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DASYS Validation Report for Head TSL. Date: 2022-06-07

Test Laboratory: CTTL, Bejng. Crion
DUT: Dipole 900 MHz; Type: Serial: DI00V2 - SN: 14079
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: = 900 MHz; 6 = 0.98 S/m; ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section R —
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) TG I
DASYS Configuration: «

Impedance Measurement Plot for Head TSL

* Probe: EX3DV4 - SN7464; ConvF(9.72, 9.72, 9.72) @ 900 MHz; Calibrated:
2022-01-26
sor-Surface: 1.4mm (Mechanical Suface Detection)

Phantom: MFP_VS5.1C (20deg probe tilt); T\pc QD000 PS1 Cx;
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

. al: 1062
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 59.81 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.20 Wikg

SAR(1 ) = 2.76 W/kg: SAR(10 g) = 1.78 W/kg

‘Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 3.71 W/kg

0dB =3.71 Wikg = 5.69 dBW/kg

Cenificate No: 222-60184 Page Sofs Centificate No: 222-60184 Page6ofs

1.6 D1800V2 - SN 2d170

. ST " In Collsboration with
In Cotaboraton wtn V) AT
e W, M~ SE4 CAICT 771 s b e a g CAICT
e 1§ ACNAS == CALBRATION LABORATORY e
A cmwvmn
P T 4 o T o2 Y Roud,Hada Disrict B, 10019, Chins
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504 B 186-10 €138 2079 o 610G 20M
E-mail aachinat com o Enail clgeninatioon gt
Client SGS-CN Certificate No: ~ 222-60105
7 TE l Glossary:
CERTIFICAT TSL tissue simulating iquid
ConvF sensitivity in TSL/ NORMx,y,z
Object R —— N/A not applicable o not measured
Calibration Procedure(s)
) FF-Z11-003-01 Calibration is Performed According to the Following Standards:
Calibration Procedures for dipole vaiidation kits a) IEC/IEEE 62209-1528, * Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration cmﬁcam documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHz"
ind th ith fidence probabili iven on the folls
pei v e " T - — Additional Documentation:
pages c) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility: environment temperature (2243)C and Methods Applied and Interpretation of Parameters:

.

humidity<70%. Muasurumsnl Conditions: Further details are available from the Validation Report at the end
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Calibration Equipment used (M&TE critical for calibration)

parallel to the body axis.

|
P::::z mswmmN; — :l;;n ;::m;‘t::;:mL No:yz. &;:!2;1)2 No) Sc”edwg C;gm“" *  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
- § = positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRP8S | 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No.EX3-7307_May21) May-22 reflected power. No uncertainty required.
o SN1%  124an22(CTTL-SPEAGN0 222.60007) Jan23 *  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required
Scheduled Calbration SAR measured: SAR measured at the stated antenna input power.

Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) SAR

ERSTS s | [ e e e * SARnomalized: SAR as measured, nomalized o an input power of 1 W at the antenna

Network Analyzer ESO71C | MY48110673  14~Jan-22 (CTTL, No./22X00406) Jan23 * SARfor nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.
Name Function Signature
Calibrated by [Zhao ing | SAR Test Enginesr The reported uncertainty of measurement is stated as the standard uncertainty of
| | Yeasurement multplied by the coverage factor k=2, which for a nomal distibution
[ < . orresponds to a

- i B i —— 440 spor coverage probability of approximately 95%
Approved by: Qi Dianyuan | saR Project Leatier =S

Issued: April 8, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Appendix (Additional assessments outside the scope of CNAS L0570)

