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Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-SM5022 Report No.:LCS220228141AEB

#17

Test Mode:802.11b(WiFi2.4G), Low channel (Head Right Cheek)

Product Description: Smart phone
Model: Smooth 5.0 2022
Test Date: March 29, 2022

Medium(liquid type) HSL 2450
Frequency (MHz) 2412.0000
Relative permittivity (real part) 39.67
Conductivity (S/m) 1.81
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.91
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.320000
SAR 10g (W/Kg) 0.043986
SAR Ig (W/Kg) 0.104532
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Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-SM5022 Report No.:LCS220228141AEB

Test Mode: Hotspot 802.11b(WiFi2.4G), Low channel (Body Rear Side)

Product Description: Smart phone
Model: Smooth 5.0 2022
Test Date: March 29, 2022

Medium(liquid type) HSL 2450
Frequency (MHz) 2412.0000
Relative permittivity (real part) 38.92
Conductivity (S/m) 1.83
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.91
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
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5. ALIBRATION CERTIFICATES
5.1 Probe-EPGO0324 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Rel: ACR.281.2.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 31/17 EPGO324

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

//7;;??\“ ACCREDITED

s \
UMM

Calibration Date: 10/06/2021

Summatry:

This documcnt presenis the mcthod and results rom an aceredited COMOSAR Dosimetric E-Field
Probe calibration perlormied in MYG USA wsing the CALISAR 7 CALIBAIR (est beneh, [or use
with a COMOSAR system onlv.  All calibration resulls are traccable o national melrology
instilutions.
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COMOSAR E-FIELD PROBE CALIBRATION RET'ORT

Rul: ACR. 2.2 I8.8ATU. A

Name Function Date Stenature

Prepared By : Jérdéme LUC Product Manager 10/6/2021 j}%’
Checked Ey : Jéréme LUC Product Manager 10/6/2021 /’f?/
Approved £y : Kim RUTKOWSKI Cuality Manager 10/6/2021 fum FurthadAd

Customer Name

Shenzhen LCS

Distribution : Compliance Testing
Laboratory Ltd.
Issue Date Mod fications
A 10/6/2021 Initial release
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1 DEVICE UNDER TEST

Device Under Test

Device Tyvpe COMOSAR DOSIMETRIC I FIELD PROBL
Manufacturer MVG
Model 55122
Scrial Number SN 31417 BPGO324
Product Condition (new ¢ used) New
lrequency Range of Probe 0.15 GHz-6(GHz
Resistance of Three Dipoles at Conncctor Dipolc 1: R1-0.189 MQ)
Dipole 2: R2—0.203 MO
Dipole 3: R3-0.218 MO

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GLENLERAL INFORMATION

MV(G s COMOSAR L ficld Probes are built in accordance to the IEEE 1528, OLET 65 Bullctin C and
CLEFIEC 62209 standards.

ALY
=

Figure 1 - MVG COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, OUT 65 Bulletin C, CENELEC EN50361 and CEFIEC 62209 standards provide
rccommended practices for the probe calibrations, including the performance characteristics of
intcrest and methods by which to assess their affeet. All calibrations / measurements performed mect
the fore mentioned standards.

31 LINEARITY

The cvaluation of the lincarity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01Wikg to 100W kg,

Fage: 4/10
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32 BENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

33 LOWLER DETLECTION LIMIT

The lower detection limit was assessed using the same measurement sct up as uscd for the lincarity
mcasurement. The required lower detection limit is 10 mW kg,

34 [SOTROPY

The axial isotropy was cvaluated by cxposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and cheeks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps.  The hemispherical isotropy is determined by inscrting the probe in a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the ficlds from a half wave dipole.
The dipole is rotated about its axis (0°=180%y in 13" increments. At each step the probe is rotated
about its axis (0°-360°).

