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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7621

Calibration Parameter Determined in Head Tissue Simulating Media

,_f[MHz]C Pe:ﬁ':;w Cmc:usfr::;;w ConvE X | ConvFY  ConvFZ ! Alpha® :{':f;h: :J::;
| 750 | a8 | o8 142 | 142 | 1142 | 018 | 144 | +124% |
| s00 | a1 0.97 1068 | 1068 | 1068 | 014 | 114 | +12.1%
| 1450 | 405 1.20 9.65 965 | 965 | 021 | 091 | +121%
[ 1750 | a0 1.37 9.22 9.2 9.22 | 031 | 090 | £121%
| 1900 40.0 1.40 8.90 8.90 890 | 035 | 084 | +121%
[ 2100 39.8 1.49 8.95 8.95 895 | 023 | 113 [ +121%
2300 39.5 1.67 8.60 8.60 860 | 044 | 0.78 | +12.1%
2450 39.2 1.80 817 8.17 847 | 049 | 078 | +121% |
2600 39.0 1.96 7.93 793 | 793 | 081 | 075 | £121%
3300 38.2 2.71 7.74 774 | T4 | 045 | 092 | £13.3% |
3500 37.9 2,91 7.66 766 | 756 | 044 | 1.00 | £13.3%
3700 37.7 3.12 718 748 | 748 | 0.38 | 1.05 | £13.3%
| 3900 37.5 3.32 726 | 726 726 | 035 | 1356 | +13.3%
4100 372 | 353 721 | 721 | 721 | 025 | 130 | +133%
4400 36.9 3.84 7.01 7.01 701 | 026 | 186 | £13.3%
4800 36.7 404 6.90 690 | 680 | 030 | 172 | £13.3%
| 4800 36.4 4.25 679 | 679 679 | 030 | 185 | +13.3%
4950 36.3 4.40 644 | 644 | 644 | 030 | 180 | £13.3%
5250 35.9 4.7 5.98 598 | 598 | 035 | 163 | £13.3%
5600 36.5 5.07 5.47 547 | 647 | 040 | 166 | +13.3%
5750 354 5.22 5.40 540 | 540 | 040 | 155 | +13.3%

© Frequency validity above 300 MHz of +100MHz oniy applies for DASY v4.4 and higher (Page 2), else it is restricted to
£50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band, Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to = 110 MHz.

* At frequency below 3 GHz, the validity of tissue parameters (e and &) can be relaxed to £10% if liguid compensation
formula is applied to measured S8AR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
resfricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

¥ mipha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than haif the probe tip diameter from the boundary.

Certificate No:722-60124 Page 4 of 9
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No:Z22-60124 Page s of 4

©Copyright. All rights reserved by SAICT Page 173 of 277



||||I||||’
N
</

(

No.122N02642-SAR

A P e boration with

=’P sl &

=777 s p e a g CAICT

Sl  CALIBRATION LABORATORY SEe S Sl
Add: No.52 HuaYuanBei Road. Haidian Distriet. Beijing, 100191, China

Tel: +B6-10-6234633-2117
E-mail; ¢ttld chinattl.com Tt www.cict ag.cn

Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (4=2)
Certificate No:Z22-601124 Page 6 of o
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Dynamic Range f(SARnead)

Input Signal[.:V]

(TEM cell, f = 8900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)

Certificate No:/Z22-60124
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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No.122N02642-SAR

CAICT

DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

_ Other Probe Parameters

! Sensor Arrangement Triangular
| Connector Angle (°) 95.4
: Mechanical Surface_Detection Mode B enabled
:. Optical S_urface Detectlon_hziode disable
::robe Overall Length : 337mm |
Probe Body Diaméter 10mm
| Tip Length N - 9mm
?p Diameter - 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point _ imm
i Probe Tip to Sensor Z Calibration Poir; . 1mm
;;:ommended Me:;surement Distance from Surface 1.4mm

Certificate No:Z22-60124 Page ¢ of ¢

©Copyright. All rights reserved by SAICT

Page 177 of 277



No

®

Add: No.51 Xueyvuan Road. Haidian District, Beijing. 100191, China
Fax: + B6-10-623046;
hitp: www,chinattlen

