w Report No.: BL-SZ1660087-701

MEAS. 112 Back Side Plane with Bottom Side on Middle Channel in IEEE 802.b

mode
Test Date: 21/6/2016
Measurement duration: 15 minutes 33 seconds
Signal: WLAN, f=2437.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 53.62; Conductivity: 1.94 S/m
Test condition: Ambient Temperature: 21.8°C, Liquid Temperature: 20.5°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.55
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=5mm, dy=5mm, dz=5mm,Complete
Maximum location: X=-4.000000, Y=-12.000000
SAR 10g (W/Kg): 0.058544
SAR 1g (W/Kg): 0.089709
Power drift (%): 1.31
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ANNEX D EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ1660087-AW.pdf”.

ANNEX E SAR TEST SETUP PHOTOS

Please refer the document “BL-SZ1660087-AS.pdf”.
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w Report No.: BL-SZ1660087-701

ANNEX F CALIBRATION REPORT

F.1 E-Field Probe

COMOSAR E-Field Probe Calibration Report

Ref : ACR.299.1.15.SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,
NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 34/15 EPGO265

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

Wi,
w1y,

SN2
e iy - P4
"4j/,~\\_>? [ACCREDITED)

Oyl o e e

Calibration Date: 10/12/2015

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in MVG USA using the CALISAR / CALIBAIR test bench, for use
with a COMOSAR system only. All calibration results are traceable to national metrology
institutions.
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref AURGIILIS SATU &
Name Function Date Signature
Prepared by : Jérome LUC Product Manager 10/26/2015 ﬁ’
Checked by : Jérome LUC Product Manager 10/26/2015 ﬁ/
Approved by : Kim RUTKOWSKI Quality Manager 1026/2015 - Jusrhoni /i

Customer Name

SHENZHEN
BALUN
TECHNOLOGY
Co.,Ltd.

Distribution ;

Issue Date Modifications

A 10/26/2015 Initial release
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Report No.: BL-SZ1660087-701

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.299.1.15.5ATU.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 34/15 EPGO265
Product Condition (new / used) New
Frequency Range of Probe 0.45 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.192 MQ
Dipole 2: R2=0.230 MQ
Dipole 3: R3=0.205 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the IEELE 1528. OET 65 Bulletin C and
CEVIEC 62209 standards.

Figure 1 — M1VG COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide. performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

Page: 4/10
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.299.1.15.SATU. A

32 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

3.3 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

34 ISOTROPY

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

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEIIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. 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.

Tincertainty analysis of the probe calibration in waveguide
Uncertainty Probability .2 " Standard
ERROR SOURCES value (%) Distribution Dyt ¢ Uncertainty (%)

Incident or forward power 3.00% Rectangular \/5 1 1.732%
Reflected power 3.00% Rectangular — \/5 — 1 1.732%
Liquid conductivity 5.00% Rectangular — \E — 1 2.887%
Liquid permittivity 4.00% Rectangular —_— ‘/3 — 1 2.309%
Field homogeneity 3.00% Rectangular 1 1.732%
Field probe positioning 5.00% Rectangular \/5 | 1 2.887%
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR299.1:15.SATU. &

Field probe linearity 3.00% Rectangular ﬁ [ 1 1.732%
Combined standard uncertainty — 5.831%

Expanded uncertainty 12.0%
95 % confidence level k =2 i

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21=C
Lab Temperature 21°C
Lab Humidity 45 %

5.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normz dipole
1 (uV/(Vim)*) | 2 (uV/(V/m)*) | 3 (uVAV/m)*)
0.72 0.81 0.85

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 90 95

Calibration curves ei=f(V) (i=1.2.3) allow to obtain E-field value using the formula:

1037-—— — — ——
800-+
e =] —1
$ o el Dipole 1
= - — Jipole
3 L Dipale 2
& 400 aE
v
|
200 /.,
1= |
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Vaoltage (V]
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.299.1.15.SATU. A

52 LINEARITY

Linearity
1.00-
075
050
025

PRIRTTTE FTRTY ATITS FRUTH FTRN EREw) Swawe ] pem
0.00 2nsnnga s +

0,25
050
075

-1.00-,
0

Linearity Error (dB)

50 100 150 200 250 300 350 400 450 438
E-Field (V/ml

Uinearity [+/-1.61% {+/-0.07dB)

5.3 SENSITIVITY IN LIQUID

Liqud Frequency Permittivity Epstlon (S/m) ConvF
(MHz +/-
100MIHz)

HLA450 450 4412 (.88 1.85
BL450 450 58.92 1.00 1.90
HL750 750 4224 0.90 1.81
BL750 750 56.85 0.99 1.88
HLS850 835 43.02 0.90 2.04
BL850 835 53.72 0,98 212
HL900 900 4247 0.99 1.86
BLO0O 900 56.97 1.09 1.92
HL1800 1800 4224 1.40 2.04
BL1800 1800 53.53 1.53 2.08
HL1900 1900 40.79 1.42 2.35
BL1900 1900 54.47 15T 242
HIL2000 2000 40.52 1.44 223
BL2000 2000 54.18 1.56 232
HI2450 2450 38.73 1.81 247
BL2450 2450 5323 1.96 2.55
HL2600 2600 38.54 1.95 236
BL2600 2600 52.07 2.23 2.43
HL5200 5200 36.80 4.84 1.81
BL5200 5200 51.21 5.16 1.85
HL5400 5400 36.35 4.96 2.04
BL5400 5400 5051 5.70 2.11
HIL5600 5600 3557 5.23 2.08
BL3600 5600 49.83 5.91 215
HL5800 5800 35.30 547 1.88
BL5800 5800 49.03 6.28 1.93

LOWER DETECTION LIMIT: 7mW/kg
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This document shall not be reproduced, except in full or in part, without the written approval of MVG,
The information comained herein is to be used only for the purpose for which it is submitted and is not ta
be released in whole or part without written approval of MVG.

199 /350



Report No.: BL-SZ1660087-701

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.299.1.15.SATU.A

5.4 ISOTROPY
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HIL.5600 MHz
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Ref: ACR.299.1 15.SATU.A

6

LIST OF EQUIPMENT

Equipment Summary Sheet

test. No cal required.

Description | - Mogd | entiieation No.| ¢, tCU | G
Flat Phantom MVG SN-20/09-SAM71 :fq"jf;gd Nozal ;ﬁq’:ﬁfézd Ne- zal
COMOSAR Test Bench Version 3 NA ﬁ]‘i‘i‘:ﬁq Weigal lﬂﬁzﬁg bl el
Network Analyzer | °de & Shwarz SN100132 022013 02/2016
Reference Probe MVG EP 94 SN 37/08 10/2015 10/2016
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator Agilent E4438C MY49070581 12/2013 12/2016
e e I e e
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 1212013 12/2016
Directional Coupler Narda 4216-20 01386 Characterized prior to |Characterized prior to

test. No cal required.

Waveguide

Mega Industries

069Y7-158-13-712

\Validated. No cal
fequired

\Validated. No cal
required,

Waveguide Transition

Mega Industries

069Y7-158-13-701

\Validated. No cal
required.

\Validated. No cal
required.

Waveguide Termination

Mega Industries

069Y7-158-13-701

\Validated. No cal

Fequired.

\Validated. No cal

required.

FPage: 10/10

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information comained hereinis to be used anly for the purpose for which it is submitted and is not ta
be released in whole or part without written appreval of MVG.

