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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 835 MHz REFERENCE DIPOLE
Manufiacturer Satimo
Model SIDE35
| Serial Number | SN 07/14 DIP 0G835-303
| Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in ageordance to the IEEE 15328, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

F-_'—

e

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system wvalidation 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 retum loss of -20
dB or better. The return loss measurement shall be perfonmed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical compenents 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 fora 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

All uncertamties hsted 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.

51 RETURN LOSS

The following uncertainties apply to the return loss measurement:

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

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 outlined in the IEEE 15328, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed (o generate the measurement uncertainty for validation

measurements. ] - -
Scan Volume Expanded Uncertainty
1g 203 %
10 g 201 %
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6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

:El'-r.':L BRCY, WiHr

735 TR0 TED 00 B 840 BE0  BRD 900 0N o955

- —_—
0.
Fregquency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -24.46 =20 55.4 (3 + 2.4 i)

62 MECHANICAL DIMENSIONS

Frequency Rz Lmm hmm d mm
required measured required measured required measured
300 | aw041% | [ 2500201% | eassin
450 . 250.0 £1 % . . 166.7 =1 % . 635408 ¥
750 176.0 21 %, 1000 £1 %, LELESS Y
835 161021%. | PASS | g9811% PASS | 36n1%. PASS
900 | 1490s1% | | B3N | 3geam
1450 #9.111% 51,711 % 36z1%,
1504 B0.5 11 % S0.0 :.-'}:. 3.6 %] %
140 _.-":"_UTl_‘Y- 45 ?_I? . ie6il%
1750 . T5.2 #1 % [ . 42941 %, [ 1621 %. [
1800 | nouan | TE T [ z681%
1500 . GB.0 +1 % [ . 31951 % [ 3621 %
1950 bh.3 +1 %, 18,5 +1%. 3611%,
206040 54.5 +1 % . . 37.521 % . 36 2] %,
2100 Bl.O 1% BT+l N 3.6 %1%
2300 . 55511 % [ I 32621 %. [ 3611 %,
2450 | sisuaim | | 4% T
2600 [ 3511 % [ . 2EB11 % - [ 161l%
3000 415 +1 % 25041 %. 3621 %,
35400 . A7.H1 ™ . . 26.4 11 %, | ieilm I
3700 [ 4. Tel % [ . 264 +1 % | 3641 %, !
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C 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 vahidation measurement must be performed
against a hiquid 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 oy Relative permittivity () Conductivity (o) S/m

| required T messured | required T measured |
L - e e
i 450 3545% 0.8745%
. 750 419 35% 0.8945%
" 835 $1515% PASS 0805% | PASS

500 AL5 5% 0TS % |
_ 1450 40515% 1205%
| 100 T aas% | 12355%
| 1640 40.245% 1.315%

1750 0135% 13745%
BT T a0015% | | renssw |

1500 40.0 45% 140 5%

1950 0.0:5% 14045%

2000  40015% 1.40 5%

2100 198 5% 14545%
: 2300 39.5 15 % 167 £5%
[ 2450 19,2 45% [ 18045%
[ 2600 39.0 15 % 196 5%
| | SRS | | 2
l 3500 795 % 29145% |

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 15328 and CEVIEC 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 validation, All SAR values are normalized to 1 W forward power. In
brackel, the measured SAR is given with the used input power.

Software DPENSAR VA4
Phantom SN 20009 SAMTL
| Probe SN 18/11 EPG122
Liguid Head Ligmid Values: eps” ; 42.3 sigma - (1.92
Distance between dipole center and liquad | 5.0 mm
Arca scan resolution dx=Emm/dy=8mm
Page: 7l
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| Zoon Scan Resolution dx=Emm/dy=8m/dz=5mm
| Frequency | 835 MHz
| Input power | 20 dBm
! | |q|,ucl Temperature [ . B
| Lab lemperaiure | 2126
| Lab Humidity | 45.%
i 15 SAR (W/kg/W) 10 8 SAR (W/kg/W)
reguired measured regjuired measured
300 EIBEI 1.94 I
AS0 . 4.58 . 3.06
750 849 5.55
835 956 | 9.60(096) | 622 | 620{062)
G900 10:9 699
1450 29 7]
lhﬂ.ﬂ 0.5 168
1640 4.2 18.4
1750 36.4 19.3
1800 | 384 | 1 201
1900 309.7 205
1950 405 . . 20.9
2000 411 213
i 2100 I 436 . 21.9
2300 48.7 233
24350 524 24
2600 55.3 246
3000 £3.8 257
3500 67.1 25