Tel: +86-10-62304633-20749
CTTL(South Branch)

Eemail: ettl a chinattlcom

D750V3 - 8N: 1163

e
=77
~_—
ANNEX I: Dipole Calibration Certificate
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750MHz Dipole (2019)
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777 s B € a g
CALIBRATION LABORATORY
332504 N
Certificate No:
|

122N02642-SAR

fr @A
BRI

rdi
CALIBRATION

Z19-60291

pole validation kits

Client
CALIBRATION CERTIFICATE
FF-Z11-003-01
Calibration Procedures for di

Object
Calibration Procedure(s)
Calibration date: September 3, 2019
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards D # Cal Date(Calibrated by, Certificate No) _ Scheduled Calibration
Power Meter NRP2 108276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPGA 101368 11-Apr-19 (CTTL, No.J18X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG.No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z19-80295) Aug-20
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration |
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-19 (CTTL, No.J18X00547) Jan-20 |
|
Name Function Signature
Zhao Jing SAR Test Engineer _g‘(é. -
Lin Hao SAR Test Engineer - T‘GTL?%: 2
SAR Project Leader ..-422"’2-"{,‘__./
Issued: September 5, 2019

Calibrated by

Reviewed by:

Approved by:

Qi Dianyuan
tion certificate shall not be reproduced except in full without written approval of the |aboratory.
Page | of 8
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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, “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
6GHz)", July 2016

c) 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:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« 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.

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

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

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

Certificate No: Z19-60291 Page 2 of §
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.2

Certificate No: Z19-60291

®

'y

No.122N02642-SAR

Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C ‘
Es!anca Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz + 1 MHz Jl
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters (220+0.2)°C 416+6% 0.90 mho/m + 6 %
Head TSL temperature change during test <1.0°C - —-
SAR result with Head TSL_ '
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Head TSL-parameIars normalized to 1W 8.53 W/kg + 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.44 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.70 Wikg % 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m .
Measured Body TSL parameters (22.0+0.2)°C 55946 % 0.94 mho/m £6 % |
Body TSL temperature change during test <1.0°C amee e
SAR result with Body TSL
SAR averaged over1 ¢h1" (1 g) of Body TSL Conditian

SAR measured

250 mW input power

2.16 Wikg

SAR for nominal Body TSL parameters

SAR averaged over 10 ¢n1° (10 g) of Body TSL

normalized to 1W

8.78 Wikg £ 18.8 % (k=2)

Condition

SAR measured

250 mW input power

1.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.87 Wikg £18.7 % (k=2)

©Copyright. All rights reserved by SAICT
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N02642-SAR

Impedance, transformed to feed point 50.50- 4.53jQ

Return Loss - 26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.50)- 3.38j0

Return Loss - 28.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) J 0.900 ns

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

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 219-60291 Page 4 of &
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DASYS Validation Report for Head TSL Date: 09.03.2019

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial; D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: =750 MHz: 0 = 0.904 S/m: &, = 41.62: p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

» Probe: EX3DV4 - SN3617: ConvF(10.03. 10.03, 10.03) @ 750 MHz; Calibrated:
1/31/2019

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn15535; Calibrated: 8/22/2019

« Phantom: MFP_V5.1C : Type: QD 000 P51CA: Serial: 1062

« Measurement SW: DASY52, Version 52.10(2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 55.16 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 2.16 W/kg: SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.81 W/kg

dB
0

-1.95

-3.90

-5.84

-7.79

-9.74 ] Sqler
0 dB = 2.81 W/kg = 4.49 dBW/kg

Certificate No: Z19-60291 Page s of 8
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Impedance Measurement Plot for Head TSL

Trl S11 Log Mag 10,00d8/ ref 0.ooode [F1]

1 750, 00000 MHz 26

-1 \ /’T’/J - 1
\
i
[ NG
¢
W
I L1 — — —— —
L s =
PEEE Sii =mith (R+dx) Scale 1.000U [FL Del]

31 750.00000 MHZ 50.349 0 -4.5265 p 48.88l-pf @

" : z )
1 St SSOME FEW 100 H: St os0 M R
Certificate No: £19-60291 Page 6 of 8
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DASYS Validation Report for Body TSL Date: 09.03.2019