202 /350




w Report No.: BL-SZ1660087-701

F.2 750 MHz Dipole

SAR Reference Dipole Calibration Report

Ref - ACR.73.7 15 SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD,
NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 750 MHZ
SERIAL NO.: SN 25/13 DIP 0G750-253

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144
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Report No.: BL-SZ1660087-701

SAR REFERENCE DIFOLE CALIBRATION REPORT Ret: ACKTET ES BATU A

1 INTRODUCTION

Ihes documient contams a summmary of the requrrements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standurds for reference dipoles used for SAR messurement system vulidutions and

the measurements that were pertormed to verity that the product complies with the fore mentioned

standards,
2 DEVICE UNDER TERT
Device Under Tesl
Device Type COMOSAR 730 MHz REFERENCE DIPOLE
Muanutacturer MVG
Model STD750
Serial Number SN 25/13 DIP 0G750-253
! Product Condition (new *used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE FORMATION

MYVG's COMOSAR Validation Dipoles are built in aceordance to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOSAR lest bench only,

Figure 1 - TG COMOSAR Validution Dypale
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used for system validsbon measusements. The fallowiog measurements were pertormied Lo
verily that the product complies with the fore mentioned standards

‘Ihe dipole used for SAR system validation measurements and cheoks must have a return loss of =20
dB or better:  The retum loss measwrement shall be performed agamst a liquid flled Nal phantone
with the phantam constueted as outlined m the tore mentioned stundurds.

42 MECHANICAL REOUTREMENTS

Ihe JFEE Std. 1528 und CENIRC 62209 standards specify the mechanionl components and
dimensions of the validaton dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sold for nse with the COMOSAR 1est heneli comply with the requirenients s forth fora 2
mm phantowm shell thickness

5 MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded wncertainty expressed at approximalely the Y5%s
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Accepted Guides 1o
Measurement Unceértainl v

S0 RETURN LOSS
The loflowing uncertainties apply to the retum loss messurament
Freguency band Expanded Uncertainty oo Return Loss
H00-606)0M 112 0.1dB

52 DIMENSION MEASUREMENT

Ihe followms uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 005 mm

$3 YA EMENT

The gudelwes outhined i the TEEE 1528, FCC KDBs, CENELEC ENSO36] and CEDIEC /2209
stiendards were followed (o generate the measurement uncertunty for validilion measirements,
Scun Volume Expunded Uncertaingy

g 203 %
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SAR REFERENCE DIFOLE CALIBRATION REPOR1T Rett ACR7E3LS5.SATU A
10g 2001 e
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID
Himpamres MH: |
150 & w0 X b 240 ]| N 0 20 MY 0y
* |
Y
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
750 -25.86 20 34.50Q-2.750
62 REITURN LOSS AND IMPEDANCE IN BODY LIOUTD
Freaercy, WM
550 &8 o o el 20C X 849 850
in
M
z 1
5 e
- )|
Frequency (MHz) | Return Loss(dB) | Requirement (4B) _Impedance |
750 -29.48 -20 5260 + 2,310
6.3 MECHANICAL DIMENSIONS
Frequency MM Lmm hmm o mn
required measured required medsuned réquired measured
10 1200 21 % 250021 % 63521 %

Page! /]
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SAR REFFRENCE DIFOLE CALIBRATION REPOR] Ret) @78 743 ShanA
4= 2900 41 % 166,7 +1 5. 535213
750 1Bl % PASS 100,041 %. PASS 6§3521% fass
835 161041 26841 % 161
500 1490 41 4% TS 1621%
1450 83121%, S17:1% 1621%
1500 BOS £l % 50024 % 1621
1540 TOO#1 % A5 781 % 36219
1750 75241%, £2843% 1621'%
1800 20 % A TH% 36=1%
1800 FED1] 39541 % 3641
1950 341N, 3R54) 9 ECETEN
2000 BAS 21 %, 37S81% 316:1%
2100 61041 %, H713% 16215
2300 5E5 215 NG % 1641%
2450 HLE21%, 0441 % 1621%
2600 18521% 2BEAR 1621%
1000 41521%, 25041 5% 16=1%
3500 JT0LLH, 26421 %, IE=1
3700 34.741 %, 264 1% ETS L

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neastirenients must be performed usmg o relerence dipale meetmg the fore mentioned retinn loss
and mechanieal dimension reyuirements. The validation measurement must be perfrmed against #
ligquid filled Oar phantom, with the phantom copstructed as outlined in the fore mentioned stimdards,
Per the standards. the dipole shall be positioned below the bottom of the phantom. with the dipole
length centered and parulle] to the Tongest dimension of the Nat phantom. with the top surfiace of the
dipole at the descnbed distance from the bottom surfuce of the phantom.

71

"'M""";" Relative parmittivity fe.') Conduaivity (o) §/m
300 51485 % QA7 a5
150 43515 % 0BTES %
750 ALd 5% PASG 28925 % pASS
R3S 415:5% 03045 %
/O R1525% asres s
1450 05 855 1.2085%
1800 LR EINY 1.2385%
1640 02 +5% 13135%
1750 W) 5% 137854
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SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR.75.7.15.SATU.A
1800 40,0 5 % 1.40+5%
1900 40.0 45 % 1.40+5%
1950 40,0 +5 % 1.4045%
2000 40,0 5 % 1,40 5%
2100 39.845% 1.4915%
2300 39.545% 1,67 45%
2450 39.2+5% 1.8045%
2600 39.045% 1.9645%
3000 3B545% 2,405 %
3500 37.945% 2915%

72 SAR MEASUREMENT RESUL'T WITH HEAD LIQUID

The IEEE Std. 1528 and CEV/IEC 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 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps” : 41.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 750 MHz
[nput power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21°Cc
Lab Humidity 45 %
g 2 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 194
450 458 3.06
750 8.49 8.60 (0.86) 5.55 5.65 (0.56)
835 9.56 6.22
900 109 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 193
1800 384 201
Page: 8/11

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is 1o be used only for the purpase for which it is submitted and is not to
be released in whole or part without written approval of MVG.
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SAR REFERENCE DIFOLE CALIBRATION REPOR] Reti AUR7ET LS SATU A
1900 387 205
q 195D =1 VA-B.S = K 208 Ei

2000 411 211

2100 e 219

2300 487 233

2450 52.4 24

2600 55,3 26

2000 CEF 257

3500 §11 | i = |

5 U
|
A (|
73
"',:':}m Ralative parmittivity {6} Conductivity (a) $/m
——— - quired 3

150 619 5% QA0 25 %

300 58215% 092 £5%

450 %H745% 0,59 25 %

750 55545 % PASS 2.96 5% PASS
835 55.225% 0.87 £5%

900 S5.085% 106 85 %

915 B/OS% 10615 %

1450 M0:5% 130235 %

1610 53845% 14025 %

1800 53315% 15225%

1904 33385% 15225%

2000 33315% 152 5%

21060 3245% 1.62:5%

i * ) 2450 527455 195 5%
Page: %11
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SAR REFERENCE DIFOLE CALIBRATION REPOR]

Report No.: BL-SZ1660087-70

Ket: ACITE T 1S BATU A

2606 32545% 23645 %
T zesw ||| amss |

3500 §13s5% 331859

5200 A30210% S30210%

5300 489 £10% 3.42230%

5400 487 +10% S53£10%

5500 A5 6 £10 % 565430%

5600 485 +10% STTHI0N

5800 AB2410% 65004I0%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

OPENSAR V3

Software
Phantom SN 20viF SAMT]
| Probe SNV 1811 ERGI22
| Lagud Hodv Ligusl Values eps 363 sprmu . 098

| Craance between dipale center and ligud

L5 0 1oy

[ A s resolition

dx=Hmm /idy =Smm

| Zoon Scan Resohtion

dy=Smm/dy=8m/dz=Smm

| Frequency

750 MBz

| Inpiz power 20 @m
{ Lxguid Temperature 21 °C
{ Lah Temperature 217C
{ Lab Hueniduy 45 %
s 1 5 SAR (W/ke/W) 10,8 SAR (W/kg/W)
measured measured
750 891 |0.8%9) 5.91(059)
| - < -
o)
Iy
RN
r o] |
|
Loo o RS T N R N T S S
.” | a :
s | | e
S - \ A.-.w~|‘.n;u.a..'.‘4.“=1
Page: 101
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SAR REFFRENCE DIPOFE CALIBRATION REPORT

