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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 1750 MHz; o = 1,408 S/m; & =41.28; p= 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

= Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) (@ 1750 MHz; Calibrated:
2022-01-26

+  Sensor-Surface: 1. 4mm (Mechanieal Surface Detection)

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

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

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 91,44 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.18 Wikg: SAR(10 g) =4.94 W/kg

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

Ratio of SAR at M2 to SAR at M1 =56,3%

Maximum value of SAR (measured) = 14.0 Wikg

-9.70

-12.93

{
66 | | 8

0 dB = 14.0 W/kg = 11.46 dBW/kg

Certificate No: Z22-60335 Page 5 of 6

©Copyright. All rights reserved by SAICT

Page 326 of 356



)

(nl@
~

!\ " InColabarstion with
s=77) s p e a g
Sl CALIBRATION LARORATORY

Add: No.52 HueYuanBei Road, Hasdian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfidcaict ac.co httpe/www.caict ac.cn

Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  221-60357

Object D1900VzZ - SN: 54088

Calibration Procedure(s) EF-Z44-003-04

Galibration Prozedures for dipole validation kits

Calibration date: October 18 2021
This calibration Cerlificate documents. the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with cenfidence probability are given on the following

pages and are part of the cedificate.

All calibraticins have been conducted in the closed laboratory facility, environment temperature (22:31°C and
humidity<70%

Calibration Equipment used (M&TE eritica! for calibration) |

Primary Standards ID# Cal Date (Calibrated by, Certificate No)  Scheduled Calibration

Power Meter NRE2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRPES 104261 24-8ep-21 ([CTTL, No.J21X08328) Sep-22
Referance Probe EX3DV4 | BN 7517 03-Feb-2 HHCTTL-SPEAG No:.221-60001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG No. DAE4-1558 _Jan21) Jan-22
Secondary Standards D # Cal Date (Calibrated by, Carificate No.) Scheduled Calibration
Signal Generator E44380C MYdQOTMSG 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22
: Name Function Sigrature
Calibrated by: Fhaw g SAR Tést Enginesr a2 %’i’
i Lin Hao SAR Test Enginesr P e ‘-ﬁﬁ%
Approved by: Qi Disnyuan SAR Proiect Leader
lssued: October 24, 2021 ,
This calibration certificate shall not be reproduced except in full without wiitten approval of the laboratery. '

Certificate Wo; 721460357 Page 1 6f 6
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.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 Technigues”, June 2013

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposura to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
8GHz)", July 2016

¢} IEC 62209-2. "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e SAR for nominal T5L 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: Z21-60357 Page 2ofe
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Measurement Conditions
DASY system configuration, as far as nof given on page 1.

No.123N00696-SAR

| DASY Version DASYS2 VB2.10.4
| Extrapolation | Advanced Exirapolation
Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm

Zoom Scan Resolution dx, dy, d2 =5 mm

with Spacer

Fraquency | 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature | Permittivity Conductivity
Nominal Head TSL parameters 2200 | 40,0 1.40 mtofm [
! ]
Measured Head TSL parameters (220+02)°C | 3996 % 1.39 mho/m £ 6 %
Head TSL temperature change during fest| <10 °C L |
SAR result with Head TSL
| SAR averaged over1 (' (1) of Head TSL | Condition
ool e o KIS ned e =il
SAR measured 250 mwW input power 10.0 Wikg

SAR for nominal Head TSL parameters normalized to 1W

P | o
| BAR averaged over 10 ¢ (10 g) of Head TSL Condition

40.2 Wikg + 18.8 % (k=2)

' SAR measured 230 MW input power |

-

| SAR for nominal Head TSL paramaters normalized fo 1W

Certificate No: Z21-60357 Page i ofe
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint S3.70+ 6.5010
Return Loss ‘ - 22.8d8

General Antenna Parameters and Design

Electrical Delay (one dirsction)
!