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 750 MHz; Type: D750V3: Serial: D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: f = 750 MHz: 6 = 0.942 S/m; &, = 55.87; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

= Probe: EX3DV4 - SN3617: ConvF(9.85, 9.85, 9.85) :@ 750 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Sn15535: Calibrated: 8/22/2019

« Phantom: MFP_V5.1C : Type: QD 000 P5S1CA: Serial: 1062

o  Measurement SW: DASY 52, Version 32,10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 532,88 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.16 W/kg: SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.85 W/kg

dB
0

-1.95
-3.90
-5.85

-7.80

-4.75

0 dB = 2.85 W/kg = 4.55 dBW/kg

Certificate No: Z19-60291 Page 7of §
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Impedance Measurement Plot for Body TSL

No.122N02642-SAR
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Client SAICT Certificate No: Z22-60333
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

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

Calibration Procadures for dipole validation kits

Calibration date; August 22, 2022
This calibration Certificate decuments the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncartainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory fadility: environment temperature (224)¢ and
humidity<70%.

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRPES 104291 24-Sep-21 (CTTL, No.J21X083286) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-74684_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signatura

Calibrated by: Zhao Jing SAR Test Engineer = % :

RN SF Lin Hao SAR Test Engineer o T}ﬁ" s

Approved by. Qi Dianyuan SAR Project Leader =

lssuad: Augusl 26, 2022
This callbration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60333 Page | of 6

©Copyright. All rights reserved by SAICT Page 186 of 277



d
S

(

No.122N02642-SAR

&771 s b e a g CAICT

S CALIERATION LAERORATORY

Add: No.52 HunYuanBei Road, Hoidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emfiicaict.nc.cn hitp!wwwl caletoc.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMzx,y.z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EC/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 Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) 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.

« Aptenna 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.

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

s FElectrical Defay: 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.

e SAR for nominal TSL parameters: The measured TSL parameters are used fo 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%.

Certificate No: 7.22-60333 Page 2 of 6
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E-mail; emfiicnictac.cn hetp:/www, calotascn
Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 750 MHz £1 MHz
Head TSL parameters
The following parameters and caloulations were applied. o
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 42.0 0.90 mho/m
Measured Head TSL parameters (220 202)C 41.3 6 % 0,90 mho/m £6 %
Head TSL temperature change during test <10 T — —_

SAR result with Head TSL

SAR averaged over 1 cmi® (1 g) of Head TSL Condition

SAR measured 250 mW Input power 2.15 Wikg

SAR for nominal Head TSL parameters normalized to 1W B.48 Wikg £18.8 % (k=2)

SAR avaraged aver 10 cm” (10 g} of Head TSL i Condition

SAR measured 250 mW Input power 1.42 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 Wikg £ 18.7 % (k=2)
Certificate No: Z22-60333 Page 1 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N02642-SAR

CAICT

Impedance, transformed to feed point 50.00- 4.08(0

Ratum Loss - 27.8dB
General Antenna Parameters and Design

Elsctrical Delay (one direction) 0.941 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the fesd-point can

be measured.

The dipole is made of standard semirigid coaxlal 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
affacted by this change. The overall dipola langth Is still according to tha Standard.
No excessive force must be applied to the dipole arms, becausa thay might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 722-60333
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Add: Na:52 HuaYusnBei Rood, Hudisn Districy, Begjing, 100151, China
Tel: +&6-10-62304633-2117
E-mail; emfidcalctac.cn It/ fwrwrw, caiel.ac.cn

DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: =730 MHz; o = 0.902 $/m; &= 41.26; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/AEC/ANS] C63.19-2007)
DNASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MHz; Calibrated:
2022-01-26

» Sensor-Surface: | 4mm (Mechanical Surface Deteetion)

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

« Phantom: MFP_V3.1C {20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASYS52 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 = 55.49 Vim: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(I g) = .15 W/kg; SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all pomts 3 dB below =21.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 2.84 W/kg

-2.02
-4.03
-6.05

-8.06

-10.08 w

0 dB = 2.84 W/kg =4.53 dBW/kg

Certificnte No: Z22-60333 Page 5 of 6

©Copyright. All rights reserved by SAICT Page 190 of 277



No.122N02642-SAR

I;C :-.-iébm'm:o;ﬁ-lt“ a CA Ic—T

Add; M52 HonYuanBei Road, Hadsan Distrct, Beging, 100181, China
Tel: +86-10-62304633-2117
E-mail: emfi@icaict at.cn