Ret! ACICTS T S BAT A

§  LISIOF EQUIPMENT

Equipment Summary Sheet

‘Next Calibration
pIeT S Dyl

Valicated Nocal

) Vallosted Mo cal
Nyl
SaM Prarom MG SN-20M8-SAMTT [ e Hagoeas J
T : Valicaled Nocal  |alidated  No call
ICOMOSAR Test Banch Version 3 NA bequited required
Network Analyzer | R1I0de & Scniwarz EN100132 022013 022016
Calipars Carera CALIFER-ON 12/2013 122Ma6
Refarence Probe MVG EPG122 8N 1811 102014 102015
Mutimeter Keithiey 2000 1158656 1242013 122me
Signal Generator Agilerts E4433C MY48070831 1212013 12206
Characlenzed prior o |Characterzed prior 1o
D)
Ampifier Astheaomm ShD4G test INocal requred, [test. Mo cal required
Power Mater HP E44184A US38261488 12/2013 122016
FPower Sensor HP ECP-E26A US37181480 122013 1212016
o Characterzed pror to |Characterized prior to
Dvecsiorl Co ks il 21520 013H5 test. No cal required, |test  No al required
Temperature and
Hurmidity Sersor Canteol Cormparny 1166148 a0 82015
Page: 4111
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w Report No.: BL-SZ1660087-701

F.3 835MHz Dipole

SAR Reference Dipole Calibration Report

Ref * ACR.75.8 13.SATLA

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 25/13 DIP 0G835-246

Calibrated at MVG US
2105 Barrvett Park Dr. - Kennesaw, GA 30144

-~ |ACCREBITED)

Vo
T

03/16/2015

Smmary.

T his document presenss Lhe methosl smel rasills rom an socredited SAR reference shpole ealibralion
petfommed in MVG USA wang the COMDSAN 1est bench Al calibrotion results ane tracesble 1o
ratonal metrology instunions,
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SAR REFERENCE DIFOFE CALIBRATION REPORT Helt ACRL7SR.ES. 50T A
Namwe Funetion Dhare Stenature
Prepared by : Terdme LUC Product Manager 1672015 A=
<
Cheched hy - Jerdme LLIC Product Mamager 31625 ¥ ):4/'
Approved by : Kim RUTKOWSKI Quality Manager V162015 | | drreand

Customer Nome
SHENZHEN
BAILTIN
TECHNOLENTY
Co. lad.

Listribution

Issiie Dare Modifications
A 31672015 Initial yelease
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Report No.: BL-SZ1660087-701

SAR REFERENCE DIFOLE CALIBRATION REPORT Ret: ACR TSRS SATU A

1 INTRODUCTION

Ihes documient contams a summary of the requrrements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standurds for reference dipoles used for SAR messurement system validations and

the measurements that were performed to verity that the product complies with the fore mentioned

standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Munufacturer MVG
Model STD835
Serial Number SN 25/13 DIP 0GR35-246
Product Condition (new  used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE NFORMATL

MVG’s COMOSAR Validation Dipoles are built in aceordance to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOSAR lest bench only,

Figure 1 - MG CONMOSAR Validation Liipole

Page: /11
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Report No.: BL-SZ1660087-701

mvG SAR REFERENCE DIPOTE CALIBRATION REPOR] e

4 MEASUREMENT METHOD

The TEEE 1328, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used for system validstion measurements. The fallowiog measurements were pertormed Lo
verify that the product complies with the fore mentioned standards

The dipole used for SAR system validation measurements and checks pust have a retum loss of =20
dB or betler.  The retum loss measurement shall be performed agamst a liquid filled al phantont.
with the phantom constueted as outlimed m the tore mentioned stundards.

42 MECHANICAL REOUTREMENTS
The JEEE Std. 1528 wnd CEVIRC 62209 standards gpecify the mechanionl components and
dimensions of the validaton dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh emiploys o 2 mom phantom shell thickness (herefore the
dipoles sald for nse with the COMOSAR test heneli comply with the requirentents s21 forh fora 2
mm phantown shell thickness

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded wncertainty expressed at approximately the Y5%s
confidencs level vsing a coverage fctor of ko 2, traceable to the Tmemationally Accepted Guides o
Measurement Uncertainl y.

S1 RLTURN LOSS
The tollowing uncertainties apply to the refurm loss measurement
Frequency band Expanded Uncertainty oo Return Loss

H00-606)0M 112 0.1dB

52 DIMENSION MEASUREMENT

Ihe followmsg uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3. 300 0.05 mm

53 VALIDATION MEASUREMENT
The gudelwes outhned i the IEEE 1528, FCC KDBs, CENELEC ENSDI6] apd CELIEC /2209
stendards were followed (o generate the measurement uncertunty for valididion meayirements,
Seun Volume Expunded Uncertaingy

g 203 %

Poger SN

P4 wlocasmwend whal ooy b e sncagal (0 W o o o wdliveal (e serilion appaermeal of MY
¥ Anormmansow consand Arrmin (2 10 Iy e oy Lo M pawpone 00 srieds (7 (o ssbvsisin (e mor 1o
o redeasad i whsle ov ey WG wivimte myweral o AN
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ret- ACR.THE.13.5ATU A

’7 g —I 20,1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN 1OSS AND IMPEDANCE IN HEAD LIOUID

Pacamecy Mz
-] TH) ] e 2 a0 o " L] o 2]

40
Frequency (MHz) Return Loss (dB) Reguirement (d B) Impedance
835 20 55.9 02« 09,0

-25.01

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID

Frequercy. Wit
s rs0 0 70 50 S0 850 a1l E LY Ca ) o

sN.®.

X0~
| Frequency (MEiz) Return Loss (dB) | Requirement (dB) _Impedance
835 -27 41 | -20 52,1 2+ 3.810Q

63 MECHANICAL DINENSIONS

Frequency MH: Lmm hmm d rm

reauiced messured required measred requined messured

300 A20.021 % 2500 21 % 63581 %

Page: 611
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SAR REFERENCE DIFOFE CALIBRATION REPORT et/ AL 7SLES SATU A
4= 2900 £1 % 166, 7 H1 5%, LELEI RS
750 176041 % 100,041 %, 635215
FEDS 161041 % PASS A58 41 % PASS EPS L BAsE
S0 1490 41 % B33 % 1621%
1150 A3121%, S1703% 1621%
1500 BOS 2l % SO0 % 1621%
16540 T90 1% ART741% 3621%
17150 752119 428431'% 1621'%
1800 RO % TR 3621%
1800 6ROl % 395¢1% 621N
1950 6341 %, ELLS SN 36215
2000 B4 S 21 %, 3751w 16:1%
2500 61021 %, LR RSN 16219
2300 LIS 261 % J621%
250 51521 %, 30443 % 16=1%
2600 ia5+1% WEA S 16219
3000 A151%, 25041 5% 16=1%
3500 37041 H, 26423 %, JE=1S
Er U 34741 4, B41% 36s1%

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neasirenients must be performed usmg o relerence dipale meetmg the fore mentioned refurm loss
and mechamieal dimension reyuirements.  The validation measurement must be performed aganst
liquid filled far phantom, with the phantom copstructed as oumlined in the fore mentioned stindards,
Per the standards. the dipole shall be positioned below the bottom of the phantom. witl the dipole
length centered and parullel (o the Tongest dimension of the Dat phantom. with the top surface of the
dipole at the described distance from the bottom surfiuce of the phantam.

