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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 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 Tyvpe COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2600
Serial Number SN 16/15 DIP 2G600-376
Product Condition (new | used) New

A vearly calibration interval is recommended,

3 PRODUCT DESCRIPTION

31

MVG's COMOSAR Validation Dipoles are built m accordance to the [EEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOS AR test bench only.

Figure 1 - MVG COMOSAR Validation Dipole
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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
verily that the product complies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR svstem validation measurements and checks must have a retumn 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,

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specifv 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, traccable 1o the Internationally Accepied Guides to

Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the retumn loss measurement:

Frequency band Expanded Uncertainty on Retum Loss
HH0-6000MHe 0.1dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1328, FCC KDBs, CENELEC EN5036]1 and CEVIEC 62209
standards were followed to generate the measurement uncertamty for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3 %
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10 g 20.1 %o

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAT LIOUTD

Fiagusncy, MHz
=80 X0 %N =40

250

540 25E0

EED ZEED

S11.d48

2100

Frequency (MHz) Return Loss (dB) Reguirement (dB) Impedance
2600 -29.44 =20 53.40Q+0.1jQ
6.2 RETLURN LOSS AND IMPEDANCE IN BODY LICQLIID

Fiagquesncy, MiHz
200

50 =E0 v £, = . = = o [, = 1

ety i

Freguency (MIz)

Return Loss (dB)

Requirement (d1§)

Impedance

2600 -49,59 -20 50.1 Q+0.3iQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm h mm d mm
required misasuned required miasured requined misasured
o0 A20.0 41 % 150.0 +1 % 63541 %
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450 290.0 £1 % 166.7 21 %. 63511 %

750 176.0 £1 % 1000 11 %. 63521 %

B35 161.021 %. BBzl 3611%.

900 149.0 11 % 833 #1858 1641 5%,

1450 B9.121%. 5§17 +1 % 1611 %,

1500 BOD.S£1 %, S0.0 21 %, 3611 %,

1640 7.0 £1 % A5.7 1% I641%,

1750 75.2 41 %, A2A81% I641%,

1800 TLO£1% ALT 1% 3641 %,

1900 68.0£1%. 39511 % 1641 %,

1950 66321 % 38541 % 361 %,

2000 64521 % 37511 % 1611%

2100 61021 % 357 +1% 1641 %

2300 555 £1% 32611 % 1.6£1 %,

2450 51541 %, 304 #1 % I641%,

2600 AR5 21 % PASS EE21% PASS 3.61%, PASS
3000 AL5#1 % 25081 % 3641 %,

3500 I7.0E1 . 26.4 11 %, 3641%

700 3741 % 6.4 21 5% I611%

7 VALIDATION MEASUREMENT

The IEEE Sid. 1528, FCC KDBs and CEVIEC 62209 standards state that the svsiem validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liguid 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 {lat phantom, with the top surface of the

dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIOUITY MEASUREMENT

"';",‘:;‘" Relative permittivity (e') Conductivity (o] S/m
required measured requlred measured
300 453 5% 087 £5 %
450 43.5 15 % 087 x5 %
750 419 5% 0,89 +5 %
835 41.5 5% 090 +5 %
900 41515'% 097 £5 %
1450 40.5 5 % 1205 %
1500 A40.4 55 12315%
1840 402 £55 131 5%
1750 40,1 5% 137+5%
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mvGg SAR REFERENCE DIPOLE CALTBRATION REPORT
1800 40,0 25 % 1.40 £5 %
1500 40,0 25 % 1,40 £5 %
1950 40,025 % 1405 %
2000 40,0 £5% 1.40 5 %
2100 30B25% 1.49 £5%
2300 /5 5% 1.67 45 %
2450 30,2:5% LBOES %
2600 V05% PASS 196:5% PASS
3000 3B.525% 2.40 £5 %
3500 795 291£5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LI

