SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1 Report No.: LCS1706020854AE

: FERENCE T - ; Rel: AR ZRTA4SATU. A
SATIMO SAR REFERENCE DMPOLE CALIBRATION REPORT
| Zoon Scan Resolution dx=Fmm/dy=8m'dz=5mm
Frequency | 835 MHz
| Input power | 20 dBm
! Liguid Temperature 4 B
Lab Temperaiure | 2020
| Lab Humidity | 45 %
i 12 SAR (W/kg/W) 108 SAR (W/ka/W)
required meeasured required measured
300 EIBEI 1.94 !
50 . 4.58 . 306
=] 8,49 555
835 9.56  960(09%) | 622 | 620{0.62)
900 10.9 B.94
1450 Fi 16
lhﬂ.ﬂ 0.5 168
1640 34.2 18.4
1750 364 193
1800 | 3.4 | 1 201
1900 309.7 205
1950 405 . . 209
2000 411 21
i 2100 i CER: . 218
2300 48.7 233
2450 524 24
2600 55.3 246
3000 63.8 257
3500 67.1 25 I
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1 Report No.: LCS170602085AE

SATIMO SAR REFERENCE DNPOLE CALIBRATION REPORT el ALRIAEA M SATLL
7.3 BODY LIQUID MEASUREMENT
v Relative permittivity (s.') Conductivity [} $/m
required measured required mizasured
1 50 61.925% 08025 %
i 300  s8245% | oszes%
450 56.7 35 % 0.943:5%
750 55.5 25 % 0.56.45 %
- 835  55245% |  PASS | 097#5% |  Pass
Q00 55.035% 1.05 5%
a15 55.0 25 % 1,06 5%
| 1450 54.0 15 % 13045%
1610 S1815% 1.8045%
1800 53.345% 152+5%
1900 533:5% | 1.5245%
2000 533:&-% 152 x5%
2100 | sa2ses% | | 1s2e5%
I 2450  51745% | 1855%
2600 515859 21645%
3000 52015% 2.735%
3500 513 35% 3.3145%
5200 490 +10 % 5,30 £10 %
5300 489 +10% 5.42 #10%
5400 | 4s7:i0% T ssase% |
5500 486 10 % 5.65 £10 %
I 5600 aB50% | | s77s0m |
T 5800 | 4s2iw% 6.00£10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20009 SAM"]
Probe SN 18/11 EPG122
Itqutd Body qu.ll.ud Values: c—p& : 54, 1 sigma ; 047
Distanice berween dipole center and liquid B 1‘1 ﬂ' mm

.jEF‘._‘Ei‘I‘,_"E"“iJ.".'Hf!‘ df‘_,@‘ﬂxﬂ.ﬁﬂ?ﬂ S
Loon Scan Resolution dx=Bmm/ @*—Hmadr—‘mm
Frequency 8335 MH2

| Input power 20 dBm

Liguid Temperature 2 e
Lab Temperature 21 *C

| Lab Humidity 1a5%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bl ACRIETALLSATLLA
SATIMO
Frequency
o 1g SAR (W/kg/W) 10 g SAR (W/icg/W)
measured measured
- E Q‘;[II[I'_.‘%] .29 [0LBd)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1 Report No.: LCS170602085AE

SAR REFERENCE MPOLE CALIBRATION REPORT B AR TR A LS,

SATIMO

8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAMT1 E:f:;ﬂd ks :"::Ef;gd e ey
COMOSAR Test Bench,  Version 3 NA Eﬁ:ﬁ‘z" b o fﬂﬂﬂfgi" Ma el
Network Analyzer | node & Schwarz SN100132 02/2013 0212016
[ Calipers Carrera | CALIPER-D1 i 1212013 F 12i2016
Reference Probe Satimo EPG122 SN 1811 102018 1072016
Multimeter Keithley 2000 11BB656 122013 1212016
Signal Generalor |  Agilent E4438C MY49070581 1212013 1212016
—— A R
Power Meter HP E4418A US38261498 1212013 122016
Fower Sensor HP ECP-EZ6A US3TiR1460 12/2013 1212016
Directional Coupler | Narda 4216-20 01386 &tﬁ’“&“ﬂ:ﬁfﬂgﬂﬁ;" 'Eﬁfﬁﬂjﬁfﬂﬂ[jﬁﬁ
Lt’:‘;:;:‘;’jﬁgf | Control Company 11-661-9 8/2013 812016
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMKQ-M1 Report No.: LCS1706020854AE

5.4SID1800 Dipole Calibration Certificate

SATIMO

Flie mbOrwnss veir Cesgany

SAR Reference Dipole Calibration Report

Ref: ACR2RT.6.14. 5ATU.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: 1800 MHZ
SERIAL NO.: SN 07/14 DIP 1G800-301

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

%~y [ACCREDITED]
L™ x -

ELIAED

10/01/2015

I Stmmary:

This documwent presents the method and resalts from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench.  All calibration resulis are trsceahle
to national metrology insttutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rl AR ARSI AT A
SATIMD
Name Function Dyt Sigmalure
Prepared by : Jérdme LUC Product Manager 10/14/2015 ;j’ Bt
Checked by ; Jérome LUC Product Manager 10/14/2015 ;jff:ﬁ
Approved by ; Kim RUTKOWSKI Quality Manager 10/14/2015 ¥ Fal
Cusromer Name
Shenzhen LCS
Distribution : Comphiance Testing
Laboratory Lid.
fssue Date Modifications
A 100142015 Initial release
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Re. ACR247.0.14 SATU A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMKQ-M1 Report No.: LCS1706020854AE

