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10g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fraquancy, MHz
2480 G0

230 200

2420 B0 2500 2530

511,08

Freguency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

2450

-209.05

-20

46.7 €2 - 0.2 63

6.2

RETURN LOSS AND IMPEDANCE [N BODY LIQUID

Frequency, MH;z

2180 2800 2420 M40 B0 24B0 3500 IEA

1,48

=

Freguency (MHz)

Returi Loss (dB)

Reqguirement (dB)

Impedance

2450 =326 =20 4% 602 - 19402
6.3 MECHANICAL DIMENSIONS
Frequercy M Hz L mem h rn d ren
required measured required measured required measured
300 420021 % 250.0 41 % 635 +1%,
Page: 6711
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450 200.0 #1 %. 166.7 +1%. 6.3541%.
750 176.0 21 %. 100.0 1 %. 6.3511%
g5 161.0 21 %. B9E 1% 1681 %
%00 149.0 21 %. B31341%. 1681 %
1450 B9.141% 51741 % 1681 %
1500 BOS 1% SO0 41 %. 1681 %
1640 79.0 #1%. 5T K 1681 %
1750 TSR 1% 2941 % 1681 %
1800 72041 % 41T K 1681 %
1900 B8.0 +1 % 395 41 %. 1681 %

1950 B6.3 1% 185 41 % 1681 %

2000 4.5 £1%. 7.5 11 %. 1621 %

2100 L0 £1%. 357 21 %. 1621 %

2300 555 £1%. 126 +1 %. 1621 %

2450 515 $1%. PASS 0.4 1%, PASS 1681% PASs

2600 485 £1%. 6.8 £1 %. 1621 %

3000 415 £1%. 25051 %. 1621 %

3500 17.081 %, 264 £1 %. 1621 %

3700 14781 % 264 £1 %. 1621 %

Hotline: 400-6611-140

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, FOC KDBs and CEVIEC 62209 standards state that the system vahdation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the

dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
E
r"‘;ﬁ:""" Relative permittivity (8] Conductivity {2} S/m
required measured requined measured
L] 453:5% 0BT 25 %
450 435:5% 0BT 25 %
750 419:5% 08925 %
835 415:5% 0.90 25 %
90 415:5% 097 25 %
1450 40.525% 1.2025 %
1500 404 25% 12325 %
1640 40.2:5% 13125%
1750 40.1:5% 13725 %
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1800 400 25 % 1.40 55 %
1900 400 25 % 1.40 25 %
1950 400 25 % 1.40 25 %
2000 400 25 % 1.40 25 %
2100 I0Es5% 14935 %
2300 30535% 16735 %
2450 30235% PASS 18025 % PASS
2600 300:5% 1.96 25 %
000 IBE535% 24035 %
3500 I70:5% 20135 %

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1328 and CELVIEC 62209 standards state that the system validation measurements
should produce the SAR valwes shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 mven with the used input power.

Software OPENSAR V4
Phantom SN 2009 SAMTI
Probe SN 111 EMGl1X2
Liquid Head Liguid Valoes: eps” : 3.3 sigma : 18D
Dristance between dipole center and liguid 1000 mm
Arca scan resolution dx=8mm/dy=Rmm
Loon Scan Resolution dx=5mm./dy="5mm'dz=Smm
Froquency 2450 MHz
Input power 20 dBm
Liguid Temperature 21 *C
Lab Temperature 21 *C
Lalb Humidity 45 %
Freque
B:qmm 1 g SAR (W/kg W) 10 g SAR (W kg W)
reguired measured required measured
300 2BS 104
450 458 EX
750 249 5.55
835 9.56 622
S0 1049 699
1450 29 16
1500 305 168
1640 342 18.4
1750 364 193
1800 IR4 201
Page: &/11
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1900 307 205
1950 405 209
2000 411 211
2100 436 2118
2300 487 713
2450 52.4 53.26 |5.28) 24 24.15 (2.49)
2600 55.3 246
000 618 257
3500 67.1 25

3 E- \
i \"‘-
0¥ -‘_'-"'_"'"' |
s T, ] BRI MK R D HE R
7.3 BODY LIQUID MEASUREMENT
Fm:,luliw Relative permittivity (8] Conductivity (2} $fm
required measured reguired measured