Measurement condlﬂom
ASY as far as not given on page 1
DA Varbioe’ T ey 04 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation |
o [ impedance, transtormed o feed point | 4790- 2540
Phantom Triple Flat Phantom 5.1C Return Lt l 29.4d8
im Loss - 29.4d
Distance Dipole Center - TSL | 10mm with Spacer B
Zoom Scan Resolution o, dy, dz= 5 um General Antenna Parameters and Design
Frequency 1800 MHz £ 1 MHz
Electrical Delay (one direction) | 1116 s
Head TSL parameters
applied
Temperature | Permittivity Conductivity | Afterlong term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
| be measured. =
Nominal Head TSL parameters | 20 400 | 140 mhom
Measured Head TSL parametors [‘@0z027c ws:o% | 1a1momeen The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
- the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Head TSL tamperaturo change during test|  <1.0°C = | 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
SAR result with Heed TSL afected by this change. The overal dipole length i st according o the Standard
5 — o excessive force must be applied to the dipole arms, because they might bend or the soldered
cm’ (1g)ofHead TSL | Condition | ] connections near the feed-point may be damaged.
SAR measured | 250 mW input power | 9.73Wig
‘SAR for nominal Head TSL parameters [ nomaizedto 1w 38.9 Wikg £ 18.8 % (k=2) A BT Deia
- lonal af
SAR averaged over 10 cm’ ung)onu-um.[ Condition
SAR measured ‘ 250 mW input power 5.1 Wikg | Manufactured by SPEAG |
SAR for nominal Head TSL parameters | nomalzedto W | 204 Wikg £ 187 % (k2) |
RTINS, & . Certificate No: 222-60105 Page 4 0f6
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DASYS Validation Report for Head TSL Date: 202203:31
i ; Impedance Measurement Plot for Head TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 24170
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cyc!
Medium parameters used: £= 1800 MHz; o = 1411 S/m; &, = 40.62: p R S —
Phantom section: Right Section 0.0 13T B0 G To1E% 3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) .

DASYS Configuration: 3

«  Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz; Calibrated: u
2021-05-26 [ &) l

Sensor-Surface: 1.4mm (Mechanical Surface Detection) | 3 g1
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 _\ /’

DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) /

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, 52 smien o0 scate 2.0000 (72 oe1) |
dy=Smm, dz=Smm |52 2300000 0z 47.032 0 23008 0 74850
Reference Value = 98.14 V/m; Power Drift = 0.03 dB | |
Peak SAR (extrapolated) = 18.2 W/kg |

SAR(1 g) =9.73 W/kg; SAR(10 g) = 5.11 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm
Ratio of SAR at M2 to SAR at M1 = 54% =
Maximum value of SAR (measured) = 15.2 W/kg \\