SAR REFERENCE DIPOLE CALIBRATION REPORT BALACEITRM SATE-A
SATIMO

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 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 1800 MHz REFERENCE DIPOLE |
Manufacturer Satimo
Model SIDI80O
 Serial Number | SN 07/14 DIP 1G800-301
| Product Condition (new / used) MNew

A yearly calibration mnterval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in ageordance 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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SAR REFERENCE DIPOLE CALIBRATION REPORT BALACEITRM SATE-A
SATIMO

4 MEASUREMENT METHOD

The [EEE 15328, OET 63 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to venify 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 retumn loss of -20
dB or better. The return loss measurement shall be performed against a lquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE S5td. 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.

] MEASUREMENT UNCERTAINTY

All uncertamties hsted below represent an expanded uncertanty expressed at approximately the Y3%,
confidence level using a coverage factor ol k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty,

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequeney 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 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.
' Secan Volume Expanded Uncertainty
1g 203 %
0 g 201 %
Page: 5/11
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1

Report No.: LCS1706020854AE

SAR REFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Rel ACRZET. 0 14.5ATU A

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency, MHr
170 170 170 1760 1780 150 1820 1840 TR0 18RD

19K

7. I _l
A0-
kL
Freguency (MHz) Return Loss (dB) Reguirement (dB) . Impedance
1800 -20.19 =20 340+7.2i0

6.2 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm dmm
required measured required measured required measured
300 | a0041% | [ 250021% 6351 %
450 . 250.0 £1 % . . 166.7 £1 % 635+ %
750 176.0 21 %, 1000 £1 %, LELESS
835 161.0 21 % I I 89.8 11 %% Jbtl%
900 | 1490s1% | | e33s1% 3,641 %.
1450 Ba.l1il% 51,711 % 36zl %,
1500 B0.5 11 %% S0.0 :.-r}:. 3621 %
140 _.-":"_UTl-‘Y- 45 -'"_1? . ie6il%
1750 | ms2awn | [ a2sawn 3621%, [
1200 | nou% | PASS | arn% PASS 3681 % PASS
1500 . GB.0 +1 % [ . 319.5%1 % [ ENE SR
1950 bh.3 +1 %, 18,5 +1%. 3611%,
206040 54.5 +1 % . . 37.521 % 36 %] %.
2100 61031 % ST+l % 3.6 1%,
2300 | sssxim | | nenuwm 3621%,
2450 | sisuaim | | 4% 3641 %
2800 [ 48511 % [ . 28811 % 161l %
3000 415 +1 % 25021 % 3621 %.
35400 . 7.1 . . 26.4 11 %, ieilm I
3700 [ 34Tl % [ . 6.4 +1 % 3641 %, !
FPage: 6/l
wl iyl SATIA D
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMKQ-M1

Report No.: LCS170602085AE

SAR REFERENCE MPOLE CALIBRATION REPORT

SATIMO

Rel: AUR ZET 6 14 5ATL A

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEFIEC 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 o 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
F"m oy Relative permittivity (') Conductivity [2) S/m
| required T measured | required T measured |
[ 300 45.315% | oareswm ||
i 450 43515% 0.87 £5%
. 750 41945% 0.8945%
" 835 $1515% 0.00£5%
500 ALS #59 097 45%
_ 1450 405 5% 1.20£5%
| 1so0 W0as5% | 12345%
[ 1640 40.215% 13145%
1750 40.145% 137+5%
T 1800 40.045% PASS L4045% | PASS
1900 40.015% 140 5%
1950 40.03:5% 14025 %
2000  40015% 1.40 5%
2100 39.8 45 % 149 +5%
, 2300 319.515% 167 £5%
[ 2450 19,2 45% | 18045%
[ 2600 39.0 25 % 196 5%
| | e | et
l 3500 EVLEL 291+5% |
7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Sid. 1528 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 V4
Phantom SN 20/09 SAMTL
| Probe SN 18/11 EPG122
Liguid Head Liguid Values: eps” ; 41.3 sigma - 1.38
Distance between dipole center and liquad 1 0.0 mm
Area scan resolution dx=Rmm/dy=8mm

Page: 7l

This disewment dhall mor he reprodiceed, eecest M Sl or (8 Faer, withomr the wrines approoel af 54 TIMOD
The informvation cortabned herebn i fo b wsed ondy for he parpose for whici O 5 osheniled! g s pod dis
B Feleraed dn wikals i T W IRy e ||'||IIIII'III_|.r o SATIAC,

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

Page 131 of 182
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Report No.: LCS1706020854AE