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

Mo excessive force must be applied to the dipoie arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by l SPEAG

Certificate No: £21-60357 Page dofo
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: DI900YV2; Serial: D1900V2 - SN: 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyeler 1:1
Medium parameters used: £= 1900 MHz: o = 1.387 S/m: & — 39.88: o= 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DVA - SNT51T: ConvE(7.81. 7.81. 7.81) @ 1900 MHz; Calibrated:
2021-02-03

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

+ Electronics: DAE4 Snl356: Calibrated: 2021-01-15

o« Phantom: MFP_V3,1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

o Measurement SW: DASY 32, Version 52,10 (4): SEMCAD X Version 14.6.14
(7501)

Svstem Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
de=5mm. dy=5mm. de=5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 19.2 Wike

SAR(1 g) = 10 Wikg: SAR(10 g) = 5.1 W/kg

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

Ratio of SAR at M2 to SAR at M1 =52.1%

Maximum value of SAR {measured) = 158 W/kg

dB
1]

-3.76
-1.51
-11.27
-15.02

-18.78 ;

No.123N00696-SAR

0dB =158 W/kg = 11.99 dBW/kg

Certificate No: £21-60357 Page 5 of6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  Z21-60358
Object D2450V2 - SN: 873
1l i, ¥
Calipration Procedure(s) FF-Z11-003.04

Calibration Procedures for dipole validation kits

Calibration date: Oclober 21, 2021
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 laboratary faciity. environment temperature (22+3)°C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by -Ce,rtiﬁr:a,te Na.) Scheduled Calibration |
Power Meter MNRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor  NRP&S 104281 24-Sep-21 (CTTL, No.J21X08328) Sep-22 '
| Reference Probe EX3DV4 | 8N 7817 03-Feb-21(CTTL-SPEAG MNo.Z21-80001) Feb-22 _
DAE4 SN 1556 15-Jan-21{SFEAG No.DAE4-1556_Jan21) Jan-22 [
|
Secondary Standards: ID#  Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
Networkénalyzer ES071C | MY48110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22 [
Name Function Bigrsiure '
Callbrated by, Zhao Jing SAR Test Engineer gk ﬁ
Reviewed by Lin Hao SAR Test Engineer e ﬂﬁ( Ay |
. ; = |
Approved by Qi Dianyuan SAR Project Leader L
Issued: October 27, 2021 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certiflcate Mo Z21-60358 Page 1.0
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Glossary
TsL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |lEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abserption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

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

d) KDB8B5664,; 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 frequancy 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 fiat phantom section, with the arms oriented
parallel to the body axis,

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

 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 |
Gorresponds to a coverage probability of approximately 95%.

Certiticate No: Z21 603358 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version CASYS2 | V52104 |
Extrapolation_ . - Advariced Extrapolation __;

Phantom Triple Flat Phantom 5.1C B
Distance Dipote Center - TSL 10 mm ;iugace:
Zoom Scan Resolution d, dy. dz =5 mm

| Frequency 2450 MHz £ 1 I.u;Hz i

Head TSL parameters
The following parameters and calculations were applied.

Temperature 1 Permittivity Conductivity
Nominal Head TSL parameters 208°C 392 1.80 mhatm
Measured Head TSL parameters (220% l}.?..}- E - _39 5.-: 5% 1.6 nholm 2 6 %
Head TSL;n:r;:aratun! e;a nge during test <1.0°C — .

SAR result with Head TSL
SAR averaged over1 cm (1 g) of Head TSL ~ “ondition B |
SAR measured 280 m\W input power 13.3 Wikg |
BAR for nominal Head TSL paramieters normalized to W 53.2 Wikg + 18.8 % (k=2) |
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.058 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg £ 18.7 % (k=2)
Certificate No: Z21-60358 Page 3 ofe
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point [ 5380+ 1.26i0

Return Loss - 28.8dB

General Antenna Parameters and Design

Electrical Delay {ona diraction) 1066 ns

After iong term use with 100W radiated power, only & slight warming of the dipole near the fesdpoint can
be measured.

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

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

Additional EUT Data

\_Manufac’eured by SPEAG

Cettificate Nep Z21-60358 Page 4 0t6
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DASYS Validation Report for Head TSL Date: 10.21.2021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2430V2; Serial: D2450V2 - SN: 873
Communication Systern; UID 0, CW: Frequency: 2450 MHz: Duty Cyele: 131
Medium parameters used: = 2450 Miz: o = 1.809 S/m: & = 39.51: p = 1000 kg'm®
Phantom section: Right Section
DASYS Configuration:

«  Probe: EX3DV4 - SNT517: ConvF(7 .34, 7.34. 7.34) '@ 2450 MHz: Calibrated:
2021-02-03

o SensorSurface: | 4mm { Mechanical Surface Detection)