Impedance Measurement Plot for Head TSL

hitpifwww cnict.ac.cn

Tri 1 Log Mg )C0ar (2
2 B45 oo
0. Ot = ) _,'l
— [ A |
v
-
PEE il @it dRFR Scale 4000 EFL BeET]
1 TE.OoviR) Mg WL.odA B —4,858% B SE.I4 pF
ot
3
!
Y
1 Gk S50 ME W A stepesa v Wl
Page 6 of o

Centificate No: 222-60333

Page 191 of 277

©Copyright. All rights reserved by SAICT



—
=771

835MHz Dipole

r\ I Collaboration with ey, A
p e a g SN A ou
| WAV e HFE
N o usonor JIEMIA CINAS 22
018, Chi 2 N v CALIBRATION
Tk +86-10-62304633-2079  Fas ~86-1 0623040352504 Hrofy CNAE LOSTO

E-muil: ettl gchinatl.com bty eewschinatthen

Client SAICT Certificate No:  Z21-80355.

]

Object DB835V2 - §N: 4d057
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits |
Calibration date: Detober 18, 2021 |

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on‘the fallowing

pages:and are part of the certificate.
Al calibrations have been conducted in the closed laboratory faciity: ervironment temperature (22:3°¢ and
Humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID # Cal Date {Calibrated by, Certificate No)  Scheduled Calibration
Powser Meter NRP2 108277 24-5ep-21 (CTTL, No.J21X08328) Sep-22
| Powersensor NREPES 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG Neo.Z21-60001) Feb-22
| DAE4 SN 1586 15-Jan-21(SPEAG No.DAE4- 1556 _Jan21) Jan-22
|
| Secondary Standards 1D # zal Date (Calibrated by, Certificate Mo ) Scheduled Calibration
Signal Generator E4438C | MY48071430  01-Feb-21 (CTTL, No.J21X00083) Jan-22
MetworkAnalyzer ESOTIC | MY481106873  14-Jan-271 (CTTL, No J21X00232) Jan-22
‘ Name Function Signature
A
Calibrated by i AT T &
¥ Zhao Jing SAR Test Enginser 7 ﬁi{
Revenel Lin Hao SAR Test Engineer RS Ti?]i%) : !
AEpraed by Qi Dianyuan SAR Project Leader =g |
Issued: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate Mo Z21-60355 Page | of 6
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Glossary

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
NIA 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
exposure fo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Fregquency range of 300MHz to
6GHz)", July 2016

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

d) KDBE865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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,

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 895%. i

Certificate Mo; Z21-60355 Page 2 o0f &
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Measurement Conditions

No.122N02642-SAR

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

DASY Version | DASYS2 VEB2.10.4
Extrapolation | Advanced Extrapolation
_I;I:a:n;;n-_ o . E Tn'p;@ Fiat Phantom 510 |
| Distance Dipote Genter-TSL | 15 mm with Spacer i
Zoom Scan Resolution ' dx, dy, dz =5 mm
Frequency | 835_iv!Hz £ 1 MHz |

Head TSL parameters

The following parameters and caiculations were applied.

| — T —— =)
Temperature Permittivity | Conductivity
Nominal Head TSL parameters 220%C 415 , 0.90 mhofm
Measured Head TSL parameters i 220+ 021 o 409 +6% 0.89 mhoim + 6 %
Head TSL temperature change dufi‘;;| .tést <1050 |
SAR result with Head TSL B
| SAR averaged over 1 ¢’ (1 g) of Head TSL Conditon | e
SAR measured 250 M input power | 2.30 Wikg
SAR for nominal Head TSL parameters I honn‘atizet-i 01w 9.64 Wikg £ 18.8 % (k=2) |
| SAR averaged over 10 ¢ (10 g} of Head TSL ; Gondition |
SAR measured 250 mW input power 1.56 Wikg |
SAR for nominal Hgad__TSL parameters | normalized toﬂ\f. 6.28 Wikg = 18.7 % (k=2) I
Cerfiffcate No: £Z21-60353 Page 30f6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point | 49,800 4190