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Rel: AUR ZET 6 14 5ATL A

| #Zoon Scan Resolution
Frequency

Input pm'l..'cr

! Liguid Temperature
Lab Temperaiure

Lab Humidity

| de=Fmm/dy=8m/dz=5mm

1800 MHz
| 20 dBm
[21°C
[21°C

| 459

i 1.2 SAR (W/kg/W) 102 SAR (W/ke/W)
required meeasured required measured
300 EIBEI 1.94 !
50 4.58 306
=0 849 5.55
B35 9.56 622
900 10.9 B.94
1450 Fi 16
1hﬂ.ﬂ 0.5 168
1640 34.2 18.4
1750 364 193
lEIZID : : 3"3..-‘! ; 3813 (3.E1) E 201 2 [ 2020 {2023 .
1900 309.7 205
1950 405 209
2000 411 21
i 2100 CER: 218
2300 48.7 233
2450 524 24
2600 55.3 246
3000 63.8 257
3500 67.1 25 I
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AMKQ-M1

Report No.: LCS170602085AE

SAR REFERENCE MPOLE CALIBRATION REPORT

Rel: AUR ZET 6 14 5ATU A

SATIMO
7.3 BODY LIQUID MEASUREMENT
v Relative permittivity (s.') Conductivity [} $/m
required measured required mizasured
1 50 61.925% 08025 %
300  58245% 0.92 45%
450 56.7 35 % 0.943:5%
750 55.5 25 % 0.56.45 %
335  35255% 097 5%
Q00 55.035% 1.05 5%
a15 S50 25 % 10635 %
1450 54.0 15 % 13045%
1610 S1815% 1.8045%
1800 53.335% PASS 152+5% PASS
1900 533:5% | 1.5245%
2000 533:&-% 152 x5%
2100 | sa2ses% | | 1s2e5%
2450  51745% 155:5%
2600 515859 21645%
3000 52015% 2.735%
3500 513 35% 3.3145%
5200 490 +10 % 5,30 £10 %
5300 489 +10% 5.42 #10%
5400 | 4s7:i0% 5.53410% |
5500 486 10 % 5.65 £10 %
5600 aB50% | 577310% |
5800 482410% 6.00 410 %
74 SAR MEASUREMENT RESULT WITH BODY LIQUID
[ Software OPENSAR V4
Phantom SN 20009 SAM"]
Probe SN IR EPGI22
L tquuﬁ Body qu.ll.ud Values: c—p& 53, 3 sigma; 1.5

| 1!! [F mm

Area scan _’E',*“iJ}.'Hi’!‘

Loon Scan Resolution

d;h Bmm @*—Hmadr— ~'~mm

Frequency 1800 ’u'[H.:
| Input power 20 dBm
Liguid Temperature 2 e

Lab Temperature 21 *C
| Lab Humidity 1a5%
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Report No.: LCS1706020854AE

SAR REFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Rel ACRZET. 0 14.5ATU A

Frequency
o 1g SAR (W/kg/W) 10 g SAR (W/icg/W)
measured measured
1800 32,03 (2.90) 20.65 (2.07]

2 !
530 \\. |
T, L B
Sl L NEN
¢ - ‘l\"‘\-._‘_‘\‘
18 e =
- 01 M [ - - A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1 Report No.: LCS170602085AE

SAR REFERENCE MPOLE CALIBRATION REPORT B AL TR T L S

SATIMO

8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAMT1 E:’i’:;gd HEEE :"::Ef;gd e ey
COMOSAR Test Bench,  Version 3 NA Eﬁ:ﬁ‘z" b o fﬂﬂﬂfgi" Ma el
Network Analyzer | node & Schwarz SN100132 02/2013 0212016
[ Calipers Carrera | CALIPER-D1 i 1212013 F 12i2016
Reference Probe Satimo EPG122 SN 1811 102018 1072016
Multimeter Keithley 2000 11BB656 122013 1212016
Signal Generalor |  Agilent E4438C MY49070581 1212013 1212016
Ampifier Aethercomm SNOG| | calrequirod. et 8o cal sequirod.
Power Meter HP E4418A US38261498 1212013 122016
Fower Sensor HP ECP-EZ6A US3TiR1460 12/2013 1212016
Directional Coupler | Narda 4216-20 01386 &tﬁ’“&“ﬂ:ﬁfﬂgﬂﬁ;" f;’;"“;f::ffﬂﬁ["ﬁ;"
Lt’:‘;:;:‘;’jﬁgf | Control Company 11-661-9 8/2013 812016
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCCID: 2AMKQ-M1 Report No.: LCS1706020854AE

5.5S1ID1900 Dipole Calibration Ceriticate

SATIMO

Thf S Ly ey

COMOSAR E-Field Probe Calibration Report

Ref : ACR.262 8. 14 SATUA

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.
IF.. XINGYUAN INDUSTRIAL PARK.TONGDA ROAD,
BAO'AN BLVD
BAO'AN DISTRICT, SHENZHEN, GUANGDUONG CHINA
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE

FREQUENCY:1900MHz
SERIAL NO.: SN 3014 DIPLGO900-333

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

ACCREDITED

10/012015

Summan

Thn deoument presnts e method amd resalis from sn scorediied COMOSAR Doumeiric E-Field
Probye calibration r‘.;!r.li.l-:|| m SATINO USA wnang the ALISAR ' CALIBAIR =t bench, for use
with 8 SATINO COMUOSAR ovsiem ooly Al calsbration results are treccable B nafona
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCCID: 2AMKQ-M1 Report No.: LCS1706020854AE

SATIMO

COMOSAR E-FIELD PROBE CALIBRATION REPORT

Rel: AUR 262 K 14 5ATU A

Name Funciion Die Signature
Prepared by Jerome LUC Product Manager 10/14/2015 f){g’
-
Checked by ; Jérome LUC Product Manager 10/14/2015 ;,jfﬁ"-'
Approved by : Kim RUTKOWSKI Quality Manager W0A42015 |, jsisefs

Customer Name

Shenzhen LCS

Distribution : Compliance Testing
Laboratory Lid.
fssue Date Maodifications
A 10/1472015 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Raf ACE 261 SATH-A
SATIMO

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 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 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 agcordance 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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SAR REFERENCE DIPOLE CALIBRATION REPORT Raf ACE 261 SATH-A
SATIMO

4 MEASUREMENT METHOD

The [EEE 15328, OET 63 Bulletin C 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 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.

