S

Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: LTE Band 5, 1RB, High channel(Body Rear Side)

Product Description: Smart phone
Model: Smooth Note 6.8
Test Date: March 09, 2022

Medium(liquid type) HSL 835
Frequency (MHz) 844.0000
Relative permittivity (real part) 41.68
Conductivity (S/m) 0.90
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.55
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.110000
SAR 10g (W/Kg) 0.165258
SAR 1g (W/Kg) 0.221600
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: LTE Band 7, 1RB, Middle channel(Head Left Cheek)
Product Description: Smart phone

Model: Smooth Note 6.8

Test Date: March 21, 2022

Medium(liquid type) HSL 2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 39.62
Conductivity (S/m) 1.93
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.89
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.790000
SAR 10g (W/Kg) 0.164470
SAR 1g (W/Kg) 0.372497
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S Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: LTE Band 7, 1RB, Middle channel(Body Rear Side)

Product Description: Smart phone
Model: Smooth Note 6.8
Test Date: March 21, 2022

Medium(liquid type) HSL 2600
Frequency (MHz) 2535.0000
Relative permittivity (real part) 39.49
Conductivity (S/m) 1.92
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.89
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.430000
SAR 10g (W/Kg) 0.221188
SAR 1g (W/Kg) 0.528500
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: 802.11g (WiFi2.4G), High channel (Head Left Cheek)
Product Description: Smart phone

Model: Smooth Note 6.8

Test Date: March18, 2022

Medium(liquid type) HSL 2450
Frequency (MHz) 2462.0000
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 (%) -0.820000
SAR 10g (W/Kg) 0.076021
SAR Ig (W/Kg) 0.183722
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S Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-NT6822

Report No.: LCS220301133AEB

Test Mode: 802.11g (WiFi2.4G), High channel (Body Rear Side)

Product Description: Smart phone
Model: Smooth Note 6.8
Test Date: March 18, 2022

Medium(liquid type) HSL 2450

Frequency (MHz) 2462.0000
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
Variation (%) 0.240000
SAR 10g (W/Kg) 0.055993
SAR Ig (W/Kg) 0.123987
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: 802.11n HT40 (WiF5.2G), Low channel (Head Right Cheek)
Product Description: Smart phone

Model: Smooth Note 6.8

Test Date: March 25, 2022

Medium(liquid type) HSL 5200
Frequency (MHz) 5190.0000
Relative permittivity (real part) 38.92
Conductivity (S/m) 1.83
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.50
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.980000
SAR 10g (W/Kg) 0.072510
SAR Ig (W/Kg) 0.171858
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Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-NT6822

Report No.: LCS220301133AEB

Test Mode: 802.11n HT40 (WiFi5.2G), Low channel (Body Rear Side)
Product Description: Smart phone
Model: Smooth Note 6.8

Test Date: March 25, 2022

Medium(liquid type) HSL 5200

Frequency (MHz) 5190.0000
Relative permittivity (real part) 38.92
Conductivity (S/m) 1.83

E-Field Probe

SN 31/17 EPGO324

Crest Factor 1.0
Conversion Factor 1.50
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -3.340000
SAR 10g (W/Kg) 0.047525
SAR Ig (W/Kg) 0.112011
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Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC ID: GAO-NT6822

Report No.: LCS220301133AEB

Test Mode:802.11a(WiFi5.8G), Middle channel (Head Right Cheek)

Product Description: Smart phone
Model: Smooth Note 6.8
Test Date: March 29, 2022

Medium(liquid type) HSL 5800

Frequency (MHz) 5785.0000
Relative permittivity (real part) 38.92
Conductivity (S/m) 1.83

E-Field Probe

SN 31/17 EPGO324

Crest Factor 1.0
Conversion Factor 1.50
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.760000
SAR 10g (W/Kg) 0.006017
SAR Ig (W/Kg) 0.016273
SURFACE SAR VOLUME SAR
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

Test Mode: 802.11a(WiFi5.8G), Middle channel (Body Rear Side)
Product Description: Smart phone