=
3.42 » sunasen oW 0k S0z oe B

-6.85

-10.27

-13.70

712 | L [— ==

0dB =152 W/kg = 11.82 dBW/kg
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Glossary:
CALIBRATION CERTIFICAT
\TE TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMxyz
Object S o NA not applicable or not measured
libration Proced
Cai ure(s) — Galitraton is Poformed According to the Following Stndards:
s Poooaihors s o e e a) IEC/IEEE 62209-1528, Procedure for The of Specific Abs:
Rate of Human Exposuie to Radio Frequency Fields from Hand-held and Body-mounted
Caiibraton date June7,2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentaton and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2
This caibraton Certficate documents the traceablty to national standards, which reaize the physical unis of ) KDB 865664, “SAR Measuroment Reduirements fo 100 Miiz 10 6 GHe"
following
Additional Documentation:
PAORS S0{Ssa put o fia cononts ) DASY4/5 System Handbook
Al caiibratons have been conducted in the closed laboratory facilty: environment temperature (22:3/C and Methods Applied and Interpretation of Parameters:
humidity<70% o Measurement Conditions: Further details are availabl from the Validation Report at the end
of the certifcate. Al igures stated in the certficate are valid at the frequency indicated.
Calibration Equipment used (MATE critcal for calibation) « Antenna Parameters with TSL: The dipole is mounted with the spacer to position is feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards 0% Cal Date (Calibrated by, Certficate No) __ Scheduled Calibration paraliel & the body axis.
T 100D B T R o2 3 « Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
Power bister 21 O, a2t positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRPSS | 104291 24-Sep-21 (CTTL, No.J21X08326) Sp22 measurement -\ the SMA. oonnectov m the feed point. The Return Loss ensures low
Reference Probe EX3DVA | SN 7464 26-Jan-22(SPEAG N EX3-7464_Jan22) Jan23 reflected power. No uncertainty req
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . Elod”COl Dllly One-way delay DQMQQH the SMA connector and the antenna feed point.
No uncertainty required.
Standards D# Cal Date (Calibrated by, Certificate No) _Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power.
ol Gemersior EAGSHS | MVATTTINI0 To-den22 [CTIL. o 00400 1 * SAR nomalzod: SAR as measured, normalzed foan input power of 1 W atthe anenna
Network Anelyzer E5071C | V40110673 *4-Jan22 (CTTL, No.222X00408) Vara « SAR for nominal TSL parameters: The measured TSL parameters are used fo calcuate the
nominal SAR resul
Name Functon Signature
Calibrated by: Zheo dog SAR Test Engineer 1 L The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multplied by the coverage factor k=2, which for a normal distribution
Reviewsd by: na i s ‘hf-‘)‘ﬁ Corresponds to a coverage probabilty of approximately 95%
Approved by. Qi Dianyuan SAR Project Leader =X
Issued: June 13, 2022
shat y
Cortifiate No: 222.60185 Page 1 ofe Cortificate No: 222-60185 Page20f6
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S CALIBRATION LABORATORY
G No.5 HonYoa Rd, Hakian D, Befing. 100191, Chin
r\dd \nsz HuaYuanRBei Road, Haidian District, Befjing, 100191, China Tek: +86-10-62304633-2117
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Appendix (Additional assessments outside the scope of CNAS L0570)
Measurement Conditions
. page 1 Antenna Parameters with Head TSL
DASY Vorsion DAsYs2 s2104
Extrapolation Advanced Extrapolation | Impedance. transtormed to feed point I 5120+ 7.580
Phantom Trle Flat Phantom 5.1C Retu Loss “2488
Distance Dipole Center - TSL 10mm with Spacer .
Zoom Sean Resolution ax oy, dz= 5 mm General Antenna Parameters and Design
Frequency 1900 Wiz = 1 Wz ey —
Head TSL parameters
o appled.
Tomporature | Permittivity | _Gonductivity e ong erm use with 100W radated power, oly
measu
rrr—— @oc | mo | rwmon
| Moasured Head TSL parametors @20:02C | 309:6% | 139mmomzo% The dipole is made of s omie catl. The catar oedrg
comacied o e second arof e Gile The anenna s herelrs anochcutes w\unOﬂlam
e T = S St st e s e ST TR
paraoraph. The SAR daca ar not
SAR resuift witl Hoad TSL Mwmam mmla-ponm nlnllmold-ng(emsm noard
SAR averaged over 1 cm’ (1 g) of Head TSL Condition ‘connections near the '”GWM may be damaged.
SAR measured 250 i input poer a95wig
SAR for nominal Head TSL parameters nomaizedto W | 40.0 Wikg £ 188 % (2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition | BUT Date
SAR measured 250 mW inut power 18wy [ndacarsaty —
SAR fornominlFead TSL parameters rormalzedto W | 208 Wig£187% (2
Certfcue No: 222-60185 Page s of Certificate No: 222-60185 Page ofe
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DASYS Validation Report for Head TSL Date: 2022-06-07

ina Impedance Measurement Plot for Head TSL

Test Laboratory: CTTL, Beijing, Chi
DUT: Dipole 1900 MHz; Type: D1900V; Seri SN: 5136
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyele: 1:1
Medium parameters used: £ = 1900 MHz; o = 1.385 S/mi e = 39.85; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) 4
DASYS Configuration: »

[ e vy o sy
L9500 G TN

« Probe: EX3DV4 - SN7464; ConvF(8.18, 8.18, 8.18) @ 1900 MHz; Calibrated:
20220126

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

Electronics: DAE4 Sn556; Calibrated: 2022-01-12

Phantom: MFP_V3.1€ (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASYS2 52.104(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Refercnce Value =99.99 V/m; Power Drift = 0.04 dB |
Peak SAR (extrapolated) = 18.6 Wrkg |

