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

DASY Version DASY5 V52.10.3

Extrapolation Advanced Extrapolation

Phantom Medular 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 41.9 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 <05°C - -
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Candition

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to TW 8.55 Wika = 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 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-27jQ
Return Loss -27.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.030 ns J

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 amms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by SPEAG

Certificate No: D750V3-1194_Jan20
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Moasurement Conditions
DASY system canfiguration, B8 fiar as not given en page 1.
"“—Iﬁ = e

DAEY Varsion DASYER VEZ.10.4
Eﬂpulmn Advancad Exlrapolation .
;nlnm Tripta Fla.t F.n&nlum 851G
.I:lhr.a.;-u:- Dipele Cender - TEL . 10 mm ~iF— with Spacar
.Ilmll'l Scan Rtlll:dl.'lﬂl:lrl. | dx, dy, de = & mm
Frequency 1800 MHz + 1 MHz
Head TSL parametaers
The following parameinrs and caicidstions wers appled.
Tomparaturg Purl:r!mlﬂty Fiﬂ-ndll[‘.lh‘it'p'
MNominal Haad TSITI.I-IH!-ITHIGFE 2o ;l.‘: #0.0 140 mlwaim
| Measured Head TSL paramaters tz.?.ﬂ"z n2y"c .-.m.:!-.tﬁ % 141 mhoim £ E%-.
[ I-Pﬂul TSL temperature c;wnga dhuring test <0G - Riks Bl

SAR result with Head TSL

SAR averagod over 1 con’ (1 ) of Hoad TSL " Gondilion
SAR measured 280 mW inpul pover B.88 Wikg
SAR for naminal Haed TSL parametors narmalized o 1w 0.3 Wikp 2 188 % (ke3)
BAR avaraged over 10 cii” (10 gl of Mead TAL Condiian
S.ﬂ.Fh!-l_na:umﬂ . 250 iV input powes 515 Wikg '
mh;;ﬂmhul Hewd TSL paramalens naimsized o 1W 20.8 I.I'l:.lhﬂ 1187 % [ﬁ=-‘.',|_
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Appandix (Additional assessments outside the scope of GNAS LOSTO)

Antanna Parameters with Head TSL

|
| |I'IIP¢I:|EI']EH. transfonmed o feed point A7 A0 3200
[ Reham Loss - 27.0d8

General Antenna Paramaters and Design

Elactrical Delay {one dinction) 1.070 s _|'

Aftar long tarm wse with 100W radiated power, only a slight warming of the dipobe near Ihe feedpoin can
s measured.

The dipole i mace of standard semirigid comsial cable. The center conduelar of the feeding line is directiy
connacted ta the second arm of the dipale. The artenna is thersfere short-circuited far DGC-zignals. Gn same
of the dipoles, small end cags are added 1o the dipole 2rms In order to improva riasiching whan lasded
according ko the position as explained in the "Measurement Conditians” paragraph. The SAR dala are not
affacted by this change, The overall dipale langth is sfill accarding to the Standard,

Mo excessive force must be applied o the dipole arms, becauss they rrisght bend or the soldarad
conneclions near the feedpoinl may be damagsd

Agdlditional EUT Data

| Mmul.anlll.ren by : SPEAG
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CALIDRATION LABDRATORY

Fr\' I;C-ullm-nnnﬁ-rh
— 177, e

Auded: Wi 31 Xuzyvemn Boad, Hakdian Dissic, Dedjisg, 10H91, China
Tek: B 10-42304633-207% P #06-10-51 k4513 004
E-tmik etilmchinatilain Bitg o chinaii | cp

DASYS Validation Report for Hend TSL Dibe: 10, 15.2020
Test Laboratory: CTTL, Beijing, China
DUT: Mipoke 1800 MHz; Type: DTSV Serial: DIS00V - 5N: 24014
Communication System: UID 0, CW; Frequency: 1800 MHz: Duty Cycle: 12
Medium parameters used: £= | B0 MHz; 0 = 1,414 S/m; & = 40.26; p= 1000 kgim?
Phantom section: Center Section
DARYS Configumtion:

«  Probe: EX3DVA - SN361T; ConvF(8.2, 8.2, 8.2) @ 1800 MHz; Calibimied:
200-01-30

+  Sensov-Surface: | Amm (Mechanical Surface Detection)

