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6 CALIBRATION MEASUREMENT RESULTS

6.1  RUETURN LOSS AND IMPEDANCL IN HEAD LIQUID
Frequency. MHz
00 2620 2700
e
-40- s
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -29.14 -20 492 Q+34j0
6.2  RLETURN LOSS AND IMPLEDANCL IN BODY LIQUID
Frequency. MHz
2520 254D ) 2620 2640 2700
m @ | [ [ ! r [ [ 1
8
70- .
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -29.47 -20 47.5Q+22 0
6.3 MUECHANICAL DIMENSIONS
Fregquency MHz L mm h mm d mm
reguired measured reguired measured reguired measured
300 A20.0 41 %, 250.0 £1 %. B.35 £1 %.
Page: 617

This document shall not be reproduced, except in full or in part, without the written approval e f MVG
The information coniained herein is 1o be used only for the purpose for which it is submitied and iz not to
be released in whole or part without weitten approval ef dVG

Shenzhen LCS Compliance Testing Laboratory Ltd.

518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity

VRS

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,


mailto:webmaster@lcs-cert.com

Page 163 of 186 FCC ID: 2ADLJ-TAB10 Report No.: LCSA122222058EB
SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACR.I7T3A IR SATLLA
450 290.0 £1 %. 166.7 £1 %. .35 +1 %,
750 176.0 £1 %. 100.0 £1 %. .35 +1 %,
B35 161.0 £1 %. B9.8 £1 %. 36 £1 %,
) 148.0 £1 %. B33 +1 %. 3.6 +1 %.
1450 Bo.1 +1 %. 51.7 1 %. 3.6 +1 %,
1500 B0.5 +1 %. 50.0 +1 %. 3.6 +1 %,
1640 79.0 £1 %. 45.7 £1 %. 3.6 +1 %.
1750 75.2 1 %. 42,9 +1 %. 36 +1 %,
1800 720 #1 %, 417 #1%. 36 +1 %,
1900 BA.D +1 %, 30.5 +1 %, 3.6 +1 %,
1950 66.3 1 %. 385 +1 %, 36 +1 %,
2000 B4.5 +1 %, 37.5 +1 %, 36 +1 %,
2100 B1.0 +1 %, 35.7 +1 %, 3.6 +1 %,
2300 55.5 +1 4, 32.6 +1 %, 3.6 +1 %,
2450 51.5 +1 %. 304 +1 %, 36 +1 %,
2600 48,5 +1 %, PASS 8.8 £1 %. PASS 3.6 +1 %. PASS
3000 1.5 +1 %, 5.0 +1 %. 36 +1 %,
3500 37.0£1 % 26.4 1 %, 36 £1 %,
3700 34741 % 26.4 1 %. 36 £1 %,

7  VALIDATION MEASUREMENT

The [PELE Std. 1528, FCC KDBs and CEFIEC 62209 standards state that the system validation
measurcments must be performed using a referenee 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 surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1  HEADLIQUID MEASUREMUENT

Fre:qu;ncy Relative parmittivity (&) Conductivity (@) $/m
reguired measured regquired measured
300 433 £3 % D87 £5 %
450 43543 % D87 £5 %
750 41,53 % 0.89 £5 %
835 4153 % 0.90 £5 %
500 4153 % 0.97 £5 %
1450 40,5 +5 % 12045 %
1500 A0.4 45 % 12345%
1640 A0.2 45 % 13145%
1750 40,145 % 13745%
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1800 A0.0 45 % 14D +5 %
1800 0.0 45 % 14D 5 %
1950 A0.0 45 % 14D +5 %
0 400 45 % 140 5 %
2100 39.8 5 % 149 £5 %
2300 38.5 +5 % 167 5 %
2450 39,2 #5 % 18D +5 %
2600 30.0 5 % PASS 1.96 +5 % PASS
£ 3B.5 45 % 24D 5 %
3500 37.9 45 % 29145 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IECLE Std. 1528 and CEFIEC 62209 standards state that the svstem validation measurements
should produce the SAR wvalucs shown bclow (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR valucs arc normalized to 1 W forward power. In
bracket, the measurcd SAR is given with the uscd input power.