Feturn Loss

- 27.5dB |

General Antenna Parameters and Design

| Eleatrical Delay (ane direction) _ 1301 ns

After long term use with 00V radiated power, only a slight warming of the dipole near the feedpoint can
ba msasured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feading line is directly
connected to the second arm of the dipoie. 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 posifion as explained in the "Measurement Conditions" paragraph. The SAR data are niot
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SFEAG

Certificate No: Z21-60355 Page 4-0f o
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DASYS Validation Report for Head TSL Date; 10.18.2021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V2 - SN: 4d057
Communication System: UID 0, CW; Freguency: 835 MHz: Duty Cyele: 1:1
Medium parameters used: =835 MHz: o = 0.886 S/m; - = 40.9; p— 1000 kg'm’
Phantom section; Right Section
DASYS Configuration:

o Probe: EX3DVY - SKT51T: ConvF(9.81, 9.81. 9.81) & 835 MHz; Calibrated:
2021-02-03

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

« Electronics: DAES Sal556: Calibrated: 2021-01-15

¢ Phantom: MEP_V5.1C (20deg probe tltk Type: QD000 PS1 Cx: Serial: 1062

e Measurement SW: DASYS2. Version 5210 (4): SEMCAD X Version 14.6.14
(7501

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=53mm.

dy=3mm, dz=Smm

Reference Value = 58.86 Vim: Power Drift = 0,00 4B

Peak SAR (extrapolated) = 3.68 Wikg

SAR(IL g) = 2.39 Wikg; SAR(10 g) = 1.56 Wikg

Smallest distance from peaks o all points 3.dB below = |8 mm
Ratio of SAR al M2 1o SAR at M1 = 64.9%

Maximum value of SAR (measured) — 523 Wiky

dB
a

=213
-4.27
-6.40

-8.54

No.122N02642-SAR

V06T ——— S Le——
0dB=3.23 Wikg=5.09 dBW/kg

Certificate No: Z21-60355 Page S of b
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY
Add: No.31 Xuevuan Road. Haidian District, Beijing. 100191, China v CALIBRATION
el +86-10-623(4633-2070 Fitx: +86-10-62304633-2504 f,,;, ‘,\..\ CNAS LOETO
LE-mail: ot} a chinattl.com hittpe/www.chinattl.en
Client CTTL(South Branch) Certificate No:  Z19-60292
'CALIBRATION CERTIFICATE
Object D1750V2 - SN; 1152

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

Calibration Procedures for dipole validation kits

Calibration date: August 30, 2019
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(2243)T and
humidity<70%,

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No.J18X02605) Apr-20
Power sensor NRPEA 1013868 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 36817 31-Jan-18(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.219-60285) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C MY49071430 23-Jan-18 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES071C | MY48110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

1
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer 41}}; -

Reviewed by Lin Hao SAR Test Engineer E ﬁ‘? % :

Approved by: Qi Dianyuan SAR Project Leader o

Issued: September 2, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 219-60292 Page 1 of 8
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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) |[EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human 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:

« 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.

o 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 FElectrical 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%.

Certificate No: Z19-60292 Page 2 of 8
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No.122N02642-SAR

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version | DASY52 V62102 |
Extrapolation | Advanced Extrapolation A‘
1
Phantom I Triple Flat Phantom 5.1C
Distance Dipole Center - TSL l 10 mm with Spacer
Zoom Scan Resolution | dx, dy, dz =5 mm |
Frequency I 1750 MHz + 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 220°C 401 1.37 mho/m |
Measured Head TSL parameters (22.04£0.2) °C 39.9+6% 1.36 mho/m £6 % |
Head TSL temperature change during test <1.0" — —
| o T purstwectangsduringtoet|  <1.0°C | He == - )
SAR result with Head TSL
SAR averaged over1 i (1 g) of Head TSL Condition .
SAR measured 250 mW input power 9.05 Whkg |
SAR for nominal Head TSL parameters normalized to 1W 36.4 Wrkg £ 18.8 % (k=2)
SAR averaged over 10 cn1’ (10 g) of Head TSL Condition |
SAR measured 250 mW input power 4.80 Wikg |
normalized to 1W 19.3 Wikg + 18.7 % (k=2) |

SAR for nominal Head TSL parameters

Body TSL parameters
The following parameters and calculations were applied.

