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

DASY Version DASYS2 52881258
| Extrapolation Advanced Extrapotation
Phantom Tripke Flat Phantom 5.1C
Distance Dipole Ganter - TSL 15 mm with Spaces
f Zoom Scan Resolution dx. dy, dz = § mm
' Frequency 835 MMz + 1 MMz
Head TSL parameters
The followsng paramelars and calculations wers apphied
Température Permittivity Conductivity
Mominal Head TSL parametors 2o'c 415 080mhom |
Measured Head TSL parameters (22002 °C 41048% ummmut
Head TSL temperature change during test <1.0"C — -_
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW imput power 230mW Ig
SAR for nominal Head TSL parameters nonmalized o 1W 9.24 mW ig £ 20.8 % (k=2)
SAR averaged over 10 o’ (10 g) of Head TSL Caondition
SAR measured 250 mW input power 1.50mW ig
SAR for nomenal Head TSL paramaters normalized o 1W 6.02 mW ig = 204 % (k=2)
Body TSL parameters
The following paramaters and caiculations wene sppled
Temperature Permittivity Conductivity
Wominal Body TSL paramaters 2z0°C 562 0.97 mha/m
Measured Body TSL parameters E20:02)°C 55.4+6 % 0,98 mho/m £ 6 %
Body TSL temperature change during test <i0°C —_— —_
SAR result with Body TSL
SAR averaged over1 o' (1 g) of Body TSL Condition
SAR measured 250 mW input power 243mW ig
SAR for nominal Body TSL paramaters normalized o W 0.67 mW g & 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 M input power 181 mW /g
SAR for nominal Body TSL parameters nermalized o 1W 8.38 mW ig = 20.4 % [k=2}
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed (o feed paint 49.20- 3.j0
Retuim Loss - 25.8dB

Antenna Parameters with Body TSL

Iimpadance, fransformad 1o lead paint 48.80- 2.33j0
| Retum Loss = 27.4d8

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1,508 ns ]

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

The dipole s made of standard semingid coamial cable. The center conductor of the feeding fine is directly
connected to the sacond arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some
of the dipcles, small end caps are added fo the dipole amms in order o improve matching when aded
acconding to the position as axplained in the “Measurement Conditions" paragraph. The SAR data are not
aftected by this change. Tha ovarall dipole length is still according (o the Standard.

Mo sxcessive force must ba appliad io the dipole arms. because thay might bend or the solderad
connections near the feedpoint may be damaged

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 06, 162021

Fest Laboratory; CTTL, Beijing, China

DUT: Dipole 835 MHe; Type: DE3SVE; Serial: DR3SVY - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz: o = 0.39] S/m: &, =40.97; p= 1000 kg/m®
Phantorm section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

s Probe: EXIDVY - SKTI0T; ConvF(10.00, 10.01,10.01); Calibrated; 2/19720:1;
o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2021-02-02
« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171
o Measurement SW:DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Sean (Tx7x7) (Tx7x7)Cube 0: Measurement grid; dx=5Smm,
dy=55mm, dz=5mm

Reference Value = 58,14V /im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.41 Wike

SAR(1 2)= 2.3 Wikg: SAR(10 2) = 1.5 Wikg

Maximum value of SAR (measured) = 2.91 Wike

-4.25

-6.38

s’ :
10.63 e N
0 dB =291 Wikg = 4.64 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Dae: 06, 16,2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz: Tvpe: DE3SVI; Serial: DE3ISVY - SN: 4d154
Communication System: UID 0, CW: Frequency: 833 MHz:; Duty Cyele: 1:1
Medium paramcters used: F= 835 MHz; o =099 §m; & =55.41; p= 1000 kl_:;'rn!
Phantom scction: Center Section
Measurement Standard: DASY 5 (IEEE/IECIANS] C63, | 9=-20007)
DASYS Conliguration

*  Probe: EX3DV4 - SNT7307; ConvF(9.83.9 83, 9.%3); Calibrated: 2/19/2021;

«  Scpsor-Surfzce: 2mm (Mechanical Surface Dictection)

+  Electronics: DAE4 Sn771: Calibrated: 2021-02-02

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Seral: 116141

«  Measurcment SW: DASY 52, Version 318 (R); SEMCAD X Version 14.6,10 (7372)
Dipole Calibration/Zoom Scan (Tx7x7) (TaTx7W Cube 0 Measurement grid; dx=5mm,
dy=3mm, d7=3mm
Reference Value = 34.01 Vim; Power Drifi = 0.01 dB
Peak SAR (extrapolated) = 3.53 Wikg
SAR(L g = 2.43 Wikg: SAR(10 g) = L.61 Wikg
Mux imum value of SAR (measured) = 3.04 Wikg

db
1]

-1.9%
-3.98
5. 96
-7.95

-8.94

0 dB = 3.04 W/kg = 4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client .  Anbotek (Auden) Certificate No:  216-87103

CALIBRATION CERTIFICATE

Object D1750v2 - SN: 1021

Calibration Procedure(s) FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: July 1, 2021

This calibration Certificate documents the traceabllity 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(2243)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration ]
Power Meter NRP2 101919 27-Jun-21 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-21 {CTTL, No.J18X04777) Jun-17
Reference Probe EX3DV4 | SN 7307 19-Feb-21{SPEAG,N0.EX3-7307_Feb16} Feb-17
DAE4 SN 771 02-Feb-21(CTTL-SPEAGN0.215-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certi ficate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21{CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110873  26-Jan-21 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer -’éf Z’
|
Reviewed by: Qi Dianyuan SAR Project Leader % |
Approved by: Lu Bingsong Deputy Director of the laboratory %,. M’{JZ
Issued: July 4,

This calibration certificate shall not be reproduced exceptin full without written approval of the laboratory.
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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) 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, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) 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 6GHz)", March 2010

d) KDB865664, 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 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.