42 MECHANICAL REQUIREMENTS

The IEEE S5td. 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.

] MEASUREMENT UNCERTAINTY

All uncertamties hsted below represent an expanded uncertanty expressed at approximately the Y3%,
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:

Frequeney 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 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. S -
Scan Yolume Expanded Uncertainty
1g 203 %
10g 20.1 %
- Page: 5/11 _

This disewment dhall mor he reprodicecd, excepr i full oF (8 Faer, withomr the wrines approvel af SATIMOD
The information cortabngd herebn i fo b wsed ondy for the purpose fie wlhick iF s sefositled aad (s aof e
B Feleraed dn wikals i ey W IRy e |.'||I|llrlll_l.'. o SATIAC,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 140 of 182




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AMKQ-M1 Report No.: LCS1706020854AE

SAR REFERENCE DIPOLE CALIBRATION REPORT
SATIMO

Rel ACR.262.E:14.3ATU. A

6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Frequency, MHr
1800 1320 1Bs00 188D I8B0° TS0 1520 1940 1960 19RD A0

=

Frequency (MHz) Return Loss (dB) Requirement (dB) . Impedance

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Freguency, Mire
6000 1220 1B40 1863 1BRS 1800 1920 1340 1860 1980 2000

=

L

1900 -23.68 ! 20 | 51207640

6.3 MECHANICAL DIMENSIONS

.1'3_ —— A .
3 —
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance ]
1900 -20.22 -20 BEN+9.61Q |

s i JealT iF (i ater, witvonr the wiltnea oy

Froquancy MH:z L mm h mm d mm
reqguired measured reqguired measured required | measured
300 420.0 21 %, 250.0+1 % 63511 % |
450 3500 41 %, 166,741 %, E3541%, | ;
750 176.0£1 %. 100.0 21 %. 63541 % |
235 161.0 £1 %6, 29B+1 % 1641 % [
Page: /11
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800 | 148.041% [ sm3un I641%
1450 B9.111% 51.7+1 % 36z1%.
1500 805 41% | s00x1%. 3641 %.
1640 79.041% | 4s741% 3681%.
1750 752 41%. 42941% 1,621 %,
1800 FI041% | a7a% 3681%,
1500 68.011% PASS |  38541% PASS 3641 %, PASS
1950 6.3 +1% IBE21Y, 1681%,
2000 B4.5 +1% | 3151k 3,641 %,
2100 61.0 41 % 35741 % 3681 %.
2300 55511 %. 32611 %. 361l %
2450 515 at9e 30.441% 3621 %,
i 2600 | ags11% | msnm T 3sn%
3000 415 +1% 25.041 %, 3641 %.
3500 37.0:1% | a1 3641%,
3700 | 3aran 264 21 % 3651 %.

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 réquirements. The validation measurement must be performed
against a liquid filled Mat 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":::m Relative permittivity (g,") Conductivity (o] $/m
reguired measured required measured
300 453145% 087 5%
/50 435 :5% 087 25%
750 41915% 0895 %
B3s ALS 85 % 0.90 %5 %
i 415 25% 097 5%
1450 T a0s5s% | | 12005%
i 1500 il 404 25 % i i i LI3s5% 1 ji

1640 0.2 #5% L31#5%
1750 0135% 13745%
1E800 A0.0 25 % Lales %
1900 400 25 % PASS L4025 % PASS
1950 40.015% 14015%
2000 ADLD 25 % L40+5%
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2100 WH5H 149 45%
2300 39545 % Le7£5%
T 2480 T | 1s0ss%
2600 | ampes% | 1 196s5%
3000 B35 45% | 280s5%
3500 37.915% 29115%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEIIEC 62209 slandards 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 normahized to | W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantoim SN 20009 SAMT1
Probe SN 1§/11 EPG12
| Ligid Head Liguid Values: eps” : 41.1 sigma - 1.42
| Distance between dipole center and liquid L0 oume
| Area scan resolution dx=Bmm/dy=8mm
| Zoon Scan Resolution dx=Emm/dv=8m/dz=5mm
| Frequency 1900 MHz
| lopist power 29 ftiw
Liguid Temperature 217G
| Lab Temperature 2150
Lab Humidity 45 %
Frogue
A 1 g SAR (W/ka/W) 10 g SAR (W/kg/W)
required measured required meagured
300 2.85 1.54 [
a50 4.58 3.06
750 845 555
235 9.56 6.22
900 109 6.99
1450 25 16
1500 30.5 1648
1640 342 184
1750 6.4 183
1800 184 201
19600 397 39,84 {3,98) 05 2020 {2.02)
1850 4.5 209
2000 411 211
2100 43.6 213
2300 48.7 233