Model: Smooth Note 6.8

Test Date: March 29, 2022

Medium(liquid type) HSL 5800
Frequency (MHz) 5785.0000
Relative permittivity (real part) 38.92
Conductivity (S/m) 1.83
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.50
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.570000
SAR 10g (W/Kg) 0.005409
SAR Ig (W/Kg) 0.014374
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

5. CALIBRATION CERTIFICATES
5.1 Probe-EPGO0324 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Rel: ACR281.2.18 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

%/~ |ACCREDITED

Calibration Datc: 10/06/2021

Summary:

This document presents the method and resulis from an aceredited COMOSAR Dosimeiric E-Ficld
Probe calibration perlormed in MYG USA wsing the CALISAR 7 CALIBAIR test beneh. (or use
with a COMOSAR system only. All calibration resulls are traccable (o national metrology
mslitutions.
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

COMOSAR E-FIELD PROBE CALIBRATION REPORT Relt ACRIELZIBEATL. A
Name Function Date Stgnature
Prepared By : Jéréme LUC Product Manager 10/6/2021 ?j%'
Checked by : Jerdme LUC Product Manager 10/6/2021 /%/
Approved By : Kim RUTKOWSKI Quality Manager 10/6/2021 fum PucthawdS

Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.

Issue Date Mod fications
A 10:/6:2021 Initial releasc

Page: 2/10

This document shall not be reproduced, except in full or in part, withow the wriven agproval ef MVG
The information conained herein is 1o be wsed only for the purpose for which it iz submitied and iz not to
be released in whole or part without weitten approval cf MVG.
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

COMOSAR E-FIELD PROBE CALIBRATION REMORT Rel ACR.IZLIIREATLL A
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

COMOSAR E-FIELD PROBE CALIBRATION REMORT Rel ACR.IZLIIREATLL A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMUETRIC I FIELD PROBLE
Manufacturer MVG
Modcl 55012
Scrial Number SN 31417 EPGO324
Product Condition (new { uscd) New
Irequeney Range of Probe 0.15 GHz-6(GHz
Resistance of Three Dipoles at Conncetor Dipolc 1: R1=0.189 M)
Dipolc 2: R2—0.203 MQ
Dipolc 3: R3—0.218 MQ)

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR L ficld Probes arc built in accordance to the IELELE 1328, QLT 65 Bulletin C and
CLEFIEC 62209 standards.

Figure 1 - MVG COMOSAR Dosimetric E field Dipole

Probc Length 330 mm
Length of Individual Dipoles 2 mm
Maximum cxternal diamceter 8 mm
Probe Tip External Diamcter 2.5 mm
Distance between dipoles / probe extremity [ 1 mm

3 MEASUREMENT METHOD

The [EELE 1328, QUET 65 Bulletin C, CENELEC EN30361 and CEFIEC 62209 standards provide
rccommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to asscss their affect. All calibrations / measurements performed meet
the tore mentioned standards.

3.1 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,

Page: 4/710
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S Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: GAO-NT6822 Report No.: LCS220301133AEB

COMOSAR E-FIELD PROBE CALIBRATION REMORT Rel ACR.IZLIIREATLL A

3.2 SENSITIVITY

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

33 LOWLER DUETLECTION LIMIT

The lower detection limit was asscsscd using the same measurcment sct up as uscd for the lincarity
measurement. The required lower deteetion limit is 10 mWikg.

34 [SOTROPY

The axial isotropy was cvaluated by exposing 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 inserting the probe in a thin plastic box filled
with tissue-cquivalent liquid, with the plastic box illuminated with the ficlds from a half wave dipole.
The dipole is rotated about its axis (0°=180%) in 15° increments. At cach step the probe is rotated
about its axis (0°-360").