35 BOUNDARY LFFECT

The boundary cffcet is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
cfteet, the liquid filled flat phantom is cxposcd to ficlds from cither a reference dipole or waveguidce.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
comparad to the analytical valuc at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the [EELE 1528, GET 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were followed to generate the measurement unccrtainty associated with an LB-ficld
probe calibration using the waveguide technique. All uncertaintics listed below represent an
expanded uncertainty cxpressed at approximately the 93% confidence level using a coverage factor
of k=2, traccable to the Internationally Aceepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
. , Uncertainty Prohability . . Standard
ERBORSOURCEY value (%) Distribution Thyisne o Uncertainty (%)
Incident or [orward powoer 3.00% Rectagular JB_ | 1 1.732%,
Rellecied power 3.00% Reclangular -J?T | ] 1.732%,
Liguid conduetivily 5.00%, Rectamgular -\E | | JHRTY
Liguid permiltivily 4.00%, Rectamgular -\{'3_ | 1 2.309%,
Ficld homogencily 3.00% Reclangular "E ‘ ] 1.732%,
Ficld probe positioning 5.00%, Rectangular ‘JBT | | JHRTY
Fage: 5/10
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Ficld probe lincarity 3.00% Reelangular J?T | ] 127325,

Combined standard uncertainty 5.831%
Expanded uncertainty 1209

95 % conlidence level k=2 S

S CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 43 %

5.1 BENSITIVITY IN AIR

Normx di

1 (uVAV/m)Y)

pole | Normy dipole

2 (wVAVMYY)

Normz dipole
3 (VAVMYY)

0.80

0.83

0.68

(mV)

DCP dipolc 1

DCP dipolc 2
(mV)

DCP dipolc 3
(mV)

05

90

03

Calibration curves

B31-

Calibration curves ¢i—t(V) (i—1,2,3) allow to obtain H-ficld valuc using the formula:

Dipole 1

Efiield [Vin)

Dipole 2

0.08 0.08 (IR 1]
Voltage [V)
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5.3 SBENSITIVITY IN LIQUID
Liguid Frogueney Permiillivily Epsilon (5 m) ConvE
{MHr +-
100MHx)
HL450 450 4217 (3]s} 1.56
BL450 450 57.65 .95 1.60
HL750 750 A0.03 (.93 145
BL750 750 5683 1.00) 1.50
HLX 50 835 4214 (0.90) 1.55
BLR50 835 54.67 1.01] 1.58
HLYOD Q00 42 08 1.01 1.54
BLYOO G0 5505 1.0% 1 60
HL 1800 1800 41 .68 1 46 165
BLI8OO 1800 53 RE 1 46 168
HL 1900 1900 3845 1.45 1 86
BL 1900 1900 53.32 1.56 1.93
HL2000 2000 3826 138 183
BL2000 2000 5270 151 1 89
HL2300) 2300 3944 1.62 1.95
BL2300 2300 5452 7 2.0
HL2450 2450 37.50 1.80) 1.9]
BL2450 2450 53,2 1.8% 1.95
HLZ600 2600 3980 1.99 189
BL2600 2600 5257 223 1.94
HL52 00 5200 3564 467 1.50
BL5200 5200 48 .64 551 1.56
HL54 00 5400 3644 4 87 144
BL5400 5400 46.52 577 147
HL5600 5600 36.66 S 148
BL5600 5600 46.79 507 1.53
HL58 00 SR00 3531 531 1.50
BLASO0O SH00 47 (4 6.10 1.55
LOWLR DUTLCTION LIMIT: 9mW/ kg
Fage: 7110
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54 [BOTROPY

HI Y00 MHz
- Axial isotropy: 0.05 dB
- Hemispherical isotropy: 0.07 dB
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mvGg | COMOSAR E-FIELD PROBE CALIBRATION REFORT Rul ACR.IELLIESATUA

HL5600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.10dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
alidated. No cal alidated. No  call
Flat Phantom MVG SN-20/08-SAM7 1 required, required,
COMOSAR Test Bench Version 3 NA alidated. No cal alidated. No  cal|
required. required.
Network Analyzer Rh"deg‘vi‘:hwa'z SN100132 02/2019 02/2022
Reference Probe MVG EF 94 SN 37/08 1042018 1042021
Multimeter Keithley 2000 1188656 01/2020 01/2023
Signal Generator Agilent E4438C MY49070581 01/2020 01/2023
Amolifier R IR SN 046 Characterized prior to| Characterized prior to
P test. Nocal reguired. |test. No cal required.
Fowser Mater HPF E4418A US38261498 01/2020 01/2023
Fower Sensor HF ECP-E26A US37181460 01/2020 01/2023
; . Characterized prior to| Characterized prior to
BRicEMahial CoBpe e 424521 a13a8 test. No cal required. [test. No cal required.
Waveguide Mega Industries | 089Y7-158-13-712 [Yalidated. No cal allistet, Nocal
required. required,
. . . alidated. No cal alidated. No cal
Waveguide Transition Mega Industries DBYY7-158-13-701 required. required.
; & s ; alidated. No cal alidated. Mo cal
Waveguide Termination] Mega Industries 0B889Y7-158-13-701 Fequired. required.
Temperaé:;ig rH”m'd“y Control Company 150798832 1142020 1142023