150 E1O025% 0.80 55 %
300 EEIs5% 00235%
450 S6.725% 00435 %
750 E5525% 0.06 35 %
B35 E5285% 00735%
900 S5025% 1.05 35 %
915 E5Ds5% 1.06 35 %
1450 S4025% 1.30 55 %
1610 53EBE5% 1.40 55 %
1800 53.385% 15735 %
1900 53385% 15735 %
2000 53385% 15335 %
2100 53285% 162 35 %

2450 52785% PASS 1.05 35 % PSS
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2600 51585% 296 55 %
3000 520s5% 27345 %
3500 513s5% 33185 %
5200 490 £10 % 5.30 £10 %
5300 489 210 % 542 $1D%
5400 487 210 % 553 +10%
5500 486 10 % 5.65 £1D%
5600 485 210 % 577 +1D%
5800 482 10 % £.00 £10 %

74 SAR MEASURFMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20708 SAMTI
Probe SN 1811 EPGL X2
Ligquid Body Liquid Walues: eps” : 32,7 sigma @ 1.94
Distance betwmen dipole cemter and liquid 1000 mm
Arca scan resolution dx=Emm/dy=HEmm
Zoon Scan Resolution du=5mm/dy=3mm/dz=5mm
Froquency 2450 MHz
Input poswer 20 dBm
Ligquid Termperature 21
Lab Temperature 21 °C
Lalb Humidity 45 %
F'“‘,;,I"“'ﬂ""‘ 1 g SAR [W/kg/ W) 10 g SAR (W/kg/ W]
measured measured
2450 50.63 (5.00) 23.40 [2.37)

I

'5.‘!5--\

- 1

T G0- \
L. G RN R

- -
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&  LIST OF EQUIPMENT

Hotline: 400-6611-140

Equipment Summary Sheet
uipment Manufaciu Current Next Calibration
Fquiy rer ! | [ dentification No. C
Description Madel Calibration Date Date
SAM Phantom MVG BleoiupeAN [mded. Nesel:  VeRcelerl. o ios
requirad. requirad.
COMOSAR Test Bench Version 3 NA el Heeny [ e
requirad. requirad.
Network Analyzer | To'008 ;‘Vi‘““rz SN100132 02/2021 02/2024
Calipars Carrara CALIPER-01 022021 0272024
Reference Proba MVG EPG122 5N 18/11 022021 nz/2022
Multimaler Kaeithley 2000 1188658 02r2021 022024
Signal Generalor Agilent E4438C MY49070581 022021 0272024
" Characlerized prior lo|Characlerized prior 1o
P R amome asebei lesl. Mo cal required. |lest. Mo cal required.
Powar Mater HP E4418A US38261498 0272021 022024
Pawer Sansor HP ECP-E28A UsS37181480 02/2021 0212024
el Characlerized prior to|Characlerized prior 1o
Directional Coupler MNarda 4216-20 01385 et Mo cal raquined. |tast. No cal requirsd.
Temperalure and
Humidity Sensor Controd Company 11-661-9 022021 022024
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SAR Reference Dipole Calibration Report

Ref: ACR.156.10.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY': 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-375

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, (zA 30144

o
2NN

il': %‘*-'E’ffi’é_

L E = .
Y 7w [AccREDITED)

Calibration Date: 06/05/2021

Sumnary.

This documsent presents the method and results from an aceredited SAR reference dipole calibration

perfonned in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
nafonal metrology instinifions.
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Nennre Lumction Date Signarire
Prepared by . Térfme LUC Produet Manager 06/05/2021 ;ji{-;
Checked by - Jéréme LUC Product Manager | 06/03/2021 ;f"f-:f
Approved by Kim RUTKOWSKI Quality Manager 06/05/2021 | |, . Auehseshs
Customer Nene
N s SHEMNZHEN TCT TESTING
Distribuction ;
TECHNOLOGY CO., LTD
Fssue Dare Maodifications
A 06/05/2021 Initial release
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INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and

CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer
Muodel
Serial Number SN 1615 DIP 2G600-375

A yearly calibration interval is recommended.