3.5 BOUNDARY LFFECT

The boundary effeet is defined as the deviation between the SAR measured data and the expected
exponential deeay in the liquid when the probe is oriented normal to the interface. To cvaluate this
ctfeet, the liquid filled flat phantom is exposed to ficlds from cither a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is mcasurcd and
comparad to the analvtical valuc at the surfacc.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEELE 1528, OUET 65 Bulletin C, CENELEC EN30361 and CEFFILEC
62209 standards were followed to generate the measurement uneertainty associated with an E-field
probe calibration using the waveguide tcchnique. All uncertaintics listed below represent an
expanded uncertainty cxpressed at approximately the 95% confidence level using a coverage factor
of k=2, traccable to the Internationallv Aceepted Guides to Mceasurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
. . Uncertainty Probahility .. ; Standard
ERRORSOLRCES value (%) Distribution Tnyisor o Uneertainty (%)
Incident or [orward power 3.00% Rectangular \E | 1 1.732%
Rellected power 3.00% Reclangular -\,E | ] 1.732%,
Liguid conductivity 5.00%, Reclangular -\/3_ | ] IRETH
Liguid permittivity 4.00% Reclangular -JB_ | ] 2.309%
Field homogeneily 3.00%, Rectan gular J?: ‘ ] 1.732%,
Ficld probe positioning 5.00% Reclangular \E | ] IRITY
Page: 570
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COMOSAR E-FIELD 'ROBE CALIBRATION REFMORT

Rult ACR.IBLZIBBATL.A

Ficld probe lincarity 3.00% Rectangular \E 1 1.732%,

Combined standard uncertainty 5.831%
Expanded uncertainty 12 0%

95 % conlidence level k=2 e

§ CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %

5.1 SBENSITIVITY IN AIR

500 2T
E 400 :
§ = Dipale 1
D 300 Dipols 2
o = Ipole
S 200 L :

100 /

1 I
002 0.04 006 008 (IR[1] 013

Normx dipolc
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Normz dipolc
3 (uVAVIm)Y
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DCP dipolc 1
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DCP dipolc 3
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03

o0

03

E =\I,El3 s o Fep

Calibration curves

Calibration curves ci—f(V) (i—1,2,3) allow to obtain H-ficld value using the formula:

Valtage [V]

Page: 670
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COMOSAR E-FIELD 'ROBE CALIBRATION REFMORT

Rult ACR.IBLZIBBATL.A
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5.3 BENSITIVITY IN LIQUID
Liguid Fregueney Permdilivily Epsilon (8 ) ConvE
(MHx +/-
100MH-)
HLA50 450) 4217 (156 1.56
BLA5( 450} 57 65 0.95 1.60
HL750 750 40.03 0.93 145
BL750 750 5683 1.00) 1.50
HLS 50 H35 4219 (.90 1.55
BLA50 H35 54 67 1.01 1.59
HLOO0 Q00 42 08 1.0 1.54
BLYO0 S 55725 108 1.60
HL1800 1800 4] 648 1.46 1.65
BLI1RO0 1800 53 86 1 46 1 68
HL 1900 1900 38.45 1.45 .86
BL1900 1900 5332 1.56 1.93
HIL2000 2000 3826 138 1.83
BL2000 2000 5270 %51 1 89
HL2300 2300 3944 1.62 195
BL2300 2300 54 52 iy 201
HIL2450 2450 3750 180 191
BL2450 2450 5322 .59 .95
HL2600 2600 39 80 1.99 1 .89
BL2600 2600 5252 223 194
HL5200 5200 3564 4.67 1.50
BL5200 5200 A8 .64 5.51 1.56
HIL5400) 5400 3644 487 1 44
BL5400 5400 4652 e 1 47
HL5600 5600 36.66 ST 1 48
BL5600 5600 46.79 B 1.53
HL3800 3800 3531 531 1.50
BLSR0O0 5800 47 .04 610 1.55
LOWLR DUTLCTION LIMIT: 9mW kg
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54 IBOTROPY

HLY00 MHz
- Axial isotropy: 0.05 dB
- Hemispherical isotropy: 0.07 dB
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HL1800 MHz
- Axial isotropy: 0.06 dB
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6 LISTOF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / [dentification No Current Next Calibration
Description Model | Calibration Date Date
alidated. No cal alidated. Ngo  cal
Flat Phantom MVG SN-20/08-SAMT7 1 required. required.
COMOSAR Test Bench|  Version 3 NA slidated; hincal elidateds:  he ea)
required. required.
Network Analyzer | Thode g‘vi‘;hwa'z SN100132 02/2019 0212022
Reference Probe MVG EP 84 SN 37/08 10/2018 1042021
Multimeter Keithley 2000 1188656 0142020 0142023
Signal Generator Agilent E4438C MY49070581 0142020 0142023