Page: 811
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT
2450 52.4 24
2600 553 4.6
3000 63.8 25.7
1500 671 5
/
:jii'\“ [ |
i |
Tum ‘a\ |
=R %
; e .
I =N T
WP E o 4% 10 @ R
7.3 BODY LIQUID MEASUREMENT
FFE::T:“ Relative permittivity (g,') Conductivity (o] 5/m
reqguired miasured regjuired . muaasured
| 50 61915% 08025 %
L300 | ss2ssm | T os2es% |
450 S6735% | .94 £5 %
750 T s5545% 0965 %
835 557 359 097 5%
900 55.0 259 1.0545%
915 55.0 25 % 1,06 25 %
1450 | s4015% | 1 13085% |
1610 53.8 45 % 14025 %
1800 C53315% | | 15285%
1900 53345% “paAss 15245% | PASS
2000 53.315% 152 5%
2100 53.245% 162 25%
2450 52,715 % 1.9515%
2600 525 450 216 45%
3000 52,025 % 273+5%
3500  51315% 331 45%
2200 49.0110'% 530 £10%
300 4B.9£10% 5.42 +10 %
j-l.uij 48.7 +10 % . 553 £10%
Page: 9/11
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5500 4.6 +10 % 5.65 +10%
SH00 485 +10 % 577 #10%
SR00 48,2 +10 % 6.00 10 %

T4 SAR MEASUREMENT RE

SULT WITH BODY LIQUID

Software

OPENSAR Vd

Phantom

SN 209 SAMTI

| Probe

AN 181 Bl 2

| Liguid

| Body Liquid Values: eps” : 534.2 sigma : 1.54

| Distance between dipole center and liguid

L 100 mim

Area scan resolution

dx=EBmm/dv=8mm

Loon Scan Resolution

| dx=Bmmidyv=8m/de=5mm

Frequency | I.‘?UL'\'l}lz
| Input power 20 dBm
| Liguid Temperature 2176
| Temperature 2%
| Lab Humidity 45 %
Freguent ' 1
el ‘ 1 SAR (W/kg/W) ] 10 g SAR (W/kg/W)
measured measured
1500 43.33[4.33) 2159 {2.16)

by e Y e

PE s \‘
& \ ...... Bl B il s
e Y
?. iTh- - \.\ Y - |
B g—
S e !
R DR AT ]
il_;..l_ ._.... I_ - — - .. I._
= i} 4 & & W L R e . s O
] LTV ¥ sl J
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAMT1 E:’i’:;gd FREE :"::Ef;gd e ey
COMOSAR Test Bench,  Version 3 NA Eﬁ:ﬁ‘z" b o fﬂﬂﬂfgi" Ma el
Network Analyzer | node & Schwarz SN100132 02/2013 0212016
Calipers Carrera CALIPER-D1 1212013 F 12i2016
Reference Probe Satimo EPG122 SN 1811 102018 1072016
Multimeter Keithley 2000 11BB656 122013 1212016
Signal Generalor |  Agilent E4438C MY49070581 1212013 1212016
—— A R
Power Meter HP E4418A US38261498 1212013 122016
Fower Sensor HP ECP-EZ6A US3TiR1460 12/2013 1212016
Directional Coupler | Narda 4216-20 01386 &tﬁ’“&“ﬂ:ﬁfﬂgﬂﬁﬁ 'Eﬁfﬁﬂjﬁfﬂﬂ[jﬁﬁ
Lt’:‘;:;:‘;’jﬁgf | Control Company 11-661-9 8/2013 812016
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5.6S1D2450 Dipole Calibration Ceriticate

SATIMO

Thal MEACTIFarimAR WESE0N CORIGIARY

SAR Reference Dipole Calibration Report

Ret: ACR287.8.14.SATU.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

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

['tus 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 arg traceabls
to pational metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Raf ACEIATRM SATH-A
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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 validations
and the measurements that were performed to venify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE |
Manufacturer Satimo
Model SID2450
 Serial Number | SN 07/14 DIP 2G450-306
| Product Condition (new / used) MNew

A yearly calibration mnterval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in agcordance 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 15328, OET 63 Bulletin C 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 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.

42 MECHANICAL REQUIREMENTS

The IEEE S5td. 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.

] MEASUREMENT UNCERTAINTY

All uncertamties hsted below represent an expanded uncertanty expressed at approximately the Y3%,
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:

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

measurements. S -
Scan Yolume Expanded Uncertainty
1g 203 %
10g 20.1 %
- - Page: 5/11 _
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6

6.1

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE

Frequency, MHr

o

11, d

00 243

2440

24R0

2450

JED0 PR30

50

A= . |
Fregquency (MHz Return Loss (dB) Requirement (dB) Impedance
2450 -25.61 =20 H800-090
6.2 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured

300 420,041 %, 2500 +1 % 635+l %

450 250.0 £1 . 166.7 £1 % 5:35 +1 %

750 176.021 %, 100.0 21 %, 6351 %

B35 161.021 %. 9.8 11 % Jbtl%

200 1490 21 B, B 341% 3621 %

1450 B9.1 11 % 21,711 % 362l %

1500 BOS 41 % 5000 :.-r}:. 3621 %

140 _.-":‘-_U;-‘P- 45 ?_r?'i':. b6zl

1750 752 41 % 42841 % 3621% [

18400 72041 % 41,7 11 % 3621 %

1500 G8.0 +1 % [ 3951 % [ ENE R

1950 RIS 18,5 41 %, 361 %

2000 B4.5 +1 % 3751 % Josl%

2100 B1.0 1% BTN 36 %

2300 55.5 +1% 326+1%. 3621%

2450 51541% PASS 304 1%, PASS 1641 % PASE
2600 48511 % BB 11 %, 3631 %

3000 Al5 1% 25021 %, 3621 %

3500 arl 26,4 11 %, ezl I

3700 34,701 W 6.4 1 M ELESR !