71
Fragua
Mm"" Relative parmittivity fe.') Condueaity (o) §/m
300 a5345% Q87259
se B515% CaTeS %
750 ALY 5% 2,88 25 %
R3S A55% TASS Q503N PASS
0 /15259 asTes N
1450 0585 % 12023
1500 L EFILH 12385 %
1640 W25% 131 25%
1750 201 255 137254
Poge: TN
Ihih ek whal oenl Y evprndacedd pacaya o ) o oo pant wilivesl (e serdlion appamrreal of MY

¥ dnorwmanson consanl Ryvwn 12 60 1w vsend oy Sor e pawpone G0 srlieds (7 Fr ssbvsisin Ay o 1o
e owdeasadim whsle ov ey winiow wevitee myweiral of AN
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SAR REFERENCE DIFOFE CALIBRATION REPOR] Rt ACILTSRES SATU A
1800 20045% 1903 %
1900 A05% 1AD+5%
pE ] 200 45% 14025%
2000 0025 % 14025 %
1100 L BT 145:5%
0 5% 167¢35%
2450 3825 170255%
2600 V0459 13635 %
2000 BESLSY 1904559
2500 358% 28295

The TEEE Std 1328 and CEVIEC 62209 standiards state it the systemn validation mieasurements
should produce the SAR values shown below (for phantom thickness of 2 mmk within the
uncertamnty for the system validation. Al SAR values are nomualized 1o 1 W forward power, [n
bracket. the measured SAR 1s given with the used mpuol power.

Soltyere OPENSAR V4
Phantom SN 20V SAMT]
Prohe SN 81 ERGI2Y
Lisgund Head Liyuid Valves gps 201 sipary 000
Cnstanee between dipole conter and Tigud 15.0mm
Aren sain resolution ds =S/ dy-Kmm
Zoon Scan Resoligion - Brnn/dv-Reny dz - Smm
Frequency 835 MHz
InpuE power 20 &m
Liquid Temperature 21°C
Lab Temperiure HIRS
Lub Hisnudiny 45 3
T 1 SAR (W/kg/W) 10 6AR (W/kg/W)
300 285 1394
ase 448 ER S
50 g8 L1
H3s 9.56 S.81 (0.9%) 6.2l &34 10 E3)
900 109 598
50 29 16
15an 05 168
1840 34.2 184
1750 364 193
1800 3R.4 0.1
Poge: 81
Ik whianil oedl Yo mipodacnd ey o ) or o pans wiliveel e serilion appamrrel of MY
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SAR REFERENCE DIFOLE CALIBRATION REPORT Ret! AURTSRESSATU A
1900 38.7 205
R T Tl e Tk

2000 a11 21,1

2100 e 218

2300 48.7 233

2450 52.4 24

2600 55,3 206

3000 638 5.7

3500 &7 ]_“ F ) ) |

. | ‘ |
t : I
g N I
3 3 |
e BRNG|
= R |
v T Aot B nnhrn ‘BB
73 BODY LIOUID MEASUREMENT
"',‘:': :’“’ Ralative parmittivity () Conductivity (a) $/m
requined measured (equired measured
150 619 5% Q8025 %
300 58215% 0:92+5%
450 %67 45% 0,59 25 %
750 S5545% 2.96 5%
835 55225 % PASS 0.97 £5% PASS
900 S5.085% 1.06 85 %
915 B0 L5% 1,06 25 %
1450 M025% 13025 %
1610 53845% 14085 %
1800 53315% 15245%
1904 333:5% 15225%
2000 33315% 1,52 £5%
2100 $3.245% 162£5%
T 2450 52745% 195 15%
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SAR REFERENCE DIFOLE CALIBRATION REPORT Ret: ACRLTERES 50U A

260K 32545% 23645%

T zesw || amss |
3500 §13s5% 131859
5200 A30210% S30230%
5300 489 £10% 3.42230%
5400 487 +10% S53£10%
5500 A5 6 £10 % 565430%
5600 485 +10% STTHION
_S&U(J AB2410% 65004I0%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V3
Phantom SN 2011& SAMT]
Probe SNV 1811 ERGI22
| Lagud Bodv Ligusd Values eps 538 saoma . 098

| [raance between dipole center and ligud

L5 0 oy

| At scen resolution

dx=Hmm /dy =Smm

| Zoon Scan Resohtion

dy=Smm dy=8m/dz=Smm

| Frequency 835 MHz
| Inpiz power 20 Gm
{ Lxguid Temperature 31
| Lah Temperature 2170
{ Lab Hueniduy 45 %
Fre
g 1 SAR (W/kg/W) 10 SAR (W/kg/W)
measured measured
R3S 03311085 689 |063)

a7
5

i
)

Page: 1011
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SAR REFFRENCE DIFOLE CALIBRATION REPORT

eport No.: BL-SZ1660087-701

Het: ACICTSRES SATU A

§  LISTOF EQUIPMENT

Equipment Summary Sheel

. \Valicated No cal Vallosted Mo cal
Wy
SAM Pranom MVG SN-20MS-SAMTT [ e  eauite I
3 y Valicaled Necal  alidated  No cal
ICOMOSAR Test Banch Version 3 NA equired required
Network Analyzer | R1ode & Scnwarz EN100132 02013 022016
Calipars Carmera CALIFER-O 12/2013 122Me
Refarerce Probe MVG EPG122 SN 1811 102014 102015
Mutimeter Kelthiey 2000 1158656 142013 127me
Signal Geperator Agilert EA433C MY48070831 1212013 1226
Characlenzed pror Lo |Charactenzed prior 1o
()
Ampifier Astheraomm SND4G test Iocal requred, [test, Mo cal required
Power Mater HP E4418A US38251488 12/2013 122016
FPower Sensor HP ECP-E26A US37181480 122012 122016
o Characternzed pror to |Characterized prior to
Directional Coupie; Narca 4216-20 01386 test. No cal required, [test. No cal required
Temperature and .
Humidity Sermor Canteol Cormparny 116814 a0 B2015
Page: 4101
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F.4 1800MHz Dipole

SAR Reference Dipole Calibration Report

Rel: ACR.7S.T0.15SATHLA

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 25/13 DIP 1G80(-248

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

WM

W LT "
;',ch;:w B @
= |ACCREDITED!
[N inh . 2 o

/

03/16/2015

Stmmary,

1has document presenss the method snd yesuhis [rom an acaedited SAR seference dipole colibration
performed in MV TUSA using the COMODSAR 1ést bench,  All éadibratwn resulis are yraceahle W
ranoml metmlogy mstsutions
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1 INTRODUCTION

[his document contams a sunmmary of the requrrements set forth by the IEEE 1528, FCC KDBs and

CEVIEC 62209 standards for refercnce dipoles used for SAR measurement system yvulidations and

the measwrements that were pertormed to verity that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manutacturer MVG
Mode] SID180O
Serial Number SN 25/13 DIP 1G800-248
Product Condition (new * used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 NE FORMAT

MVG's COMOSAR Validation Dipoles are built in aceordanee to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test hench only,

-~

Figure 1 - M1 COMOSAR Validanon Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used [or system validsbon measusements. The fallowiog measurements were pertornsed Lo
verily that the product complies with the fore mentioned standards

‘Ihe dipole used for SAR system validation measurements and checks must have a return loss of =20
dB or betler.  The retum loss measurement shall be performed agamst a liquid filled Nal phantone.
with the phantom constucted as outlined m (he tore mentioned stundurds.