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

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

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

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

e 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%.
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Measurement Conditions
DASY system configuration, asfar as not given on page 1.

DASY Version DASY52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL . 10 mm with Spacer
Zoom Scan Resolution ; dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 405+ 6 % 1.36 mho/m + 6 %
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL
SAR averaged over1 c¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 917 mW /g
SAR for nominal Head TSL parameters normalized to 1W 36.9 mW /g * 20.8 % (k=2)
SAR averaged over 10 cm" (10 g) of Head TSL Condition
SAR measured 250 mW input power 494 W /g
SAR for nominal Head TSL parameters normalized to 1W 19.8 mW /g * 20.4 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.1+6 % 1.51 mho/m £ 6 %
Body TSL temperature change during test <1.0°C - s
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

9.25mW /g

SAR for nominal Body TSL parameters

normalized to 1W

36.7 mW /g * 20.8 % (k=2)

SAR averaged over 10 cin’® (10 g) of Body TSL

Condition

SAR measured

250 mW input power

494mW/g

SAR for nominal Body TSL parameters

normalized to 1W

19.7 mW /g + 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60- 1.40jQ

Return Loss ) - 33.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46,00+ 0.61j0Q

\
Return Loss -27.50B i
|

General Antenna Parameters and Design

Electrical Delay (one direction) 1.318 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

[Manufaclured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 07.01.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.362 S/m; er=40.49; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/NEC/ANSI C63.19-2007)

DASYS5.Configuration: :

e Probe: EX3DV4 - SN7307; ConvIF(8.37, 8.37, 8.37); Calibrated: 2/19/2021;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

e LElectronics: DAE4 Sn771; Calibrated: 2/2/2021

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

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

Reference Value =47.11V/m; Power Drift=0.03 dB

Peak SAR (extrapolated) = 16.4W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

—! .51

-9.77

= -13.02

1628 | : B S A o
0 dB = 13.0 W/kg = 11.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 07.01.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: DI750V2 - SN: 1021
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.505 $/m; & = 53.06; p= 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: EX3DV4 -SN7307; ConvF(8.18, 8.18, 8.18); Calibrated: 2/19/2021,
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn77 I; Calibrated: 2/2/2021

« Phantom: Triple Flat Phantom 5. | C; Type: QD 000 P51 CA; Serial: 1161/1
« Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372) |

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

Reference Value = 94.11 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.25 W/kg; SAR(10 g) =4.94 W/kg

Maximum value of SAR (measured) = 13.1 W/kg

dB

— 0

w—+-3.30

0 dB = 13.1 W/kg = 11.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Anbotel (Auden) Certificate No:  Z19-87080
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 54175

Calibrafion Procedure{s) FD-711-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: Jun 15, 2018

This calibration Cerlificate 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 parf of the carificate,

All callbrations hawve been conducted in the closed laboralory facility: environment temperature{22:3)C and
humidity=<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibraled by, Certificate No)  Scheduled Calibration
Power Meter  NRP2 101919 01-Jul-18 (CTTL, No.J18XD4256) Jun-19
Power sensor NRP-ZB1 | 101547 01-Jul-18 (CTTL, No.J18X04256) Jun-19
Reference Probe EX3DV4 | SN 7307 19-Feb-19(SPEAG No,EX3-7307_Feb18) Fab-20
DAE4 SN 771 02-Feb-18(CTTL-SPEAG No.Z19-87011) Feb-20
Secondary Standards D# Cal Date{Calibrated by, Certificate Mo.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-19 (CTTL, No.J19X00883) Jan-20
| Metwork Analyzer ES071C | MY4B110673  26-Jan-18 {CTTL, No.J18X00894) Jan-20
I Name Function Signalure
Calibrated by. Zhao Jing SAR Test Engineer é%
Reviewed by: Qi Dianyuan SAR Project Leader S
Approved by. Lu Bingsong Deputy Director of the laboratory :

Isswed: Jun 17, ﬂﬂ

This calibration certificate shall not be reproduced except in full without written approval of the taboratory.
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E=mail: citiachimalil oo Huspeitwww, chinaitlon
Glossary:
TSL fissue simulating liguid
ConvF sensitivilty in TSL / NORMx,y.z
A, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

d) KDBBE5664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
&) DASY4/5 Syztem Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: 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 indicaled,

« Anlenna 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
paraliel to the body axis.

« Feed Point Impedance and Relumn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is ransformed from the
measurement al the SMA connector to the feed point. The Relurn Loss ensures low
reflected power. Mo uncertainty required.