3

31

Product Condition (new / used)

PRODUCT DESCRIPTION

GEMNERAL INFORMATION

MVG's COMOSAR Validation Dipoles are bualt in accordance to the IEEE 1328, FCC KDBs and

CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Hotline: 400-6611-140

Figure 1 - M COMOSAR Validation Dipofe
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4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

41 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Fregquency band Expanded Uncertainty on Return Loss
A00-6000MHz 0.1dB

52 DIMENSION MEASUREMENT

The tollowing uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The puidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to penerate the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
g 20.3 %
Page: 311
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10g

20.1 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE [N HEAD LIOUITY

2500
-

=20

Frequency. MH;

240 2%E0  FSAD

2800 XA 264D

2660 2eA0

270

Hotline.

: 400-6611-140

A0
-
20
..~
=
o
400
4,
50
=
LU'
Freguency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -22 ¥l =240 5530-51 02
62 ERETURN LOSS AND IMPEDANCE IN BODY LIOQUID
Fraquency, MHz
IS0 FN S0 250 FEB0 M0 NN M) 2D XED
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2l -24.71 =20 51.50)-55 )82
63 MECHANICAL DIMENSIONS
Frequency kHz L rrn hi d rmm
required mexsured required miedssured required measured
300 420021 % 3500 #1 % 63541 %
Page: 811
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450 290.0 £1 %. 166.7 +1%. 635 11 %.
750 176.0 £1 %. 100.0 +1 %. 6.35 11 %.
g35 161.0 £1 %. H9LE 11 %. 3621 %
900 143.0 #1 %. 833 11 %. 3621 %
1450 B9.1+1 %. 517 11%. 3621 %
1500 BO.5 +1 %. 500 11 %. 3621 %
1640 79.0 +1 % 457 11 %. 1621 %
1750 75.2 41 %. 429 31 %. 3621 %
1800 72041 % 417 11 %. 3621 %
1900 68.0 +1 %. 395 11 %. 3621 %
1950 6.3 +1 %. 3B 11 %. 3621 %
2000 £64.5 +1 %. 37511 %. 3621 %
2100 61.0 +1 %. 357 11 %. 3621 %
2300 55.5 +1 %. 32611 %. 3621 %
2450 51541 % I04 21 %, 3621 %
2600 48.5 $1 % PASS 7B 11 %. PASS 1681 % PSS
3000 415 +1 % 25.0 11 %. 3621 %
3500 37.081 % 26.4 11 %. 3621 %
3700 34741 % 26.4 11 %. 3621 %

7  VALIDATION MEASUREMENT

The IEEE 5td. 1528, FCC KDBs and CELNIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIOUID MEASUREMENT

Fm:"‘l‘;""" Relative permittivity (8] Conductivity [} Sfm
required mesasuned requined measured
300 45.325% 0.7 5%
450 41525% 0.7 5%
750 41925% 0.89 £5%
835 41525% 0.90 £5 %
900 41525% 0.97 5%
1450 40525 % 1.20 45 %
1500 40,425 % 12385 %
1640 40.225% 131#5%
1750 40.125% 137 £5%
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1800 40025 % 1.40 25 %
1300 40025 % 1.40 25 %
1950 40025 % 1.40 25 %
oo 40025 % 1.40 25 %
2100 I0Be5% 14925 %
2300 305:5% 16725 %
2450 302s5% 18025 %
2600 00e5% PASS 1.06 25 % PASE
000 IB5e5% 24085 %
3500 1795 % 201:5%

7.2

SAR MEASUREMENT RESULT WITH HEAD LIOUITD

The IEEE 5td. 15328 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 208 SAMTI

Probe SN 1811 EPGLX2

Liguid Head Liguid Values: eps’ : 38.2 sigma - 1.93

Distance berween dipole cemter and liquid

100 mm

Area scan resolution

dx=8mm/dy=REmm

Zoon Scan Reselution

dx=5mm/dy=3mm/dz=5mm

Froguency

2600 MHz

Input power 20 dBm
Liguid Ternperature 21 *C
Lab Temperature 21 °C
Lab Humidity 45 %
F"’::E""" 1 SAR (W/lkg/ W) 10 g SAR W,k W]
reqguired measured requined measured
ElL ¥ 154
450 458 106
751 B.49 5.58%
8235 956 622
S0 109 659
1450 9 16
1500 305 168
1640 342 184
1750 364 193
1800 IR4 201
Page: 811
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1900 07 205
1950 405 209
00 411 211
2100 436 719
2300 487 2113
M50 524 24
2600 8513 54.31(5.36) 246 24.14 (2.42)
3000 G318 257
3500 671 25
]
\ 0
TE
e
F BT
- ™
3 odn ""-\
\-‘1-
200
|:|.-\.... “‘ﬁ-‘-"—-_
u B NEE N