42 MECHANICAL REOQUTREMENTS
The JEEE Std. 1528 und CENIRC 62209 standards gpecify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sold for nse with the COMOSAR t1est heneli comply with the requirenients s forth fora 2
mm phantowm shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded wncertainty expressed at approximalely the Y5%s
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Accepted Guides 1o
Measurement Unceértainl v

S0 RETURN LOSS
The loflowing uncertainties apply to the retum loss messurament
Freguency band Expanded Uncertainty oo Return Loss
H00-606)0M 112 0.1dB

52 DIMENSION MEASUREMENT

e olowms uncertaimties upply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 0.05 mm

stiendards were followed (o generate the measurement uncertinty for validilion measurcments,
Seun Volume Expunded Uncertainty

g 203 %

Proge: 50
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6  CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Frmpames MH:

T« 1 " 1 e 1840 1080 15

X

*

&
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
U S ST A (PO . S LR
62
Freaumrey. Mids ‘
Ay i "X 9 10 1230 150 e 1340 180 TE20 1500 |
16
=
-
.
& J‘
Frequency (MHz) | Return Loss(dB) |  Requirement (4B) _Tmpedance
1800 -26.47 -20 135 0-03)02
6.3 MECHANICAL DIMENSIONS
Frequency M L mm b mm o mim
required messured required | measured réquired measured

20021 %

250.021%
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4= 2900 £1 % 166, 7 H1 5%, adS21 %
750 176011 % 100,011 %, 635215
835 161041 % A58 21 % A621%
S 1490 41 % B33 16=1%
1450 63121%, S170% 1621%
1500 05 £l %, S0 % 1641
1640 TOO#1 % AR T2 % 36219
1150 752119, 2428431'% 1621'%
1800 720 % phss ANTHR PASS 36=1% PASS
1800 RED 21 ¥ 39581 % 3621
1950 66341 %, 3R52) A ENCEA Y
2000 BAS 21 %, 37S81% 316:1%
2300 L0021 %, B7131% 16219,
2300 55521 % 26 % 16218
2450 515219, 0443% 16=1%
2600 1a521% MR 1621%
1000 41521 %, 2501 5% 16=1%
3500 IT0LLH, 26921 A 621N
3700 34.741 %, 264 81% ETS L

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neastirenients must be performed usimg a reference dipale meetmg the fore mentioned renmn loss
and mechanieal dimension reyuirements. The validation measurement must be perlormed against &
ligquid filled Mar phantom, with the phantom copstructed 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 parullel (o the Tongest dimension of the Nat phantom. with the top surface of the
dipole at the descnbed distance from the bottom surfuce of the phantom.

71
"'M""";" Relative parmittivity fe.') Conduaiity (o) §/m
300 51485 % Q87259
150 43515 % 0875 %
750 ALd 5% 0,88 45 %
R3S 415:5% 09045 %
/O R1525% asTess
1450 05 855 1.2085%
1800 LR EINY 1.2385%
1640 032 5% 13135%
1750 W) 5% 137:5%
Poge: T'H
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1800 20 045% PASS 1903 % PASS
1900 05 14055
pE LT 20045% 14025
2000 00 25 % 14025 %

1100 1985 145:5%
2300 545 % 167455
2450 38245 13055%
2600 V0450 186325 %
200 JBELSY 190459
3500 58% 28285

The TEEE Std 1328 and CEITEC 62209 standards state 1t the system validaton measurements
should produce the SAR values shown below (tor phantom thickness of 2 mmy within the
uncertanty for the system validation. ALl §AR values are nomualized 10 1 W forward poawer, [n
bracket. the measured SAR is mven with the used mpul power.

Softyeare PQ.EENS.-\R Va
Phantsm SN 20V SAMT]
Probe SN 811 ERGI2Y
Lisgund Head Ligud Valves: gps 41 | signeg 139
Cnstance betwesn dipole center and Tiqud 100 mm
Aren satn resolution ds—Smon dy-Kmm
Zoon Scan Resalttion o Brmmn/dy-<Em) dz - Smm
Frequency 1800 H 2
Inpie power 20 §Hm
Liquid Temperature 212
Lab T emperiune IR
Lauh Hisnding 45 2
e 1 SAR (W/kg/W) 105 5B (W/kg/W)
300 285 194
ase 4458 106
150 848 hA%
838 9.56 62l
300 109 695
450 29 16
1san 05 168
1640 1.2 184
1750 364 193
1800 ARA 387213487 201 2037 |2.0v)
FPage: 81
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1900 387 205
: 195D =] VI-D.S il [ —— ) i 208 )
2000 411 21,1
2100 e 218
2300 487 233
2450 52.4 24
2600 55,3 206
2000 CEF 257
3500 §71 | | 3| |
' i
5 _;L' ( l'
}_L
= Ny
| Tom )4&—-—» i
i - g:m — *‘1\' g % | 4‘44rv—r«
e A L AR ) I‘L: ' L
73
"':,'::‘” Ralative parmittivity (e} Conductivity (a) $/m
reguimd measured (equired measured
150) 61.9 15% QR0 5%,
300 38.215% 092 5%
450 H745% 0,59 25 %
750 555 45% 2.96 £5 %
835 552 85 % 0.87 £5%
900 S5.085% 10685 %
915 B/OS% 10685%
1450 M0:5% 13025 %
1610 53845% 14025 %
1800 53315% PASS 15245% PASS
1904 53315% 15225%
2000 333:5% 152 5%
2104 S3245% 162$5%
T 2450 | sasw | B T —
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2606 32545% 23645 %
T wesw || | wBss |

3500 §13s5% 131859

5200 A30210% 530 210°%

5300 489 £10% 5.42230%

5400 487 +10% S53410%

5500 A5 6 £10 % 565430%

5600 485 +10% STTHION

5800 AB2410% 6500+I0%

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20115 SAMT]
Probe SNV 1811 ERGI22
| Lagud Hodv Ligusd Values eps 330 sgem s | 52

| Craance between dipele center and ligud

1O s

| A sen resolution

dx=Hmm /dy =Smm

| Zoon Scan Resohtion

dx=Smm dy=8m/dz=Smm

TROO AR 2

| Frequency
| Inpi= power 20 &m
{ Lxguid Temperature 3N 7C
| Lah Temperature 21+
{ Lab Hueniduy 45%
Fre
g 1 8 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1R800 1042 1404) 2153 12.15)
(g o= — - §
| — »
|
| =
.': —
) I A +
S
| . &
= ™
AL 5 oo de ,r -4+ e
e R
e | e | a0 I T s
o - ¢ MYV MWEEEN L e
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§  LISIOF EQUIPMENT

Equipment Summary Sheet

[raemnnson No ¢y | e

SAM Pranom MV SN-20/5-SAMTS :f;'u";";z" Mo m‘:;;z" bl G’J

COMOSAR Test Banch|  Version 3 NA m:;’?‘e:“ Ng-ost mi"’;‘ézc’ No calf
Network Analyzer | R1I0de & Scniwarz EN100132 02013 0212016
Calipers Carrera CALIPERA1 1212012 12006
Refarerce Probe MV ERG122 SN 1311 102014 102015
Mutimeter Keithiey 2000 1158656 1242013 1212018
Signal Generator | Agilert EA438C | Mv48070881 1212013 122016

ot || sow |G et oo
Power Meater HP E4418A US38261498 1212013 122016
Power Sensor HP ECP-E28A LUS37181480 12/2012 1212018

Divectional Coupiey | INaiod 4215-20 01386 ﬁm&ﬁ§f$@° i’;?”f..?"ﬂiff’;,’[‘,ﬁ;},"
T_fmg‘g':‘r:&“ Caonrel Cormpary 11,6818 82012 812015
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F.5 1900MHz Dipole

SAR Reference Dipole Calibration Report

Ref: ACR75.11.15.SATTILA

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 25/13 DIP 1G900-249

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

|

03/16/2015

Smmary,

Thas decument presenss the method snd resuhis [rom an acaedited SAR relecence dipole calibration
performed in MV TUSA using the COMDSAR 1ést bench,  All éalibranwn resulis are yraceahle b
ranoml mefmlogy msisutions
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Namwe Function Dhare Stenature
Prepared by : Terdme LUC Product Manager ¥ 1612015 =
Cheched hy - Jerdme LLIC Product Mamager 1625 7 }g‘;
Approved by - Kim RUTKOWSKI Quality Manager | 3162015 | o

Customer Nome
SHENZHEN
BAILTIN
TECHNOLENTY
Co. lad.