FPage: 6/l
A wl el SATIA D

i it ks sefrawitled aad s el fe
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEFIEC 62209 slandards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechamcal 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 deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F"m oy Relative permittivity (') Conductivity [2) S/m

| | required | measured | required T measured |
L = T it st St
i 450 3515% 0.8715%
. 750 419 45% 0.8945%
" 835 $1515% 0.00£5%

500 AL5 5% 097 45%
_ 1450 405 45% 1.20£5%
| 1so0 T a4 | 12345%
[ 1640 40.245% 1315%

1750 40.145% 13745%
T 1800 T a0045% | | ranssw |

1500 40.015% 140$5%

1950 40.035% 14045 %

2000  40015% 1.40 5%

2100 1A 5% 145 +5%
, 2300 39.5 15 % 167 £5%
[ 2450 19,2 45% PASS | 18045% PASS
[ 2600 39.0 25 % 196 5%
- A - S e
l 3500 EVLEL 291+5% |

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 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
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 TSN 20/09 SAMT1
[ Probe SN I®/11 EPGI22
Liguid Head Liguid Values: eps” ; 39 0 sigma - 1.77
Distance between dipole center and liquad 1 0.0 mm
Area scan resolution dx=Rmm/dy=8mm

Page: 7l
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| Zoon Scan Resolution dx=Fmm/dy=8m'dz=5mm
Frequency | 2450 MHz
| Input power | 20 dBm
! Liguid Temperature 4 B
| Lab lemperature | 2020
| Lab Humidity | 45 %
i 1 SAR (W/kg/W) 108 SAR (W/kg/W)
required meeasured required measured
300 EIBEI 1.94 !
450 : 4.58 . 306
=] 8,49 555
H35 9.56 . . 6.22
G900 10:9 699
1450 25 16
1hﬂ.ﬂ 0.5 168
1640 34.2 184
1750 364 193
1800 | 34 | T 21
1900 3.7 205
1950 40:5 . . 205
2000 411 211
i 2100 i LER: . 218
2300 4B.7 233
2450 524 53,80 (5.353) 24 2415 (242}
2600 553 246 .
3000 638 257
3500 67.1 25 I

W Fmi [ Tl

writtea apmrrovel il 54 TIMD

i ks sealvawitled aad s el fe
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7.3 BODY LIQUID MEASUREMENT
v Relative permittivity (s.') Conductivity [} $/m
required measured required mizasured
1 50 61.925% 08025 %
i 300  s8245% | oszes%
450 56.7 35 % 0.943:5%
750 55.5 25 % 0.56.45 %
- 835 C 55215% | | oors5%
Q00 55.035% 1.05 5%
a15 55.0 25 % 1,06 5%
| 1450 54.0 15 % 13045%
1610 S1815% 1.8045%
1800 53.345% 152+5%
1900 533:5% | 1.5245%
2000 533:E% 152 x5%
2100 | sa2ses% | | 1s2e5%
I 2450  51745% PASS | 1ess% | Pass
2600 515859 21645%
3000 52015% 2.735%
3500 513 35% 3.3145%
5200 490 +10 % 5,30 £10 %
5300 489 +10% 5.42 #10%
5400 | 4s7:i0% T ssase% |
5500 486 10 % 5.65 £10 %
I 5600 aB50% | | s77s0m |
T 5800 | 4s2iw% 6.00£10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 2009 SAM"]
Probe SN IR/ EPGI22
L tquuﬁ Body qu.ll.ud Values: c—p& ;53,0 sigma ; 1493
Distance between dipole center and liquid L R
.jﬁl‘fﬂ!ﬂ}.‘ﬂﬂ‘ df‘..@"ﬂﬂi:ﬁ!‘l’l‘. .
Loon Scan Resolution dx=Bmm/ @*—Hmadr—‘mm
Frequency 3450 ’u'[H.:
| Input power 20 dBm
Liguid Temperature 21 °C
Lab Temperature 21 *C
| Lab Humidity 1a5%

Page: 9/11
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Frequency
o 1g SAR (W/kg/W) 10 g SAR (W/icg/W)
measured measured
2450 54,65 [5.46) 24.58(2.46)