LD

The [EEE Std. 1528 and CEUVIEC 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 wvalues are normalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 20002 SAMTI

Probe SN IR EPGI22

Licuid Head Liquid Values: eps’ - 38 2 sigma : 153

Dhstance between dipole center and liguid

10,0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

de= Smm/dy=Smm/dz=Smm

Frequency 2600 MH=
Input power 20 dBm
Laquid Temperature 21 °C
Lab Temperature 21 *C
Lab Hum idity 45 %
el 1 £ SAR (W/kg/W) 10 SAR (W/ke/W)
requined measured required measured
300 2.85 194
A50 A58 .06
750 .49 5.55
B35 9.56 6.22
00 109 699
1450 19 16
1500 ns 168
1640 342 184
1750 LT 193
1800 384 201
FPage: 811
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1500 39.7 05
1850 a0.5 0.9
2000 41.1 1.1
2100 436 219
2300 487 233
2450 52.4 i
2600 55.3 55.02 (5.50) 4.6 2430 (2.43)
3000 6318 5.7
3500 67.1 5

3 TP

7

T
e N
:_': B0
- b,
* B
LE Eaaul =,
s G L i a1 ‘.: EXDDHNERD
7.3
F'“;“::"‘" Relative permittivity (2] Conductivity o] 5/m
requined measured required measured
150 61.9 +5% 0.80 5%
300 58.2 £5 % 0,92 £5 %
450 56.7 £5 % 0,94 5%
750 55.5 15 % 0.9615 %
®35 5.2 45% 097 5%
Q00 55.0 #5 % 1.05 £5 %
a15 S5.0 5 % 1.06 £5 %
1450 54.015% 130+5%
1610 E3B 5% 1.40 £5 %
1 8O0 53345 % 1,52 £5 5
1500 53315% 15245 %
20060 53315 % 15245 %
2100 53.215% 1625 %
2450 52.7 45 % 1.95+5%
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2600 52.515% PASS 2.16 5 % PASS
3000 52.0 45 % 2.7315%
3500 51,35 % 331+5%
5200 49,0 £10% 5.30:10%
5300 48,9 £10 % 542 210%
5400 48.7 £10% 553 £10%
5500 48,6 £10 % 5.65210%
S600 48,5 +10 % 577 £10%
SR00 48.2 £10% 6.00 210 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPFENSAR V4
Phantom SN 2008 SAMTI
Probe SN 18711 EPGI22
L Body Liguid Values: eps” - 51.6 sigma ; 2.21
[hstance between dipole center and liguid 1000 mum
Area scan resolulion dx=Emm dy=Emm
Zoon Scan Resolution de=5mm/dv=5mm/dz=5mm
Frequency 2600 MHz
Inpust power 20 dBm
Liguid Tempernture 21 *C
Lab Temperature 21°C
Lab Humdity 45 %%
B 1§ SAR (W/kg/W) 10 § SAR (W/kg/W)
miasured measured
2600 53.02 (5.30) 23,66 (2.37)

| 1] !
i
. .l l
R | m
3 o -
IR : R ]
N e ¥ 4 & & F DN =_l 1. 19 .':. M3 NE
| Z el
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LIST OF EQUIPMENT

Equipment Summary Sheet

m Man;g;tdnmf EcatioaNo, mmim Next E&It:mﬂul

SAM Phartom MVG SN-20/09-SAMT1 :':’:::ji’f;z" S iﬁ‘;‘lﬁz"' ca ““‘l

COMOSAR TestBench|  Version 3 NA :';_fq‘:jl’?;gd Ho-cnl fj{::jl’f;ff' No cal
Network Analyzer | 1098 3 SOz | gnqg0132 0212013 0212016
Calipers Carrera CALIPER-D1 122013 122016
Reference Probe MVG EPG122 SM 18/M11 10/2014 1072015
Multimeter Keithley 2000 1188656 1272013 121216
Srgnal Gensrator Agilent E44380C MY 48070581 121213 121218

