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4  MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEIIEC 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.

4.1 RETURN LOSS REQUIREMENTS

I'he dipole used for SAR system validation measurements and checks must have a returmn loss of -20
dB or better. The retum 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. 1328 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 uncertanties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable 1o the Internationally Aceepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss |
400-6000MHz 0.1dB |

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0,05 mm

53 VALIDATION MEASUREMENT
The guidelines outhned in the IEEE 15328, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MH:
M0 )  MH0 WD M0 B0 BN X BN
10~
15+
@ ~
40~
A5~
Frequency (\Illlf Return Loss (dB) Requirement (dB)
3500 -36.22 -20

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MH:

MU0 HH M0 M0 NW B0 BN I BN

N

35-
40~
Frequency (MHz)
3500

Requirement (dB)
-30.51 -20

Return Loss (4B) |

6.3 MECHANICAL DIMENSIONS

Frequency MHz L mm h mm

required measured required measured

300 420.0 £1% 250.0 21 %

Page: 6/1]
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300

Impedance
48.9Q + 1.1iQ

00

Impedance
5220Q+2.0)Q

dmm
required measured

6.35 £1 %.




T

t’/
TEK G =
N ' I T, @Emﬂ;% Page 588 of 633 Report No.: $22092102102001

Certdficate 24,

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR.139.15.20.5ATUA
450 | 290.0 £1 %. 166.7 £1 . 63521 M.
ioud | 0% | e et i
835 | 161.0 £1 %. 89,8 +1%. 3621 %
500 | 149.021%. 83.3 £1%. 3651%
1450 89.1 £1 . 51.7 £1 %. 3621 %
1500 8051 %, 50.0 21 %. 3621%
1640 | 9.0 1 % 45.7 £1 %. 3621 %
1750 I 75.2 £1%. 42921 %, 3621%
1800 | 72,0 £1 %. 41,7 £1 %. 3621 %
1900 | 68.0 £1 %, 39.5 £1 %. 3621 %
1950 | B63zlm 385 1%, 3651%
2000 | easam T asam 3641%
2100 1T eomm | T | 36u%
2300 | 55511% 32641 %. 3621%
ZJIETB .| I51 51l 'ﬁ\. = 30.# 1:1 Eﬁ. . 1; :1'!';.
2600 | a85s1% 28811 %. 3621%
3400 | 41.5 1 %. 250 £1 %, 3621 %
3500 | 370s1i%m PASS 264 £1 % PASS 3641% PASS
3800 ! 34,721 %, 264 1%, 36521 %

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retumn loss
and mechanical dimension requirements. The validation measurement must be performed agamst 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 deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

i F":"::“’ Relative permittivity (&'} Conductivity (o) 5/m |
| required measured required measured |
| 300 45.345% D.8745% ]
| 450 | a3525% 0.87 25 %
| 750 41945% 0,89 25 %
| 835 41545 % 0.90 £5%
| 00 | #1.525% 0.97 5%
| 1450 | a0s25% 12045%
| 1500 40.425% 12345%
| 1640 40225 % 13145%
| 1750 | a0145% 13745%
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' 1800 40,025 % 14015% |
19-1.'& IB_.U_EM 145;5 % I
1850 40.0 25 % 1.40 5% |
2000 40.0 25 % 14045% |
2100 39.825% 14935% |
2300 39545% 16745 % |
2450 319.245% 18045% |
2600 39025 % 1.96 25 % '
m 330 159&:- 2. 31 :1:5 % . |
3500 37.945% PASS 2915% |  PASS

7.2 SAR MEASUREMENT RESULT WITH HEAD 1IQUID

The TEEE Std. 1528 and CELIIEC 62209 standards state that the system validation measurements
should produce the SAR values 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 given with the used mput power.

| Software | OPENSAR V4

| Phantom | SN 20/09 SAMTI

| Probe | SN 1811 EPGI22

| Liquid Head Liquid Values: eps” © 37.9 sigma - 2.95

| Distance between dipole center ad licuid

1OV AN o

| Area scan resolution

dx=8ma'dv=8nun

| Zoon Scan Resclution

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

.__l'r_eg[!m.'. | 3500 MP_'-E_
| Input power 20 dBmn
| Liguid Temperature 21
| Lab Temperature | 21°C
| Lab Hummudity | 459
F":"'::"“ 1. SAR [W/kg/W) 10 g SAR (W/kg /W)
required measured required | measured
300 [ 3.85 -151 I i
450 4.58 306 |
730 B.49 5.55 |
B35 956 B.22
900 10.9 693 |
1450 9 16 i
1500 305 168 |
1640 342 188 |
1750 36.4 193 |
1900 i 01 |
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i 1900 I 39.7 : 0.5 ' i
| 1m0 [ a0s | 209 |
| 2000 | a11 : 11 [ |
i 2100 T 219
| 2300 ! 48,7 | | 233
[ 2450 [ 524 | 24
| 2600 | 55.3 [ 2456
I 3400 | 66.4 [ 251
i 3500 | E7.1 | s7.18(6.72) 25 | 24,50 (2.45)

s py— " P

' rmam‘

s o -1 ‘
e 1 N
T 3 am- ]
3 \"'-\..