SAR(1 g) = 9.95 W/kg; SAR(10 g) = 5.18 W/kg
Smallest distance from peaks to all points 3 dB below = 9.2 mm | ?/
Ratio of SAR at M2 to SAR at M1 = 54.1% | . -
Maximum value of SAR (measured) = 15.6 Wikg N
@ |
o
-3.48 1o - ow 0 - wo2ioemm |
5.95
N
= .l“n“.lk
-13.93
e [T P — |
0dB =15.6 W/k
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CALIBRATION CERTIFICA Glossary:
l; TE: TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMxy,z
Object D2000V2- SN: 1041 NA not applicable or not measured
Caibration Proced
hoeh) FF-211.003.01 Calibration is Performed According to the Following Standards:
Calibraton Procedures for dipoie vaidation ks a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorptio
te of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Caliraton date June8, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certficate documents the traceabilty to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
si probabisty are gi o
Additional Documentation:
pages and are partof he certfcate.
S ) DASY4/5 System Handbook
Al calbrations have been conducied in the closed laboratory facity. environment temperature (22431 and Methods Applied and Interpretation of Parameters:
humidity<70% « Moasurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critcal for caibation) « 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 ams oriented
Primary Standards 0% Cal Date (Calibrated by, Certficate No) __Scheduled Calibration 2:':;"' to :';’ body axds. A ’ I
. Point Impedance and Retum Loss: These parameters are measured with the dipo
7
e twra, [toe it ool by positioned under the liquid filed phantom. The impedance stated is transformed from the
EpiNe Senoy 0ep 2L (CTTL, Nouk ) bt measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference SN 7484 EX3-7484_jan22) Jan23 reflcted power. No uncertainty require.
DAE4 SN1558  12Jan22(CTTL-SPEAGNO.222-60007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards | ID# Cal Date (Calibrated by, Certfcate No) __Scheduled Caiibration +  SARmeasured: SAR measured at the stated antenna input power.
Sorel Genarakor E44360 | MVASGTII0 —T5-en22 (CTTL. No-200%0) = + SAR nomalzed: SAR as measured, nomaized foan nput power of 1 W atthe anenna
b ¢ ¢ connector.
Notosk Amaiyons BGOTIO | MYASHIOOTS, ;14-Jen22 (OTTL e 22)000408) -2 « SAR(for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result
Name Function Signature r
Calibrated by Zhao Jing ‘SAR Test Engineer £ PR The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multplied by the coverage factor k=2, which for a normal distribution
Reviewed by. Lin Hao SAR Test Engineer ﬁf # Corresponds to a coverage probability of approximately 95%.
Approved by. Qi Dianyuan SAR Project Leader —Soau:
Issued: June 13, 2022
b in pproval o the aboratory
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
ASY 1

Antenna Parameters with Head TSL

DASY Version DASYS2 52104
Extrapolati Advan on
ow e [mpedance, ranstormed o eed pont | 48400740
Phantom Triple Flat Phantom 5,10 pre——rp Frpe
Distance Dipole Center - TSL 10mm with Spacer = - : - B
[ Zo0m Scan Resotution | sanasmm General Antenna Parameters and Design
[ Frequency [ 2000mhzz 1wz
Electrical Delay (one drection) | 1.088 ns
Head TSL parameters
The following appiied
Temperature Permittivity Conductivity After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
be measured
Nominal Head TSL parameters 220°C 400 1.40 mhoim

Measured Head TSL parameters 20:02)°C | 402+6% | 139 mhamze% The dipole is made of standard o somigd ol catle. The carerconducto of m‘«wm»a s ey
i s s. On some
\ - of the dipoles, umn-mumu-mmmmaa-mumnmmmmmmmmmw
according to the positon as explained n the “Measurement Conditions* paragraph. The SAR data are not
affected by this change. The overal dipole length is st according Joha Sacard

Head TSL temperature chango during test|  <1.0°C

SAR result with Head TSL to the dipole arms, might bend or the soldered
SAR avoraged over 1 cm’ (1g) of Head TSL Gonditon connections near the feed-point may be damaged.
SAR measured 250 mW input power 10.4Wikg
SAR for nominal Head TSL. parameters normalizedto 1W | 41.8 Wikg £ 1.5 % (k=2)
Additional EUT Data
SARaveraged over 10 e’ (10g) of Head TsL Condition
| sAR measured 250 mW input power 530Wig Manufactured by SPEAG
[ 54 for nomina Head L parameters normalizedto 1W | 21.3 Wikg £ 187 % (c=2)
Certificate No: 222-60186 Pageofe SmsSNaTI Al Eeasts
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DASYS Validation rt for Head TSL Date: 2022-06-06
e 5 Impedance Measurement Plot for Head TSL