I I e
Power Meter HP E441BA US38261458 122013 122016
Power Sensor HP ECP-E26A US37181460 1212013 1212016

Directional Coupler | Narda 4216-20 01386 E’;ﬁfﬁfﬂgﬂﬁ;&‘ E:i‘_“’rfg‘;ﬁjeﬂﬂ:g_’
Lﬂﬁﬁ‘;ﬁ;ﬁ Control Company 116619 8/2012 82015
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17 Re-calibration for Dipole

17.1 DIPOLE 835 (SN 09/15 DIP 0G835-358)
Return Loss and Impedance in Head liquid(Mar 8,2016

835 -30.227 -20 48.0Q-0.842jQ
Return loss
Tret EYEl 68 Mag 10dB ) Ref0dB Cal 1
511] «1 | 83500000 MMz -30p27 dB
— g—f——
l_‘_-_‘-"_""--,q_‘_ __,_,..—--""'__-_._".
I
“\q\ =
= .30 - "f”‘
s u/
= a0
L .50
t= <0
= T
= B
Chl  Star B35 MHz Par -10 dBm Siop 1035 GH2
Impedance
L
Tre! BEE Smith Ref1lU  Cal 1
23500000 MHz 47953 O
SN A4291 m
22613 pF
Cht  Stad 635 MHz Poar -10 dBm Siop 1025 GHz
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Return Loss and Impedance in Body liquid(Mar 8,2016

835 -24.404 -20 46.90+4.997jQ
Return loss
E.
el ENE] 9B Mag 1008/ Ret0dB  Cal 1
511 «f | BISOP0OD MMz -24 804 uaJ
o ""—‘—--_._q_‘___‘_““ ..-—""'-.-._.H_F"_'_‘_-.‘
—
TN =]
v /
- g Ill'u.
=
= B
<
- i
Chi Starl 635MHz Par -10 dBm Stop 1.035GHz
Impedance
H.
Tret ERRl Smith Ref1U  Cal 1
i, e 35.00000 MHz 460080
s g5237 pH
-]
'.1
Chi  Stan 635 MHz Pwr -10dBm Stop 1.005 GHz
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17.2 DIPOLE 1800 (SN 09/15 DIP 1G800-360)

Return Loss and Impedance in Head liquid(Mar 15,2016

1800 -37.494

-20

48.7660-0.248jQ

Return loss

L !
Trct BREl 9B Mag 1048 Ref0dB Cal

A

T

Chi Stan 1.55G6Hz Fwr -10 dBm

/-.
/’”

511] .1 1.800000GHz 37 o4 0B
— @
L 29 — J_.-"‘HJ
" \\\ /]
2 (/
<=0
. 20
chi Starl 155GHz Pwr 10 dBm Stop 2.05 GHz
Impedance
Tret ERE] Smith Refiu  cal 1
511 " 1 T -.1.800000GHz 48765 O
~ 24763 m0
L 0 88 20317 pF

Stop 206 GHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S1164717E V4 Page 146 of 154

Return Loss and Impedance in Body liquid(Mar 15,2016

1800 -25.849 -20 47.992Q+7.543jQ
Return loss
§
Tret EEEl 08 Mag 1048 Ret0dB  Cal 1
=E 1| 1dhooo oz -25pae uaJ
— o
e
=+l . =" ——
20 -‘H‘-‘-""*h._‘ ’ff'f
‘H""‘q
L 20 r\'\-u_."""l
- 4]
- <0
T
00
Cht St 1.56GHz Pwr <10 dBm Stop 2.05 GHz
Impedance
M
Tret R Smith Reftl Cal |
1.800000 GHz 47682 0
- {7543 0
61213 pH
Chi  Start 1 56GHz Par -10 dBm Sop 205 GHz
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17.3 DIPOLE 1900 (SN 09/15 DIP 1G900-361)