1) fmi T Tl
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7.3 BODY LIQUID MEASUREMENT
Frequency | Relative permittivity (g} Conductivity [a) S/m
required measured required mizasured
150 619:5% 0.80£5%
i _',tl"]_‘ll  sa2ss% | eszessn
450 56.7 35 % 0.94:5%
750 55.5 250 05645 %
835 C 3525% | PASS | 097:5% |  PASS
S0 55.015% 1.05 5%
915 55.0 25 % 10645 %
| 1450 54025 % 13045%
1610 53815% 14D £5%
1800 53.335% 152+5%
1900 53345% | 15245% |
2000 53315% 1.52:5%
2100 Cs32s8% | | 1e2e5% |
I 2450 52745% | 18515%
2600 52.535% 21645%
3000 52015% 27345%
3500 51345 % 33145%
5200 A9.0 10 % 530110 %
5300 489 £10% 5.42 #10%
5400 | ewrsiom | ssacom |
5500 48610 % 5.65 £10 %
3600 ag5:0% | | s7s0m |
I f-iHill] 482110% 6.00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

[ Software OPENSAR V4
Phantom SN 20 SAMTI
Frobe SN 1811 EPG123
Liquid Body Liquid Values: eps’ - 54,1 sigma - 097
| Distance between dipole center and liquid | 150w
| Area scan resolution dx=Bmm/dy=8mm__
Loon Scan Resolution dx=Emm/dy=8m/dz=3mm
Frequency 835 MHz
| Input power 20 dBm
Liguid Temperature 2 G
Lab Tempemture 25 %
| Lab Humdity 1a5%
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i'requenqi"
Py 1 g SAR (W/kg/ W) 10 g SAR (W /fg/W)
measured measured
-] .80 (0.9%) 6,49 [DLed)

¥ \‘xj
: e RN
' | : | ] I|--q“-":'“----....
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8  LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 E:f:;gd T :":E?;Ed el
COMOSAR Test Bench,  Version 3 NA ﬁf:el‘:" Hncal :ﬂ'ﬂfgi" Ma el
Network Analyzer | 00 & Schwarz SN100132 02/2013 02/2016
Calipers Carrera i CALIPER-O1 i 1212013 ' 12i216
Refarence Probe Satimo EPG122 SN 1811 102016 1072016
Multimeter Keithley 2000 1188656 122013 1212016
Signal Generalar | Agilent E4436C MY49070581 1212013 1212016
F— Aethercomm SN [ remured. |iest. Mo o renured.
Power Meter HP E4418A US38261408 1212013 1212016
Power Sensor HP ECP-EZEA US3T181460 1272013 1212016
Directional Coupler | Narda 4216-20 01386 ﬁtf"“,ﬁf’;:f‘r’eﬂﬂfr';f 'Eﬁfﬁﬂjﬁfﬂﬁ[jﬁx
L*u“:n?:;:‘;'jngf | Control Company 11-661-0 B/2013 82016
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10/012015

Sumimary:

This docomcent presents the method and resufts from an sceredited COMOSAR Dosimetne E-Freld
Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR west bench, for use
with 5 SATIMO COMOSAR sysiem onfy All calsbranion results are aceable © nanonal
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 1900 MHz REFERENCE DIPOLE |
Manufacturer Satimo
Model SID1900
| Serial Number | SN 30/14 DIP1G900-333
| Product Condition (new / used) MNew

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

F

e
Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to verify that the product complies with the fore mentionad standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retumn loss of -20
dB or better. The return 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 specify the mechanical compenenis 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 fora 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

All uncertamties 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 return loss measurement:

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

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 outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed (o generate the measurement uncertainty for wvalidation

measurements. S -
Scan Yolume Expanded Uncertainty
1g 20.3 %
10 g 20.1 %
- - Page: 5/11 _
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6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURNM LOSS AND IMPEDANCE IN HEAD LIOUID