Characterized prior to|Characterized prior to

Amplifisr AIRaroGmm Bkl 6 test. Nocal reqguired. |test. No cal required.
Power Meter HP E4418A UsS38261498 0142020 012023
Power Sensor HF ECP-E26A US37181460 0142020 0142023

, . Characterized prior to|Characterized prior to
Rlizctional Couplar Nafele 21820 Q1358 test. Nocal reguired. |test. No cal reguired.
Waveguide Mega Industries | 069Y7-158-13-712 [/alidated. No cal allgatess Mol

required. required.
: . : alidated. No cal alidated. No cal
Waveguide Transition Mega Industries 0689Y7-155-13-701 required. required.

; ® ; alidated. No cal alidated. No cal
Waveguide Termination| Mega Industries 089Y7-158-13-701 Fequired. required.
Tempe’ig::‘ig rH“m'd“V Control Compary 150798832 1142020 112023
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SATIMO

1 INTRODUCTION

This document containg a summary of the requirements sct forth by the [EEE 1328, QLT 65 Bullctin
Cand CEFIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurcments that were performed to wverify that the product complics with the fore

mentioncd standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Wanufacturcr Satimo
Nodel SID833
Serial Number SN 07:14 DIP 0835-303
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [EELE 1528, OET 65 Bulletin
C and CLEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [ELELE 1528, OUT 65 Bulletin C and CLELFJIEC 62209 standards provide requirements for
reference dipoles usced for swstem wvalidation mcasurements.  The following measurcments were
performed to verify that the product complics with the fore mentioned standards.

4.1 RUETURN LOSS REQUIREMENTS

The dipole used for SAR svstem validation measurements and checks must have a return 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 MECHANICAL REQUIREMENTS

The IEELE Std. 1328 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 cmploys 2 2 mm phantom shell thickness thercfore 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 approximately the 95%
contidence level using a coverage factor of k=2, traccable to the Internationally Acecpted Guides to
Measurcment Uneertainty.

5.1 RUETURN LOSS

The following uncertaintics apply to the rcturn loss measurement:

Frequency band Expanded Uneertainty on Return Loss

400-6000Hz 0.1 dB

5.2 DIMENSION MEASURLEMENT

The following uncertaintics apply to the dimension measurcments:

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

53 VALIDATION MEASUREMUENT

The guidelines outlined in the IEELE 1528, QLT 635 Bulletin C, CENELEC EN30361 and CEFILEC
02209 standards were followed to generate the measurement uncertainty  for  wvalidation

measurements.
Sean Velume Expanded Uncertainty
lg 20.3 %
10 g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

0.1 RLETURN LOSS AND IMPLEDANCL

$11,dB

_-“]_ |

Frequency, MHz

760 780 800 820 B840 860 880 900

920 935

Frequency (MHz)

Return Loss (dB) Requirement (dB)

Impedance

835

2449

-20

549 Q1+ 2380

0.2 MUECHANICAL DIMENSIONS

Frequency MHz L mm h mm d mm
required measurad reguirad measurad reguired measurad
300 420.0 +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 %. PASS 9.8 £1 %, PASS 3611%. PASS
800 148.0 £1 %. EEREE RN 3.6 21 %
1450 39.1 +1 %, 517 £1 %. 3.6 +1 %,
1500 80.5 £1 %. 50.0 £1 %, 3.6 1 %.
1640 79.0 £1 %, 45.7 £1 %. 3.6 +1 %.
1750 75.2 £1 %, 42.9 £1 %. 3.6 +1 %.
1800 FL0 £ %, A1.7 £1 %. 3.6 +1 %.
1500 68.0 +1 %. 35.5 +1 %, 3.6 +1 %.
1950 66.3 +1 %. 38,5 +1 %, 3.6 1 %.
2000 64.5 +1 %. 375 £l %, 3.6 +1 %.
2100 61.0 £1 %, 35.7 £1 %, 3.6 1 %.
2300 53.53 +1 %. 32,6 1 %, 3.6 +1 %.
2450 51.5 +1 %. 30.4 +£1 %, 3.6 +1 %.
2600 43.5 £1 %. 28.8 1 %. 3.6 +1 %.
3000 41.5 £1 %. 25.0 £1 %, 3.6 +1 %.
3500 37041 %4, 26.4 1 %, 3.6 +1 %,
3700 34,741 4. 26.4 1 4. 3.6 +1 %,
Page: 6471
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7