Fage: 10/10
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5.1SID835Dipole Calibration Ceriticate

||||||||||||||||||||||||

SAR Reference Dipole Calibration Report

Rel: ACR.287.4.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: 8N 07/14 DIP 0G835-303

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

oy, iy, S )

% 7~\y [ACCREBITED

09/29/2021

Summary:

This docuruent presents (he ticthod and resulis [rom an acerediled SAR relerence dipole calibration
perlormed in SATIMO USA wsing the COMOSAR test bench. Al calibration resulls arc traccable
o national metrology institulions.
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Customer Name
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SATIMO
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SATIMO
1 INTRODUCTION

This document containg a summary of the requirements sct torth by the [FEL 1528, OET 65 Bullctin
C and CEFIEC 62209 sandards for reference dipoles used for SAR measurcement system validations
and the measurements that were performed to verify that the product complics with the fore

mentioncd standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPQLLE
Manutacturer Satimo
Modcl SID835
Scrial Number SN 07/14 DIP 0835303
Produet Condition (new ¢ used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [EELE 1528, QLT 65 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test beneh
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Fage: 411
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SATIMO

4 MEASUREMENT METHOD

The [ELELE 1528, OUT 65 Bulletin C and CEFFIEC 62200 standards provide requirements for
reference dipoles used for system wvalidation measurements.  The following measurcments were
performed to verity that the product complics with the fore mentioned standards.

4.1 BRLETURN LOSS REQUIREMUENTS

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

4.2 MUCHANICAL REQUIREMENTS

The [EEL Std. 15328 and CLEFIEC 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 therctore the
dipoles sold for use with the COMOSAR test beneh comply with the requirements sct forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximatcly the 93%,
confidence level using a coverage factor of k=2, traceable to the Internationally Aceepted Guides to
Measurcment Uncertainty.

5.1  RUETURN LOSS

The tollowing uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

52 DIMENSION MEASUREMENT

The tollowing uncertaintics apply to the dimension measurcments:

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

53 VALIDATION MUEASUREMENT

The guidelines outlined in the IEELE 1328, OUT 65 Bulletin C, CENLELEC EN30361 and CEFIEC
62209 standards were followed to gencrate the measurcment uncertainty  for validation

measurcments.
Sean Yolume Expanded Uncertainty
lg 203 %
10g 20.1 %
Page: 5411
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RUITURN LOSS AND IMPEDANCL

Frequency, MHz
735 760 780 800 820 840 860 BB0 900 920 935

S11, dB

40~ | | |
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -24.49 -20 549 Q4280
0.2 MECHANICAL DIMENSIONS
Freguency MHz L mm h mm d mm
requirad measured reguired measured regquired measured
3oo A20.0 1 %, 250.0 £1 %. B.35 £1 %.
450 290.0 £1 %. 166.7 £1 %. 6.35 £1 %.
750 178.0 £1 %. 100.0 £1 %. B.35 £1 %.
835 161.0 1 %, PASS B5.5 +1 % PASS 36+ %, PASS
500 145.0 £1 %. B3.3 +1 %. 3.6 1 %
1450 BR.1 1 %. 51.7 £1 %. 36 1 %,
1500 B0.5 £1 %. 50.0 +1 %. 3.6 1 %.
1840 79.0 +1 %. A3.7 £1 %. 3.6 +1 %,
1750 75.2 £1 %, 42,9 £1 %. 36 1 %,
1800 72.0 11 %. 41,7 £1 %. 3.6 1 %.
1500 B3.0 +1 %. 38.5 +1 %. 3.6 +1 %,
1950 66.3 +1 %. 38.5 +1 %. 3.6 1 %.
2000 B4.5 +1 %. 37.5 +1 %. 3.6 £1 %,
2100 61.0 £1 %. 35.7 £1 %. 3.6 1 %,
2300 55.5 +1 %. 32.6 +1 %. 3.6 +1 %,
2450 51.5 +1 %. 30.4 +1 %. 3.6 +1 %,
2600 48,5 £1 %. 28.8 £1 %. 3.6 1 %,
3000 A1.5 +1 %. 25.0 +1 %. 3.6 +1 %,
3500 37.0£1 %, 26.4 +1 %. 3.6 1 %,
3700 34.7+1 %. 26.4 +1 %. 3.6 1 %.
Fage: 6/11
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7  YALIDATION MEASUREMENT