:.'r-r.':l. BACY, WHr

B0 1330 1BsD 1BED 1BED 1200 1220 1940 ¥3E0  19BD 2000

o

511,.0

l-'rrqucn_ul.lMHz} Return Loss (dB) Requirement (dB) Impedance
1900 223,68 , 220 51.2 O + 6.4 O

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Freguency, MiHe

IE00- 128 1Ba0 1863 1ERD  1SD0 1920 10 18960 1930 2000

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance ]
1900 -20.22 -20 4880 +9.6jQ |

6.3 MECHANICAL DIMENSIONS

Froquency MHz L mm h mirm d mm |
required measured required measured required measured
300 420.0 21 %, 250.0 1 %: 6.35+1 % |
450 290.0 £1 %, 166.7 +1%. 63541 % |
750 176.0 %1 %. 100.0 21 %. 63541 % |
835 161.0 21 %, 29.821%, I621% |
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[ 500 | e0a% | maan 1641%.
1450 89.131% S1.741% 3611%.
1500 B0541% |  so0% 1641 %
1640 190+1% | as7s% 36:1%
1750 75211% 429:1% 3621 %.
1800 72041% | sara% 1621%,
1300 68.0 1% PASS | 38531% PASS 1641 %, PASE
1950 66341% IB521% 16215,
2000 B4.5 11 % | 31511k 361 %.
2100 61041% BT 1% 316:1%.
2300 55.5 11 %. 32.6 11 % 3611%.
2450 51531% 30441% 1621 %.
i 2600 | assiim | menw T 3sn%
3000 41541% 25041 %, 3641%.
3500 37.0:1% | wan% 361%.
3700 TR | 264t1% 3621%.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C 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 Nat 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 paraliel 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":::m Relative permittivity (g,") Conductivity (o] $/m
required mezasured required measured
300 45315% 087 t5%
450 43.5 #5% 087 25 %
750 41945% OB% 5%
835 AL5 55% 090 £5 %
S0 41.5 25 % 007 £5%
1450 T a0ss% | | 120453
I 1500 1 404 25% i i 1.23:5% 1 jil

1640 40.2 25 % 13125%
1750 D115% 13745%
1800 0.0 25 % LAl 5%
1800 40.0 25 % FASS L4025 % PASS
1950 0.0 15% 1.40+5%
2000 AXD 5% 14045 %
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2100 WEEH 145 5%
2300 39515% 1L67:5%
T 2480 T 3s2s8% | | 1s045%
2600 | sosswn | T 19655
3000 B5 5% 1 24015%
3500 37.915% 28115 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEIIEC 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 is given with the used input power.

Software OPENSAR V4
Phantom SN 20009 SAMTI
Probe SN IX/11 EPG123
| Liguid Head Liquid Values: eps” @ 411 sigma - 1.42
| Distance between dipole center snd liguid L0 oume
| Area scan resolution dx=Bmm/dy=8mm
Zoon Scan Resolution dx=Rmm/dy=8m/dz=5mm
| Prequency 1900 MHz
| lopad power 20 ftwm
Liguid Temperature 21 %C
| Lab Temperaiure 217
Lab Humidity 45 %
Freque
e 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
reguired measured regubred measured
300 2.85 154
A50 4.58 3.06
750 8.49 555
B35 49.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 1648
1640 342 184
1750 6.4 183
LE0O 354 201
14010 0.7 39,84 (3.98) 05 20,20 {2.02)
1850 40.5 209
2000 411 211
2100 436 2159
2300 a7 233

Page: 811
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SATIMO SAR REFERENCE DIFOLE CALIBRATION REPORT
2450 524 24
2600 55.3 245
3000 61.8 5.7
3500 671 b 13
.f"l
:‘fi'\” I .
i |
Tus \\ |
% 280 %
o e |
10 S T
WAL ‘N P B A s R
7.3 BODY LIQUID MEASUREMENT
FFE::T:W Relative permittivity (g} Conductivity (o] 5/m
reguired miasured required . measured
150 G1915% 08025 %
300 | ss2ssm | 1 os2es% |
450 56.715% 0.94 5%
750 555 45 9%, 0.96 25 %
®is 557 350 0,87 £5%
Q00 55.0 25 % 1.85 5%
915 55,0 5% 106 5%
1450 54025 % 13085% |
1610 53845 % 14025 %
1800 53335% 1.52#5%
1900 53345% “pAsS 152 £5% PASS
2000 53315% 15215%
2100 53.285% 16245%
2450 52.715% 1.95 5%
2600 52.5 35 % 21645%
J0i 52.0 35 % 273:5%
3500 51.345% 3,31 45 %
A200) 490 +10 % 530210 %
3300 489 £10 % 542 +10 %
j-luﬂ 487 +10 % 553 +10%
Page: 9401
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5500 4B.6 +10 % 5.565 +10 %
A6 485 110 % 577 +10%
SRO0 48.2 +10 % 6.00 +10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