Temperature | Permittivity Conductivity |

Nominal Body TSL parameters 220°C 53.4 1.49 mhoim J

Measured Body TSL parameters (22.0£0.2)°C 53.1+6% 1.52 mho/m +6 % |

Body TSL temperature change during test <10°C — - |
SAR result with Body TSL

SAR averaged over1 ¢m’ (1 g) of Body TSL Condition |

SAR measured 250 mW input power

9.45 Wikg '

SAR for nominal Body TSL parameters normalized to 1W

.3 Wik % =
37.3Wikg £ 18.8 % (k 2)_1

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

L

SAR measured 250 mW input power

5,05 Wikg

SAR for nominal Body TSL parameters normalized to 1YW

20.0 Wikg % 18.7 % (k=2)

Certificate No: Z19-60292 Page 3 of 8
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Add: No.51 Xuevuan Road, Haidian Dlistrict, Beijing, 100191, China
Tel: ~86-10-62304633-2079 Fax: =86-10-62304633-2504
E-mail; ettlachinattl.com hitp:/ ‘www.chinattl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.10- 0.84 jQ |
Return Loss -38.1d8 |
Antenna Parameters with Body TSL
impedance, transformed lo feed point 4520-137i0 |
Return Loss -26.5dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.084 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG _J

Certificate No: 719-60292 Paged of §
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CALIBRATION LABORATORY

Adid: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tl ~86-10-62304633-2079 Fax: ~86-10-623(4633-2504
Lz=mail: ettl a chinatl.com http:/'www.chinattLen
DASYS5 Validation Report for Head TSL Date: 08.30.2019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 1750 MHz: Type: D1750V2: Serial: D1750V2 - SN: 1152
Communication System: UID 0. CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: £ = 1750 MHz: o = 1.358 S/m: & = 39.91: p = 1000 kg/m3
Phantom section: Right Section

DASY3 Configuration:

« Probe: EX3DV4 - SN3617: ConvF(8.38, 8.38. 8.38) @ 1750 MHz: Calibrated:
1/31/2019

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE3 Sn13555: Calibrated: 8/22/2019

« Phantom: MFP_V5.1C : Type: QD 000 PS1CA: Serial: 1062

« Measurement SW: DASY32, Version 52.10 (2): SEMCAD X Version 14.6,12
(7470)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm, dy=5mm. dz=5mm

Reference Value = 97.38 V/m: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.05 W/kg: SAR(10 g) = 4.8 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

dB [
0
|
337 |
|
-6.74
' aik
q042 | d ,
13.49 |

-16.86 IS )

0dB=13.9 W/kg = 11.43 dBW/kg

Certificate No: Z19-60292 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 08.30.2019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz: 6 = 1.516 $/m: &, = 53.05: p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

e Probe: EX3DV4 - SN3617: ConvF(8.03. 8.03, 8.03) (@ 1750 MHz: Calibrated:
1/31/2019

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

« [Electronics: DAE4 Sn1555: Calibrated: 8/22/2019

« Phantom: MFP V3.1C : Type: QD 000 P51CA: Serial: 1062

o Measurement SW: DASYS2. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 87.16 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.45 W/kg: SAR(10 g) =5.05 W/kg

Maximum value of SAR {measured) = 14.4 Wikg

-12.85

L —
1608 |  n
0 dB = 14.4 W/kg = 11.58 dBW/kg

Certificate No: Z19-60292 Page 7 of &
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Impedance Measurement Plot for Body TSL
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1750MHz Dipole (2022)

!‘r In Colleberation with S R
S770s b e ag g oo CAICT
S~ CALIBRATION LABORATORY o CNAS iy —
4 o, CALIBRATIO
Adid: No.52 HuaYoanBei Rond, Haidian District, Beijing, 100191 %/, i CNAS LO5TD
Tel: +86-10-62304631-2117
E-mail: cmfialcaiet.ac.cn Ttps/www. Calct.ac.cn
Client SAICT Certificate No:  Z22-60335
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1152
Calibration Procedure(s) FF-Z11-003-01
Calibration Procedures for dipole validation kits
Calibration date: August 22, 2022

