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Report No.: TCT221212E022

SAR Measurement at IEEE 802.11ac U-NII (Body, Validation Plane)

Date of measurement: 14/12/2022

A. Experimental conditions.

Probe SSE2 (SN 36/20 EPGO346)
ConvF 2.13
Area Scan surf sam plan.txt
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm,Complete
Phantom Validation plane
Device Position Body
Band IEEE 802.11ac U-NII
Channels Middle (151)
Signal IEEE 802.11
B. Permitivity
Frequency (MHz) 5755.000
Relative permitivity (real part) 47.804
Relative permitivity (imaginary part) 14.935
Conductivity (S/m) 5.955
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

Wiifkg
0.956
. 0837
0718
0,593
0478
| 0360
0241

IU122
0,003

[7]

Witk
0.872
. 0.851
0.729
0.608
0.486
0.385
0243

l 0122
0.000

Maximum location: X=8.00, Y=-12.00 ; SAR Peak: 1.73 W/kg

D. SAR 1g & 10g

SAR 10g (W/Kg) 0.227
SAR 1g (W/Kg) 0.568
Variation (%) -0.540
Horizontal validation criteria: minimum distance (mm) 0.000000
Vertical validation criteria: SAR ratio M2/M1 (%) 0.000000
E. Z Axis Scan
Z (mm) 0.00 2.00 7.00 12.00 17.00
SAR (W/Kg) 1.615 0.972 0.202 0.039 0.035
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TESTING CENTRE TECHNOLOGY Report No.: TCT221212E022
Appendix A: EUT Photos

Please refer to RF report.

The Body Liquid of 2450MHz (15.3cm) The Body Liquid of 5000-6000MHz (16.5cm)
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Appendix B: Test Setup Photos

Page 54 of 106

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




I C I Report No.: TCT221212E022

Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

COMOSAR E-Field Probe Calibration Report

Ref: ACR297.1.20MVGB. A

SHENZHEN TONGCE TESTING LAB.

TCT TESTING INDUSTRIAL PARK, FUQIAO 5TH
INDUSTRIAL ZONE, FUHAI STREET,
BAOAN DISTRICT, SHENZHEN, GUANGDONG ,
518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: 5N 36/20 EPGO36

Calibrated at MV G
Z.1. de la pointe du diable
Technopale Brest Iroise = 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 10/08/2022
i, cofrad

By e R,

FTALONNAGE

Accreditations ¥2=-6T89 and ¥ 256814
Soope availible on www.oofmac i

Sty

This document presents the method ad results from an accrediied COMOSAR E-Ficld Probe
calibration performed at MV G, using the CALIPROBE test bench, for use with a MVG COMOSAR
system only. The test resuls covered by accreditation are raceable to the Intermational System of

Units {SI).
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

Report No.: TCT221212E022

Ref: ACR 7.1 X MVGE A

Name Function Date Signature
FPrepared by : Jérdme LUC Technical Manager 10/08/2022 {?q'a"
Checked by Jérome LUC Technical Manager 10/08/2022 :.;;1%;
Approved by : Yann Toutain Laboratory Director 10/11/2022 r_f?,{.‘-,,.m e
[
Custoner Narme
g SHENHEN TONGCE
Disiribution : TESTING LAB.
Isue Name Dare Modifications
A Jérdme LUC 1 (/082022 Initial release
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR29T.1HLMVGEA
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Bz ACR297. L 2L MVGE.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 36/20 EPGO346
Product Condition (new / used) MNew
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.217MQ
Dipole 2: R2=0.245 MQ
Dipole 3: R3=0.219 MQ

2 FRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, FCC KDB865664
D01, CENELEC ENG2200 and CEIEC 62200 standards.

Figure 1 = MVG COMOSAR Dosimetric E field Dipole

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

3 MEASUREMENT METHOD

The IEEE 1528, FCC KDBR65664 D01, CENELEC ENG62209 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

31 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg w 100W/kg.
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COMOS AR E-FIELD PROBE CALIBRATION REPORT Ref: ACR29T.1LH0L MVGE A

32 SENSITIVITY
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 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limitis 10 mWikg.

34 [SOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flar phantom in the test configuration snggested for system
validations and checks. The probe was rotated along its main axis from 0 to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid. with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°<180°%) in 15° increments. At each step the probe is
rotated about its axis (0°=360%),

31 BOUNDARY EFFECT

The boundary effect 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 imterface. To evaluate this
effect. the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and o, +

d o along lines that are approximately normal to the surface:

(e +d)” (o504
2d 572

SAR g %)= EAR,, for [dy, +dg) < 10 mm

sl

where

SARyncertainty is the uncertainty in percent of the probe boundary effect

dpa is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep is the separation distance between the first and second measurement points that
are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

& is the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.e.. §= 14 mm at 3 GHz;

ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance df,, from the boundary, and the analytical SAR value.
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COMOS AR E-FIELD PROBE CALIBRATION REFORT Ref: ACR 2971 XL MVGE A

The measured worst case boundary effect SARuncertainty[%] for scanning distances larger than
4mm is 1.0% Limit 2%).