 Software OPENSAR Vi
Phantom Sh 29 5AMTI
| Prabe SN 1&/1] EPal22
| Liguid | Body Liquid Values: eps’ @ 54.2 sigma @ 1.54
| Distance between dipole center and liquid | 10U mm
Area scan resolution dx=BmmAly=S8mm
Zoon Scan Resolution | dx=Bmmidv=8m/de=Smm
Frequency | 1900 MHz
| Input power [ 20 dBm
i i.iqu'u;t -['EI11:|'.||:!'.'.‘I.1I.IN EE
| Lab Temperature [3i=C
[ Lab Humidity 45 %
i e | 1 g SAR (W/lg/W) ] 10 g SAR (W/kg/W)
measured reasured
1900 43.33(4.33) 21.59{2.16)

N |
. L
3 470 \\ 1. —
% — !
T ST
f4h ! ! e
] 4 ¢ & W TR -2 5% 2%

FPage: MV T

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

Page 91 of 112




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:2AEJAGOLF9PRReport No.:LCS180131002AEB

SATIMD

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ral ACR 262814 SATLL A

8 LIST OF EQUIPMENT

<emmmie| Rsmemigadd| o Pt S oo

SAM Phantom Satimo SN-20/09-SAMT1 :‘:"'L‘l’lf';z“ Ho.cal E‘ﬂf‘:i" M ool

COMOSAR Test Bench  Version 3 NA :‘;f;f;;f' Na:om :;‘::f:g‘_" Mo wal
Network Analyzer | 'hode = SN100132 0212013 0212016
Calipers Carrera CALIPER-01 12/2013 12/2016
Reference Probe Satimo EPG122 SN 18/11 102015 10/2016
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator | Agilent E4438C MY49070581 12/2013 12/2016

e | oo | owows St et
Power Meter HP E4418A US38261498 12/2013 122016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016

Directional Coupler | MNarda 4216-20 01386 ::E::’aﬁé“g;ffeg:ﬁ;? gﬁ?’“ﬁtﬂ;ﬂggﬁ;ﬂ
Leu“::'ﬁirt:t;l:nﬂszf | Control Company 11-661-9 812013 8/2016
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5.4S1D2450 Dipole Calibration Ceriticate

SATIMO

Tha PURCT(F e el () A%y

SAR Reference Dipole Calibration Report

Ref: ACR.287.8.14.8ATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F,, XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

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

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 07/14 DIP 2G450-306

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

[ACCREDITED

10/01/2015

I
.'S'r.r.r.lmrqn:l.'.'

['tis document presents the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench, All calibration resulis are wraceable
to pational metrology institutions.
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Customer Name
Shenzhen LCS
Distribution ; Comphance Testing
Laboratory Lid,
fsxue Diree Modifications
A 101472015 Initial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
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 2450 MHz REFERENCE DIPOLE |
Manufiacturer Satimo
Model S1D2450
| Serial Number | SN 07/14 DIP 2G450-306
| Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in ageordance to the IEEE 15328, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

F-_'—

e

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 4/11
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4 MEASUREMENT METHOD

The [EEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide reguirements for
reference dipoles used for system wvalidation 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 retum loss of -20
dB or better. The retum loss measurement shall be performed against a liguid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical compenents 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.

3 MEASUREMENT UNCERTAINTY

All uncertamnies hsted below represent an expanded uncertamty expressed at approximately the 95%,
confidence level using a coverage factor of k=2, traceable to the Internationally Acecepted Guides to
Measurement Uncertainty.