i

= etass oxR- 1 -.h'-_.‘-| 1
L6 BT AEWENTMNENRD
2 ol

7.3 BODY LIQUID MEASUREMENT

| Fr!::::nw | Relative permittivity [&') |  Conductivity (o) $/m |
| D [ required | measured | required measured |
i 150 | 619:5% | | os0ss% | |
i 300 | sgzs5% | [ o92s5% | |
[ 450 | s67s5% | | o88:5% I
i 730 | S55:5% | | 0ssss% |
[ B35 | 552:5% | 0,97 £5 %
i S00 | 55025 % 1.0515%
' 915 | ssoss% | [ 1o6s5% | |
i 1450 | sa0ss® | [ 13085% | ]
| 1610 | s3sss% | | L4045%
' 1800 | s33s5% | [ 1s245%
| 1900 | s33ssm | | 1s5285% | |
L2000 | 53325% | 1.52 +5% i
2100 s3.245% | [ 1e2e5% |
2450 52735% | | 1.95:5%
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?-E{}  51535% | 3,20 25 % [
1500 513:5% |  PASS | 33145% | PAss |
IR0 509 5% 3.66 15 % |
3200 49.0 +10 % [ ' 5.30 10 % [
5300 489:10% | | sa2:10% | |
5400 487£10% | 5.53:10% | |
5500 48.6:£10% [ | s6ss10% [
5600 48.510% 5.77 10 % I
5800 | 48.2210% | | 6.00:10% |

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

| Software | OPENSAR V4 |
| Phantom SN 20/09 SAMTI i
" Probe | SN18/11 EPGI22 _ - |
| Laguad | Body Licpud Values: eps” © 51.4 sigma : 3.40 |
| Distance between dipole center and liquid | 10.0 mm |
|_Area scan resolution | dexe=Bumm/dy=Smm
| Zpon Scan Resolution | dx=5mm/dy=5mmn/dz=5mm
| Frequency | 3500 MHz
Tnpait power 20 dBm
Luquid Temperature 212
| Lab Temperature | 21°C
| Lab Hunudity | 45 %
| F";‘:::"“ | 1.8 SAR [W/kg/W) 10 g SAR (W/kg/W) |
| | measured measured |
i 3500 | 59,22(5.92) 23.80 (2.38) |

= Hﬂ'.hf

L4

HEAD
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / — : Current Next Calibration
Description Modet  |entification No.| o Cion Date Date
‘ Validated, Mo cal Validated No cal
SAM Phantom WMVG SM-20008-SAMT1 required. required
' Walidated. Nocal  Validated. No cal
[COMOSAR Test Bench Version 3 A, required. required
Network Analyzer | 098 2 SEMWAIZ | gN100132 0212020 02/2023
Calipers Carrera |  CALIPER-01 01/2020 0172023
Reference Probe MVG EPG122 SN 1811 062022 062023
Multimeter Keithley 2000 1188656 0172020 0172023
Signal Generator Agilent E4438C MY42070581 012020 0172023
) [ Characterized prior to |{Characterized prior to
Rmpifer e e test, Mo cal required. [test. No cal required.
Power Meter HP E4418A US38261498 01/2020 01/2023
Power Sensar HP ECP-E26A US3T181460 0172020 0172023
E Charactenzed pnor to |Charactenzed prior to
Directional Coupler Marda 4216-20 01386 test. No cal required. |test. No cal required,
Lﬁﬁ;ﬂt”ﬁfnigf Control Company | 11-661-9 1112019 11/2022
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SHENZHEN NTEK TESTING TECHNOLOGY CO., LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

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

FREQUENCY: 3700 MHZ
SERIAL NO.: SN 09/12 DIP 3G700-361

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144
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Summary: |

This document presents the method and results from an aceredited SAR reference dipole ealibiation
I I

performed in MVG USA uang the COMOSAR test bench.  All cahbration results are traceable 10

natronal metrology mstiutions.
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| INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEIIEC 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 3700 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID3700
| Serial Number SN 0912 DIP 3G700-361
Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MI'G COMOSAR Validation Dipole

Page: 411
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4 MEASUREMENT METHOD

The 1IEEE 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.