Sollware (OPENSAR ¥4
Phaniom SN 20/08 SAMT]
Probe SN 18/11 EPG122
Ligquid Head Liguid Valucs: eps’: 39 8 sigia @ 1.99
Distance between dipole conier and liguid 10.0 nm
Area scan resolulion dx=8nm/dy=Rmm
Zoon Scan Resolulion dx=5nmdy=>5nmde=5nim
Froguency 2600 MHx
Inpul power 20 dBm
Liguid Temperalure 210
Lab Temperature e
Lab Humidiiy 45 %
F"":,I“:Z"C"’ 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
reguired measured regquired measured
300 2.85 1.54
450 4,58 3.06
750 349 5.55
2335 8.56 6.22
500 10.9 6.599
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 18.3
1800 38.4 201
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1900 39.7 m.s
1950 405 0.0
2000 4141 211
2100 3.6 21.9
2300 3.7 73.3
2450 52.4 24
2600 55.3 56.91 [5.69} 4.6 24.69 (247}
3000 63.8 5.7
3500 7.1 25
3700 7.4 .32

073§
a0
I
T g . AN
200 P,
e | e | 030} Tt | .
0 10 12 14 16 18 20 22 2 30
2 [roen)
7.3 BODY LIQUID MEASUREMENT
Fre&u;zncy Relativa parmittivity (g,) Conductivity (o) 5/m
reguired measured regquired measured
150 B1.9 £5 % D.80 45 %
Elsli] 58.2 £5 % D.92 £5 %
450 56.7 £5 % 0.94 £5 %
750 55.5 5 % 0.96 5 %
835 55.2 5 % 0.97 £5 %
800 55.0 £5 % 1.05 £5 %
915 55.0 £5 % 1.06 £5 %
1450 54,0 £5 % 13045 %
1610 53.8 £5 % 14015 %
1300 53.3 15 % 15215%
1900 53.3 45 % 15245 %
2000 53.3 45 % 15245 %
2100 53.2 15 % 16245 %
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2300 52.9 45 % 1B8145%
2450 52.7 £5 % 19545 %
2600 52.5 5 % PASS 21645 % PASS
EDl 52.0 45 % 27345 %
3300 51.3 45 % 33145%
3700 51.045 % 35545 %
5200 49.0 £10 % 5.30+£10 %
5300 48.5 £10 % 542 £10 %
5400 48.7 £10 % 5.53 £10 %
55300 48.6 £10 % 5.65 £10 %
5600 48.5 £10 % 577 £10 %
5800 48.2 £10 % B.00 10 %

74 SAR MEASUREMUINT RESULT WITH BODY LIQUID

Sollwarce

OPENSAR V4

Phantom

3N 20409 SAMT]

Proba

SN 18411 EPG122

Liquid

Bodv Liguid Values: ¢ps”: 52 5 sigmia: 2.23

Distance between dipole conier and liguid

10.0 nma

Area sean resolulion

dx=8nm/dy=Rmm

Zoon Scan Resolulion

dx=5nm'd y= "5t de= St

Froeguency 2600 MH-
Inpul power 20 dBm
Liguid Temperalurce e
Lab Tomporalure 20
Lab Humidiiy 45 o,
F’el‘\‘d“:z"w 1 g SAR [W/kg/W) 10 g SAR [W/Kg/W)
measured measured
2600 54,14 [5.41} 24,13 (2.41})
\& |
9.93+
a0
2Ltz Conkol :'. 500
- ES
Z- a8 --—i g'{o_ \\\
200
e | k] g i S
Sy 3 10 12 1416 18 20 22 24 26 28 30
Z (]
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8 LISTOF EQUIPMENT

Equipment Summary Sheet

Report No.: LCSA122222058EB

Equipment Manufacturer / Identification No Current Next Calibration
Description Model *| Calibration Date Date
alidated. No cal alidated. No  call
SAM Phantom MVG SN-20/09-SAM7 1 roquirad. required.
COMOSAR Test Bench|  Version 3 NA aliseten: Nl vdlimetens. e )
required. required.
Network Analyzer Rh"deg‘vi‘:hwa’z SN100132 06/2021 06/2024
Calipers Carrera CALIPER-01 01/2020 01/2023
Reference Prohe MVG EFG122 SN 18/11 082021 0812022
Multimeter Keithley 2000 1188656 0142020 0142023
Signal Generator Agilent E4438C MY49070581 01/2020 01/2023
Amplifier KR arsarme SN 045 Characterized pri_or to |Characterized pri_or to
test. No cal required. |test. No cal required.
Power Meter HP E4418A Us38261488 1142020 1142023
Power Sensor HP ECP-E26A Us37181460 0142020 0142023
Directional Coupler | Narda 4216-20 01386 Characterized priov i Charactarized prior o
test. No cal reguired. |test. No cal required.
Temperature and
Humidity Sensor Control Company 150798832 1442020 1442023
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SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA
ROAD, BAO'AN BLVDBAO'AN DISTRICT,
SHENZHEN, GUANGDONG, CHINAMVG COMOSAR
REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: §N 49/16 WGA 43