VALIDATION MEASUREMENT

The IELELE Std. 15328, OET 65 Bullctin 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 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
surtace of the dipole at the deseribed distance from the bottom surface of the phantom.

7.1 HUEADLIQUID MEASUREMENT
Fre:‘u:zncy Relative permittivity (g7} Conductivity {o) 5/m
required measured reguired measured
300 453 £5 % DB7 £5 %
450 43,515 % DB7 £5 %
730 41.9 £5 % D.BY £5 %
335 41,5 5 % FASS 0,00 £5 &% FASS
800 41.5£5 % D97 £5 %
1450 A0.5 £5 % L2045 %
1500 40.4 £5 % L2385 4%
1640 A0.2 £5 % 1315 %
1750 A0.1 £5 % L3754
1800 40,0 £5 % LAD 5 %
1s00 A0.0 15 % 1ADE3 5%
1950 40.0 £5 % LADE5 %
2000 A0.0 £5 % 1ADE3 %
2100 ELRE 1495 %
2300 LR L6753 %
2450 W25 LB0+5 %
2600 ELRES 1965 %
3non 33545 % 2AD£3 %
3500 EXRE R 2915 %
7.2 SAR MUEASUREMUENT RUESULT WITH HEAD LIQUID

The IEELE 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 walidation.  All SAR wvalucs arc normalized to 1 W forward power. In
bracket, the measured SAR is given with the uscd input power.

Sollware

OPENSAR V4

Phantom

3N 20/08 SAMT]

Probe

8N 1811 EPGI22

Liquid

Head Liguid Values: eps’: 42.3 sigmia : 0L92

Distance belween dipole eenter and liguid

150

Arca scan resolulion

dx=8rmn/dy=8nm
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Zoon Scan Resolulion da=8rum/dy=8m/de=51m
Frequency #35 MHz
hpul power 20 dBm
Liguid Temperalure 210
Lab Termperature 220
Lab Humidiiy 45 %,

F’e;":‘z"w 1 g SAR (W/kg/W) 10 g SAR [W/kg/W)
required measured reguired measured
300 .85 1.34
A50 4,58 1.08
750 8.49 555
B35 8.58 9.60 [D.06} B.22 B.20 [0.62}
500 0.5 B.39
1450 29 16
1500 3n.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 201
1500 39.7 20.5
1950 40,5 0.9
2000 41.1 21.1
2100 A43.6 21.9
2300 43.7 23.3
2450 52.4 24
2600 55.3 4.6
3ono SER: 5.7
3500 67.1 25

Suslace Rk bty
150

P E—
N
13-
N
2 i Lok =10
2
£ \"\
ERT: .
m E N
| o 06 o]
| ™
: 04 ~
e | guenl | il 02 | s |
— 02 4 B 1 476 18 A0 X M ¥ M A0
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7.3 BODY LIQUID MEASURLEMENT
Fre;u:zncy Relative parmittivity (g, Conductivity (o) 5/m
required measured reguired measured
150 B1.9 45 % D80 £5 %
300 5H.2 #5 % 092 +5 %
450 56.7 +5 % 0,94 £5 %
750 55.5 5 % 0.96 £5 %
835 55.2 15 % PAZS D97 £5 % PASS
900 55.0045 % 1.05 +5 %
013 55.0 15 % 1.06 +3 %
1450 54.045 % 13045 %
1610 5385 % 1.40£5 %
1800 53.3 45 % 152 45 %
1900 53.3 45 % 152 45 %
2000 53.3 +5 % 152 +5 %
2100 53.245 % 162 £5 %
24350 5275 % 1.95 +5 %
2600 52.5 5 % L1645 %
3000 52045 % L7345 %
3500 51.3 45 % 33145 %
5200 49.0 £10 % 5.30 £10 %
3300 439 10 % 5.42 £10 %
5400 48.7 +10 % 5.53 +10 %
5500 48.6 10 % 5.65 +10 %
3600 48.5 £10 % 5.77 £10 %
A%00 48.2 £10 % B.00 £10 %