4.1 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 constructed as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The [EEE Std. 1528 and CELIEC 62209 standards specify the mechamical 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 Unecertainty.

5.1 RETURN LOSS

The tollowing uncertainties apply to the return loss measurement:

I-"requencﬁmmi Expanded Uncertainty on Return Loss |

400-6000MHz 0.1dB |

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) T Expanded Uncertainty on Length
3-300 ' 0.05 mm

—__

53 NALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC' EN50361 and CEI'IEC 62209
standards were followed 1o generate the measurement uneertainty for validation measurements.
| Sean Volume Expanded Uncertainty |

| lg 203% |
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MiHz
3600 020 3640 JBED 3680 3700 720 ITaa el 3780 3300
L f L |

Frequency :..\IH':.} Return Loss (dB) | Requirement (dB) _ lillpuﬂﬂm‘_u_
-20 | 5490-83j0

3700 -20.85

6.2  RETURN LOSS AND IMPEDANCE IN BODY LIOUID

Frequency, Mz
B0 0 W W ¥E) B0 2800

chLl a4dl

3600 350 3640 2GR0

_i';t'l.’{llll.’lll:}' (MHz) Return Loss (dB) | Requirement (dB) | .[-|'|1['||:l...|.=’lnl'l.'
e 220 50.6 €2 - 7.0 102

3700 2323

6.3 MECHANICAL DIMENSIONS

Frequency MHz L mm hmm dmm
required measured required measured required measured

300 420.0 £1 %. 250.0 £1 %. 6.35 1 %.

Page: 611
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450 290041%. | 166.7 +1 %, T 6.35 41 %.

750 176.0 £1 %, 100.0 £1 %, 6.35 1%,

835 T 161081%. E9B1%. 3641%

800 149.0 1%, B3.3+1%. 3621%.

1450 B9.141%. 51.7+1%. 3641 %.

1500 B0.5 £1 %, 50.0+1 %. 1641 %.

1640 79.0 21 %. 45.7 £1%. |  3621%.

1750 75.2 +1 % 42841 %. 3.6+1%.

1800 72.021%, 417 21%. |  ass1%

1500 68.0+1 %, 38.5 £1 %. | 36:1%

1950 £6.3 £1%. 38.5 1 %. | 3.611%.

2000 | easam 1 s7san | 3s21%.

2100 6101 %. I | 3sux

2300 55.5 21 %. 32.6:1%. 3.621%.

2450 . S1541%. ) 30.4 41 %.  3641%.

2600 48.5 21 %, 288:1% 3621 %.

3400 41541 %, 25.0+1%. | 35:1%

3600 1 sr0mm | ) A% '!_ 3.621%.

3700 34741 %, PASS 6.4 +1 % PASS | 3.6+1%. PASS

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 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 agamnst a
liquid Flled 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

F";‘:::"" Relative permittivity () Conductivity (o) 5/m
required measured required measured
300 45.3 25 % 0.B7 £5 %
450 435 +5 % 087 5%
750 419 +5 % 0.89 5%
835 41.5%5% 0.90+5%
500 415 +5 % . 0.97 £5 %
1450 40.5 25 % 1.2025%
lSm ] iﬂﬂl 1:5;& 1.2.3 5 515-
1640 40.2 £5 % 13145%
1750 015% | 137s5%
Page: 711

Thix docranent vl mrflrrfpmui’lm_ except il or b part, ittt the wrlifen wr‘mun’ af MV
The Informmtion contained bervin i o be e onlv fior e preepeete o wiidele 8 iy subumited amnd i mot 1o
B relecnsend i wivale o pearr wiitfosr weitren approne of MG




T,

® £S5,
TEK L = */a
N ' II-II W [Aea®ie page 600 of 633 Report No.: $22092102102001
Certdficate 24298.01

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 1301620 SATUA

1800 § 40.0 25 % [ 14045 % |‘

1900 40.0:5% 14045% |

1950 40015% 18045% |

2000 40.015% 14045% |

2100 398:5% 1495 %

2300 39.5:5% 16745 %

2450 30.225% 1.80 £5 '!ﬁ |

3400 38.015% 28145% |

3600 37845% 30245% |

3700 3IT.T15% PASS 31245 % | PasS

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 and CELIEC 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 validaton. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR 15 given with the used input power.