Listribution

Issiie Dare Modifications
A 31672015 Initial yelease
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1 INTRODUCTION

[his document contams a sunmmary of the requrrements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system vulidutions and

the measwrements that were pertormed to verity that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manutacturer MVG
Model STD1900
Serial Number SN 23/13 DIP 1G900-249
Product Condition (new ' used) Lised

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31

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

Figure 1

MG COMOSAR Valtdation Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CETTEC 62209 standards provide requirements for reference
dipoles used for system validabon measurements. The follawiog measurements were pertornsed Lo
verily that the product complies with the fore mentioned standards

The dipole used for SAR sysiem validation measurements and checks must have a retumn loss of =20
di or better: The retum loss measwrement shall be performed agamst a liquid Glled Nal phantons
with the phantom constueted as outlimed m the tore mentioned stundards.

42 MECHANICAL REOUTREMENTS
The JFEE Std 1528 and CENIRC 62209 standards gpecity the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs o 2 mom phantom shell thickness (herefore the
dipoles sold for nse with the COMOSAR test heneli comply with the requirentents s21 forh fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded wncertainty expressed at approximately the Y5%s
confidenes level using a coverage fctor of ko 2, traceable to the Imemationally Accepted Guides 1o
Measurement Uncértainl y.

S1 RLTURN LOSS
The tollowing uncertainties apply to the refurm loss measurement
Frequency band Expanded Uncertainty oo Return Loss

H00-606)0M 112 0.1dB

52 DIMENSION MEASUREMENT

e ollowms uncertainties upply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length

3300 0.05 mm

The gudelwes outhined i the IEEE 1528, FCC KDBs. CENELEC ENSO36] apd CELIEC /2209
stendards were followed (o generate the measurement uncertunty for valididion measurements,
Seun Volume Expunded Uncertainty

g 203 %

Poger SN
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Frmpamres MHs !
1o 1w T L 2 [ U 0 1.0 190 e 1]
T
1%
X
-
& !
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -21.63 ~20) 539Q «7.7)Q2

62 REITURN LOSS AND IMPEDANCE IN BODY LIOUTD

Frepercy. MMz !

1580 20 L 188 15a0 ELL 1320 ol E X0

g =
L
R
Frequency (MHz) | Return Loss (dB) Requirement (dB) _Impedance |
1900 -21.47 -20 489 0« 840
6.3 MECHANICAL DIMENSIONS
Frequency M Lmm B o mmn
required essured required | measured réquired measured
10 1200 41 % 2%0081% | 53521 %
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4= 2900 £1 % 1667 H1 5%, [ELEe
750 176041 % 100,041 %, 635215
835 1614041 % A58 1% 1621
S0 11940 41 % B33 % 1621%
1150 23121 %, S1703% 1621%
1500 BOS £l % SO0 % 1621%
16540 790 #1 % A7 % 3621%
17150 15211%, 428431'% 1621'%
1800 TR0 % TR 3621%
1800 BED1 % PASS 395¢1% PASS 1641 PASS
1950 66341 %, LSS EN 3621
2000 B4 S 21 %, EY ST 16:1%
2500 61021 %, B713% 16219
2300 LIS 261 % J621%
250 51521 %, 10443 % 16=1%
2600 ia5+1% WEA S 16219
3000 A151%, 25041 5% 16=1%
3500 37041 H, 2692 A AE=21S
Er U 34741 4, /41N ETS L

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neasivenients must be performed usmg a relerence dipale meetmg the fore mentioned retmn loss
and mechanieal dimension reyuirements. The validation measurement must be performed aganst &
liquid filled far phantom, with the phantom copstructed as oumlined in the fore mentioned standards,
Per the standards. the dipole shall be positioned below the botiom of the phantom. with the dipole
length centered and parullel to the Tongest dimension of the Nat phantom. with the top surfiace of the
dipole at the described distance from the bottom surfice of the phantom.

71
F
oy Relutive perrmittivity fe.) Conduethity (o) $/m
300 A5145% Q87259
s B515% a7 %
750 ALY 5% 0,88 23 %
835 A155% 003N
/O R1525% a97Tes %
1450 0.5 5% 1.2085'%
1500 LR R 12328 %
1640 WN25% 13125%
1750 201 5% 13715 %
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1800 20045% 1903 %
1900 A05% FASS 1A0+5% PASS
pE ] 200 45% 14025%
2000 0025 % 14025 %
1100 L BT 145:5%
0 5% 167¢35%
2450 3825 170255%
2600 V0459 13635 %
2000 BESLSY 1904559
2500 358% 28295

The TEEE Std 1328 and CEVIEC 62209 standiards state it the systemn validation measorements
should produce the SAR values shown below (tor phantom thickness of 2 mmy within the
uncertamty for the system validation. Al SAR values are nomualized 10 1 W forward pawer, [n
bracket. the measured SAR is given with the used mpuol power.

Soltyere CPENSAR V4
Phantom SN 20V SAMT]
Probe SN IS ERGID
Lisgund Head Liguid Values: gy 409 signey | 43
Chatanyce betwétn dipole centér and ligud 100 mm
Aren sain resolusion dx-Sum dy-Kmm
Zocn Scan Resoligion = Brmon/dv-Eeny e - Smm
Frequency 1900 8 4H 2
Inpue power 20 gt
Liquid Temperature 21°C
Lab Tempeniure HIRS
Lauh Hisndin T
g 1 R SAR (W/kg/ W) 103 $A (W/kg/W)
qiled 1 ) ST

300 285 1394

ase 458 e

50 g8 555

H3s 9.56 622

900 109 695

50 29 16

15an 05 168

1840 34.2 184

1750 364 193

1800 3R.4 2.1

Poge: 81
Ik whicail ol Y repirnvdaced pacapa o ) o o pans wilivesl e serdlion ol of MY

v dformmansow consanul Ayvwn (2 0ty vl oy Lor M pawpoos G0 e (7 (o sabosisr (g o7 ra
e owdeasadim whale ov ey winlow weiiee gyl of AN

243 /350



LU Report No.: BL-SZ1660087-701

SAR REFERENCE DIFOLE CALIBRATION REPOR1T Res: ACR751 LIS SATU A
1900 38.7 40,75 (14.08) 205 20482 (2.081
: 31950 E=i | 71-0; il R 53 208 53 R
2000 a11 21,1
2100 e 218
2300 48.7 233
2450 52.4 24
2600 55,3 206
3000 638 5.7
3500 &7 ]_“ F ) i |

|
-
i

)

o :
o || s | |\ ¢ i T r—
e 1 BIEREEE TR Rl
[
73 BODY LIOUID MEASUREMENT
"',':: ey Ralative parmittivity () Conductivity (a) $/m
requined measured required measured