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). 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 (2213)°C and
hurmidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Gal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensar NRPBS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Prabe EX3DV4 | SN 74684 26-Jan-22{SPEAG,No. EX3-7464 Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,No.Z222-60007) Jan-23
Secondary Standards D# Cal Date (Callbrated 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 5i nzlura

Calibrated by: Zhao Jing SAR Test Engineer %)

Reviewed by: Lin Hao SAR Test Engineer g ﬁﬁ‘:’%" X

Approved by: Qi Dianyuan SAR Project Leader 1

¥ Proj —r

Issued: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 222-60335 Page | of 6
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Add: No.52 HuaYuanBei Road, Haidian District, Beifing, 100191, Ching
Tel: +86-10-62304633-2117

E-mail. emfizenict ac.cn hittp:iwww. calet az.cn
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 Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate 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 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
reflacted power. No uncertainty required.

« FElectrical 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 pawer.

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 paramsters 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%.

Cerfificate No: Z22-6(1335 Page 2 of 6
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Add: No.52 HurYuanBei Road. Haidion District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfimcaict.oc.on luttp:/iwww, caict,ac.cn

Measurement Conditions
DASY system configuration, as far as no! given on page 1.

No.122N02642-SAR

CAICT

DASY Version DASYS52 52104
Extrapolation Advanced Extrapalation
Phantom Tripler 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 parametars and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 20T 401 1.37 mho/m
Maasurad Head TSL parameters (220 £0.2) T 41.3 6% 1.41 mho/m +8 %
Head TSL temperature change during test <1.0%T — —_

SAR result with Head TSL

SAR ged ovar1 ¢cm’ (1 g) of Head TSL Conlition

SAR measured 250 mW Input power 8.18 Wikg

SAR for nominal Head TSL parameters normalized o 1W 36.3 Wikg £18.8 % (k=2)

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

SAR measurad 250 mW Input power 4.94 Wikg :

SAR for nominal Head TSL parameters normalized o 1W 19.6 Wikg £ 18.7 % (k=2)
Certificate No: Z22-60335 Page 3 of 6

©Copyright. All rights reserved by SAICT

Page 208 of 277



In Collabaraton with

e
mmJ77.s p e a g

NS~  CALBRATION LABORATORY

Add: No.52 HuaYuanBel Road, Huidinn District, Befjing, 100191, Ching

Tel: +86-10-62304633-2117

E-mail: emflgcaict ae.cn httpe/www ciich g6.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N02642-SAR

CAICT

Impedance, ransformed to feed point 47.90-0.71jQ
Retum Loss - 32.8dB
General Antenna Parameters and Design
\Emtm}al Dalay (one direction) T 1.120 ns —‘

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data ara 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

Manufactured by

SPEAG

Certificate No: Z22-60335
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Add: No.52 HusYoanBei Road, Haidian District, Beifing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfidicaict-ne.on b/ www, etet aeen

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
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Impedance Measurement Plot for Head TSL
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E-mail: eith e chinatil.com htap:/wewwe hinattl cn

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposurea to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next o the ear (Frequency range of 300MHz to
8GHz)", July 2018

¢} 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 & GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditions: Further details are available frem 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 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 liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connecior to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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%.

Certificate No: Z21-60357 Page Zaf e
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Measurement Conditions
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DASY system configuration, as far as nof given on page 1,

| DASY Version

No.122N02642-SAR

DASYS2 Va2.10.4
| Extrapolation | Advanced Exirapolation o

Phantom |

Distance Dipole Center - TSL

Triple Fiat Phantom 5.1€

10 mn

Zoom Scan Resolution

dx, dy, dz =5 mm

with Spacer

Frequency | 1900 MHz £ 1 MHz
Head TSL parameters
Thie following parameters and calculations were applied.
Temperature Conduetivity
Nominal Head TSL parameters 22.0°C 1.40 mhofm |