+  [lectronica: DAE4 Sn771; Calibrated: 2020-02-10

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

+  Measurement SW: DASY 52, Version 52,10 (4); SEMCAD X Version B, 6. 14
{7483

System Performance Chech/Zoam Scan (Tx7x7) (=TT e 0: Measurement grid:

dx=5mm, dy=5%mm, dz=5mm

Reference Value = 98.92 Vim; Power Dyrifl = -0.04 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(E gh= .58 Wikg; SARCLO g) = 5.15 Wikg

Smaillest clistance Trom peaks to all polnts 3 dB below = 9§ mm
Ratio of SAR af M2 to SAR at M1 = 53.4%

Maximum value of SAR (measured) = 154 Wik

6.94
-10.42

-13.89

1736 _L

O dB =154 Wikg = 1158 dBW/kg

Certificute Mo: Z20-60011 Page 3 of &
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Impedance Measuremeant Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

i

W,
N Y

ey,
-

Schweizerischer Kalibrierdienst

Servizio svizzero di taratura

o

)

e,

Zeughausstrasse 43, 8004 Zurich, Switzerland 24

" N Swiss Calibration Service
Aulintaed

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

BACL USA

Client

S
C Service suisse d'étalonnage
S

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d231_Jan20

|CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d231

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedure(s)

Calibration date:

January 14, 2020

Calibration Equipment used (M&TE critical for calibration)

This ealibration 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 humidily < 70%.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02832) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo, 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference 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 1D # Check Date (in house) Scheduled Check

Power meter E44198

Power sensor HP 8481A

Power sensor HP 8481A

RAF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: Us37292783
SN: MY41092317
SN: 100872

SN: US41080477

Name
Claudio Leubler

Katja Pokovic

30-Oct-14 (in house check Feb-19)
07-0Oct-15 (in house check Oct-18)
07-Oct-15 (in house check Oct-18)
15-Jun-15 (in house check Oct-18)
31-Mar-14 (in house check Oct-19)

Function
Laboratory Technician

Technical Manager

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

In house check: Oct-20
In house check: Oct-20
In house check: Oct-20
In house chack: Oct-20
In house check: Oct-20

L
ignature

|

e

Issued: January 15, 2020

Certificate No: D1900V2-5d231_Jan20

Page 1 of 6

SAR Test Report

350f 52




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1210727-31380E-SA

Calibration Laboratory of

: S Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 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
Muiltilateral 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:

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.

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

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

s 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.

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

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

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

Certificate No: D1900V2-5d231_Jan20 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 Vv52,10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£0.2) °C 41.426% 1.39 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg % 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d231_Jan20 Page 30f 6
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1210727-31380E-SA
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedance, transformed to feed point 51.5Q+43jQ
Return Loss -26.9dB
General Antenna Parameters and Design
| Electrical Delay (one direction) I 1.200 ns J

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

l Manufactured by

SPEAG

Certificate No: D1900V2-5d231_Jan20
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DASYS5 Validation Report for Head TSL

Date: 14.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d231

Communication System: UID ) - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; & = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
s« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

DASY52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 110.0 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =53.9%

Maximum value of SAR (measured) = 15.6 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB =15.6 W/kg=11.93 dBW/kg

Certificate No: D1900V2-5d231_Jan20 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Flle View Channel Sweep Calibration Irace Scale Marker System Window Help

363.71 pH
1.900000 GHz

51.458 O
4.3420 O
45103 mU
G6.989 °

ChiAvg= 20

Chi: Stant 1.70000 GHz =~ — Stop 2.10000 GHz
.00 [EESH > 1 1.900000 GHz  -2§.916 dB
5.00
0.00
s.00
R e — i L
L1500 —=—— —
20.00
25.00
k30,00
35,00
L4000 ChlAvg= 20

Ch1: Start 1.70000 GHz —— Stop 2.10000 GHz
Status CH1: B11 C*1-Port Avg=20 Delay LCL

Certificate No: D1900V2-5d231_Jan20 Page 6of 6
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r-." in Colisbamnn with m“\"':d'_;f)'a s T
TTI £ B 8 g N2 M
b CAUBRATION LABORATORY % G N A 3 ;:Eﬁ

Adil: 151 Xuiyran Bavil, ol Eiitrict, Biiing, 100191, Chisn T pmmma R CALIERATION

Tel + B | RIS 32079 Fax: +86-10-62 3046312 5040 “rall, 1, CHAS LOSTD
Esmuik- citbf@chinatl com Ittt chanatl en
Client BACL Cortificate No:  Z20-60412

CALIBRATION CERTIFICATE

Ohject D246002 - SN: 751

Calibration Procedune(s) FF_211-003-01

Calibralion Procedures for dipaks validalion kits

Calibralion dale: October 13, 2020

This ealiwation Cerlifcale documans the traceabikly to nabonal standards, which realize the physical unés of
maasuramants(Sl). The moasurements and the uncartainties with confidance protability are given on the following
pagas and are part of the carlificale.