Software OPENSAR V4
Phantom SN 20009 SAMTI
| Probe SN 1811 EPGI22
Licueid Head Liquad Values: eps’ : 37.8 sigma : 3.25
istance between dipole center and liquid 10.0 mum
Area scan resolution dx=Smmydyv=Summ
Foon Scan Resolution dae= Sy dhy =S dr=Smm
Frequency 3TN0 MHz
lugmt power 20 dBm
Liggumd Temperahure 21°C
Lab Temperature 21 °C
Laby Hunudsty 45 %o
Freqasscy 15 SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 458 3.06
750 8.4%9 5.55
835 9.56 622 |
900 109 6.99
1450 29 16 |
1500 | 305 1.8 |
1640 4.2 18.4 |
1750 #4_ 193 |
1800 384 w1 |
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| 1900 39.7 20.5
[ 1950 40.5 20.9 f
2000 a1 211
i 2100 435 213
i 2300 48.7 | =233
i 2450 524 e
| 2600 553 | 248
[ 3400 66.4 ' 25.1
| 3600 673 46
| 3700 67.4 §6.30 (6.63) 242 | 2416(242) |
o _
I ‘
|
N .
R 3 o
P T X
= \\-h"h.. =
- | G P | |
d E PR UHWEMNMDIENENIX
e |
7.3 BODY LIQUID ‘dl ASUREMENT
| F":,I"::""" Relative permittivity (e} Conductivity (o] 5/m
| required . measured required | measured
| 150 619 45% 0.80 45 %
I 300 582 25% 0.92 +5 %
| 450 56745% 0.9445%
| 750 55525% 0965 %
| 835 552 45% 0.97 45 %
| 500 55.045% 105 45%
| a15 55045% 10645% '
| 1450 54045% 13015%
| 1610 538:5% 1.40 £5 %
| 1800 53315% 1.5245%
| 1900 E3315% 152 5%
| 2000 53345% L5245%
| 2100 53.215% LE245%
Page: 911

This docrment 1hall
Thye ingfarmmarion oo
e redeased i

mat Bt reprenticed, eveepr in il or in por

mireesd Fot

for tive

¥ Wi o part w7 'n.'.".-q'_l.-.q_,'l_,'lrr-'..n'gf_'._r]'f'i

wihitfeanif the wrdtten appronve of MG
v o vl 1 b3 sashmaiined v £ o i




NTEK JEill == 22
I Sy |ASSMIRITERT Page 602 of 633 Report No.: $S22092102102001

Certdficate 242568.01

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR139.16 20 SATULA
| 2300 [ sz9s5% | 1815%
. | . . ! ,
| 2450 | s2745% | 185s5% ,
| 2600 | 525#5% | 2.16825%
| 3400 | 515:5% | 3.20¢5% '
T 1
| 3600 | s512e5% | | 343:5% ;
| 3700 | S51125% | PASS | 3.5535% PASS
| 5200 | 4s.0:10% | s30:10% '
. T 14 1
| 5300 | 4B9+10% | | 5.42 £10 % .
| 5400 | as7410% | ss3s10%
| 5500 | 486 210% | 5.65210%
T 1
I 5600 | 485:10% | 5.77210% .
| ss00 | 482:10% | 6.00:10%
:_Eﬂl-'lln'.'illl: |
| Phantoin , |
| Probe | SNIsMIEPGL2Y 00000000 |
| Liquid L iquid Values: eps’ : 31.3 sipma : 3.56 ]
| Distance between dipole center and liquid | 10.0 mm
| Area scan resolution | de=Smm/dy=8mm |
| Zoon Scan Resolution | dx=5mm/dy=Smm/dz=5mm |
| Frequency Ir 3700 MHz :
[ Tnxprut powe | 20 dBm |
| Liquid Temperature | 21%C [
| Lab Temperature | 215C !
| Lab Humdity | 45 % |
Frequenc
l ;HI Y| 1.8 SAR [W/kg/W) | 10 g SAR (W/kg/W]
, MHz : . !
| | measured | measured [
[ 3700 | £2.36 [6.24) | 23.56 (2.35) ;
T e e 7 ‘
I
.|
3B
B
. J—
R 2 600 \
TnEe - Faim .
N
20
- 0 | | T ‘
& & F 1012 14 % 8 3 M E MDD
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

e e e P
SAM Phantom MVG SN-20/09-SAMT1 ‘rﬁﬁf‘;ﬂ No cal :"::l'jf:ﬁf" No cal
IcOMOSAR Test Bench|  Version 3 NA :ﬂﬁfﬁ" No cal :“;ﬂ:ﬂf;ﬁd No cal
Network Analyzer | No0¢ & Schwarz SN100132 02/2020 0212023
Calipers Carrera CALIPER-01 01/2020 0112023
Reference Probe MVG EPGI22SN 18141 | 082022 062023
Multimeter Keithley 2000 1188656 | 012020 0112023
Signal Generator | Agilent E4438C |  MY49070581 01/2020 01/2023
Ampifer oercomm | sNodg |Chavacterized prior b Cheracterizedprir
Power Meter HP E4418A US38261498 01/2020 0112023
Power Sensor HP ECP-E26A US37181460 01/2020 0112023
Directional Coupler | Narda 4216-20 01386 f;?’“,fg;fi;[jﬁ;? fegf'ahﬁfgffeg[jﬁ;f
L""u“;ﬁgi;:“ér:nz’;f Control Company 11-661-9 ot | 11202
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SAR Reference Dipole Calibration Report