7.3 BODY LIQUID MEASUREMENT
F"’:‘ﬁm Relative permittivity (8] Conductivity (1) $/m
required measured requirned measured

150 E1O25% 0.80 #5 %

300 SEIs5% 0.92 35 %

450 56.725% 0.94 35 %

750 E5525% 0.95 35 %

B35 55.235% 0.97 5%

900 S5025% 1.05 £5 %

915 SE085% 1.06 £5 %

1450 E4025% 1.30 25 %

1610 51E25% 1.40 #5 %

1800 53325% 152 #5 %

1900 53325% 152 #5 %
2000 5§3325% 152 #5 %
2100 53285% 162 #5 %
2450 E17s5% 1.05 5 %

Hotline: 400-6611-140  Tel: 86-755-27673339
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2600 52585 % PASS 216945 % PASS
3000 52025 % 275 %
3500 51.385% 131 45%
5200 49.0 210 % 5.30 +10°%
5300 489 £10% 5.42 +10%
5400 487 £10% 5.53 $10%
5500 486 210% 5.65 $+10%
5600 485 #10% 577 +10%
5800 482 #10% .00 $10%

74 SAR MEASUREMENT RESULT WITH BODY LICVIID

Software OPEMSAR V4

Phantom SN 20009 SAMTI

Prabe SN 1811 EMG1 22

Liguid Body Liquid Walues: eps” ; 51.6 sigma - 2.21

Distance between dipole center and liquid

1000 mm

Area scan resolution

dx=Brnm/dy=Rmm

Zoon Scan Resolution

dx=3mm/dy=5mm/dz=5mm

Freguency

2600 MHz

Input power 20 dBm
Liguid Ternperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
Fregque
" 1 g SAR W/ kg/W) 10 g SAR (W kg W)
measured measured
2600 53,26 (5.12) 23.89 (2.30)
i
T
EE
-
5 BN \
P 3 am Pt
o \".“u,‘_‘ !
e 0%- | =
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& LIST OF EQUIPMENT

Equipment Summary Sheet

E Current Next Calibration
Description Model Calibration Date Date
SAM Phantom MVG sN2009-sam71 [Rieled Nocal - Lataaled Mo <
COMOSAR TestBench|  Version 3 NA ki o Eﬂﬁ“ .o
Network Analyzer | RPOdeR SeWar | gi0013 0212021 0212024
Calipers Carrera CALIPER-01 0212021 022024
Reference Probe MVG EPG122 SN 18/11 0212021 0212022
Multimeter Keithiey 2000 1188656 0212021 0212024
Sgnal Generator | Agilent E4438C |  MY49070581 0212021 0212024
T e e P e T
Power Meter HP E44184A US38261498 0212021 0212024
Power Sensor HP ECP-E26A US3T181460 0212021 0212024
Directional Coupler | Narda 4216-20 01386 i':t“‘m"m:. i iﬁ:ﬁ‘_‘ﬂgﬂ’:ﬁ;"
Eﬁﬂ“&fﬂ:{“ Control Company 11.661-8 0202021 0212024
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SID5G

SAR Reference Waveguide Calibration Report

Ref: ACR.256.12.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD
2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA32

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

SA”

%,/ 7~ [ACCREDITED
tf, \ e T e
mmh Calinration CEFT S2I46

Calibration Date: 05/15/2022

SHH.’}H(F?‘.‘I.‘.'