150 619 15% QB0 5%

300 58215% 092 5%

450 6745 % 0,599 25 %

750 55.5 45 % 29645 %

835 55245 % 0.87 £5%

900 55,045 % 1.06 5%

915 B0 L5% 10645 %

1450 M025% 13035 %

1610 530 45% 1405 %

1800 53315% 15245%

1904 53315% PASS 15225% PASS
20040 33315% 1,52 £5 %
2104 S3.245% 16245%

_ 2450 | s=asw | | awsw |
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Res: ACR A LEIS SAOU A

260K) 32545% 23643%
Ta000 2esw | | 2‘73rs=x.<ﬁﬁ
3500 513s5% 131859
5200 A30210% S30£0%
3300 484 +10% 5.42220%
3400 437 +10%, S53+10%
5500 256 £10 5% 5654I0%
56040 48,5 £10% S773I0%
5800 AB2410% 50D+30%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V2
Phantom SN 2005 SAMT]
Probe SV 1811 EPGI22
| Ligud Bodv Ligusd Values eps 339 spema: 135

| Craance between dipele center and liguad

1O ey

| Area scen resolution

dx=Smm /dy =Smm

| Zoon Scan Resolution

dy=Smm dy=8m/dz=Smm

Frequency

1900 A2

Inpis power 20 dBm
{ Lygund Temperature 2N~
{ Lab Temperature 217C
| Lab Hueniduy 45 %
Fre
v 1 5 SAR (W/kg/W) 10 SAR (W/kg/\W)
maeasured measured
1900 1205 421) 2187 12.19)

N
=4
il
]

s

i

A L

i

o
N |
N 11
Y 1]
Taw—s4 .
- |
T —s -
' ] -
| N~
¢ " LERR IS U O i
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SAR REFFRENCE DIFOLE CALIBRATION REPORT

eport No.: BL-SZ1660087-701

R ACR 7N LES BATU A

§  LISTOF EQUIPMENT

Equipment Summary Sheel

[raemicntion S e | N e
SAM Praniom MV SN-20/8-SAMT4 “:;‘j‘;" Moy m‘f;f’d hd “"I
COMOSAR Test Banch|  Version 3 NA m"?‘;“ ING-oat :gifé;" No call
Network Analyzer | R1ode & Scnwarz EN100122 022013 022016
Calipare Carrera CALIPER-1 1212012 12006
Refarerce Frabe MVG ERG122 SN 1511 102014 102015
Mutimeter Keithiey 2000 1168656 1242013 1202018
Signal Geperator Agilert EA433C MY48070831 1212013 1226
i e T e
Power Meter HP E4418A US38261498 1202013 122016
Power Sengor HP ECP-E26A US37181480 12/2012 122016
Divectional Coupiey |  Naicd 4215-20 01386 %ﬁm&ﬁgmﬁg’ gﬁ”ﬁfﬂ;fgﬂﬁ;ﬁ’
L"’m';‘g’;:gf Canirel Cormpary 11,6819 80012 82015
Page: 4101
Db il e ot i L vackps i Jill or- i pant, Wil i verdliom sppvemial of M1

e informmason comsaiml hivwn (2 60 Iy vaend ondy L Mhe pavpose R0 slieh (7 (e subasis il Ly aor fo
M owdeasl in ke or pary wamiow v gywoval of ARG

246/ 350



w Report No.: BL-SZ1660087-701

F.6 2450MHz Dipole

SAR Reference Dipole Calibration Report

Relt ACR. 7S 1315 SATLLA

SHENZHEN BALUN TECHNOLOGY CO.,LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,
NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: SN 25/13 DIP 2G450-251

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

U T e S

(ACCREBITED)

03/16/2015

Stimmary,

T hes document presenss the methesl smsl resulls Iram an accredited SAR reference shpole calibralion
petformed in MVG USA wang the COMOESAN test bench Al calibrozon reselts e tracesble 1o
ratonal metrology instrunions,
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Prepared by ; Terdme LUC Product Manger 31672015 A
Cheched hy Jerome LLIC Product Manager 162N 3 g
Approved by - Kim RUTKOWSKI Quality Manager V162005 | | et

Customer Nowe
SHENZHEN
BALTIN
TECHNOLENY
Co., 1L4d.

Listribution

Issiie Dae Modifications
A 31672015 Initial release
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Report No.: BL-SZ1660087-701

SAR REFERENCE DIFOLE CALIBRATION REPORT Res: ACR 7131055000 A

1 INTRODUCTION

[hes document contams a sunmmary of the requrrements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 6220 standards for reference dipoles used for SAR measurement system vulidutions and

the measurements that were pertormed to verity that the product complies with the fore mentioped

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manutacturer MVG
Model STD2450
Serial Number SN 25/13 DIP 2G450-251
Product Condition (new ' used) Lised

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31

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

Figure | - M7 COMOSAR Validation Dipole
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mvG SAR REFFRENCE DIPOFE CALIBRATION REPOR] Ret ACRTIII M SOUA

4 MEASUREMENT METHOD

The TEEE 1328, FCC KDBs and CETTEC 62209 standards provide requirements for reference
dipoles used for system validabon measurements. The followiog measurements were pertornsed Lo
verily that the product complies with the fore mentioned standards

The dipole used for SAR sysiem validation measurements and checks must have a return loss of =20
dB or better. The retum loss measurement shall be performed agamst a liquid flled al phantone
with the phantom constueted as outlimed m the tore mentioned stundurds.

42 MECHANICAL REOUTREMENTS

The JFEE Std. 1528 und CENIRC 62209 standards gpecify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sald for nse with the COMOSAR t1est heneli comply with the requirentents s forth fora 2
mm phantom shell thickness,

s MEASUREMENT UNCERTAINTY

All uncertainties lsted below represent an expanded wncertainty expressed ot approximately the Y5V
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Aceepted Guides 1o
Measurement Uncértainlyv.

51 REIURN LOSS
The tollowing uncertainties apply to the returm loss measurement

Freguency band Expanded Uncertainty oo Return Loss
H0-6000M112 0.1dB

52 DIMENSION MEASUREMENT

e ollowms uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 005 mm

53 VALIDATION MEASUREMENT

The gudelwes outhaed i the IEEE 1528, FCC KDBs, CENELEC ENS036] and CELIEC /2209
stendards were followed (o generate the measurement uncertunty for validilion measurements,
Seun Volume Expunded Uncertainty

g 203 %

Page: 5/
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|(lg

2001 %

6  CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

£

M 20

Frmpmrey MH:
N 280 N!

¥ S X0

Frequency (MHz)

Returmn Loss (dB)

Requirement (dB)

Impedance

24350

<2646

-20

493 0Q-47j2

62

RETURN LOSS AND IMPEDANCE IN BODY LIOUTD

Fiogumrey, Wit
0 280 2

49 ~=~ &2

Frequency (MHz)

Return Loss (dB)

_Requirement (dB)

_ Impedance

2450 -23.34 -20 5340Q-6.2;,0
6.3 MECHANICAL DIMENSIONS
Frequency Mu Lmm LRI o mmn
required messured requiced | measured réquired messured
Elva 1200 21 % 250.021% Y 63521

Page: /]l
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LU Report No.: BL-SZ1660087-701

SAR REFERENCE DIFOLE CALIBRATION REPOR] Rt ACRTLIS NS SOUA

40 2900 £1 % 166,7 £15, LELEI Y

750 176011 % 100,041 4. 635215

835 1614041 % A58 1% ENCES

S0 1190 41 % B33 1621%

1450 63121 %, S170% 1621%

1500 BOS £l % SO0 24 % 1621%

1640 70 #1 % AR.T741% 36219

150 75211 %, 2428431'% 1621'%

1800 70 % TR ERIE

1800 RED$1 % 395415 621N

1950 66341 %, 3RS A 3621

2000 B4 S 21 % 37S581% 16:1%

2500 61021 %, EL R ESEA 16219,

2300 555 215 26 % d621°%

2450 HLE21%, pAss 0443 % PASS 1621% PASS
2600 35213 BENHR 16219

1000 41521 %, 2501 5% 16:=1%

3500 37041 A, 26423 A 36215

300 34.741 %, /4815 ECTS L ]

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neasivenients must be performed usmg a relerence dipale meetmg the fore mentioned renmn loss
and mechanieal dimension reyuirements. The validation measurement must be perfiormed against &
liquid filled far phantom, with the phantom copstructed as oumlined in the fore mentioned stindards,
Per the standards. the dipole shall be positioned below the botiom of the phantom. witlr the dipole
length centered and parullel to the Tongest dunension of the Nat phantom. with the top surface of the
dipole at the described distance from the bottom surfice of the phantom.