» Electronics: DAES Snl536: Calibrated: 2021-01-153

+  Phantom: MFP_V5.1C (20deg probé tlt): Tvpe: QD 000 P51 Cx: Serial; 1062

o Measurement SWIDASYS2, Version 5210 (4); SEMCAD X Version 14.6.14
(7301)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x Ty Cube O Measurement grid: dy=3mm.
dy=5mm. dz=5mm

Reference Value = 108.0 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.0 Wike

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 5 dB below = 9.2 mm

Ratioof SAR at M2 to SAR at M| = 46.9%

Maximum value of SAR (measured) =226 Wikg

dB
0

-4.65
A3
-13.96
-16.62

-23.2¢

0 dB=22.6 W/kg = 13.54 dBW/kg

Certificate No: £21-60358 Page s of »
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Cestificate No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE
[

D2550V2 - SN:1010

Object
QA GAL-05v11

Calibratlon procadurs(s)

| Galbration date:

May 21, 2021

| Calibration Equipmant ysed (METE criical for eafibiration)

Al catibralions have Been conducted in the cossd Intomtory tacility: environment fmpamatun 122 + 3) © and Furmidty < T0%

Callbration Procedure for SAR Validation Sources between 0,.7-3 GHz ‘

Thia caBtration senificats documens he tracganility to nationel stindards. which mesles the physical anits of measuremantz (S1),
The massurements and me uncanainties with confidanice protmbility ane given on he floking pages and arg part of the cortilicat

| Primsary Standards =K Cal Date (Carfificats b Seheduled Calibeation |
[ Powyver matar NRFP SN MTTe 09-Apr-21 (Ne, 217042 Apr22
| Power sensar NRP-Z281 SN oazes Qo-Apr-21 (Mo, 217 Ape-22
Powar spneor NRP-Z21 Sh: 105245 09-Apr21 (Ne. 217-0; Apr-2e
| Reterence 20 dB Affenuator St BHRANS 20Ky Og-Apr-21 (Mo, 217 Api-22
| Tyme-N migmatah comidnation SNCF08R2 [ EIET OE-Apr-21 [No. 217-033448) Apr-22
Raterance Prabe EXIOVA | Gpe T4 2B-Dee20 (Mo, EX3-7318_ Daca0) Den-21
[ EA SN en COMLU-20 (Mo, DAES-E01  Now2() MNe=21
| Spcondary Standards | 1D & Chacl Dt (in houss) Scheduled Chetk

Powier mater E44188
| Power sanior HFP 84814 SN LS3TERTRES
| Power sankar MP 84814 Sh: MY 41082317
R gendrator AAS SMT-06 S 100472

Metwork Amalyzor Agilent EBISA | SN: UB1oB047S

SN GEAES12475

Hame
Cailbrated by Jaffpy KaLzman
| Approved by Kalia Pokovic

This calibration certificats shall not ba reproduced axcept in full witheud written appersal of the laboratary,

30-0c1-14 (i howgo choek Oet-20}
G715 Tiy hosa crek Oot-20)
O7-Cici-15 (1 wouse chack Ol 20}
15=Jun-15 {in hovsa ofeok Dc-20)
F1-Mar-14 (In houge cheok Qof-20)

Fiiigthar
Labamiory Technidian

Technical Minager

In house aheck: Oct:22
I houss chack: Oul-22
I hovse check: Cot-22
Ity Mouse chack: Oot-22
In hoise cheek: Clci-F1

Signaturs

b
P

|ssued: May 27, 2021

Cartifinals No: DASSOVD-1010_May21
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Calibration Laboratory of R TN g Schweizerisoher Kalitrierdisnst
Schmid & Partner G ¥ , c Service suisss d'étalonnage
Englneen’ng AG T e Servizio svizzero di ':nratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand '”'-f-f;"ﬁ:':\.v-:"‘ Ny S swiss Calibration Service
Aceredited by the Swiss Acaneditation Service (SAS) Aceraditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatarius to the EA
Multilateral Ageeement for the recegnition of colibration carifieates

Glossary:

TSL tissue simulating liguid

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 Deterrmining 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 assessmerit of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz te 8 GHz)", July 2016

¢) |EC 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 & GHz)", March 2010

d) KDB B65664, "“SAR Measurement Reguirements for 100 MHz to 6 GHZ"

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

o  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 resull.