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041
Communication System: UID 0, CW: Frequency: 2000 MHz; Duty Cycle: 1:1

=2 =1392 S/m;ce= >
Medium parameters used: = 2000 MHz; o = 1.392 S/m; e = 4 1000 kg/m’ (T o TR e R T - —
Phantom section: Right Section ST G0 B W

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

« Probe: nxl)\'a SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:

S rrm 1.4mm (Mechanical Surface Detection)
Electronics: DAEA Sn1556; Calibrated: 2022-01-12
Phantom: MFP_V5.1C (20deg probe tilt): Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 103.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) = 5.3 Wikg

‘Smallest distance from peaks to all points 3 dB below = 9.1 mm =
Ratio of SAR at M2 to SAR at M1 = 53.6% ?/
Maximum value of SAR (measured) = 16.3 W/kg i
a®
1]
ar s sisoe o
.43
1115
-14.86
-18.58 £
0dB =163 W/kg = 12.12 dBW/kg
Certficate No: 222-60186 Page Sof6 Certificate No: 22260186 Page6of6
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CALIBRATION
CNAS LOSTO
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Certificate No:  222-60106
§ | | i Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y,z
Object D2300V2 - SN: 1096 N/A not applicable or not measured
Calibration Procedure(s)
PR Calibration is Performed According to the Following Standards:
Calibration for dipole a) IEC/IEEE 62209-1528, Procedure for The of Specific
] Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the lne‘.b(ll!y to national :ﬂndards which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

SI). The with pr ty are given on the following
pages and are part of the certificate. Additional Documentation:

) DASY4/5 System Handbook

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)C and Methods Applied and Interpretation of Parameters:

Pk 70%: *  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.
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.

.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No., Scheduled Calibration
"Ymm = Tosdr 2 2 (CTT N JYZ'IXUBGZG) ) Sl « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power 4-Bep- . P positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPBS | 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement a the SMA comneclorto the feed point. The Return Loss ensures low
Reference Probe EX3DVA [ SN 7307 | 26-May-21(SPEAGNo.EX3-7307_May21) May-22 reflected power. No uncertainty required
DAE4 SN1586 | 12-Jan-22(CTTL-SPEAGN0.222.60007) Jan23 o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
poi
| No uncertainty required.
. «  SARmeasured: SAR measured at the stated antenna input power.
Secondary rds. ID# Cal Date (Calibrated by, Certificate No. Scheduled Calibration c & b
= mwm A S e No"' 3 ) o ca «  SAR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
Generato; 1 122X00 - cconnector.
Network Analyzer ES071C | MY461106873  14-Jan-22 (CTTL, No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature,
Caltrated by | ) i 1 The reported uncertainty of measurement is stated as the standard uncertainty of
!'-'Nl ]W Test Engineer { s Measurement multiplied by the coverage factor k=2, which for a normal distribution
3 Corresponds to a coverage probabily of approximately 95%.
i nves | |oAR TotErgns et