This document presents the method and results from an accredited SAR reference waveguide
calibration performed in MVG USA using the COMOSAR test bench. All calibration results are
traceable to national metrology institutions.
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SAR REFERENCE WAVEGUIDE CALIBRATION REFORT Ref: ACRI56.12.15.54TLLA

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1328 and CEVIEC
62209 standards for reference waveguides used for SAR measurement system validations and the

measurements that were performed to verify that the produet complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 5000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MV
Model SWGSS00
Serial Number SM 13/14 WGA32
Product Condition (new / used) | New

A yearly calibmbion interval 15 recommended.

3 PRODUCT DESCRIFTION

il GEMERAL INFORMATION

MWV s COMOSAR Vahdation Wavegmdes are built in accordance to the IEEE 1328 and CEVIEC
62209 standards.

4 MEASUREMENT METHOD

The IEEE 1528 and CELIEC 62209 standards provide requirements for reference wavepguides used
for system validation measurements. The following measurements were performed to verify that the
product complies with the fore mentioned standards.

41 RETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and checks must have a retumn loss of
-E dB or better. The retum loss measurement shall be performed with matching laver placed in the
open end of the waveguide, with the waveguide and matching laver in direct contact with the
phantom shell as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE 1328 and CELIEC 62209 standards specify the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2. Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURNLOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
00 0.05 mm

)
Ly

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528 and CELIEC 62209 standards were followed to generate
the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURNLOSS IN HEAD ILIQUID

Frequency, MHz
5100 5200 5300 5400 5500 5600 5700 5800 5900
U,

S11,dB

-18-
_20_
Frequency (MHz) Return Loss (dB) Requirement (dB)
5000-6000 <-824 8
Page: 5/13

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part without written approval of MV G.

Page 222 of 230

Hotline: 400-6611-140 _ Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




I C I Report No.: TCT230214E004

SAR REFERENCE WAVEGUIDE CALIBRATION REFORT Bef: ACR. 256 12 15.5ATU.A

6.2 RETURN LOSS IN BODY LIQUID

Fraguency, MHz
5100 5200 B300 5400 5500 SE00 5o 5200 200

511, d8
o
3

40~
Freguency (MHz) Return Loss (dB) Reguirement (dB)
SO00-G000 < -13.94 -5

6.3 MECHANICAL DIMEMSIONS

F " L. {mmm} W iimm} Ly {mumi W o) T [mum)
-\.'::"‘:.I':J]LI_:; Regquare Measure Reguire hdeasure Reguire Measure Reguire Meamure Require Measure
et d d d d d d d d d d
4039 4 19 4 K103 4 H1 9% 4
] - = -
5200 13 PASS 013 PASS T PASS 013 PASS 53- PASS
39 4 1D 4 1.03 + .
SR00 qu 2 PASS ':'I'.'? PASS H"I:'" PASS &l H‘x PASSE 4.3 PAES
.13 .13 13 0.13

* The tolerance for the matching laver is included in the retum loss measurement.

Iatching layer

-,

P . et
L - -
i

Figure 1: Validation Waveguide DNimensions

T VALIDATION MEASUREMENT
The IEEE 5td. 1528 and CEVIEC 62209 standards state that the system vahdation measurements
must be performed using a reference waveguide meeting the fore mentioned return loss and
mechamcal dimension requirements. The validation measurement must be performed with the
matching laver placed in the open end of the waveguide, with the waveguide and matching laver in
direct contact with the phantom shell.
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Tl

T2

HEAD LIQUID MEASUREMENT

Fm:ﬂﬁ""" Relative permittivity (&) Conductivity [a) §/m
reguired measured required meas ured

000 362 1D % 4.45 +10 %
5100 36.1 £t1D % 4.56 x10 %
5200 36010 % PASS .66 +10 % PASS
5300 359 +10% 4.76 +10 %
400 358 riD% PASS 4. 86 10 % PASS
500 356 r1D% 3.97 +10 %
560D 355+10% PASS 5.07 10 % PASS
5700 354 1D % 317 x10 %
80D 353 1D % PASS 52710 % PASS
5900 352 +1D% 538 +10 %
GO0 351 +1D% 5.48 +10 %

SAR MEASUREMENT RESULT WITH HEATY LIOUID

At those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value

defined by MV, within the uncertanty for the system vahidation.

All SAR values are normalized

to 1 W net power. In bracket, the measured SAR 15 given with the used input power.