=
o SEEREAER - SuEE
= .24 & Nle M\ IFDEMFN0N
T wjami | # il 2wy
FPage: MY T
e r i vael inf 54 TIMED
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8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAMT1 E:’i’:;gd HEEE :"::Ef;gd e ey
COMOSAR Test Bench,  Version 3 NA Eﬁ:ﬁ‘z" b o fﬂﬂﬂfgi" Ma el
Network Analyzer | node & Schwarz SN100132 02/2013 0212016
[ Calipers Carrera | CALIPER-D1 i 1212013 F 12i2016
Reference Probe Satimo EPG122 SN 1811 102018 1072016
Multimeter Keithley 2000 11BB656 122013 1212016
Signal Generalor |  Agilent E4438C MY49070581 1212013 1212016
—— A R
Power Meter HP E4418A US38261498 1212013 122016
Fower Sensor HP ECP-EZ6A US3TiR1460 12/2013 1212016
Directional Coupler | Narda 4216-20 01386 &tﬁ’“&“ﬂ:ﬁfﬂgﬂﬁ;" 'Eﬁfﬁﬂjﬁfﬂﬂ[jﬁﬁ
Lt’:‘;:;:‘;’jﬁgf | Control Company 11-661-9 8/2013 812016

Page: 1111
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5.7S1D2600 Dipole Calibration Ceriticate

SATIVIO

Ts PEACTIRarRAR WESR0N COMQAIY

SAR Reference Dipole Calibration Report

Ref: ACR.262.11.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING

LABORATORY LTD.

1/F, NYUAN INDUSTRIAL PARK,TONGDA ROAD

BA

BAOAN BLVD
OAN DISTRICT,SHENZHEN,.GUANGDONG,CHINA

SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 30/14 DIP2G600-336

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

Wes
s
W

(ACCREDITED)

Summary:

I'his document presenis the method snd resalts from an aceredited SAR reference dipole calibration
performied in SATIMO USA using the COMOSAR 1e51 bench,  All calibration resulis arg traceable
to national metrology institutions.
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A 9192015 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 validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

b DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE |
Manufacturer Satimo
Model SID2600
| Serial Number | SN 30/14 DIP2G600-336
| Product Condition (new / used) Mew

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

Page: 4/11
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4 MEASUREMENT METHOD

The [EEE 1528, OET 65 Bulletin C 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 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.

42 MECHANICAL REQUIREMENTS

The IEEE 5td. 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.

5 MEASUREMENT UNCERTAINTY

All uncertamties histed below represent an expanded uncertamnty 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 15328, OET 65 Bulletin C, CENELEC EN30361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation

measurements. . o -
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 IN HEAD LIOUID
Frequency, MHr
2800 2520 .."'_.-.f—'l'l F5R0 25R0 MRDD 20 M40 MED  JERD 2T
Aan-
35
Frequency (MHz) Return Loss (dB) Reqguirement (dB) Impedance
2600 -34.35 =20 5020+ 1.9i0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Freguency, MiHe

2563 MERD PEDD MEPD 2E40  GED

2680

700

=
mik
._'|_:._
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance ]
2600 24.18 -20 45.70-45i0 |
6.3 MECHANICAL DIMENSIONS
Fregquency MHz L mm h mim d mm
required measured required measured regquired | measured
300 420.0 21 % 250.0 +1 %: 63581 % | [
450 2900 £1 %, 166,741 5%, 63541 %, | ;
750 176.0 21 %. 100.0 £1 %. 6.35 +1 % |
835 161.021 %, 89811 % 3641% | [
Page: /11
f, of i Sl i i et itfronr e wrlmea apgrovel il S4TIWD
B . pore fi I i i L I
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200 : 149.0 21 %. i 33.341% 3641 %
1450 89.1 +1% 51741 %, 3641 %
1500 IED.E 1% | 50041 % 16 tl;'i
140 79.0 +#1 % 45741 % 3621%,
1750 752415 425941 %, 3621 %
1800 71021% | s17a% 31621%,
1500 6B.0 %1% [ 15531 M 3641 %.
1950 G6.3 413 3B 541 % 3641%.
20400 M451l% 31511 % 3621%
2100 61.0 41 % 35741 % 3621 %
2300 55.5 +1%. 32.6 1% 361 %.
2450 515 +1% 30.441 % 3621 %
[ 2600 | agsa1% PASS |  288#1% |  PASS | 3g31% |  PASS
30000 41.5 +1 %% . }‘_.‘i.ﬂil . 3641 D'Eu..
3500 37.0:1% | 4n1% 3641%.
3700 [ 3471 % . 26.4 +1 % 1621 %

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 (2] $/m
reguired measured required measured
300 453115% 087 t5%
450 431.5 #5% 08725 %
750 41915% 08O £5 %
835 AL 25 % 090 %5 %
S0 415 5% 007 5%
1450 Ca0sas% | | 12005%
I 1500 i 404 25% i i 1.23#5% 1 jil
1640 40.2 15 % 131#5%
1750 D135% 13745%
1800 A0.0 5% Lales %
1800 40.0 25 % L4025 %
1950 40015 % 140 5%
2000 AL 25 % 1405 %

Page: 7l
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2100 39.8 45 % 14945 %
2300 0535 1675 %
T 2es0 19.2:5% 18015%
2600  19.0:5% PASS 1,96 45 % PASS
3000 B545% 2.40 15 % '
3500 37.915% 29145%

7.2  SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEIIEC 62209 slandards 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 | W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20V09 SAMTL
Probe SN 18/11 EPG127
| Liguid Head Liguid Values: eps’ - 38.3 sigma - 1.92

L0 o

Area scan resolution

dx=Emm/dy=Emm

?.nnnl Scan Resolution

dx=Rmm/dy=8m/dz=5mm

| Frequency

260 MHz

| Input power 20 dBm_
Liguid Temperature 21 %C
| Lab Temperaiure T E
Lab Humidity 45 %
m:::“ 1 g SAR (W/ke/W) 10 g SAR (W/kg/W)
required measured regulred measured