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%.

Certilicate No: D2550V2-1010_May21 Page 20f &
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Measurement Conditions
DASY system configuration. as far as nol given on pags 1
DASY Version DASYS V52104
Extrapolation Advanced Extrapolafion
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution d, dy, dz =5 mm
Frequenoy 2550 MHz = 1 MHz
Head TSL parameters
‘The following parametsrs dnd calculations were applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 38 1.91 mha'm
Measured Head TSL parameaters (22.0 £0.2)"C 374 £ 6% 1.89 mho/m :6 %
Head TSL temperature change during test <=05°C - -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Caondition
SAR measurad 250 mW Imput pover 14.4 Wiky
SAR for nominal Head TSL parameters normalized i 1W 55,2 Wrkg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL canditlon
SAR measurad 250 mW input power 642 Wikg
SAH for nominal Head TSL parameters normalized 10 1\W 25.2 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.6 2.09 mho/m
Measurad Body TSL parameters 220+021"C 50828 % 216 mho'm+ 6 %
Body TSL temperatura change during test «06'C = e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Gondition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters nomglized to 1W 52,4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditicn
SAR measured ZEQ mW Input powsr B.04 Wikg
SAR for nominal Body TSL parameters normialized to TW 23.8 Wikg = 16.5 % (k=2)
Papz2al 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedancs, transfomed to feed point 52640 -38Q
Returt Loss - 26,8 dB
Antenna Parameters with Body TSL
Impedance, transiormed to feed paint 4930 - 1.8 0
Return Loss -343dB
General Antenna Parameters and Design
Electnoal Dalay (one direction) 1.153 ns
After lang term uge with 100W radiated power. anly a slight warming of the dipols near the feedpoint can be measured.
The dipele is made of standard semirigid coaxial cable The cénter oonductor of the feeding line is directly connectad 1o the
second arm of the dipola. The antenna |s therafors shor-circuited for DC-signals. On same of the dipales. small and caps
are added 1o the dipole arms In erder to improve matshing when loaded according to the position as axplained in ihe

iMeasuramant Ganditions® paragraph. The SAR dala are not affacted by this changs. The overall dipole lsngth is stil
Na excessive foroe must be applied 1o the dipoie arms, because they might berid or the soldered conriections riaar the
SPEAS

according to the Standard
leedpaint may e damager

Additional EUT Data

l Manufacturad by

Page 40! 8
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DASY5 Validation Report for Head TSL

Date: 21.05.2021
Test Luboratory: SPEAG. Zurich, Switzerlund
DUT: Dipole 2550 MHz: Type: D2350V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 2550 MHz

Medium parumeters used: [= 2350 MHz: o = 1.99 S/ g = 3740 p = 1000 kg/m
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63,19-20111

DASY 32 Configuration:
« Probe: EXADVY - SNT344: ConvFi7,85, 7.85, 7.85) @ 2550 MHz; Calibrated: 28.12.2020
s Sensor-Surface: Ldmm (Mechanical Surface Detection)
s Electronies: DAES Sno01: Calibrated: 02.11.2020
= Phantom: Flat Phantom 5.0 (front): Type: QD D0 B30 ANA: Senial: 100]

« DASYSISLI04152T) SEMCAD X 14.6.14(7483)

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

Reference Value = 119.0 V/m: Power Drift = 0.05 dB

Peak SAR {extrapolated ) = 29.6 W/ike

SAR(1 g1 = 14.4 Wikg: SAR(10 g) = 6.42 W/kg

Sminllest distance from peiks to all pomts 3 dB below = 8.9 mn

Ratio of SAR at M2 1y SAR at M1 =48.2%

Muxamuom value of SAR imeasured) = 24.3 W/ke

-4.00

-B.00

-12.00

-16.00

-20.00

0dB =243 Whkg= 1386 dBW/kge

Certificate Mo: DEESOV2-1010_May21 Pege5ol B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dater 21.05.2021
Test Labaratory: SPEAG. Zurich, Switzerlund
DUT: Dipole 2550 MHz; Type: D2550V2: Serial: D2350V2 - SN:1010

Communication System: UID 0 - CW: Freguency: 2550 MHz _
Medium parameters used: F= 2550 MHz: o= 2.16 5/my; = S50.%: p= 1000 kgfm”
Phantom section; Flat Section