« Elsctrical Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainty required.

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

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

e SAR for nominal TSL parametars: 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%.

Certifieate Mo: Z192-97000 Page 2 o0f &
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Measurement Conditions
DASY system configuration, as far as nof given on page 1,

DASY Version DABYEZ 62 B.B.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C i
Distance Dipale Center - TSL 10 mm wllh-EpHcar
Zoom Scan Resolution e, dy, dz =5 mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calouations were applied.
Temperatura Parmittivity Conductivity
I Hominal Head TSL parameters 220°C 40.0 1.40 mho/m
! Measured Head TSL parameters (22.0£0.2)°C 40326 % 1,38 mhofm + & %
: _Ph:d TSL temparature change during test =1.0°C -
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Hoad TSL Condition
SAR measured 250 mW impul power 889 mW /g
SAR for nominal Head TSL paramelers normalized o W 40,4 mW ig £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
S6R measured 250 mW inpul powar 52EmW g
&AR for nominal Head TSL parameters narmalized o W 21.3 m\W ig £ 20.4 % (k=2)
Body TSL parameters
Tha following paramslecs and calculations were applied.
Temparature Permittivity Conductivity
Mominal Body TSL paramators 220*C 533 1.62 mho/m
Measured Body TSL parameters (Z2.0:0.2) °C 533x6% 1.54 mho/m £ 6 %
Body TSL temparature change during test <1,0*C — i
SAR result with Body TSL
SAR averaged over 1 o’ (1 p) of Body TSL Condition ;
SAR measured 250 mW Input power 10,1 mW /g
: SAR for nominal Body TSL parameters nosmaized 1o 1W 40.1 mW g + 20.8 % (k=2)
SAR averaged over 10 o’ (10 g) of Body T5L  Condilion
SAR measened 250 mW inpult power 539mW/rg
SAR for nominal Body TSL paramelers normalized to 1W 21.5 mW g £ 204 % (k=2)
Certificate No: Z19-97000 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 63.201+ 5440
Relurn Loss - 24 348

Antenna Parameters with Body TSL

Impedance, transformed 1o feed poini 48,90+ 5750
Return Loss . - 24.6d8

General Antenna Parameters and Design

Elu_mscm Delay (one direction) ] 1.304 ns |

After lang term use with 100W radiated power, only a slight warming of tha dipole near the feedpoint can
ba maasured.

The dipole is made of standard semirigid coaxial cable, The center conductar of the feeding line is directiy
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipaoles, small end caps are added to the dipole arms in nn:l_af to improve matching when loaded
according 1o 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 solderad

| conneclions near the feadpolint may be damaged.

Additional EUT Data

Manufaclured by SPEAG J

|

[

|
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DASYS Validation Report for Head TSL kate: 06.15.2019
Test Laboratory: CTTL, Betjing, China
DUT: Dipale 1900 MHz; Type: D1900YVZ; Serial: DI%00V2 - SN: 54175
Communication System: UID O, CW; Frequency: 1900 Milz; Duty Cycle: 1:1
Medium parmmeters used: £= 1900 MHz; o= 1.38] 8/m; er=40.33; p= 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007)
DASYS Confliguration:

o Probe: EXIDVY - SNT307; ConvFi8.1, 8.1, 8.1); Calibrated; 2/19/2019;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

«  Electronies: DAE4 Sn771; Calibeated: 2722019

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 11611

¢ Measurement SW: DASY 32, Version 52.8 (8); SEMCAD X Version 14.6,10(7372)

System Performance Chech/Zoom Scan (Tx7x7) (TxTx7 ) Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 103.5V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.0W/ kg

SAR( g) =999 Wikg: SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 14.]1 W/kg

-3.41

-6.02

-10.24

“13.65

w8 \ —

0dB=14.1 W/kg = 1149 dBW/kg

Cerificate No: 21997090 Page S al R

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500
Tel:(86) 755-26066440  Fax: (86) 755-26014772 Email: service@anbotek.com www.anbotek.com




Anbotek

Product Safety

Report No.: 18220WC200898 FCC ID: 2A6DV-HPAD Page 120 of 154

Wi~ CALBRATION LABORATORY

Addl: Mo 51 Xueyuon Road, Hasdion District, Befjing, 106191, China
Fel: +8h-1 0-62304633 2079 Fa: #B6-10-62304633-2304
E-mail: cttkigehinatil.com Hitpeffwweve chinattlen

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL [xnte: 06152019
Test Laboratory: CTTL, Beijing. China
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D100V - SN: 5d175
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o= 1.537 S/m; & = 53.34; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY S Configuration:

+ Probe: EXIDV4 - SN7307: ConvF(7.67, 7.67, 7.67); Calibrated: 2/ 192019,

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronies; DAE4 Sn771; Calibrated; 2722019

= Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

«  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

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

Reference Value = 96.11 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR( g) = 10.1 W/ikg; SAR(10 g) = 5.39 Wik

Maximum value of SAR (measured) = 14.3 Wikg

dB
1]

-3.23

647

-9,70

1294 |

1647 | - : "