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

ACCREDITED

) \
LUT] TR

Calibration Date: 09/22/2021

Summary:

This document presenis the method and resulls from an aceredited SAR relerence waveguide
calibration performed in MYG USA using the COMOSAR test beneh. All calibration resulls are
traccable o nalional metrology institulions.
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Name Function Date Stgnature
FPrepared by : Jéréme LUC Product Manager 09/28/2021 j%"
Checked £y : Jéréme LUC Product Manager 09/28/2021 7//_5’
Approved By ; Kim RUTKOWSKI Cuality Manager 09/28/2021 |, 0 Sucthewdhd

Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Ltd.

Issue Date Mod fications
A 09282021 Initial relcasc

FPage: 2/13

This document shall not be reproduced, except tn full or in part, without the written approval ef MVG
The information coniained hevein is i be used only for the purpose for which it is submitted and iz not to
be released in whole or part without weitten approval ef MVG.

E?%“E Shenzhen LCS Compliance Testing Laboratory Ltd.
)

1 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
I35 | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
ﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

£

Page 170 of 186

FCC ID: 2ADLJ-TAB10

SAR REFERENCE WAYLEGLIDE CALIBRATION REFMORT

Report No.: LCSA122222058EB

Relr ACR27ISIREATL A

TABLE OF CONTENTS

LIS LD ) POUUUROUURU OO OU U U STV SU OV S Uy TSV STy UU ST TS UU T U UU VR OOUUTOUUTUUITUUROURTUUTUIURt 4
B A T T T S s D T S T T 4
Product Descriplions s sy 4
EN | Cieneral Information 4
e e e B Lo L 4
4.1 Return Loss Requirements
4.2 Mechanical Requirements 4
e e T T 5
5.1 Recturn Loss 5
5.2 Dimension Measurcment 5
5.3 Validation Mcasurcment 5
Calibrtion:Measurement RESUHTS s s s et v N S rn 5
6.1 Return Loss 5
6.2 Mechanical Dimensions 6
B o T T L 7
7.1 Hcad Liquid Mcasurcment 7
7.2 Measurcment Result 7
7.3 Body Mcasurcment Result 10
Cistof Fguipment s s e S i sy 13

FPage: 3/13

This document shall not be reproduced, except tn full or in part, without the written approval ef MVG
The information coniained hevein is i be used only for the purpose for which it is submitted and iz not to
be released in whole or part without weitten approval ef MVG.

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com

E 518000, China
E ; Eﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 171 of 186 FCC ID: 2ADLJ-TAB10 Report No.: LCSA122222058EB
SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ruls ACR.Z73.5 18 8ATL. A
INTRODUCTION

This document contains a summary of the requirements sct forth by the IEELE 1328 and CEFIEC

62209 standards for reference waveguides usced for SAR measurcment system validations and the

measuremnents that were performed to verify that the product complics with the forc mentioned

standards.
2 DEYICE UNDER TEST
Device Under Test
Dcvice Type COMOSAR SO00-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MV (G
Modcl SW(5500
Scrial Number SN 40/16 WGA 43
Product Condition {new ¢ used) | Used

A vearly calibration interval is recommended.

3

31

PRODUCT DESCRIPTION

GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides arc built in accordance to the IEELE 15328 and CEL/IEC
62209 standards.

4 MEASUREMENT METHOD

The [FEL 1528 and CEIJIEC 62209 standards provide requirements for reference waveguides uscd
for system validation measurcments. The following measurements were performed to verify that the
product complics with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and cheeles must have a return loss of
-8 dB or better. The return loss measurement shall be performed with matching laver placed in the
open cnd of the waveguide, with the waveguide and matching layver in dircet contact with the
phantom shell as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The ILEEL 1528 and CLFILEC 62209 standards specity the mechanical dimensions of the validation
waveguide, the specificd dimensions are as shown in Scetion 6.2, Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 93%
confidence level using a coverage factor of k=2, traccable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RLETURN LOSS

The tollowing uncertaintics apply to the return loss measurcmernt:

Frequency band Expanded Uncertainty on Return Loss

400-60000 Hz 0.1 dB

5.2 DIMENSION MEASUREMENT

The tollowing uncertaintics apply to the dimension measurcments:

Length {mm) Expanded Uncertainty on Length

3-300 0.05 mm

533 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1328 and CEFIEC 62209 standards were followed to generate
the measurement uncertainty for validation measurcments.

