LO5TD)

Antenna Parameters with Head TSL at 5200 MHz

Impadancs, ransformed to feed point 5020 - 10.0j0

Raturn Loas -20.0d8
Antsnna Parametars with Head TSL at 5300 MHz

Impegance, transformed ko fead point 4720 - 73340

Return Loss -21.5dB
Antenna Parameters with Head TSL at 5500 MHz

Impedanca, transformed ta feed polnk 52.045 - 7.0800

Retum Loas « 21.90B
Antenna Parameaters with Haad TSL at 5600 MH=

Impedancs, transfonmed 1o feed point 55.70- 3.79|0

Retum Loss - 23.84B
Antenna Parameters with Head TSL at 5800 MHz

Wmpadance, transformed to feed poimt 53.70 - 5.87j0

Return Loas -23 548
General Antenna Parameters and Design

Electrical Delay (o dimection} 1.089 ng

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

be measurad,

The dipoke is made of standard semirigld coaxial cable. The center conductor of the feeding line is dirsctly
connected to the sesand arm of the dipole. The antenna is therafora short-circulted for DC-signals. On some
of the dipoles, small end caps are added to the dipale ams in order to improva matching when loaded
according to the positon as explained in the "MMeaswrement Condiions” paragraph, The SAR data are not

affected by this change. The overall dipole length is slill according to the Standard.

No excessive force must be applied fo the dipole arms, because they might band ar the soldenad

connections near the fesdpoint may be damaged.

Certificate No: Z20-60398 Page 6 of 10
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Additional EUT Data

Manufactured by SPEAG
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Add: No.11 Xpeyumn Roud, Haldian District, Bejjing. 100191, Chioa
Tel: +86-10-5230:463 3-2512 Froc: +86-10-62304633-2504
E-mall: etiligichinanl.com hutpeffwosrw.chinntil.cn

DASYS Valldation Report for Head TSL Date: 10.10.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1079
Communication System: CW: Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,
Medium paramaters used: f = 5200 MHz; g = 4.85 S/m; & = 35.95; p = 1000 kg/m?,
Medium parameters used: f = 5300 MH2z; o = 4.759 S/im; & = 35.75; p = 1000
kg/m?, Medium parameters used: f = 5600 MHz; ¢ = 4.969 S/m; e = 3539, p =
1000 kg/im? Medium parameters used: f = 5600 MHZ; o = 5.081 S/m; & = 35.24: fi
= 1000 kgim? Medium parameters used: f= 5800 MHz; 0 = 5.270 SAn; g = 34.97;
p = 1000 kg/m?,
Phantom section: Centar Section

DASYS Confguration;

+ Probe: EX3DV4 - SN23617; ConvF(5.49, 5.49, 5.49) @ 5200 MHz;
ConvF(5.29, 5.26, 5.29) @ 5300 MHz; ConvF(5.14, 5.14, 5.14) @ 5500
MHz; ConvF(4.99, 4.99, 4.99) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz;
Calibrated; 2020-01-30

» Sensor-Surface: 1.4mm {(Machanical Surface Detection)

» Electronice; DAE4 Sn771; Calbrated: 2020-02-10

+ Phantom: MFP_V5.1C {20deg probe tit); Type: QD 000 P51 Cx; Sarlal:
1082

« Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version
14.6.14 (7483)

Dipole Calibration /Pin=100mW, d=10mm, £=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 80.85 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(1 g} = 7.59 Wikg; SAR(10 g} = 2.14 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, £=8200 MHz{Zoormn Scan,
dist=1.4mm {8x8x7)/Cube 0: Msasurement grid: dx=4mm, dy=4mm, dz=1.4mm
Refarance Value = 68.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32,5 Wkg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.2 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 64.2%

Maximum value of SAR (measured) = 18.8 Wikg
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E-mail: etid@ chinnttl.com brttp:Fwww.chinanl.en

Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1_4mm {Ex8x7Cuba 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.06 VWm; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 36.1 Wikg

SAR(1 g) = 8.24 Wikg; SAR{10 g) = 2.31 Wiy

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

Ratio of SAR at M2 fo SAR at M1 =6§2.5%

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm {8x8x7)/Cube 0: Measuremnent grid: dx=4mm, dy=dmm, dz=1.4mm
Reference Value = §7.87 Vim; Power Drift = -0.05 dB

Paak SAR (extrapolated) = 36.0 Wikg

SAR{1 g} = 5.01 W/kg; SAR{10 g} = 2,28 Wikg

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

Ratio of SAR at M2 to SAR at M1 =81.7%

Maximum value of SAR {measured) = 19.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurament grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.36 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 37.0 Wikg

SAR{1 g} = 7.06 W/kg; SAR(10 g) = 2.2 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 60.2%

Maximum value of SAR (measurad) = 19.3 Wikg

-5.83

-11.66

-17.49

i

-29.15

0 dB = 19.3 Wikg = 12.86 dBW/kg
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impedance Measurement Plot for Head TSL
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