300 285 . 1.94

A5 4.58 306

750 849 3:55

B35 9.56 b6.22

900 10.9 699

1450 29 16

1500 0.5 1638

1640 342 i8.4

1750 364 19,3

1EDO 184 201

1900 £ 05

.:I_*ESG #l}..S 209

2000 411 211

2100 436 2;9

zsm #IE ? z},j
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2450 52.4 24
2600 E5.3 56,14 {5.62) 2456 24 .08 {2.41)
3000 63.8 5.7
3500 67.1 25

e
L]
T Gt
> = o ! \H‘.\ t
I . ""-.-“- T
e 0.2 e e e
¥ e o LI B I"_l.'.;n;f'[.]z\:lcf_['x
73 BODY LIQUID MEASUREMENT
FFE::T:W Relative permittivity (g,') Conductivity [a] 5/m
reguired miasured required . measured
150 G1915% 08025 %
300 | ss2ssm | 1 os2es% |
450 S6745% | 0.9445%
750 T E5545% 096 25 %
B35 55,2 25 % 0,97 £5%
900 55.0 59 10545%
Q15 550 5% 1,06 25 %
1450 | ss0ss% | 1 130255 |
1610 53845 % 1.40 25 %
1800 T 53318% | T 15248%
1900 53.325% 152 45%
20000 $3.315% 1.5215%
2100 53.235% 162:5%
2450 52715% 1.9515%
2600 515 45 % PASS 21645% | PASS
3000 52.0 5% 273:5%
3500  51315% 331 45%
A200 A9.0+10 % 530 +10%
A300 4B.9 +10 % 5.42 £10 %
5400 4BTH0% 55310 %
Page: 9/11
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5500 4.6 +10 % 5.65 +10%
SH00 485 +10 % 577 #10%
5800 48.2 +10 % 6.00 £10 %

T4 SAR MEASUREMENT RESULT WITH BODY LIQUID

- Software OPENSAR V4
Phantom =M 209 sAMTI

| Probe SN IR EPal22

| Liguid | Body Liquid Values: eps” @ 51.8 sigma ; 2.19

| Digtance between dipole center and liguid | 10.0 mm

_Area scan resolution da-Bmm/dy=Smm __
ZLoon Scan Resolution _' dx=Bmmidy=8m/de=Smm
Frequency 72600 MHz

| Input power [ 70 dBm

i i iquiét Temperature [21°%

| Lab Temperature [21°C

[ Lab Humidity 45 %

P ‘ 1§ SAR (W/kg/W) ] 10 g SAR (W/kg/W)
measured reasured
2600 57.49 (5.75) 24.88 {2.45)
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SATIMO

SAR REFERENCE MPOLE CALIBRATION REPORT

et ACR. 2621114 SATL. A

8 LIST OF EQUIPMENT

SAM Phantom Satimo SN-20/09-SAMT1 ﬂff;i“ Hoenl Eﬂiﬂ Wa. oo
COMOSAR Test Bench  Version 3 NA :‘;f:f:;g‘f" Nt :;ﬁ::f:g‘_" Ha
Network Anatyzer | Rhode ;Ui“““rz SN100132 02/2013 0212018
Calipers Carrera CALIPER-01 1212013 1212016
Reference Probe Satimo EFPG122 SN 1811 1072015 1072016
Multimeter Keithley 2000 1188656 1212013 1212016
Signal Generator | Agilent E4438C MY49070581 1212013 1212016
e | pevmonn | owows [ S o s
Power Meter HP E4418A US38261498 1212013 1212016
Power Sensor HP ECP-E26A US3T181460 1212013 1212016
Directional Coupler | Marda 4216-20 01386 E::’aﬁé“g;ffeg:ﬁ;? g;?’ﬁ::;ffeggﬁéf
LEU“;ES;T;':“;;"E | Control Company 11-661-9 812013 8/2016
Page: 1711
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5. EUT TEST PHOTOGRAPHS
6.1 Photograph of liquid depth

Photograph of the depth in the Head Phantom (750MHz, 15.9cm depth)

Photograph of the depth in the Head Phantom (835MHz, 15.8cm depth)
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Photograph of the depth in the Head Phantom (1800MHz, 15.9cm depth)

Photograph of the depth in the Head Phantom (1900MHz, 15.7cm depth)
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Photograph of the depth in the Head Phantom (2450MHz, 15.8cm depth)

Photograph of the depth in the Head Phantom (2600MHz, 15.5cm depth)
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Photograph of the depth in the Body Phantom (835MHz, 16.1cm depth)
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Photograph of the depth in the Body Phantom (1900MHz, 16.0cm depth)
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Photograph of the depth in the Body Phantom (2450MHz, 15.6cm depth)

Photograph of the depth in the Body Phantom (2600MHz, 16.2cm depth)
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6.8 Photograph of the Test

Head Setup Photo( Left Cheek ))

Head Setup Photo( Left Tilt)
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Head Setup Photo(Right Cheek )

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

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

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

10mm body-worn Bottom 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 180 of 182




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMKQ-M1 Report No.: LCS170602085AE

6. EUT Photographs
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