Software OPENSAR V4

Phantom SN 20009 SAMTI

Probe SM IR11 EMGL 22

Li_qujd Head Liguid Values 5200 MHz: eps’ 136,462 sigma : 4.93
Head Liguid Values 5400 MHz: eps’ :35.95 sigma : 518
Head Liguid Values 5600 MHz: eps’ 13608 sigma : 5.60
Head Liguid Values 58300 MHz: eps’ :34.73 sigma : 5.74

Dhstance between dipole wavepmde and hgud

i pram

Area scan resolution

dx=Emm/dy=Hmm

Zoon Scan Resolution

dx=4mm/dy=4m'dz=2mm

Hotline: 400-6611-140

Fregquency 5200 MHz
5400 MHz
5600 MHz
SE00 MHz
Input power 20 dBm
Liguid Temperaiure 21°C
Lab Temperature 21°C
Lab Hurmidity 45 %
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Frequency (MHz)

1 ¢ SAR (Wikg)

10 g SAR (W/ike)

required measured required measured
5200 159.00 163.58 (16.39) 56.90 3729 (53.73)
5400 | a4 172.23 (17.22) 58.43 30.16 (5.93)

36040

173.80

1B1.28 (15.13)

59.97

6157 (6.16)

SHOD

181.20

1E5.95 (15.90)

61.50

63.45 (6.35)

SAR MEASUREMENT PLOTS (@ 5200 MHz

TRis 0 CAFEIT ST

e mekeaTed IR W oF Py

Hotline: 400-6611-140

e el deevi

Tel: 86-755-27673339
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SAR MEASUREMENT PLOTS @ 5600 MHz
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7.3  BODY LIQUID MEASUREMENT

Fre:‘uHezncy Relative permittivity (g,") Conductivity (o) 5/m
required measured required measured

5200 49.0£10% PASS 5.30210% PASS
5300 48.9+10% 542 +10 %
5400 48.7 £10% PASS 5.5310% PASS
5500 48.6 +10% 5.65+10 %
5600 48.5 £10 % PASS 5.77 x10 % PASS
5800 48.2 +10% PASS 6.00 £10 % PASS

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values 5200 MHz: eps' :50.69 sigma : 4.98

Body Liquid Values 5400 MHz: eps' :48.45 sigma : 5.82
Body Liquid Values 5600 MHz: eps' :50.57 sigma : 6.37
Body Liquid Values 5800 MHz: eps' :48.19 sigma : 6.45

Distance between dipole waveguide and liquid

0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=4mm/dy=4m/dz=2mm

Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MHz
Input power 20 dBm
Liquid Temperature 21 8¢
Lab Temperature 21.9€
Lab Humidity 45 %

Frequency (MHz) 1 2 SAR (W/kg) 10 2 SAR (W/kg)
measured measured
5200 158.49 (15.85) 55.40 (5.54)
5400 167.20 (16.72) 57.39 (5.74)
5600 175.65 (17.57) 59.48 (5.95)
5800 183.06 (18.31) 61.62 (6.16)

Page: 10/13
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BODY SAR MEASUREMENT PLOTS (@ 5200 MH»
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BODY SAR MEASUREMENT PLOTS (@ 5800 MH=

Radom B pagtmanas,
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8 LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / Current Next Calibration
Description Model  |ldentification No.| o\ ation Date Date
Flat Phantom MVG siooasaNy [Jebael Nocal!  Velideted, Mo ol
required. required.
COMOSAR Test Bench|  Version 3 NA Vilideted: Nocal  Valdeled. Mo cal
required. required.
Network Analyzer | Rhode % Schwarz SN100132 02/2022 02/2023
Calipers Carrera CALIPER-01 02/2022 02/2023
Reference Probe MVG EPG122 SN 18/11 02/2022 02/2023
Multimeter Keithley 2000 1188656 02/2022 02/2023
Signal Generator Agilent E4438C MY49070581 02/2022 02/2023
. Characterized prior to |Characterized prior to
Ampifier Aaiiacanmm SN 048 test. No cal required. [test. No cal required.
Power Meter HP E4418A US38261498 02/2022 02/2023
Power Sensor HP ECP-E26A US37181460 02/2022 02/2023
o Characterized prior to |Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 150798832 02/2022 02/2023
Page: 13/13
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