74  SAR MUEASUREMENT RESULT WITH BODY LIQUID

Sollware

OPENSAR V4

Phantom

SN 20409 SAMT]

Probe

SN 18411 EPGI22

Liquid

Body Liquid Values: eps™: 541 sigma: 0.97

Distance between dipole center and liquid

1500

Arca sean resolulion

dx=8rmn/dv=8nm

Zoon Scan Resolulion

dx=8rndy=8m/d=mm

Frequency 835 MHr
Inpul power 20 dBm
Liguid Temperalure il
Lab Temperalure icle
Lab Humidity 45 %
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F
re;U:zncv 1 £ SAR (W/kg/ W) 10 g SAR [W/kg/W)
measured measurad
835 9,90 (0.99} 639 (0.64)

1.4~
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8 LISTOF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-AM74 [oNdated Nocal  Validated, — No - cal
required. required,
; alidated. No cal alidated. No  cal
COMOSAR Test Bench Yersion 3 NA required. required.
Network Analyzer | Rhode & Schwarz SN100132 02/2021 0212024
Calipers Carrera CALIPER-01 12/2018 1242021
Reference Prohe Satimo EPG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 11888656 1212018 1242021
Signal Generator Agilent E4438C MY49070581 1242018 1242021
Amplifier o — SN 046 Characterized pri_or to|Characterized pri_or to
test. Nocal reguired. |test. No cal reguired.
Power Meter HPF E4418A Us38261498 1242018 1242021
Power Sensor HF ECF-E26A UsSa7181460 1242018 1242021
o Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 01386 test. Nocal reguired. |test. No cal reguired.
Temperature and
Humidlty Sensor Control Company 11-661-9 82021 812024
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the [EEL 1528, QUT 65 Bulletin
C and CEFIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurcments that were performed to wverify that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1800 MHz REFERENCLE DIPOLLE
Manutfacturcr Satimo
Model SID1800
Serial Number SN 07414 DIP 1GR00-301
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [EELE 15328, OET 65 Bulletin
C and CLEFIEC 62200 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipofe
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4 MEASUREMENT METHOD

The IELEE 1528, OUT 65 Bullctin C and CLFIEC 62200 standards provide requircments for
reterence dipoles used for svstem validation measurements.  The following measurements were
performed to verify that the product complics with the fore mentioncd standards.

4.1 RETURN LOSS REQUIREMENTS

The dipolc used for SAR system validation measurements and cheeks must have a return 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 MECHANICAL REQUIREMLENTS

The IELEE Std. 1328 and CLEFIEC 62209 standards speeify the mechanical components and
dimensions of the wvalidation dipoles, with the dimensions frequeney 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 beneh comply with the requirements set forth fora 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

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

5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-60000 Hz 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 1528, OUT 65 Bulletin C, CENELEC EN30361 and CEFIEC
62209 standards were  followed to generate the measurement uncertainty  for  validation

measurements.
Secan Volume Expanded Uncertainty
lg 203 %
10g 2001 %
Fage: 517

This document shall not be reproduced. except in full or in part, withouwt the writen agpproval ef 54 TIMO.
The iz formation contained herein is to be used only for the purpoge for which it is submitted and iz not to
be released in whole or part without written approval of SATIVO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 111 of 166



	5.CALIBRATION CERTIFICATES
	5.1 Probe-EPGO324 Calibration Certificate
	5.2SID835Dipole Calibration Ceriticate
	5.3SID1800 Dipole Calibration Certificate