Measurement Standurd; DASYS ([EER/IECIANST C63.19-201 | )

DASY 52 Configumtion:
o Probe: EXADVA- SN7349: ConvF(7.98, 7.98, 7.98) @ 2550 MHz: Calibrated: 28.12.2020
«  Sensor-Surface: I4mm (Mechanical Surface Detection)
« Electronics: DAES Sn6i: Calibrated: 02.11.2020
«  Phantom: Flat Phantom 5.0 tback): Type: QD 000 P50 AAL Senal: 1002

o DASY32S5210H1527): SEMCAD X 146, 14H7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ():
Measurement grid: du=Smm. dy=3mm. dz=5mm

Referenve Value = 1 10,2 Vim; Power Drift = -0.01 4B

Peak SAR (extrupclated) = 26.1 Wikg

SAR(1 g) = 134 Wikg: SAR(10 g) = 6.04 W/kg

Smullest distance from peuks o ull points 3 dB below =8 mm

Ratio of SAR at M2 1o SAR a1t M1 =51.9¢

Maximum value of SAR imeasured) = 22.1 Wikg

0dB =221 Whkeg= 1344 dBW/kg

Cartificata No: D2E50V2-1010_Maya1 Page7ef 8
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Impedance Measurement Plot for Body TSL
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Client SAICT Certificate No: Z22-60336
CALIBRATION CERTIFICATE
Object DEGHzV2 - SN: 1238

Calibration Procedure(s) EF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 17, 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 callbrations have been conducted in the closad laboratary facility: environment temperature (22431<C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

©Copyright. All rights reserved by SAICT

Primary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRPZ2 106277 24-Sep-21 (CTTL, Ne.J21X083286) Sep-22
Power sensor NRP8S 104291 24-8ep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 2B-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1558 12-Jan-22(CTTL-SPEAG,N0.222-60007) Jan-23
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer E5071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer 11

Reviewed by: Lin Hao SAR Test Engineer Tﬂ'ﬁ%

Approved by: QI Dianyuan SAR Project Leader !_’391743\/

lssued: August 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z22-60336 Page | of 8
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CALIBRATION LABORATORY
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Add: No.52 HunYuanHei Road, Heidian District, Beifing, 100191, China
Tel: +B6-10-62304633-2117

E-tmail: emfittcnict oo on hittp:fiwww.caie.ag.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Modsls, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Oclober 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Hlathods Applied and Interpretation of Parameters:

Measuremen! 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 unceriainty required.

¢ Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne 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.

s 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 Wo: Z22-60336 Page 2 of '8
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CALIBRATION LABORATORY

Add: Ma.52 HuaYuanBel Rosd, Haidlun District, Beijing, 100191, China

Tel: +86-10-62304633-2117
E-mail: emfld@caict.sc.cn

Measurement Conditions

http:/fwww.caic.ac.cn

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

No.123N00696-SAR

CAICT

DASY Version DASYS52 52.10.4
Extrapolation Advancad Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz = 1.4 mm

Graded Ratic = 1.4 (Z direction)

Frequency

5250 MHz +1 MFiz
5800 MHz £1 MHz
5750 MHz £1 MHz

Head TSL parameters at 5250MHz
The following parameters and calculations

weare applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 85.9 4.71 mho/m
Measured Head TSL parameters (220 402) T 363 £6 % 4.64 mho/m £6 %
Head TSL temperature change during tast =1.0 "E:_ o e =
SAR result with Head TSL at 5250MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR maasured

100 mW input power

7.85Wikg

SAR for nominal Head TSL parameters

normalized 1o W

79.7 Wikg £24.4 % (k=2)

SAR averaged over 10 cm” (10 g} of Head TSL

Condition

SAR measured

100 mW input power

2.27 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

22.8 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Head TSL parameters at 5600MHz

No.123N00696-SAR

CAICT

The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 35.5 5.07 mhaim
Measured Head TSL parameters (220 +02) C 352 +6% 5.01 mho/m +6 %
Head TSL temperature change during test =10 T —_— —_—
SAR result with Head TSL at 5600MHz

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

SAR measured 100 mW Input power B.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.6 Wikg £24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL C\'-‘I'Ialﬁﬂﬂ