0 dB = 14.3 Wikg = 11.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Anbotek (Audan) Certificate No:  Z21-97091
|
CALIBRATION CERTIFICATE
Object D2450V2 - 5N: 810

Calibration Procedure(s) FD-Z21-2-003-01

Calibration Procedures for dipole validation kits
Calibration date: Jun 15, 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 laboratory facility: environment temperature(22+3)T and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-20 (CTTL, No.J20X04256) Jun-21
Power sensor NRP-Z31 | 101547 01-Jul-20 (CTTL, No.J20X04256) Jun-21
Reference Probe EX3DV4 | SN 7307 18-Feb-21(SPEAG No.EX3-7307_Feb21) Feb-22
DAE4 SN TT1 02-Feb-21(CTTL-SPEAG No.Z21-87011) Feb-22
Secondary Standards D # Cal Date(Calibrated by, Cerfificate No_) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J18X00893) Jan-22
Network Analyzer ES071C | MY46110673  28-Jan-21 (CTTL, No.J18X008594) Jan-22
Mame Function Signature
Calibrated by: Zhao Jing SAR Test Engineer ééj s
Reviewed by: Qi Dianyuan SAR Project Leader %_,
Approved by: Lu Bingsong Deputy Director of the laboratory a&i‘f@

Issued: Jun 17, 2021
This calibration cerfificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 722 1-97091 Page 1 of §
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Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) I[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 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) 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) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) 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.

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

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

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

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

DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 82 1.80 mha/m
Measured Head TSL parameters {220+ 0.2)*C 390+6% 1.77 mhof/m £ 6 %
Head TSL temperature change during test <1.0°C seee e
SAR result with Head TSL
SAR averaged over 1 ¢cm’ (1 g) of Head TSL Condition

SAR measured 250 m\W input power 13.0mWig

SAR for nominal Head TSL parameters normalized to 1W 52.4 mW g £ 20.8 % (k=2)

SAR averaged over 10 ¢mi’ (10 g) of Head TSL Condition

SAR measured 250 mW input power B.06 mW /g

SAR for nominal Head TSL parameters normalized to 1W

Body TSL parameters
The following parameters and calculations were applied.

24.3 mW /g + 20.4 % (k=2)

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 52.7 1.95 mhofm
Measured Body TSL parameters (220+0.2)°C 529+6 % 1.97 mho/m £ 6 %
Body TSL temperature change during test <10°C — S
SAR result with Body TSL
SAR averaged over 1 _cm’ (1 g) of Body TSL Condition

SAR measured

250 m\W input power

13.0mW /g

SAR for nominal Body TSL parameters

normalized to 1W

51.8 mW /g + 20.8 % (k=2)

SAR averaged over 10 cm ? (10 g) of Body TSL

Condition

SAR measured

230 mW input power

E18mW /g

SAR for nominal Body TSL parameters

normalized to 1W

24.7 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed fo feed point [ 54800+ 2770

Retum Loss - 25.8dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 50.701+ 4. 28|00

Return Loss - 27.3dB

General Antenna Parameters and Design

Electrical Detay (one direction) 1.263 ns

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

Mo excessive force must be applied to the dipole amms, because they might bend or the soldered
connections near the feedpaoint may be damaged.

Additional EUT Data

Manufactured by SPEAG |
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DASYS Validation Report for Head TSL Date: 06.15.2021

Test Laboratory: CTTL, Beijing, China _

DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450VL - SN: 910
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz: o = 1.767 5/m; er = 39.01; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

e Probe: EX3DV4 - SN7307; ConvF(7.36, 7.36, 7.36); Calibrated: 2192021,

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated: 2021-02-02

« Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/1

«  Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7Tx7x7) (Tx7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm, dz=3mm

Reference Value = 106.3 Vim; Power Drift = 0,02 dBB

Peak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.06 W/kg
Maximum value of SAR (measured) = 19.7 Wikg

diE
n

-4.45
-8.90 |
13,36

-17.81

L.
-22.26 i
0 dB=19.7 W/kg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri 511 LDg Wag i0.00dn; el 0. 000dB [F1]
MY T 7.3500000 oHz —25.915 db

40, 3

|I- 11 Smich (a+ix) Scale 1.000u [F oel]
I #L 2. 4500000 GHE $4.383 0 2.7734 B 1B0.10-pH 3

{
N - - = ‘ 2
1 St 228 G FIW L0 H Stap 268 GHe [FE))
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DASYS Validation Report for Body TSL Date: 06.15.2021

Test Labaratory: CTTL, Beijing. China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 210
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: = 2450 MHz; o = 1.972 §/m; & = 52.92; p = 1000 kg-"m'-'
Phantom section: Center Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASY3 Configuration:

« Probe;: EX3DV4 - SNT307: ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2021;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2021-02-02

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

« Measurement SW: DASYS2, Version 52,8 (8} SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (Tx7x7) (7xTx7)Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Yalue = 98.89 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 25.6 Wikg

SAR(] g)= 13 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

dB
0

-4.22

-B.44

-12.65

-16.87

Lo
-21.09 !

il dB =193 Wikg = 12.86 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri %11 Log Wag 10.000B; Bet O,00008 [F1]
L 1. i T L - - —
»1 2. 450000 GHE -2T.337 o8