Return Loss and Impedance in Head liquid(Mar 25,2016

1900 -31.607 -20 47.520-0.735jQ
Return loss

¥

Tret EEE dBMag 10d8 ) RefO0dR  Cal 1
=11 »1| 190poo0 GHz -31f07 dB
—

= —— — —_—

= \\ Pl

I /

I~ 50

= 70

[~ 5

Chl Start 17 GHz Pwr =10 dBm Siop 21 GHz

Impedance
N
Trel BEf 3mh RefiU  Cal i
4TH20 O
a8 73540 mi)
11380 pF
-]
Chl Sk 1.7 GHz Poar 10 dBm Siop 2 1 GHz
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Return Loss and Impedance in Body liquid(Mar 25,2016

1900 -25.967 -20 48.40-4.6jQ
Return loss
].l:.
Tret BER) 9B Mag 1048 Ret0dB Cal 1
f511] ' 1| 120p000 Gz 25§57 dBJ
—
= — [ —
I...r.: hﬁ‘x-""“x\ ,/"',.ff
[+ \\u'}
— —af
L
- 50
= T
= B
Chl San 1.7 GHz Pwr -10 dBm Step 2.1 GH2
Impedance
K
Tret ENE) Smith Ref1U Cal !
1900000 GHz 484480
- - 800 0
18.210 pF
./ﬁ
Chl  Stan 1.7 GHr Pwr -10 dBm Stop 2.1 GHz
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17.4 DIPOLE 2600 (SN 16/15 DIP 2G600-376)

Page 149 of 154

Return Loss and Impedance in Head liquid(Mar 28,2016

2600 -27.314 -20 53.3160Q-3.186jQ
Return loss
LY
Tret EER] 08 Mag 1008/ Ref0dB Cal 1
=1 1) «1| 260D000 GRz -27h14 48
Ty—
n—-.\_\_\___-‘ .__r_._,_._,_.—'—"‘
) "“"‘-\N,Wff"’
- 43
- =0
= T
Chl Stan 24 GHz Pwr -10 dBm Siop 2.8 GHz
Impedance
L
Tre! EXE] Smih RefiU Ca 1
'_,,f“"_'u—"‘:ra 2600000 GHr 513180
S - e 188 0
8 19.214 pF
Chil St 24 GHz Pwr -10d8m Siop 2 8 GHz
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Return Loss and Impedance in Body liquid(Mar 28,2016)

Frequency(MHz) Return loss(dB) Requirement(dB) Impedance
2600 -30.161 -20 50.597Q-3.015jQ
Return loss
e
Trc1 ENEl dBMag 10dB/ Ref0dB Cal 1
51 1] | 1 2.80p000 Gz -30)61 dB
—o
Fr— T =
T —
- I |
| N al
- =30 T
|
_—“\: '
| |
|
- T
|
=T
l
- 80 t
l
Cht Center 26 GHz Pwr -10 dBm Span 400 MHz
Impedance
P:.
Tret BEE Smith Ref1U  Cal 1
1 *T~._2600000 GHz 50597 O
Sl /”f % BO15Q
oS 2 20.304 pF
/ \,\/ )
/ P \
/ / Bl y;—f’"‘\\“x :
[ TSRS
! 2 0z jos 1 %M
N, - Q‘
A o
\.a.: \\\r/
e 2 -1 =
Ch1  Cenler 28 GHz Pwr -10 dBm Span 400 MHz
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18 SAR System Photos

Liquid depth = 15cm
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19 Setup Photos

Right Head Cheek Right Hea Tilt

Left Head Cheek - Left Head Tilt

Body-Worn(LCD UP) Body-Worn(LCD Down)
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Data mode(LCD UP Data mode(LCD Down

“Data mode (LEFT EDGE)

Data mode (BOTTOM EDGE)
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20 EUT Photos
Front side

Back side

End of report
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