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C. CENELEC EN350361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide techmigue. All uncertaimties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally A ccepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
L Uncertainty Probability . Standard
EREOR SOURCES value { %) Distribution THivigo i Uncertainty { %)
Expanded uncertainty 5
95 % confidence levelk =2 s
5 CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
Liquid Temperature W+-1°C
Lab Temperature W+-1°C
Lab Humidity 30-80 %
51 SENSITIVITY IN AIR
Normx dipole | Normy dipole | Normz dipole
1 (uVAVMmP) |2 VAV |3 @V/iVm)?)
0.81 0.71 0.80
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(V) (mV) (mV}
115 112 112

Calibration curves ei=f(V') (i=1.2.3) allow to obtain E-field value using the formola:
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mvg COMOS AR E-FIELD PROBE CALIBRATION REPORT Feef: ACR297. L2 MVGE.A

Calibration curves
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52 LINEARITY
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Linearity:+/-1.97% (+/-0.09dB)
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mvs COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRE9T.1HLMVGEA

§3  SENSITIVITY IN LIQUID

Liquid Frequency Permurtivany Epsilon (5'm) ConvF
(MHz +/.
LOAHT
___HL4as0 450 A543 ____0%6 185 |
| BLISO 450 S8.80 090 192
HLT%0 740 40.76 0,93 1.71
BLT30 0 36.70 0.98 L.78
HLE50 Bis 4086 092 1.50
BLS50 835 56,35 0.99 1.86
HIL ) 00 4194 0,93 1.91
BL900 900 5462 [ 1.96
HL 1800 _ 1800 | 4086 2 | ) 1 208 |
BLI500 1500 337 147 216
HL1900 1900 39.67 1.38 2.2 |
BLISOO 1500 R XY 1.59 231
HL 3000 ilih 3871 142 203
BLI00O 2000 52.03 | 1.52 210
H23% | 3980 | 3892 | as0 | 331 |
BLI450 2450 +4.91 197 237
| HL2600 2600 39.9% 189 216
___BL2600 2600 Se42 | 2 28 123
HL3500 3500 AT ] 287 22
BL3SO | 3500 T ] 33 |
HLS200 £200 36.68 448 201
BL5200 S200 4902 546 208
HL3400 S400 | 3608 _4.69 1M
BL 300 49.55 553 159
5600 3> 34 493 =07 J
p A7 6 .17 212
5800 | &l | 508 206 |
800 AT 81 6.12 213

LOWER DETECTION LIMIT: 9mW kg
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mvG COMOSAR E-FIELD PROBE CALIBRATION REPORT Rl ACRI9T1LHLMVGE A

54 ISOTROPY

HL 1800 MHz
I=ndngey marve
TR AL
=i %
X
e
/
\ |
N i
'\._“ '..-“'
,,‘.,“._-.,._.-:,-,,.. |||:|.|:|_-\.:.“ S BT T
Page: 90

e AL AN N Y MYGE ASSUE _COMOEA B Probe vH
This document shafl not be reproduced, exoepr in @l or o par, withous e wngen gpproad of MYG. The nfmna son contained berain is o be used
anly far the purpaoge ©orwhich i s subm itted and (s mor w0 be relravad’ whole or par withou writen approval o/ 4WYEG.

Page 63 of 106

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




COMOS AR E-FIELD PROBE CALIBRATION REPORT

Report No.: TCT221212E022

Ref: ACE 271 XL MVGE A

L

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / ifi Current Next Calibration
ldentification No.
Description Model - Calibration Date Date
Malidated. Mo cal Walicdated. Mo cal
Flat Phantam MVG SN-20/09-SAMT equired. equired.
2 falidated. Mao cal Walidated. No cal
ICOMOSAR Test Banch Viersion 3 MA, equired. equired.
Network Analyzer H““dﬂg‘ws: huare 100203 0542022 0512024
Metwork Analyrer= | Rohde & Schwarz
Calibration kit V7295 101223 05/2022 05/2024
Multirmeter Keithley 2000 1160271 02/2020 2023
Sigral Generator | Fonde & Schwarz 106589 04/2022 0442024
. Characterized prior 1o [Characterzed prior to
Armpl e Anthian: mim 045 test. Mocal required. |[test. No cal requined.
Powar Meter MI-LISBE 5680 170100013 05/2022 05/2024
— Characterized prior 1o [Characterzed prior to
Directional C.oupler Narda 421620 01368 tesl. Mocal mquired. |[est. No cal requined.
: falidated. Ma eal WValidated. Mo eal
Waveguide Mega Industries | 069Y7-158-13-T12 equired. equired.
i a " Validated. Mo cal Walidated. Mocal
Waveguide Transition | Mega Industries | 069Y7-158-13-701 equired. raquired.
: : falidated. Ma eal WValidated. Moeal
Waveguide Termination| Mega Industries | 089Y7-158-13-701 equired. equired.
T““P“’a;i’f! HUMKY| 1 esta 184 H1 44220687 05/2020 0542023
0
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