M 221 Smith (R+{x) scale 1.000u0 [FL Del)
»1  2.4900000 GHr S0.67L 0 4.2797 0 ITA.G1-pH

|1 Start 235 GHr FEW D0 M
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EﬂglﬂEEring AG T -";?\.:‘ﬂ- = c Servizio swizzera di larstura
Zeughausstrasse 43, B004 Zurich, Switzeriand "'-xd.r]?ﬁ\“;.? S swiss Calibration Service
Accradilad by he Swiss Ascraditalion Sarvce [SAS) Acereditation Na.: SCS 0108
The Swiss Accreditation Service is one of the signatones to the EA
Multilateral Agreemant for the recognition of calibration cerificates
cient  Anbotek (Auden) Certificate No: D2600V2-1058_Jun18

|CALIBFI&TION CERTIFICATE
Object D2600V2 - SN: 1058
Calibration procadune(s) OA CAL-05 v

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: June 19, 2021

This cetbration cedificate documents the ireceabiity 1o natlional siendands, which realize the physical unils of measwements (51
The maazuremenis and fhe uncardainties wit ennfidence probabilily are given on the following papes and are pant of 1he cerdificate

All calibrations have been conducted in the closaed aboratory lacility: environmen| temperature (22 + 3)°C &nd humidily < 708

Calibration Equipmant used (MATE eritical for calibration)

| Primary Standards DA Cal Date (Cerificate No.) Schedued Calibration
| Power mater EPM-4424 GRATABOTO4 o7-Ocl-20 {No. 217-02020) Oei-15
| Powar sensor HP B481A Us3rzezrel 07-Cict-20 (Mo, 217-02020) Oxt-18
Powear sensor HP 84314 Myai0azn T O7-Oct-20 (Mo, 21702021} Oet-16
Refarence 20 dB Attenuator SN: 5058 {20k) -Ape- 21 (Mo, 217-02131) Mar-18
T!.l'ﬂﬂ-“ﬂ'llil'ﬂml:h combination SN: 50472 F DE32Y O-Ape-21 (Mo, 217-02134) Mar-16 |
Hilaramua- Probe ES0V3 SN: 3205 30-Dee-20 [No. ES3-3005_Deet4) Den‘.—: 5§ .
DEs PRk 18-Aug-20 (Mo, DAE4-521_Aug14) AFES
Secondary Standards io g Check Date (in house) Seheduled Check |
AF genarabor RS SMT-06 100005 04-Aug-20 {in house chack Oct-13) In hpuse check: Oct-16
Mebwark Anaiyzer HP BT23E USATIN05E5 54208 18-0ct-20 {in house check Oot-14) In house check: Oct-15
Mama Function Signature
Calibrated biy: Ledl Kiysner Latoratony Technician W %E
Approved by Katja Pokovic Technical Manages e
¥ . < Ar_f:f:f -
- =
Igsued; June 232, 2031
Thi= calibration cerificate shail not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzeriand

5 Sehwelzerischer Kalibriprdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S  Swiss Calitration Service

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,y,2z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) |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 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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.

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

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

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

# SAR normalized: SAR as measured, nermalized 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 resuit.

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%.
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz + 1 MHz
Head T5SL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.0 186 mho'm
Measured Head TSL parameters (22.0£0.2)°C ATEx6% 2.05 mho/m = B %
Head TSL temperature change during test <0.5%C — e
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 mW input power 14.7 Wikg
SAR for nominal Head TSL paramesters normalized 1o 1W 57.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measuted 250 mW input power B.5T Wikg
SAR for nominal Head TSL parametars normalized to 1W 25.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wara applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.16 mho'm
Measured Body TSL parameters (22.0+02)"C 504+6% 2.22 mho/m + 6%
Body TSL temperature change during test <0.5"°C - e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Body TSL parameters normalized to 1W 56.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.45 Wikg
SAR for nominal Body TSL parameters rormalized fo 1W 25.5 Wikg + 16.5 % (k=2)
Certificate No: D2600v2-1058_Jun18 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 50,50 -8.3 )

Return Loss - 24.0 dB

Antenna Parameters with Body TSL

impedance, transformed 1o feed point 46741 -52 |0

Return Loss -24.0dB

General Antenna Parameters and Design

| Electrical Dalay (one direction) | 1.151 ng ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feadpoint 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 therefare short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in arder to improve matehing when loaded according to the position as explained in the
‘Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, becausa thay might band or the soldered connections naar the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 14, 2012
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DASYS Validation Report for Head TSL

Date: 19.06.2021
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600YV2 - SN: 1058

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

Medium parameters used: { = 2600 MHz; o = 2.05 5/m; g = 37.6: p = 1000 k_._?,u’m"
Phantom section: Flat Section

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

DASY 52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.49, 449, 4.49); Calibrated: 30,12 2020,
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60); Calibrated: 18.08.2020)
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 1001

« DASYS2 528801222, SEMCAD X 14.6.1047331)

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

Reference Value = 102.6 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(1 g) = 14.7 Wikg; SAR(10 g) = 6.57 Wikg

Maximum value of SAR (measured) = 19.6 Wikg

0dB =196 Wikg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600Y 2; Serial: D2600V2 - SN: 1058