Ref: ACR.139.17.20.SATU.A

SHENZHEN NTEK TESTING TECHNOLOGY CO., LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 3900 MHZ
SERIAL NO.: SN 09/12 DIP 3G900-362

Calibrated at MVG US
21058 Barrett Park Dr. - Kennesaw, GA 30144
.
\ '\\:_\__F/ /
Jlac:m

;{'ﬁ“}f_ [Accn EDITED)

el loln

1“!1"4“2“22

| Setemmmany:

| This document presents the method and results from an accredited SAR reference dipole cahbration
| performed m MVG USA using the COMOSAR test bench. Al caliboation vesults are iraceable 1o
| national metrology instintions.
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Checked by : Jerome LUC | Product Manager 10/15/2022 ;,%’
Approved by : Kim RUTKOWSKI | Quality Manager 10/15/2022 | . . Jeothsediv

Crstomer Name

SHENZHEN NTEK

Distribution : TESTING
istribution | TECHNOLOGY
Co., LTD.
Isstie Date | Modifications
A 107152022 | Initial release

]
| .
| I
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1 INTRODUCTION

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

CEI'IEC 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 3900 MHz REFERENCE DIPOLE

Producl (‘ondluon (new Ausgd_)h

Manufacturer MVG
Model SID3900
Serial Number SN 0912 DIP 3G900-362

New

A yearly calibration interval 1s recommended,

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CELIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MI'G COMOSAR Validation Dipole

Page: 4/11
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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.

4.1 REIURN LOSS REQUIREMENTS

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

4.2 MECHANICAL REQUIREMENTS

The IEEE 5td. 1528 and CELIEC 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 retumn loss measurement:

[ Frequency band [ Expanded Uncertainty on Return Loss ]

| 400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

[ Length (mm) [ Expanded Uncertainty on Length

I 3-300 ' 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

| g 203 %
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10 g ’ 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
330 0 3 4000

48

S

Frequency (MHz) | Return Loss (dB) | Requirement (dB) | Impedance
3900 -25.15 -20 526 Q+5.1;Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
3800 3820 3840 3860 3880 3500 350 3540 3560 380 4000

Frequency (.\"lz) | Return Loss (dB) | Requirement (dB) | Impedance
3900 _ -22.99 [ 20 | 47.6Q+6.5j0Q

6.3 MECHANICAL DIMENSIONS

Frequency MHz L mm hmm dmm
required measured required measured required measured
300 [ 7420.0 £1 %, | | 250.0 xil %. | | 6.35 21 %, |
Page: 6/1]
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| 450 290.0 +1 %, 166.7 £1 %. 635 %

[ 750 176.0 21 %, | 100041 %. 63541%

| B35 161.0 21 %, E9.Bzl%. 3621%

I 300 | 14s021%. | E3awn 3641 %,

' 1450 29141 % | si7aim 3641%.

| 1500 BO5 +1%. | s001%. 3641%.

| 1640 79.01 %. 457 £1%. 3.641%.

! 1750 75.2:1 %, | 428w 361 %

| 1800 T2.041%. 417 £1%. 3641 %

| 1200 B68.0£1 %. 38.5:1 %. 36£1%

!' 1350 T esaum | I 3641 %,

| 2000 64.5+1%. 37541 %. 3641 %

i 2100 61.0%1%. 35.7 1%, 3641 %,

!' 2300 | sssam | T ansaw | e

| 2450 51511 %. 30.421%. 3621%.

| 2600 &85 +1%. 28.8+1%. 3641 %

| 3400 | ssaw | I 25.0+1%.  3641%,

i 3500 37.0£1 %, 26421 %, 3611%.

| 3800 31741 %, PASS 26.4 +1%. PASS 3.641%, PASS

7 VALIDATION MEASURENMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 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 LIQUID MEASUREMENT

F’T;:::'"" Relative permittivity [g.') Conductivity [o] 5/m
required measured required | measured
300 453 45% 08745% |
450 43515% 087+5% |
750 419£5% 0.89+5% |
835 41545% 0.90 5 % |
900 41525% 0975% |
1450 40.5 5% L2045% |
1500 404 £5% 1.23£5% |
1640 402:5% 131:5% |
1750 401 25% 13745% |
Page: 711
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7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

1800 40025 % 14025%

1900 4000 £5 % 1.4025%

1950 40025 % 140 25% |
2000 40.0 £5 % 1.40 5% |
2100 8BS W 1.49 5% |
2300 310545 % 16745% |
2450 39.2 45 % 1805 % |
2600 39.0+5 % 1.9625% |
w0 | sesesw || zmsw ||
3900 37.545% PASS 33285% | PASS |

The 1IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the svstem validation. All SAR values are normalized to | W forward power. In

bracket, the measured SAR is given with the used input power.