Scan Volume Expanded Uncertainty

6 CALIBRATION MEASUREMENT RESULTS

6.1 RLETURN LOSS IN HEAD LIQUID

Page: 5/13
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Frequency (MHz) | Return Loss (dB) | Requirement (dB3) Impedance
5200 9.15 -8 2057 QA+ 11.55 Q)
5400 -11.21 -8 75.27Q+4.08 Q)
3600 -14.50 -3 33.91Q-8.72 1Q
5800 -12.26 -3 53.07 QA+ 2341 jQ
6.2 RLETURN LOSS IN BODY LIQUID

S11.dB

5100

5200

5300

Frequency. MHz

Frequency (MHz) | Return Loss (dB) | Requirement (dB) Impedance
5200 -8.39 -8 19.38 QQ+ 13.50 jQ)
5400 -10.58 -8 77130+ 1.81jQ
3600 -13.39 -3 30.95Q -7.75 Q)
5800 -11.37 -8 5470 QA+ 2547 Q)
6.3 MECHANICAL DIMENSIONS
T L (rmum) W mm) L+ imm]} Wilmmj T (mm)
_rei;.lle]nc Require Measure Require | Measure Require | Measure Require Measure Require Measure
i d d d d d d d d d d
= 4330 - 20009 - 8103 - ALos s
5200 13 PASS 13 PASS 013 PASS 13 PASS 33 PPASS
e 4330 2010 - BLO3 - alos :
5800 13 PASS 013 PASS 013 PASS e PASS 439 PPASS

* The tolerance Lo the matching layer is included in the retum loss measuement.
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Matching layer

Figure 1: Yalidation Waveguide Dimensions

7  YALIDATION MEASUREMENT

The IEELE 8td. 1528 and CEFIEC 62209 standards state that the system validation measurements
must be performed using a reference waveguide mecting the fore mentioned return loss and
mechanical dimension requirements.  The validation measurcment must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in
dircet contact with the phantom shell.

7.1 HEAD LIQUID MEASURLEMUENT

Fre:1uHechy Relative permittivity (&) Conductivity (o) 5/m
reguired measured reguired measured

5000 36.2 £10 % 4.45 £10 %
5100 36.1£10 % 4.56 10 %
5200 36.0 £10 % PASS 4.66 10 % PASS
5300 35.9£10 % 4.76 10 %
5400 35.5 +10 % PASS 4.86 £10 % PASS
5500 35.6 +10 % 4.97 £10%
5600 35.5 +10 % PASS 5.07 +10 % PASS
5700 35.4 +10 % 5.17 +10 %
5800 35.3+10% PASS 5.27 +10 % PASS
5800 35.2 10 % 5.38 +10 %
6000 35.1+10% 5.43 +10 %

7.2 SAR MEASURUMUENT RUESULT WITH HEAD LIQUID

At those frequencics, the target SAR wvalue can not be generie. Hercunder is the target AR valuc
defined by MVG, within the uncertainty for the system validation.  All SAR valucs arc normalized
to 1 W net power. In bracket, the measured SAR is given with the used input power.
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Software OPENSAR V4
Phantom SN 20409 SAMTI
Probc SN 1811 EP(3122
Liquid Head Liquid Values 5200 MHz: cps' :35.64 sigiia @ 4.67
Head Liguid Values 5400 MHz: cps' :36.44 sigmia @ 4.87
Head Liquid Values 5600 MHz: cps' :36.60 sigma : 5.17
Head Liguid Valucs 3800 MHe: cps':35.3] sigma: 5.3]
Distance between dipole waveguide and liquid 0 rum
Arca scan resolution dx=8nm/dy=8nm
Zoon Scan Resolution dx=dnnn/dy=4nd=2nm
Frequency 5200 MHz
5400 MHe
5600 MHz
5500 MH-
[nput power 20 dBm
Liquid Temperature 21E
Lab Temperature 2126
Lab Humidity 45 %,
lrequency (MHz) 1 g SAR (Wikg) 10 g SAR (Wikg)
requircd measured requircd measurcd
5200 159.00 165.77 (16.58) 560.90 57.20(5.72)
5400 160.40 173.20 (17.32) 58.43 59.22 (5.92)
5600 173.80 179.01 (17.96) 59.97 60.98 (6.10)
5800 181.20 186.77 (18.68) 61.50 62.84 (6.28)
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SAR REFERENCE WAVEGLIDE CALIBRATION RETMORT
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Ril: ACRZTISI8.8ATL A