Communication System: UID 0 - CW; Frequency: 2600 MHz )
Medium parameters used: = 2600 MHz; o = 2.22 8/m; g, = 50.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANS] C63.19-2011)

DASYS52 Configuration:
e Probe: ES3ADV3 - SN3205; ConvFi4.13, 4,13, 4.13); Calibrated: 30.12.2020;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sno01; Calibrated: 150820200
s Phantom: Flat Phantom 5.0 (back), Type: QDODOPS0AA; Serial: 1002
« DASYS2 528B8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Body/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.96 ¥V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 30,1 Wikg

SAR(] g) = 14.5 Wikg: SAR(10 g) = 6.45 Wikg
Maximum value of SAR (measured) = 19.5 Wikg

-4.80

-9.60

-19.20
-24.00
0dB =195 Wﬂcg =12.90 dB"h".-’.-'Il:g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A
Schmid & Partner 2

Engineering AG
Isughaussirasse 43, 8004 Zurich, Switrerland

5 Schweirerischer Kalibrierdienst
Sorvice suisse d'étalonnage

': Servirio svizrero di tarafurs

S Swiss Calibration Service

Ancrediid by the Swiss Accradilation Servvioe (SAS sccreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatonies to the EA

Muititateral Agreermnent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |IEC 62209-2, "Procedure to determing 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

c) KDB 865664, "SAR Measurement Requirements for 100 MHz 1o 6 GHz

Additional Documentation:
d) 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

« Anfenna Parameters with TSL: The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom sechon, with the arms oriented
parallel to the body anis.

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

» FElectrical Defay: One-way delay between the SMA connector and the antenna feed point
Mo uncertainty required

« SAAR 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%.

Cerflicate No: D5GH2V2-1160 Octi1 1 Page 2 of -
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Measurement Conditions

DASY ystem configuralion. as far as not
DASY Version
Extrapolation

Phantom
Distance Dipole Center - TSL
foom Scan Resolution
MHz + 1 MH
i A
Frequancy

MHz = 1 1

B0 MHz = 1 MH

Head TSL parameters at 5200 MHz
The follcwng pararmalers and calculations weare applie

Temperature Permittivity Conductivity

Measured Head TSL parameters

Head TSL temperature change during test
SAR result with Head TSL at 5200 MHz

S5AR averaged over 1 cm” (1 g) of Head TSL

VY Inpul pow 16 Wik

rmalized t Wy BO.T Wikg + 19.9 % (k=2]

SAR averaged over 10 cm (10 g) of Head T5L

1 W /s

ninal Head TSL parameater 23.1 Whg = 19.5 % (k=2)

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
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Head TSL parameters at 5300 MHz
i folbowwi l-_JI aramaters and calculabions weara '.!.L 181

Temperature Permittivity Conductivity
Mominal Head TSL parameters
Measured Head TSL parametlers L 6H mi
Head TSL temperature change during test
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em” (1 g) of Head TSL
vV e rad i out powe B 26 Wikg
AR for nomenal Head TSL parameters wrmalized o TV B2.7 W [ kg + 19.9 % (k=2
SAR averaged over 10 cm” (10 g) of Head TSL ndil
SAH measuTe 0 mW inpul powe b W ki
SAR for nominal Head TSL pararmater rmalized 1o 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied :
Temperature Permittivity Conductivity
Nominal Head TSL parameters uls
Measured Head TSL parametlers t
Head TS5L temperature change during test
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condit
A misasured 10 WY IrpeUT o A3.68 'Wikg
i wminal Head TSL parameters nakized 1o 1W 87.0 Wikg = 19.9 %% (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL canditi
SAR measurad e iy Tt | NET i 7 Wik
AR warminal Head TSL parameters TmalEedd 1 24.T 'I'I'.'hl:_j % 19.5 % (k=2)
Shenzhen Anbotek Compliance Laboratory Limited
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Head TSL parameters at 5800 MHz

he followi 1] PRrEmeaters and calculations were | pliet
Temperature Permittivity Conductivity
NMominal Head TSL parameters
Measured Head TSL parameters
Head TSL temperature change during test
SAR result with Head TSL at 5800 MHz
S5AR averaged over 1 cm” {1 g) of Head TSL
AF arl 0 Wik
AH for nomnal Head TSL paramelars rmalized | Wy B2.0 Wikg = 19.8 % (k=2)
SAR averaged over 10 em” (10 g) of Head T5L
rad TSL parameter rmalized 1o 1W 23.1 Wikg = 19.5 % (k=2)
Shenzhen Anbotek Compliance Laboratory Limited
Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, \ Hotline
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Body TSL parameters at 5200 MHz

3| b 10 pArameiers and ca

oS wers applie
Temparalure Permittivity Conductivity
Mominal Body TSL parameters . 1 il
Measured Body TSL parameters 120 1 : | 3.3 h