[Software GPENSAR Vi |
Phantom SN 20/09 SAMTI |
Probe SN 1811 EPGI22
Ligund Head Liquued Values: eps’ © 37.6 sigmma ¢ 3,35
Distance between dipole center and Lgquid 10,0 nom
Area scan resolution dx=8mum ' dv=S8num
Zoon Scan Resolution dx=Srmudyv= B der=Smum
Frequency 3900 MHz
Input power 20 dBm
Liguid Temperture 21*C |
Lab Tempermture 21*C
Lab Hunudity 45 %
igr o 18 SAR (W/kg/W) 10 8 SAR (W/kg/W)
required measured required measured

300 2.85 154

450 4,58 3.06

750 8.4% 5.55

B35 9.56 6.22

800 108 £.99 |

1450 29 16 |

1500 I 305 | 16.8 |

1640 342 184 |

1750 364 193 !

1800 184 201 |
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1900 39.7 205
1950 105 209
2000 aL1 211
2100 436 219
2300 487 233
2450 524 2
2600 55.3 2456
3000 618 257
3500 67.1 2
3900 | 690 | 69.12(691) | 238 | 23.88(239) |

TE

LY
[T | N T . - -
|
_'.: £ o0—t
oo | '_?_4_-,. \\ 4
. N
g =~
el B ! [ 3
B2 48R NMEUNE IR NAAD
s
73 HU”‘I LIOUITD \Il ASUREMENT
T 1
'“:1";:"“' Relative permittivity (g} Conductivity [0 5/m
reguired measured required measured
150 51915 % 0.B0 25 %
300 582 45% 0.92 £5 %
450 56.7:5% 0.94 £5 %
750 55.525% 0.96 25 %
B35 552 15% 0.97 £5%
500 55015 % 10525 %
915 3505 % 1.06 25 %
1450 5-4 045 % 1L30:5%
1610 53 Bi5% 1.40 5 %
1800 533:5% 15225 %
1900 53.315% 1.52 £5%
2000 53315 % L5225 %
2100 53.2:5% L6215 %
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2300 52.945 % | 1s1es%

. 2450 52.745% | 195:5%

:_z_ap_u -] _52:._5 45% | 21645%
3000 52.045% | 27385%

I 3500 5135% | 33145%
3300 50.8:5% PASS ] 37845% PASS

' 5200 49.0 £10 % | s30s10%
5300 48.9210% | s42s10m

' 5400 48,7 £10% | 553:10%
5500 48,6410 % | 565:10%

[ 5600 485210% | 577+10%

' SEO0 48.2 210 % | 5.00+10%

7.4  SAR MEASUREMENT RESULT WITH BODY LIQUID

!_ Softwire
| Phamtom

OPENSAR V4
SN 20/09 SAM71

| Probe SN 18/11 EPG122 o -
| Laguid Ho:h L uluui v alies: eps” 4rM sigma ; 3.95
| Dhstance between dipole center and liquid

| Area scan u:t.nh]lmu
L ;’uﬂn Ncrm Resolution

dx H11L11L1{~. S
dx Humut‘- Smm/dz=5mm

3900 \[Hx

.mlu‘:l power 20 dBm
| Liguid Temperature 21°C
| Lab Temperanme 21°C
| Lab Hunudiy 45 %
i LESARMW/ke/W) | 10gSAR (W/ke/W)
measured ] measured
3900 £8.85(6.89) | 2241(2.24)
-
il
T ;
e -
700 I
5 &0 .
& 3sm h § .
e 0N ]
" - = .
200 i
. [ - =]
a 6 8 e NSNS 3D
—)
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8

LIST OF EQUIPMENT

Eguipment Summary Sheet

Description Model  |lGenmtification No. cmcx::;ang: S (]::ittnm
SAM Phantorm WG | sNzooesawry [dldated Nocal  Naldaled.  No ca]
COMOSAR TestBench|  Version 3 NA :"E?;:'L‘ﬁf‘e‘zd NG ek :;ﬂfifetﬁd' hlo ¢a
Network Analyzer | node® BehWaiz | gnqop132 02/2020 02/2023
Calipers Carrera CALIPER-OM 01/2020 012023
Reference Probe MVG EPG122 SN 18/11 0B/2022 06/2023
Multimeter Keithley 2000 1188656 01/2020 01/2023
Signal Generalor | Agilent E4438C MY49070581 01/2020 01/2023
it | pevonm | owoss [ St ettt
Power Meter HP E4418A US38261498 01/2020 01/2023
Power Sensor HP ECP-E26A US37181460 01/2020 01/2023
Directional Coupler Marda 4216-20 01386 iai?raﬁrgffeg[ﬁ;:f :‘:;?ra’;?:azfig:ﬁ;?
Temperature and | 5001 Company | 116619 11/2019 11/2022