7.3 BODY LIQUID MEASUREMENT
Fre::f:cy Relative permittivity (g.") Conductivity (o) 5/m
reguired measured reguired measured

5200 49.0 £10 % PASS 530 +10 % PASS
5300 48,5 10 % 5.42 +10 %
3400 48,7 #10 % PASS 553 +10 % PASS
5500 48,6 £10 % 5.65 +10 %
3600 48.5 +10 % PASS 5.77 £10 % PASS
3800 48.2 £10 % PASS 6.00 £10 % PASS

74  SAR MEASUREMUENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 206409 SAM7]

Probc SN 18/11 EPG122

Liquid Body Liquid Values 5200 MHz: eps' :48.64 sigma : 5.51
Body Liguid Values 5400 MHz: cps' :46.52 sigma: 5.77
Body Liquid Valucs 5600 MHz: ops' :46.79 sigra : 5.77
Body Liguid Valucs 5800 MHx: cps’ :47.04 sigia 2 6.10

Distance between dipole waveguide and liquid

b roma

Arca scan resolution

dx=8nmn/dy=8mm

Zoon Scan Resolution

dx=drrn/dy=4mide=2rnmm

l'requency 5200 MHz
5400 MHz
5600 MHz
5800 MHx
[nput power 20 dBm
Liquid Tempcerature 2P
Lab Tcmperature 21 °C
Lab Humidity 45 %,

l'requency (MHz) 1 g SAR (Wikg) 10 g SAR (Wikg)
mcasurcd measurcd
5200 159.09 (15.91) 56.13 (5.6
5400 164.56 (16.46) 5731 (5.9%
5600 172.25 (17.23) 59.72(5.97)
5800 17777 (17.78) 61.06 (6.11)
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BODY SAR MEASUREMENT PLOTS (@ 5800 MHz
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LIST OF EQUIPMENT

Equipment Summary Sheet

Report No.: LCSA122222058EB

E quipment Manufacturer / Identification No Current Next Calibration
Description Model '| Calibration Date Date
alidated. No cal alidated. No  call
Flat Phantom MVG SN-20/09-SAM7 1 required. required.
COMOSAR Test Bench|  Version 3 NA alintey: Moeal.  limatens,  Mo¢ Al
reguired. required.
Network Analyzer | Fode % Schwarz SN100132 06/2021 0612024
Calipers Carrera CALIPER-01 0142020 0142023
Reference Prohe MVG EFPG122 SN 18/11 082021 082022
Multimeter Keithley 2000 1188656 0142020 0142023
Signal Generator Agilent E4438C MY48070581 0142020 0142023
Amplificr Bikai e SN 048 Characterized pri_or to|Characterized pri_or to
test. Nocal required. |test. No cal reguired.
Power Meter HF E4418A Us3sz2614a8 1142020 1142023
Power Sensor HF ECP-EZ26A US37181480 0142020 0142023
Directional Coupler | Narda 4216-20 01386 Charadterized priof o Characterized prior to
test. No cal reguired. |test. No cal reguired.
Temperature and
Humidity Sensor Control Company 150798832 1142020 1142023
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6. PHOTOGRAPHS OF THE LIQUID

Photograph of the depth in the Body Phantom (750MHz, 16.2cm depth)

Photograph of the dépth in the Body Phantom (835MHz, 16.1cm depth)
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Photograph of the depth in the Body Phantom (1800MHz, 16.1cm depth)

Photograph of the depth in the Body Phantom (1900MHz, 16.0cm depth)
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Photograph of the depth in the Body Phantom (2450MHz, 15.6cm depth)

Photograph of the depth in the Body Phantom (2600MHz, 15.5cm depth)
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Photograph of the depth in the Body Phantom (5200MHz, 16.2cm depth)

Photograph of the debth in the Body Phantom (5800MHz, 16.1cm depth)
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7. PHOTOGRAPHS OF THE TEST

Please refer to separated files for Test Setup Photos of SAR.
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8. EUT PHOTOGRAPHS

Please refer to separated files for Test Setup Photos of SAR.
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