Body TS5L temperature change during test
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm™ (1 g) of Body TSL
AR measured 1 W input powe 1 W/

wominal Body TSL parameters wmalzed to 1W 7.8 Wikg = 19.9 % (k=2

SAR averaged over 10 cm” (10 g) of Body TSI ndit

SAH 3 e 10000 Wl i W il

SAR for nominal Body TSL parameter ormalized to 1W 21.7 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied : :
Temperature Permittivity Conductivity
Mominal Body TSL parameters
Measured Body TSL parameters 220 = [ i i 5,49

Body TSL temperature change durng toest
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm” (1 g) of Body TSL

SAR fof nominal Body TSL paramslérs malized 1o 1W 8.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSl oo

WY Irpul Do 0 Wik

SAH for nomanal Body TSL parameter iwarmalized | Wy 21.9 Wikg + 19.5 % (k=2)

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
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Body TSL parameters at 5600 MHz

Tha following paramelers and calcutlations wers apphier

Temperature Permittivity Conductivity

Mominal Body TSL parameters 20 i 77 mhodn

Body TSL temperature change during test

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm” (1 g) of Body TS5L Conditior

SAR measured 100 mW ol powe 4 20 Wika

SAR far naminal Body TSL parameterns malized o 1W B81.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL il

SAH measured 100 mW inpul powe i Wik

SAR tor nommal Body TSL pararmatars irmalized o TW 22.8 Wikg = 19.5 % (k=2)

Body TSL parameters at 5800 MHz

hir foliowing paramaters and calculations were apphed

Temperature Permittivity Conductivity
Nominal Body TSL parameters : 18 6.00 mt

Measured Body TSL pararmeters (22.0 = 0.2) "1 164 = € B mhoim

Body TSL temperature change during test

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 ecm™ (1 g) of Body TSL andition

A H rmeasured 100 iV TRLET oW 18 WikQ

. .'-.:‘4-: r nomainal Body TSL parameters aormahzed o 1W '8.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL ondif

AR measurad 100 mW input powe Wikp

SAR for normnal Body TSL parameters worrrsalized 1o 1W 21.8 Wikg = 18.5 e (k=2)

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Antenna Parameters with Head TSL at 5300 MHz

Shenzhen Anbotek Compliance Laboratory Limited
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Antenna Parameters with Body TSL at 5200 MHz

Antenna Parameters with Body TSL at 5300 MHz

Antenna Parameters with Body TSL at 5600 MHz

Antenna Parameters with Body TSL at 5800 MHz

General Antenna Parameters and Design

I fievesl
Additional EUT Data
shenzhen Anbotek Lompliance Laboratory Limited
Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, \ Hotline
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DASYS Validation Report for Head TSL

I vt 4.1 12
Test Labhorutory: SPEAG, Zunch, Switrerland
DUT: Dipole 3GHz; Tyvpe: DSGHzV2; Serial: DSGHa2VI - SN: 1160
Communication System: UTD O - CW; Freguency: 3200 MHz. Frequency: 5300 MHez. Frequency: 60K
M, Freguency: S800 MH:z
Mediom parnmeters gsed: { = 3200 MHz: o=457 5/mi; & 3.4 LR m Medmm [HEATRRITAG
used: f= 53 MHz: o =4.68 5/m; i6.2: p= 1000 Ke/m . Mediom parameters used: = 5600 MH
5.03 S/ 35,7 p= 1000 kg/m” , Medium parameters used; = 5800 MHz: o = 5.26 5/m
JLEND Kein
Phamom section: Flat Section
Measurement Stundard: DASY S (IEEENEC/ANSTOCA3, 14W-200]
DASYS2 Contigurution
o Probe: EXIDVS - SN3S03:; ConvF(5.50. 551, 551 . Calibrned: 30122021, ConvFi3.21
521 ) Calibrated: 30, 12,2021, ConvFi{4.92, 492, 4,92} Colibruted: 30 021, ConvF(4.9_ 4 4
Calibrated: M), 1 2. 2021

s Sensor-Surlace: | A4mm {Mechanical Surface Detection
e PFlectronics: DAE4 Sabll: Calibrated: 17008, 20
o  Phanton: Flat Phantom 5.0 (front); Type: QDOODPSOAA; Seral: 1T

s DASYS2 52881222y SEMCAD X 4.6 17351

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan.
dist=1.4mm (8x8x7 )/ Cube (0 Measurement grid: dx=4mm. dy=4mm, de=14m

Reference Vilue = 64 41 Vim: Power Drift = 0.08 JB

Peak SAR '-1I.|!Inl|.|I-.||' 13 "p'l.-'l\_:.'

SAR(T i = 506 Wikg: SARID g) = 2.3 W/kg

Maoximum vidue of SAR (measured) = 187 Wiko

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=530 MHz/Zoom Scan,
dist=1.4mm (8x8x7 W/ Cube 0: Measuremem grd: de=4mm, dy==3mum. d b

I\:.'l.'l.'l"-' h! -.I'I'L' "'c"_:\'! I"-"|'||_1:'l""!."-l.' 15:”' I'\'I'.:"!III

Peak SAR (extrapolated) = 31,1 Wikg

SARI g1 = %.26 Wikg: SAR(10 g) = 2.39 Wikg

Maximum viloe of SAR (measured) = 19.4 W/ikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=560 MHz/Zoom Scan,
dist=1.4mm (Bx8x7 )V Cube 0: Measurement gnd: de=tmm, dy=4dmm. di=1Ldmim