51 RETURN LOSS

The following uncertainties apply to the return loss measurement:

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

52 DIMENSION MEASUREMENT

The following uncertzinties apply to the dimension measurements:

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

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 15328, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation

measurements. ] - -
Scan Volume Expanded Uncertainty
1g 203 %
10 g 201 %
- - Page: 5/11 _
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6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

:zr-r.':l. BNCY, WiHr

2350 TR0 MO0 4N 2440 24R0 B0 200 2RRD 550

o

311, d

Fregquency (MHz . Return Loss (dB) Requirement (dB) . Impedance
2450 -25.61 -20 | 4490-09Q

62 MECHANICAL DIMENSIONS

Frequency Rz Lmm hmm d mm
required measured required measured required mgasured

300 . 4200 21 %, [ . 250021 % [ 6351 %

450 . 250.0 21 % . . 166.7 £1 % . 5:35 +1 ¥

150 176.0 81 %, 100.0 £1 %, 63541 ¥,

B35 161.021 %. I I 9.8 11 . . 361l %,

900 EETTT T | m33s1% | 26s1m

1450 B9.1 11 % 51,711 % 36tl%,

1500 BO.S 41 % 5000 :.-r}:. 3621 %

1640 _.-":"_UTl_‘Y- 45 ?_I? ] 6zl

1750 . 752 41 % [ . 41541 M. [ 16%1%. l
1800 | nouan | TE T [ z681%

1500 . G8.0 41 % [ . 3951 % [ N S

1950 Bh.3 +1 %, 18,5 4196, 361%,

2000 B4.5 21 % . . 37.521% . 362l %

1100 B1.0 11 % BTN 3.6 21 %

2300 . 55.511% [ I 32,611 % [ 3611 %,

2450 | sissaam | PASS | an% PASS | 3g41% PASS
2600 [ 8511 % [ . BBl - [ 3611 %

3000 Al5 1% 25041 %, 3621 %

3300 . Ar.0x1 . . 26,4 11 %, | ezl I
3700 [ 34,701 W [ . 6.4 41 M 3621 !
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C 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 vahidation measurement must be performed
against a hiquid 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 oy Relative permittivity () Conductivity (o) S/m

| required T messured | required T measured |
L - e e
i 450 3545% 0.8745%
. 750 419 35% 0.8945%
" 835 $1515% 0.90£5%

500 AL5 5% 087 45%
_ 1450 40515% 1205%
| 100 T aas% | 12355%
| 1640 40.245% 1.315%

1750 0135% 13745%
BT T a0015% | | renssw |

1500 40.0 45% 140 5%

1950 0.0:5% 14045%

2000  40015% 1.40 5%

2100 198 5% 14545%
: 2300 39.5 15 % 167 £5%
[ 2450 19,2 45% PASS | 18045% PASS
[ 2600 39.0 15 % 196 5%
| | SRS | | 2
l 3500 795 % 29145% |

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 15328 and CEVIEC 62209 standards state that the system validation measurements
should produce the S5AR wvalues shown below (for phantom thickness of 2 mm), within the
uncertamty for the system validation, All 5AR values are normalized to 1 W forward power. In
brackel, the measured SAR is given with the used input power.

e gl

Software OPENSAR V4
Phantom SN 20009 SAMTL
[ Probe SN W11 EPG122
Liguid Head Ligmid Values: eps” : 39 0 sigma - 1.77
Distance between dipole center and liquad 1 0.0 mm
Arca scan resolution dx=Emm/dy=8mm

Page: 7l
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| Zoon Scan Resolution
| Frequency

Input power

! | |q|,ucl Temperature
Lab Iempef:_nur{-

| Lab Humidity

| dx=Bmm/dy=8m/dz=5mm

| 2450 MHz
20 dBm

[21=C

[21°C

[ 45%

i 15 SAR (W/kg/W) 10 8 SAR (W/kg/W)
reguired measured regjuired measured
300 EIBEI 1.94 I
AS0 4.58 3.06
750 849 5.55
B35 9.56 622
G900 10:9 699
1450 29 7]
Ihﬂ.ﬂ 0.5 168
1640 4.2 18.4
1750 36.4 19.3
1800 384 01
1900 309.7 205
1950 405 20.9
2000 411 213
i 2100 436 21.9
2300 48.7 233
H50 524 53,84 (5.39) 24 2415248
2600 55.3 246 .
3000 £3.8 257
3500 67.1 25