Humidity Sensor
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SHENZHEN NTEK TESTING TECHNOLOGY

CO., LTD.
BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA33

Calibrated at MVG
Z.1. de la pointe du diable
Technopole Brest Iroise — 295 avenue Alexis de Rochon
20280 PLOUZANE - FRANCE

Calibration date: 03/01/2021
o, cofrac

ETALONNAGE

Accreditations #2-6789 and #2-6814
Scope available on www coffac fr

Sum mary.

This document presents the method and results from an accredited SAR reference waveguide
calibration performed at MVG. using the COMOSAR test bench. The test results covered by
accreditation are traceable to the International System of Units (SI).
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the TEEE 1528 and CEITEC
62209 standards for reference waveguides 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 5000-6000 MHz REFERENCE WAVEGUIDE
Mamufacturer MVG
Model SWGS500
Serial Number SN 13/14 WGA33
Product Condition (new /used) | Used

3 PRODUCT DESCRIPTION

3.1 GENERATL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance to the IEEE 1528 and CELTEC
62209 standards.

4 MEASUREMENT METHOD

The TEEE 1528 and CET/IEC 62209 standards provide requirements for reference waveguides used
for system validation measurements. The following measurements were performed to verify that the
product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and checks must have a return loss of
-8 dB or better. The retun loss measurement shall be performed with matching layer placed in the
open end of the waveguide, with the waveguide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards. A direct method is used with a network
analyser and its calibration kit, both with a valid ISO17025 calibration.

4.2 MECHANICAT REQUIREMENTS

The TEEE 1528 and CEL'IEC 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. A direct method is used with a
ISO17025 calibrated caliper.
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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 0.08 LIN

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)
0-300

Expanded Uncertainty on Length

0.20 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528 and CEUIEC 62209 standards were followed to generate
the measurement uncertainty for validation measurements.
Expanded Uncertainty

19 % (SAR)
19 % (SAR)

Scan Volume

1
10 g

[{]=]

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS

Frequency, MHz

2100 5200 5300 5400 5500 5700 5600 5900

5600

511.dB
3 2
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Frequency (MHz) | Return Loss (dB) | Requirement (dB) Impedance
5200 -9.15 -8 21.17 0 +13.26 jQ
5400 -13.75 -8 68.57 Q0 +6.68 jQ
5600 -16.65 -8 3576 Q-2.15i0
5800 -14.30 -8 5474 Q +18.27 ;Q

6.2 MECHANICAL DIMENSIONS

Frequency L (mm) W (mm) Ls (mm) Wi (mm)
(MHz) Required | Measured | Required | Measured | Required | Measured | Required | Measured
5800 4039 = ~ 20.19= ) 81.03= ) 61.98 = }
0.13 0.13 0.13 0.13

Matching layer

Figure 1: Validation Waveguide Dimensions

7 VALIDATION MEASUREMENT

The IEEE Std. 1528 and CELIEC 62209 standards state that the system validation measurements
must be performed using a reference waveguide meeting the fore mentioned return loss and
mechanical dimension requirements. The validation measurement must be performed with the
matching layer placed in the open end of the waveguide. with the waveguide and matching layer in
direct contact with the phantom shell.
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Measurement Condition

Software OPENSAR V5

Phantom SN 13/09 SAM68

Probe SN 41/18 EPGO333

Liquid Head Liquid Values 5200 MHz: eps' :34.06 sigma - 4.70
Head Liquid Values 5400 MHz: eps' :33 39 sigma - 4.91
Head Liqud Values 5600 MHz: eps':32.77 sigma - 5.13
Head Ligquid Values 5800 MHz: eps' :32 40 sigma - 534

Distance between dipole waveguide and liquid 0 mm

Area scan resolution dx=8mm/dy=8mm

Zoon Scan Resolution dz=4mm/dy=4m/dz=2mm

Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MH=z

Lnput power 20 dBm

Liquid Temperature 20+-1°C

Lab Temperature 20+-1°C

Lab Humidity 30-70 %
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7.1 HEAD LIQUID MEASUREMENT

Frerﬂu;zncv Relative permittivity (&) Conductivity (o) 5/m
required measured required measured