Reference Value = 65,34 Vim; Power Dnft = (0L03 dB

Peak SAR (extrapolated ) = 34.7 W/ike

SAR(L g1 = 5.69 Wike: SARI10 g) = 247 Wike

Maximurm value of SAR (imeasured ) = 21.0 W/ke

Mo DSGHZV2-1160_0ct11

artrhcat Page 1

snenznen Anbotek Compliance Laboratory Limited
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =580 MHz/Zoom Scan

dist=1.4mm (BxBx7 )V Cuabe 0: Measurement erid: de=4dmn

Refer Vilu 6241 Vim; Power Dralt Li
ESAR Irips T L5 Wik
SARIT g1 = 8.2 Wike: SARIIO g) = 2,31 W/ikg
Wlax I ol SAK [measured 20.5 Wik
dil

1 -b. 6l

13.31

19.99

2666

Shenzhen Anbotek Compliance Laboratory Limited
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Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500
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Impedance Measurement Plot for Head TSL

Shenzhen Anbotek Compliance Laboratory Limited
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DASYS Validation Report for Body TSL

[ -
Test Labhoratory: SPEAG, Zunch, Switzerland
DUT: Dipole SGH2; Type: DAGHzY2; Serial: DSGHzY 2 - Sh: 1160
Communication Svstem: UTD 0 - CW: Fregueney: 5200 MHz, Fregquency: 3300 MHz, Frequency: 560K
MHz, Frequency SRO0 MH=
Medium parameters osed: = 5200 MHz; o= 3535 5/ 174 JOCH) kefin L Medium paramel
wsed: 1 SHUNI MH#z:o=549S5/m; & =477, p (MY kel Medium parameters used: T = 3600 NMH
5,99 5/m 0.7 p = OO0 kegfme ., Medivm parnmeters used: = 5800 MHz: 6 = 6.27 34m
() kedm
Phantomm sectuon: Flial Secton
Measuremeni Standand: DASYS (IEEEMEC/ANS] O3, 19-2001 |
DASY 52 Configuration

. Probe: EXIDVY - SN3S03: ConvF(4.95, 4 95, 4.95); Calibruted: 30) P2 ConvE(4.78, 4

Wy Calibrated: 30.12.2020 : ConvF(4.35, 4.35, 4355 Calibrated: 30.12.202], ConvF(4

b Calibrated: 30,12.202
s Sensor-Surface: Ldmm ( Mechameal Surface Detection
e Elecironics: DAES Sabl ] Calibrated: 17.08.2021]
s Phantom® Flat Phantom 3.0 (hack) "-.||-_ l._l’:!ll'll'll';-'l WA Serial: TN

o DIASYSY 52 HH(1222: SEMCAD X 14.6,10¢7331

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm. =520 MHz/foom Scan,
dist=1.4mm (8x8x7 1/ Cube 0: Meusurement grid: da=4mo. dy=4mm. d

Reference Value = 67.32 Vim; Power Drifl L4 dB

Peak SAR (extrapolited ) = 0.4 W ke

SARIL )= 7.51 Wike: SAR(10 g) = 2,18 Wikg

Maximum value of SAR (mensured) = 18,2 Wik

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=530) MHz/Zoom Scan,
dist=1.4mm (8x8x7 )/ Cube 0: Meusurement grid: ds=bmm, dy=»4mun. de=] +mn

Reference Value = 67,22 ¥Vim; Power Drift = .06 dB

Peak SAR (extrapolated) = 31.6 Wikg

SARIT g) = 7.88 Wikg: SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 188 Wik

Dipole Calibration for Body Tissue/Pin=100mW. dist=10mm. [=56{1) MHz/Zoom Scan,
dist=1.4mm (8§x8x7V/Cube (: Measurement grid: dx=4mm, dy=4mn, de=1.4min

Reference Value = 67,36 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 36.6 Wikg

SARIL ) = 8.2 W/kg; SAR(1D g} = 2.5 W/ikg

Moximuom value of SAR (measoned) = 2002 W/ike

!henzhen Anbotek Compliance Laboratory Limited
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7 /Cube 0 Measurement 2 I

| i 1 (I [

Vime: Pow'l il 101 |

ik SAR (extmpolated) | Wike

SARIL 21 = 7.88 Wike: SAR(1D ) = 2.2 Wke
Max fmun alue of SAR neisured ) & Wk
(i1

1142

2. 04

17,55
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impedance Measurement Plot for Body TSL

r.-
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, 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.

Head
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2019-06-15 -24.3 532 +5.44
2020-06-15 -24.2 0.41 535 0.3 +5.43 -0.01
2021-06-15 -24.1 0.82 53.6 04 +5.41 -0.03
Body
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2019-06-15 -24.6 48.9 +5.75
2020-06-15 -24.4 0.81 49.1 0.2 +5.68 -0.07
2021-06-15 -24.3 1.22 49.2 0.3 +5.62 -0.13

The return loss is <-20dB, within 20% of prior calibration; the impedance is within Sohm of prior calibration.
Therefore the verification result should support extended calibration.

w4 ¥END OF REPORT**% %5
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