Measured Head TSL parameters

@20+02°¢

-

1.39 mhoim £ 8 %

SAR result with Head TSL

Head TSL temperature change during test|  <1.0°C

| SAR averaged over1 ¢’ (1g) of Head TSL | Condition
o= 1

SAR measured

250 milV input power

10.0 Wkg

SAR for nominai Head TSL parameters

rormalized o 1W

40.2 Wikg £ 18.8 % (k=2)

'Y |
| SAR averaged over 10 ¢ (10 g) of Head TSL |

Condition

| SAR measured

| 250 mW input power 510 Wikg I
| SAR for nominat Head TSL parameters normatized fo 1W 20.5 Wikg £ 18.7 % (k=2) |

Certificate No; Z21-60357
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadance, transformed to feed paint S3.70+ 6.8010

Return Loss ‘ - 22.5d8

General Antenna Parameters and Design

Elecirizal Delay {one direction)
L

After long term use with 100W radiated power. only a slight warming of the dipole near the feedpeint can
be measured.

The dipole is made of standard semingid 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 fo improve matching when loaded
according to the position as explained in the "Measurement Conditiens” paragraph. The SAR data are niot
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by 1 SPEAG

Certificate No: Z21-60357 Page 4of o
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DASYS Validation Report for Head TSL Date: 10.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyele: 1:1
Medium parameters used: £= 1900 MHz: o = 1.387 S/im: & — 39.88: p= 1000 kg/m®
Phantom section: Right Section
DASYS Contfiguration:

o Probe: EX3DV4 - SN7517: ConvF(7.81. 7.81, 7.81) @ 1900 MHz; Calibrated:
2021-02-03

o Sensor-Surface: 1 dmm (Mechanical Surface Detection)

+ Electronics: DAES Snl356; Calibrated: 2021-01-15

« Phanom: MFP_V35,1C (20deg probe tilt): Type: QI 000 P31 Cx; Serdal; 1062

o Measurement SW: DASY3Z. Version 52.10 (4): SEMCAD X Version 14.6.14
(7501

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm. dv=5mm. de=5mm

Reference Value = 103.6 Vim: Power Dirift = 0.00 dB

Peak SAR (extrapolated) = 192 W ke

SAR(1 g) = 10 Wikg; SAR(10 g) = 5.1 Wikg

Smallest distarice from peaks to all poims 2 dB below = 10 mm
Ratio of SAR at M2 to SAR at M1 =52.1%

Maximum value of SAR {measured) = 15.8 Wikg

dB
]

-3.76
-1.51
-11.27
-15.02

-18.78 :

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

Certificate No: Z21-60337 Page 50t
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  Z21-60358
Object D2450v2 - 8N: 873
= )
Calipration Procedure(s) FF.211-003:01

Calibration Procedures for dipole validation kits

Calibration date: October 21, 2021
This caiibration Certificate documents the traceability to national standards, which reslize the physical units of
measurements (8l). 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 lsboratory faciity. environment temperature (22£21°C and
humidity=<70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards |55 Cal Date (Calibrated by -Ce_rtiﬁt:ate Na.) Scheduled Calibration |
Power Meter MNEP2 108277 24-Sep-21 (CTTL, Mo.J21X08326) Sep-22
Power sensor  NRPBS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG NG Z21-80001) Feb-22 _
DAE4 S 1556 15-Jan-21{SPEAG No.DAE4-1556_Jan21) Jan-22 |
|
Secondary Standards: D#¥ e Cal Date (Calibrated by, Certificate No.) Boheduled Calibration
Signal Genetator E4438C | MY40071430 01-Feb-21 (CTTL, No.J21X00583) Jan-22
NetworkAnalyzer ESO71C | MY48110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22 {
Name Function Higrsiure {
Caltbrated by, Zhao Jing SAR Test Engineer T
Reviewed by Lin Hao SAR Test Engineer e TﬁF ,31% 5 |
o & = - - I
Approved by: Qi Dianyuan SAR Project Leader .
lssued: October 27, 2021 |
This calibration certificate shall not be reproduced except in full without written approval of the laberatory. |
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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 Fellowing 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 2016

¢) [EC 82209-2, "Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters;

o 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 freguency 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,

o Feed Poinl Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantam. 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,
Neo 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.

e 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 muitiplied by the coverage factor k=2, which for a normal distribution |
Corresponds to a coverage probability of approximately 95%.
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