Approved by: GM*I IsARPrqql.uHr éﬂﬁ\ 2
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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T OB Fax 404046504 Tl +86-10-623046332079.  Fax: +86-10-62304633-2504
achinulcom hupwwwchinaticn E-maitcul@chinanicom b/ wwwchinatlen
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY astar page 1
DASY Version DASY52 52104 Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation
T T [ impedance, vansformed to feed point | 49204560
Distance Dipole Center -TSL | 10mm wih Spacer [ Loss [ Minied
Zoom Scan Resolution dx, dy, dz =5 mm | General Antenna Parameters and Design
Frequency 2300 MHz 2 1 Mz
[ Eectrical Detay (one arection) [ 1083 ns
Head TSL parameters
The following parameters and calculations were appiied
Temperature | Pormittvity | Conductivity Afterlong term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C 295 [ 167 mhom o e
Measured Head TSL parameters 20£02)°C 398:6% | 170mhom26% ‘ade of standard cable. The center conductor of the feeding line is directly
= 1 1 connected to the second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Head TSL temperature change during test|  <1.0°C — [ - | 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
SAR result with Head TSL. No sxcesue foce Mkt b appted 15 e G s, Secauss ey mht oo o h sidred
> must be a ipole arms, because they mig! or the
1 cm’ (1) of Head TSL Conglion connections near the feed-point may be damaged.
SAR measured 250 mW input power 124 Wig
SAR for nominal Head TSL parameters nomalzedto W | 49.2 Wik £ 18.8 % (k=2)
3 Additional EUT Data
SAR averaged over 10 cm’ (10.g) of Head TSL Condtion
‘SAR measured 250 mW input power 5.88 Whg [Manutacturea by SPEAG ]
SAR for nominal Head TSL parameters nomalzedto 1W | 23.4 Wikg £ 187 % (ke2)
Certificate No: 222-60106 Page 3 of 6 b v et shan
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DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 2300 MHz; T 2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty C
Medium parameters used: f = 2300 MHz; o = 1.702 S/m; & = 39.77; P
Phantom section: Right Section T oy g 16-66%87 Rt 560008 TAT

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) % [T 17000660 Ga -36.638 &

DASYS Configuration:

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz;
2021-05-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Calibrated:

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dy=Smm, dz=Smm

Reference Value = 102.7 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.88 W/kg

Smallest distance from peaks to all points 3 B below =9 mm

Ratio of SAR at M2 to SAR at M1 = 50.4%

Maximum value of SAR (measured) = 20.3 W/kg

I 511 smten (o0 scate 1.0000 (52 0el)
51 2.3000000 Gz 49.172 @ ~4.5557 0 15.176.95

1 swtz10e oW 0 sw2sce W

|
a7 |
834 ‘

-16.67

20.84 —
0.dB =20.3 W/kg = 13.07 dBW/kg
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B CALBRATION
Add: No.52 HuaYisanBel Rosd, Haidian District, Beijing, 100191 i CNAS LOSTO Add: No.52 HuaYuanBei x...au-.a-..nmm Ikuxu mum China.
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mal: cakehinanlcom S ebiye el g il it sy
Client SGS-CN Certificate No:  Z22-60107
] ) ¥ Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NA not applicable or not measured
Callbration Procedure(s
i T to the 9
for dipole vaiidation kits -) IEC/IEEE szzos 1528, * Procedure for The of Specific. i
) Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibration datey Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

This calibration Certificate documents the traceabilty to national standarde, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
the

with confidence probability are given on the foilowing I
1 lonal umentation:

T wﬂn
pageewm;hnumadmnm.

) DASY4/5 System Handbook
Al calibrations have been conducted In the closed laboratory facility: environment temperature (2:3)C and mod. Applied and Interpretation of Parameters:
humidity<70% Measurement Conditions: Further etails are available from the Validation Report at the end
of the certficate. Al figures stated in the certificate are valid at the frequency indicated.
Gailbration Equipment used (MATE criial for calibration) «  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
. - parallel to the body axis.
utiniary :"""”‘” [T, - Cal Date ~°“‘1‘_‘;""" Df: Ci(Wicelsito),__ Schieduled Calfvalion s“""“"“:;‘“"'“"" «  Feed Point Impedance and Retur Loss: These parameters are measured with the dipole
Power Meter NRP2 | 10827 24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRP8S | 104291 24-Sep-21 (CTTL. No.J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 28-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 «  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.
‘Secondary Stancards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration <
Sonal rE4435C | MY49071430 13-Jan22 (CTTL, No, 422X00408) Tanzs . cs:nﬁ ::;::mllzsd, SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by: x The reported uncertainty of measurement is stated as the standard uncertainty of
o ding |8AR Test Enginesq L \ < Measurement multiplied by the coverage factor k=2, which for a normal distribution
bR it - —— o M l Corresponds to a coverage probability of approximately 95%.
Approved by Qi Dianyusn | sAR Project Leater B Gl
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.
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