SAR measured 100 mW Input power a 2.37 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.6 Wikg £24.2 % (k=2)

Head TSL parameters at 5750MHz
The following parameters and calculations wels applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 354 5,22 mhofm
Measured Head TSL par&mal;_rs (220+02) T 350 6% 5.18 mhoim £6 %
Head TSL temperature change during test <10 C - —_—
SAR result with Head TSL at 5750MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
100 MW input power 7.87 Wikg

SAR measursd

SAR for nominal Head TSL parameters rormalized o 1W

78.5 Wikg £24.4 % (k=2)

SAR averaged over 10 cm" {10 g) of Head TSL

Gondition

SAR measured

100 mW input power

2,22 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

22.1 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impadance, transformed to feed polnt I 48.40)- 3.36)0

Ratumn Loss l - 28.5dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 0,80+ 2 69j0

Retum Loss -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point | 53.50+2.34i0 ‘
Retum Loss I - 27.9d8 |

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.098 ns |

After long term use with 100W radiated power, only a slight warming of the dipale near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On soma
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 feed-point may be damaged.

Additional EUT Data
Manufacturad by T SPEAG
Certificate No: £22-60336 Page 5 of 8
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DASYS5 Validation Report for Head TSL Date: 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o= 5.006 S/m; & = 35.17; p = 1000 kg/m?®
Medium parameters used: f = 5750 MHz; 0 = 5.18 S/m; g = 34.96; p = 1000 kg/m?®
Phantam section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.18-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(5.43, 5.43, 5.43) @ 5250 MHz;
ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 2022-01-26

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

+ Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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

« DASYS52 52.10.4(15635); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.66 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.95 Wikg; SAR(10 g) = 2.27 W/kg

Smallest distance from peaks to all points 3 dB below =7.2 mm
Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,

dist=1,4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.44 V/im; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.37 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 63.5%

Maximum value of SAR (measured) = 20.1 W/kg

Certificate No: Z22-60336 Page 6 of 8

©Copyright. All rights reserved by SAICT

Page 353 of 356



®

~—_— No.123N00696-SAR

P Colaborston with
&=777.s p e ag CAICT
-i —

CALIBRATION LABORATORY
Add: No.52 HuaYuenBei Road, Haidian District, Bedjing, 100191, China

Tel: +86-10-62304633-2117
E-muil: emfieaiet,ac.cn hitpfwww.caie. ac.cny

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.17 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 35.8 W/kg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 61.3%

Maximum value of SAR (measured) = 19.4 Wikg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =19.4 W/kg = 12.88 dBW/kg

Certificate Nop Z22-60336 Page 7 of &
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Impedance Measurement Plot for Head TSL
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ANNEX J: Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of Extended Calibration SAR Dipole D835V2 - serial no. 4d057

Head
Real Imaginary
Date of Return-Loss Delta Delta
Measurement (dB) Delta (%) | Impedance (ohm) Impedance (johm)
(ohm) (johm)
2021-10-18 -27.5 / 49.8 / -4.19 /
2022-10-18 -26.8 2.5 51.4 1.6 -3.97 0.22

Justification of Extended Calibration SAR Dipole D1900V2 - serial no. 5d088

Head
Date of Return-Loss Delta (%) Impzzzlnce Delta I::pfc;z?; Delta
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2021-10-18 -22.6 / 53.7 / 6.80 /
2022-10-18 -22.2 1.8 54.6 0.9 6.93 0.13

Justification of Extended Calibration SAR Dipole D2450V2 - serial no. 873

Head
Date of Return-Loss Delta (%) Impzzzlnce Delta I:::j;;il Delta
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2021-10-21 -28.8 / 53.6 / 1.26 /
2022-10-20 -28.1 2.4 54.9 1.3 1.43 0.17

Justification of Extended Calibration SAR Dipole D2550V2- serial no.1010

Head
Real I i
Date of Return-Loss Delta (%) | Im eZ:mce Delta n:af(;Z::;i Delta
Measurement (dB) ° ?ohm) (ohm) (Fj)ohm) (johm)
2021-05-21 -26.8 / 52.8 / -3.80 /
2022-05-20 -26.3 1.9 53.6 0.8 -3.64 0.16
2023-05-20 -25.9 3.4 54 .1 1.3 -3.57 0.23

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the value result should support extended cabration.

**END OF REPORT***
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