The IEELE Std. 1528, OUT 635 Bulletin C and CEFIEC 62209 standards state that the system
validation measurcments must be performed using a reference dipole mecting the tfore 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 dipolc 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 deseribed distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASURLIMENT

Fre:ﬂu:zncy Relative parmittivity (g,") Conductivity [7) 5/m
reguired measured reguired measured
300 45345 % D.B7 £5 %
430 43545 % D.B7 £5 %
750 41.9 45 % D.BY +5 %
335 41545 % PASS 0.50 £5 % PASS
800 41,545 % 097 £5 %
1450 40.5 5 % 12045 %
1500 A0.4 £5 % 12345 %
1840 40,2 +5 % 13145 %
1750 40.1 45 % 137 5%
1300 A0.0 £5 % 1.4AD#5 %
1%00 A0.0 +5 % 140 £5 %
1950 A0.0 45 % 14045 %
2000 A0.0 £5 % 140 #5 %
2100 39.8 5 % 1.49 £5 %
2300 35.5 15 % 167 5%
2450 39.2 45 % 1BO£5 %
2600 35.0 45 % 1.56 5 %
3non 38.5 45 % 240 £5 %
3500 37945 % 209145 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EELE Std. 1528 and CEFIEC 62209 standards state that the system validation measurcments
should produce the SAR wvalucs shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR values arc normalized to 1 W forward power. [n
bracket, the measured SAR is given with the used input power.

Soliware OPENSAR ¥4
Phantom SN 2009 SAMT]
Probe SN 1811 EPGI22
Liguid Head Liguid Walues: ops’ @ 42.3 sigma @ .92
Distance between dipole cenler and liquid 15.0 mm
Arca sean resolulion dx=8rn/dy=8mm
Fage: 717
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Zoon Sean Resolulion dx=§rirn/dy=8m‘de=51mm
Frequency #35 MHx
Inpul power 20 dBm
Liguid Temperalure 20
Lab Tomperalures 2126
Lab Humidily 45 %
F'e;”:z"w 1 g SAR [W/kg/ W) 10 g SAR [W/kg/W)
reguired measured reguired measurad
] .35 1.54
450 4,58 306
750 B.AD 5.55
835 5.56 5.60 (0.96} B.22 B.20{0.82}
800 10.9 5.99
1450 29 16
1500 0.5 16.8
1640 3.2 18.4
1750 6.4 1%.3
1800 B4 20.1
1500 8.7 20.5
1950 40.5 20.9
2000 411 21.1
210 A43.6 21.5
2300 48.7 233
2450 52.4 24
2600 55.3 4.6
3000 63.8 5.7
3500 67.1 25
-.4.\';.
LN
EERN
EULi- | \“\
| ™
os RN R
02 4 6 B 1072 ‘ﬂm:rtj 18 20 2 MHE BN
Fage: 8/1171
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7.3 BODY LIQUID MEASURLEMENT
Fre::j:w Relative parmittivity (&) Conductivity [o) 5/m
reguired measured reguired measured

150 B1.0 45 % D.BD £5 %

300 58.245 % 0.92 45 %

4350 56.7 £5 % D.94 5 %

730 55.5 5 % .96 +5 %

835 55.2 +5 % PASS D.97 £5 % PASS
o000 55.015 % 105 £5 %

015 55.0 45 % 1.06 +5 %

1450 54.0 45 % 13045 %

1610 53815 % 14045 %

18300 53.345 % 152 +5 %

1000 53.3 15 % 15245 %
2000 53.3 5 % 152 45 %
2100 53.2 £5 % 162 +5 %
24350 5275 % 155 +5 %
2600 52.5 45 % 21645 %
3000 52045 % 273454
3500 51.3 45 % 33145%
5200 49.0 £10 % 5.30 +10 %
5300 43.9 10 % 5.42 £10 %
5400 48.7 £10 % 5.53 +10 %
5500 48,6 £10 % 5.65 £10 %
5600 485 £10 % 5.77 +10 %
5800 48.2 £10 % 6.00 +10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollware

OPENSAR V4

Phaniom

SN 20/09 SAM7]

Probe

SN 1811 EPGI22

Liquid

Body Liguid Values: eps’: 541 sigma: 0.97

Distance between dipole conter and Jiquid

150 na

Arca sean resolulion

dx=Nrm/dv=8mm

Zoon Scan Resolulion

dx=Nrm/dv=Hm/d=5mm

Frequency 835 MHx
Inpul power 20 dBm
Liguid Temperalure i R
Lab Tomperalurs 2126
Lab Humidiiy 45 %
Fage: 91171
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Suslace Fisdsnt ety
1504

F
’e;”:z"c"' 1 g SAR [W/kg/W) 10 £ SAR [W/kg/W)
measured measured
835 9.90 {099} 639 (0.64}
Zaoen Il

o4

0.2}
0

WG 1B MR MK B D
2t
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LIST OF EQUIPMENT

Equipment Summary Sheest

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/08-gAM71 [/ahdated Nocal - Malidated. — No - cal)
required. required.
; alidated. Mo cal alidated. No  call|
COMOSAR Test Bench Yersion 3 NA required. required.
Network Analyzer | hode ;Vic"‘warz SN100122 02/2021 02/2024
Calipers Carrera CALIPER-01 122018 1242021
Reference Probe Satimo EPG122 SN 18/11 10/2021 1012022
Multimeter Keithley 2000 1188656 12/2018 122021
Signal Generator Agilent E4438C MY48070581 122018 12/2021
Amplifier o T—— SN 046 Characterized pri_or to |Characterized pri_or to
test. No cal required. |test. No cal required.
FPower Meter HP E4418A US38261498 122018 122021
Power Sensor HPF ECP-E28A Us37181480 1212018 12/2021
s Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01388 test. Nocal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-8 82021 812024
Fage: T/
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5.2SID1800 Dipole Calibration Certificate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.6.14. SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: 8N 07/14 DIP 1GR00-301

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

o &R

% 7~ [ACCREDITED

“f ) )
KA

09/29/2021

Summary:

This document presents the method and resulis [rom an aceredited SAR reforence dipole calibration
perlomiced in SATIMO USA wsing the COMOSAR (est beneh. All calibration resulls are traceable
o national metrology instilutions.
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Frepared by : Jérdéme LUC Product Manager 104122021 'j_%’
Checked by : Jérdme LUC Product Manager 10/12/2021 j%/—’
Approved by Kim RUTKOWSKI Quality Manager WA22021 | e
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.

Issue Date Mod fications
A 10/12/2021 Initial releasc
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the [IEELE 15328, OLT 65 Bulletin
C and CEFIEC 62209 standards for refercnee dipoles used for SAR measurcment system validations
and thc mcasurcments that were performed to wverity that the product complics with the forc

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 1800 MHz REFERENCL DIPOLLE
Manufacturer Satimo
Modcl SIDTR00
Serial Number SN 0714 DIP 1GR00-301
Product Condition (new ¢ used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the IEELE 1528, OLET 65 Bullctin
C and CEFIEC 62200 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - Satimo COMOSAR Validation Dipole

Fage: 4117
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4 MEASUREMENT METHOD

The [ELLE 1528, OFT 65 Bulletin C and CELIEC 62209 standands provide requircments for
reference dipoles used for system validation measurcments.  The following measurements were
performed to verify that the product complics with the fore mentioned standards.

4.1 RLETURN 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.

4.2 MECHANICAL REQUIREMENTS

The IEELE 8Std. 15328 and CLELIBEC 62209 standards speeify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test beneh cmplovs a 2 mm phantom shell thickness theretore the
dipoles sold for use with the COMOS AR test beneh comply with the requirements sct forth fora 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expandcd uncertainty expressed at approximately the 93%)

confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.
5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurcments:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEELE 15328, OET 65 Bulletin C, CENELEC EN30361 and CEFIEC
02209 standards were  followed to generate the measurcment uncertainty  for  validation

IMCASUTCINCHTE.
Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
Fage: 57117
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RUETURN LOSS AND IMPEDANCL