All calibrations have teen conductad in the closed aboratory facility. smironment temperatureiz2 3 C and
humidity<70%.

Calibration Equiprment used (METE critical far calbration)

Primary Standards D8 _ Cal Date{Calibratad by, Certficste Noj  Scheduled Calbration
Power Mater HRP2 106276 12-May-20 (CTTL, Mo J20X02965) Mey-21
Power senser  NRPBA 104369 12-Nay-20 (CTTL, Mo J20X02965) May=21
ReferenceProbe EX30V4 | BN 3617 A0-Jan-20(SPEAG No.EX3-3617_Jan20) Jan-21
DAE4 SN 7T 10-Fai-20[CTTL-5PEAG, No. Z50-80017) Fiab-21
Sacondary Standards I # Cal Date{ Calibrabed by, l;g_rll_l'rc_;al_;_r Mo.} Beheduled Calibration
Signal Generalor E4436C | MY4D071430 26-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESOTIC | MY45110673  10-Fab-20 (CTTL, Mo.J20X00515) Feb-21

MName Funslion Signatura
Culloealed by Zhaa Jing SAR Test Enginger
Ravigwnd by: Lin Hao SAR Tast Enginear - -mfié’{;
Approved by: @l Dianyuan SAR Project Leader et R

Issued: Octobar 22, 2020
This calibration cerlificate shal not be reproduced except in full witheul wrilken approval of the laboratony.

Certifbcate No: Z20-60411 Page 1 of 6
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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
MIA not applicable or not measured

Calibration Is Porformed 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
exposure to 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
G6GHz2)", July 2018

¢} 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 BGHE)", March 2010

d) KDBAA5664, SAR Measurement Requirements for 100 MHz to & 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
af the certificate, All figures stated in the cerfificate are valid at the frequency indicated.

= 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 parameters are measirad 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.

+ Electical Delay: One-way delay between the SMA connector and the anlenna fead 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 |s staled as the standard uncertainty of
Measurement multipied by the cowerage factor k=2, which for a nomal distribution
Comesponds o a coverage probability of approximately 85%.
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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 Gonditions
DAY systam cenliguralion, as far s net given i page 1.
DASY Version RDAFYEZ a2 104
Extrapolation Adwanond Exlrapatalion 1l
Phantom Triple Fial Phanlom 5.1C
Distance Blpmﬁemu -EL i1 10 mim o with Spacer
£ooim Scan Resolution de, dy, iz =& mm -
Fraquency 2400 MHz £ 1 MHz
Head TSL parameters
The following paramatars and calculations were apalisd
Tamparaturs Pormittiwity 1 Conduativiy
Nominal Hnd_'l'ﬂL paramolan 220°C 392 180 mnodm T
Eaul‘nﬂ Hend TSL parametbors (F2or02C . WOA % 18'i}|:|hn|'\rntﬂ%
| Haad T5L temparatune uurq;-_: mmqg_Fhm <1_|E_ =
SAR result with Head TSL__ ' =
BAR avaraged over i cm’ {1 g) of Hoas TSL Canditian |
SAR measured 260 W inpid powar 3.3 Wik
SAR Tor nominal Head TSL paramalers nofmalized lo TW 53.0 Wikg £ 10.8 % (k=2]
SAR averaged over 10 cm' (10 g) of Head TSL - Condilion (I i)
SAR maasured 250 msY In.pul pl;lwﬂr 6.12 Wik |]
SAR for nominal Head TSL paramesars mrrnﬂ:a;jlto W 1-!.4'I.H'|'hg.t 18T % [k=2)
Certificate Mo; Z20-60412 Page 3 af o
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In Colwbamtion with
TT7. s p e a g
L CALIBRATIGN LABORATORY
Ak Mo 31 Mueguan Rond, Hoading Dibwsicy, Beijing, 100091, Ching

Tl +B6 -1 -6 2104039-2070 Faog: +B6-10-611 63 3-2504
E-msil el @ chinni|com Lttt cldasmil2n

Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

impadance, iransionmed fo faed polnt 53604 4.03 |03 |
Raobum Loas - 26.7d8 j
. b :