5000 36.2 ¥10% 4.45 +10%
5100 36.1 ¥10% 4.56 +10 %
5200 36.0+10% 34.06 4.66 ¥10 % 4.70
5300 35.9+10% 4.76 ¥10 %
5400 35.8+10% 33.39 4,86 £10 % 4,91
5500 35.6#10% 497 ¥10%
5600 35.5 #10% I T7. 5.07 £10 % 5.13
5700 35.4 ¥10% 5.17 £10 %
5800 35.3 +10% 32.40 5.27 £10% 5.34
5900 35.2 ¥10% 5.38 +10 %
6000 35.1+10% 548 10%

7.2 MEASUREMENT RESULT

At those frequencies. the target SAR value can not be generic. Hereunder 1s the target SAR value
defined by Satimo. within the uncertainty for the system validation. All SAR values are normalized
to 1 W net power. In bracket. the measured SAR is given with the used input power.

Frequency (MHz) 1 g SAR (Wkg) 10 g SAR (W/kg)
required measured required measured
5200 159.00 162.34 (16.23) 56.90 55.42 (5.54)
5400 166.40 168.48 (16.85) 58.43 57.03 (5.70)
5600 173.80 174.92 (17.49) 59.97 58.63 (5.86)
5800 181.20 178.89 (17.89) 61.50 59.32 (5.93)
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SAR MEASUREMENT PLOTS @ 5200 MHz
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SAR MEASUREMENT PLOTS @ 5800 MHz
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . . Current Next Calibration
LR Identification No. - :
Description Model Calibration Date Date
Validated. No cal Walidated. No call
Flat Phantom MVG SN-13/09-5SAMEGS equired. required.
: WValidated. No cal WValidated. No cal
COMOSAR Test Bench Version 3 MNA required. required.
Network Analyzer | ohde & Schwarz 100203 05/2019 05/2022
Network Analyzer — | Rohde & Schwarz
Calibration kit V7935 101223 05/2019 05/2022
Calipers Mitutoyo SN 0009732 10/2019 10/2022
Reference Probe MVG EPGO333 SN 41/18 05/2020 05/2021
Multimeter Keithley 2000 1160271 02/2020 02/2023
Signal Generator R“““'ES&MSBC"WM 106589 04/2019 0412022
’ Characterized prior to [Characterized prior to
Amphier Aethercomm AN 058 test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 05/2019 05/2022
Directional Coupler Narda 4216-20 01386 Characterized priprto Characterized pri_or to
test. No cal required. (test. No cal required.
fempoie ERaAlY | g SRR 44220687 05/2020 0512023
Sensor
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<Justification of the extended calibration>

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration for below 3GHz, and
<-8dB, within 20% of prior calibration for 5GHz to 6GHz), and in impedance (within 5 ohm of prior
calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Head 750MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-23.80 - 56.4 - Mar. 01, 2021
-23.642 0.66 56.998 0.598 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CHY S3y L UFS 1:/86.,998 o ' -31.674 o 6.6997 pF
» 750.080 088 MHz

PRa

A

\
€ MARKER 1 _
75(?/MHz

BTART 650.000 BOR MH 8TOP ©50.000 09
3 TO0P ] MHz
: STOP ©350.000 000 START ©650.000 082 MHz RS - SR
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<Head 835MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-25.44 - 54.40 - Mar. 01, 2021
-25.803 1.43 54.492 0.092 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dB7 ' REF -28
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<Head 1800MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-28.85 - 47.90 - Mar. 01, 2021
-28.545 1.06 47.809 0.091 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CH1 S4,4 log MAG
B
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<Head 1900MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-24.79 - 50.80 - Mar. 01, 2021
-24.518 1.10 50.516 0.284 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data
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<Head 2450MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-23.18 - 56.30 - Mar. 01, 2021
-23.39 0.91 56.342 0.042 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data




'@ 'v' )
NTEK JE == &2
E ACSRERITER Page 631 of 633 Report No.: $22092102102001

Ceartficate 24258.01

<Head 2600MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-21.15 - 52.70 - Mar. 01, 2021
-21.248 0.46 53.053 0.353 Feb. 28, 2022

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data
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<Head 5200MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-9.15 - 21.17 - Mar. 01, 2021
-9.1819 0.35 21.191 0.021 Feb. 28, 2022

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data
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<Head 5800MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-14.30 - 54.74 - Mar. 01, 2021
-14.349 0.34 55.115 0.375 Feb. 28, 2022

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

-2.789% o | 9.8386 p
S5 000.000 020 NN

1 &

START S 788 8as Y ST — ) 88 . 888 088 WAz
ART 3 700.000 000 MMz STOF 3 908,000 000 MMz START U T00.000 000 MMz STOP 2 209,000 BDE MMz

END