Frequency, MHz
1700 1720 1740 1760 1780 1800 1820 1840 1860 1830 1900

©
==
25_
3&-
|
_!U._ | |
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -20.26 -20 431 0+69j0Q
0.2 MECHANICAL DIMENSIONS
Frequency MHz L mm h mm d mm
regquired measured reguired megsured required meagsured
300 4200 £1 %. 250.0 1 %. 6.35 +1 %.
450 290.0 £1 %. 166.7 £1 %. 6.35 +1 %.
750 176.0 £1 %. 100.0 £1 %, 6.35 +1 %.
835 161.0 £1 %. B9.8 +1 %. 3.6 £1 %,
800 148.0 £1 %. 333 +1 %. 3.6 £1 %,
1450 Bo.1 +1 %. 517 +1 %. 3.6 £1 %,
1500 BD.5 +1 %. 50.0 1 %. 3.6 £1 %,
1840 79.0 +1 %. 45,7 +1 4. 3.6 1 %,
1750 75.2 +1 %. 42.9 11 %. 3.6 1 %,
1800 FLO L %, PASS 417 +1 %, PASS 3.6 1 %. PASS
1500 6B.0 1 %. 38,5 +1 %. 3.6 £1 %.
1850 66.3 +1 %. 385 +1 %. 3.6 1 %,
2000 64.5 +1 %. 37.5 1%, 3.6 £1 %,
2100 61.0 +1 %. 35.7 +1 %. 3.6 £1 %,
2300 55.5 1 %. 32.6 1 %. 3.6 £1 %,
2450 51.5 +1 %. 304 +1 %. 3.6 11 %,
2600 A8.5 1 4. 28.8 +1 %. 3.6 11 .
Inon 41.5 £1 %. 25.0 1 %. 3.6 1 %,
3500 37.0£1 %, 26.4 1 %. 3.6 11 %,
3700 3,751 %, 26.4 +1 %. 3.6 £1 %.
Fage: 6/17
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7  VALIDATION MEASUREMENT

The [EELE Std. 1528, OUT 65 Bulletin C and CEFIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole mecting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled tlat 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 deseribed distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MUEASUREMENT

Fre:qu:zncy Relative parmittivity (g Conductivity (o) 5/m
reguired measured reguired measured
300 45,3 5 % D.B7 £5 %
450 43545 % D.B7 £5 %
750 415 +5 % 0.8 £5 %
335 4155 % 0.50 £5 %
500 41545 % 0.57 £5 %
1450 40,5 5 % 12045 %
1500 40.4 5 % 12345 %
1840 40,2 +5 % 13145 %
1750 401 5 % 13745 %
1800 A0.0 £5 % FASS 14045 % PASS
15300 A0.0 +5 % 140 £5 %
1350 A0.0 5 % 14045 %
2000 40,0 +5 % 14045 %
2100 0.8 45 % 1495 %
2300 30.5 £5 % 1LB7 5%
2450 39.2 45 % 1.BO£5 %
2800 5.0 45 % 1.56 5 %
3000 IB.545 % 24045 %
3500 37945 % 28145 %

7.2 BAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EELE Std. 1328 and CLEFIEC 62209 standards state that the system validation measurcments
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR wvalues are normalized to 1 W forward power. In
bracket, the measurcd SAR is given with the used input power.

Soliwarce OPENSAR V4
Phantom 8N 20409 SAMT]
Probe SN 18/11 EPGI22
Liguid Head Liguid Walues: ops’ @ 41 3 sigma 2 1.38
Distance between dipole conter and liguid 100
Arca sean resolulion ca=8nmwn/dy=8nm
Fage: 7117
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Zoon Scan Resolulion dx=Brm/dy=Hm/de=51mm
Frequency 1500 MHx
npul power 20 dBm
Liguid Temperalure ]
Lab Temperalure 290
Lab Humidily 45 %
Fremazncv 1 g SAR [W/kg/W) 10 g SAR [W/kg/W)
reguired measured reguired measured
o0 2.85 1.54
450 4.58 3.086
750 8.49 5.55
835 9.56 6.22
500 10.9 B.99
1450 29 16
1soo 30.5 16.8
1640 34.2 18.4
1750 36.4 15.3
1800 38.4 38.13 (3.81} 20.1 20.20 (202}
1300 39.7 20.5
1950 40.5 20.8
2000 411 21.1
2100 43,6 21.5
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.3 5.7
3500 B7.1 25