General Antenna Paramaters and Design

| Elarirical Daloy jone direotlion) 1022 ns [

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

The digals is made of slandard semingid coavial cabla, The cener sondustar of tha feoding 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 loadad
according b ihe posilion as exptained in the “Measuramant Condilions” paragraph. The SAR data are nal
affected by this change. The owerall dipole lemgih is 88l according o e Standerd,

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

Manufacturad by SPEAG

||
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#“WJ In Colfabamtion wirk =

S p e a g
\,—-’ CALIBRATION LABODRATORY

Mo M 51 Kumpoan oad, Hisidiss Wiztrice, Besjing, 100191, Chine
Tek: # Bt 10-G730 8633-2070 Faisi: +BE-10-825H631-2504
E-maik aill @ chinan] com bt et chinaz Lan

DAEYS Walidwtion Report for Head TSL
Test Labortory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450VE - SN: 751

Dase: 100132020

Communication System: UTD @, CW; Frequency: 2450 MHz; Duty Cyele: [+
Mesdium parkmeters used: 7= 2450 MHz: o = 1,809 Sfm: ¢ - 30.02; p= 1000 kp'm’

Fhantom section: Center Section
ASYS Configaration:

*  Probe; EX30VY - SNIGLT; ConvF(7.65, 7.65, T.65) (7 2450 MHz; Calibrated:

2020-01-30

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

+  Electronics: DAES S0771; Calibrated: 2020-02-10

»  Phantom: MEP_V5.1C (2ikdeg probe tl); Type: OD 00 P51 Cx: Serial; 1062
*  Measurement SW: DASYSZ, Version 52,10 (#); SEMCAD X Version 14.6,14

{(T483)

Dipale Cabibration/Zoom Scan (Tx7xT) (TeTs7WCube 0: Measurement grid: dx=5mm,

dy=5mam, chz=5mm

Reference Value = 107,1 Vim:; Power Drift = -0.04 B
Peak SAR (exteapolated) = 28.1 Wiky

SAR(1 g) = 13.3 Wikg SAR(I0 g} = 6.12 Wik

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

-22.20
0 dB = 22.7 Wikg = 13,56 dBW/kg
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Impedance Measuremant Plot for Head TSL

11 Uy ey [0, 0008, waf 0, jotds [FL]

L = e GHE -3 854 dF
i, b
0. 00
|
L J -
an ‘ T |
o, ug \“' -}-
LY o
Ny § 1 f’
o | \
=n -aF " -
I 511 smuh (Reds) Scadn 10000 [FL pet]

#1 D A500H0 GHE Y0008 & AL 04T & . e

1 St 23 ol
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Callbl.'atlﬂn Laboralory of cj\“ib__'\.:’//p?'; S Schweizerischer Kalibrierdienst
Schmid & Partner i‘m c Service suisse d'étalonnage
Engineering AG g/,—-—/:ﬂ—::\\:: Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! f/;":"\\ 5 S swiss Calibration Service
ol
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 1D # 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-19 (No. 217-02892) Apr-20

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

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02804) 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-18 (No. 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-Oct-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 EB358A | SM: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function Signature

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

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 10of 6
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Calibration Laboratory of SR
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Schweizerischer Kalibrierdienst
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Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland A 4 r’?\ xR Swiss Calibration Service
felpg iy
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 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.

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%.

Certificate No: D2600V2-1162_0ct19 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 v52.10.2

Extrapolation Adwvanced 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 37.3+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 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.9 Wikg * 16.5 % (k=2)

Certificate No: D2600V2-1162_Oct19
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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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DASY5 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 €63.19-2011)

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=5mm

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

Peak SAR (extrapolated) = 29.0 W/kg

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

Maximum value of SAR (measured) = 24.0 W/kg

-4.80

-9.60

-14.40

-19.20

-24.00

0dB =24.0 W/kg=13.80 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
2.600000 GHz

Chidwg= 20
Chi: Start 2.40000 GHz =~ ——

, 2600000 GHz

47.393 O
-7.9178 Q2
B85.311 muU
-103.58 ¢

Stop 220000 GHz

|1IJ.DD ] > 1

5.00

0.00

Ha.00

=10.00 —t—

L15.00 e

R2000 it
=

H25.00

b-30 00

3500
Lo 00 Ch 1 Awg= |20

Chi: Start 2.40000 GHz = =—

Stop 2.20000 GHz

Status CH1: B11 | C*1-Part Avg=20 Delay

Certificate No: D2600V2-1162_0ct19 Page 6 of 6

SAR Test Report

52 of 52