—

¥ i

¥
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7.3  BODY LIQUID MEASUREMENT
Frequency | Relative permittivity (g} Conductivity [a) S/m
required measured required mizasured
150 619:5% 0.80£5%
i _',tl"]_‘ll  sa2ss% | eszessn
450 56.7 35 % 0.94:5%
750 55.5 250 05645 %
835 T s52s8% | | earsn
S0 55.015% 1.05 5%
915 55.0 25 % 10645 %
T 1450 54045 % 130 5%
1610 53815% 14D £5%
1800 53.335% 152+5%
1900 53345% | 152 +5%
2000 533:'5% 1.52:5%
2100 | sazssw | | 1e2e5%
I 2450 52745% PASE | 1ssesm | PASE
2600 52.535% 21645%
3000 52015% 27345%
3500 513 45% 3.3145%
5200 A9.0 10 % 530110 %
5300 489 £10% 5.42 #10%
5400 | ewrsiom | ssacom |
3500 48610 % 5.65 £10 %
I 5600 ag5:0% | | s7s0m |
T 5800 | 4s2:0% 6.00£10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

[Software OPENSAR V4
Phantom SN 209 SAMTI
Probe SN IR EPGI22
L tqutd Body qu.ll.ud Values: c—p& ;53,0 sigma ; 1493
Distance between dipole center and liguid | 100 mm
.jl??‘_‘fﬂ_'m}.‘ﬂ?!‘ “5..&!.“&5.11:&!"1’1‘. e
Loon Scan Resolution dx=Emm/ @—Hmadr—‘mm
Frequency 2450 ’u'[H.:
| Input power 20 dBm
Liguid Temperature 21 °C
Lab Tempemture 210
| Lab Humdity 1a5%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACR ZHT.E A4 SATLLA
SATIMOD
i'requ-enq'r'
Py 1 g SAR (W/kg/ W) 10 g SAR (W /fg/W)
measured measured
2450 54,65 (5.46) 24,58 (2.46)

LI ¥
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bl ALE TRT BTN

SATIMO

8  LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAM71 E:’i’:;gd Nz :":E?;Ed el
COMOSAR Test Bench,  Version 3 NA ﬁf:el‘:" Hncal :ﬂ'ﬂfgi" Ma el
Network Analyzer | 00 & Schwarz SN100132 02/2013 02/2016
Calipers Carrera i CALIPER-O1 i 1212013 ' 12i216
Refarence Probe Satimo EPG122 SN 1811 102016 1072016
Multimeter Keithley 2000 1188656 122013 1212016
Signal Generalar | Agilent E4436C MY49070581 1212013 1212016
F— Aethercomm SN [ remured. |ieat. Mo e reured.
Power Meter HP E4418A US38261408 1212013 1212016
Power Sensor HP ECP-EZEA US3T181460 1272013 1212016
Directional Coupler | Narda 4216-20 01386 ﬁtf"“,ﬁf’;:f‘r’eﬂﬂfr';f 'Eﬁfﬁﬂjﬁfﬂﬁ[jﬁx
L*u“:n?:;:‘;'jngf | Control Company 11-661-0 8/2013 82016
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6. EUT TEST PHOTOGRAPHS
6.1 Photograph of liquiddepth

Photograph of the depth in the Head Phantom (835MHz, 15.8cm depth)

Photograph of the depth in the Head Phantom (1800MHz, 15.8cm depth)
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Photograph of the depth in the Head Phantom (2450MHz, 15.7cm depth)

Photograph of the depth in the Body Phantom (835MHz, 16.1cm depth)
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Photograph of the depth in the Body Phantom (1800MHz, 16.0cm depth)

Photograph of the depth in the Body Phantom (2450MHz, 15.7cm depth)
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6.2Photograph of the Test

Head Setup Photo(Left Cheek)

Head Setup Photo(Left Tilt)

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 107 of 112




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:24EJAGOLF9PRReport No.:LCS1801310024AEB

Head Setup Photo (Right Cheek)

Head Setup Photo(Right Tilt)
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10mm body-worn Back Side Setup Photo(hotspot)

10mm body-worn Front Side Setup Photo(hotspot)
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10mm body-worn Left Side Setup Photo(hotspot)

10mm body-worn Top Side Setup Photo (hotspot)

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 110 0f 112




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:24EJAGOLF9PRReport No.:LCS1801310024AEB

7. EUT Photographs
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