B.3-g
5 00-—
2 N
= 400- \
0 M
o 300 .
200 \"'z..,
1.00- \'"‘“-—
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7.3 BODY LIQUID MEASURLEMENT
Fre:qu:zncy Relative parmittivity (g, Cenductivity () 5/m
reguired measured reguired measured
150 61.5 15 % .80 #5 %
300 58.2 £5 % 092 45 %
450 56.7 £5 % 0D.94 +5 5%
750 55.5 5 % .06 £5 %
833 55.2 5 % 0.07 £5 %
900 55.0 45 % 1.05 45 %
013 55.0 5 % 1.086 5 %
14350 54.00 £5 % 13045 %
1610 53815 % 14045 %
1500 53315 % PASS 152 #5 % PASS
1900 53.3 45 % 152 #5 %
2000 53.3£5 % 152 #5351
2100 53.2 45 % 162 5 %
2450 52.7 15 % 1.95 +5 %
2600 52.5 5 % 216 5%
3000 52.0 5 % 2734515
3500 51.3 +5 % 33145 %
5200 49.0 10 % 5.30 £10 %
5300 48.9 £10 % 5.42 £10 %
5400 48.7 £10 % 5.53 £10 %
5500 48.6 £10 % 5.65 £10 %
5600 48,5 +10 % 5.77 +10 %
3800 48.2 £10 % .00 £10 %

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollware OPENSAR ¥4
Phaniom SN 20609 SAMTI
Probe SN 1811 EPGI22
Liguid Body Liguid Values: eps’: 5333 sigma: 1.51]
Distance between dipole cenler and liguid 10,0
Arca scan resolution dx=8rm’dy=8mm
Zoon Sean Resolulion da=8rmdy=8m’d=>mm
Freguency 1500 MHz
npui power 20 dBm
Liguid Temperalure 2
Lab Temiporalure 2120
Lab Humidity 45 %
Fage: 9117
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SATIMO
F'e;”:z"w 1 £ SAR [W/kg/W) 10 £ SAR [W/kg/W)
measurad measurad
1800 39.03 (3.90} .65 (2.07}
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Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-SM5022

Report No.:LCS220228141AEB

SATIMO

SAR REFERENCE DITOLE CALIBRATION RETORT

Rult ACREZ.6. 14 8ATL. A

8 LISTOF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Daie
SAM Fhantom Satimo SN-20/0-gaM71 [Jalidated. Nocal — alidated.  No - cal
reguired. reguired,
; alidated. Mo cal alidated. Mo cal|
COMOSAR Test Banch Yersion 3 NA required. required.
Network Analyzer | Fhode & Sehwarz SN100132 02/2021 02/2024
Calipers Carrera CALIFER-01 122018 1212021
Reference Prohe Satimo EFG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 1188656 12/2018 1212021
Signal Generator Agilent E4438C MY49070581 12/2018 1242021
Amplifier b T— SN 046 Characterized pri_or to|Characterized prif:rr to
test. No cal required. |test. No cal required,
Power Meter HP E4418A UsS38261498 12/2018 1242021
Power Sensor HP ECP-E26A Us37181460 12/2018 1242021
s Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. Nocal required. |test. No cal required.
Temperaturg and
Humidity Sensor Control Company 11-861-8 82021 812024
Fage: 1171
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5.3SID1900 Dipole Calibration Certificate

SAR Reference Dipole Calibration Report

Rel: ACR.273.2.18.SATU.A

SHENZHEN L.CS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 38/18 DIP 1G9%00-466

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

ACCREDITED

Calibration Date: 09/22/2021

Summary:

This document presents the method and results from an aceredited SAR relerence dipole calibration
porformied in MVG USA wsing the COMOSAR test beneh, All calibration resulls are traccable 1o
national mcirology instilulions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Rul: ACR.Z73 2 I8.8ATU. A

Name Function Date Stenature

Prepared By : Yerdme LUC Product Manager 09/28/2021 ’;13,
Checked Ey : Jérdme LUC Product Manager 09/28/2021 ?%/
Approved Ey Kim RUTKOWSKI Quality Manager 09/28/2021 o Arhauds

Customer Name

Shenzhen LCS

Distribution : Compliance Testing
Laboratory Ltd.
1ssue Date Mod fications
A 0Y/28/2021 Initial relcasc
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