71
"'M""'m"' Relative permittivity fe.) Condueivity (o) §/m
300 a53145% Q37159
ase B515% CETeS %
750 ALG 5% 0B85 %
B35 A555% 0503 %
A0 w15 25% a97e5%
1450 €05 5% 12025'%
1800 LR R 1.2385%
1640 W2 25% 131 25%
1750 201255 13715 %
Poge! TIH
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SAR REFERENCE DIFOLE CALIBRATION REPOR] Rest ACR 7213 U SAOU A
1800 20 045% 1903 %
1900 A0045% 1.4045%
1450 200 45 % 1.4025%
2000 20025 % 14D 25 %
2100 1904545 14525%
230 39545 % 167¢5%
2450 30,245 PASS 1305 % PASS
2600 V0459 186325%
3090 B 2A045%
2500 M55 28145

The TEEE Std 1328 and CEITEC 62209 standards state that the systemn validation measurements
should produce the SAR values shown below (tor phantom thickness of 2 mmy within the
uncertamnty for the system validation, ALl §AR values are nomualized 10 1 W forward power, [n
bracket. the measured SAR is mven wilh the used mpol power.

Softyare OPENSAR V4
Phantom S 20V SAMT]
Probe SN ST EPGIZY
Lisgund Head Ligud Values: gy 38D signey 179
Cnstanee between dipole center and Tigud 10 Tmyim
Aren sain resolubion ds—Somm dy-Kmm
Zoon Sean Kesolition b Srmidy Sm/de-Smm
Frequency 2450 8z
Inpue power 20 &
Liquid Temperature 2]
Lab Temperiure HIES
Lub Hisnudin 45 3
g 1 SAR (W/kg/ W) 103 $AR (W/kg/W)

300 283 1394

ase 455 e

150 LR hA%

83s 9.56 6221

2900 109 695

ERLTY 29 16

1500 s 168

s 34.2 184

1750 364 133

1800 384 01

Poge! 81
s sl oyt evprnsdaced gy (0 ) o o punt wilivesl (i serdlion appaemeal of MY

v dformmansow consanl A 12 60 Iy wserd ouly S M yavpone ©0 slieh (7 1o ssbosisv (e mor 12
e owdeasaim whinle ov pare winlow weiee gyl of AN

254 /350



LU Report No.: BL-SZ1660087-701

SAR REFERENCE DIPFOLE CALIBRATION REPOR1T Rast ACR7EL3 XS SATU A
1900 3587 205
e | es | | s |
2000 a11 21,2
2100 e 219
2300 487 233
2450 52.4 54.29 (5.3] 24 2420(2.0)
2600 55,3 26
3000 CERY 5.7
3500 §71 | s
e
a2l Ll
x \L ;
Qi —t :
| 3 |
- 5 vord .%..“h» M
wid ™ 11
o (| R el |
o =} st (I ) -qh:.-u TR F
73 BODY LIOUID MEASUREMENT
""‘:: ;’" Ralative parmittivity {e.') Conductivity (a) $/m
quired d required measured
150} 619 5% B0 5%
300 58.215% 092+5%
450 .7 45% 0,59 £5%
750 555 45 % 2.96 45 %
835 552 35 % 0.87 £5%
900 S5.085% 1.06 85 %
915 BOL5% 10615 %
1450 SM025% 13025 %
1610 53845% 1.40 25 %
1800 53315% 1.5245%
1904 333:5% 15225%
2000 333:5% 1,52 £5 %
2100 $3.245% 162 5%
T2450 | saresm | eass | 1msesw | eas
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2604 32545% 23645 %

3 SBW*" zesw ||| wmss |
3500 S13s5% 331259
5200 30210 % 530 £30%
5300 489 £10% 5.42230%
3400 487 +10% S53£10%
5500 45,6 £10 5% 565430%
5600 485 £10% S770%
_5290() AB.2410% 60D+30%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V2
Phantom SN 20 SAMT]
Probe SV 1811 ERGI22
| Lagud Hodv Ligusl Valwee eps 377 spoma - 199
| Craance between dipele center and liguad 10 tramy
| A sgen resolution dx=Brmm /dy =Smm
| Zoon Scan Resohtion dy=Smm/dy=3Sm/dz2~Smm
| Frequency 2450 Az
| Inpiz power 20 @m
{ Lygund Temperature =1 v
{ Lah Temperature 21
| Lab Hueniduy 45 %
iy 15 SAR (W/kg/W) 10§ SAR (W/kg/W)
measured measured
2450 54 70 15A7) 24.86 |2.47)

| — s
| |
|
1| ! il
!
18 |
‘ ™ .
+
\ L 7’ ~
- 5 o0y —“K» 1l 4111
el |
|
e | | P | N\I.
| = — R T T RN ESEE
| - ot h
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SAR REFERENCE DIFOLE CALIBRATION REPOR

Refy ACR TSI N5 SATU A

8  LIST OF EQUIPMENT

Equipment Summary Sheset

Equipment [ Manufactuver / Identification No.| . Current | Next Calibration
Description | Model [ | Calibestion Date Date
- \Validated, No cal \Validated Mo cal
SAM Pnantom MvG SN-20/08-SAMT1 euired Gred
pe . \Validated, No cal \Validsted, No  cal)
[COMOSAR Test Banch Version 3 NA Seyired feaurd
Network Analyzer | Fnode % Scnwatz SN100132 022013 02/2016
Calipers Carrera CALIPER-01 12/2013 122016
Reference Probe MVG ERG122 SN 18/11 10/2014 10/2016
Multimeter Kelthley 2000 11BBESE 12/2013 1202016
Signal Generator Agilert E4438C MY48CT0581 12/2013 1212016
y Charactenzed prior to (Characternized prior to
Amplifisy Hetfranm oR test No cal requirect [test No cal required
Power Meter HF E4418A US3E8261488 1202013 12120186
Power Sensar HP ECP-E2EA US37181460 12/2013 122016
. Cnaracterized prior to |Characternized pnor to
Directional Coupies Narda 4216-20 01386 test No cal required! |test, No cal required
Temperature and o -
Hurmiicity Sensor Control Compary 11-8514 812012 812015
Page: /11
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F.7 2600 MHz Dipole

SAR Reference Dipole Calibration Report

Rel: ACR. 7S 14.15.SATULA

SHENZHEN BALUN TECHNOLOGY CO.,LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD,
NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 25/13 DIP 2G660-254

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144
— __/

L |..‘

ACCREDVTED'

03/16/"!" ﬁ

Summary,
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Report No.: BL-SZ1660087-70

1 INTRODUCTION

[hes document contams a summary of the regurements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system yvulidations and

the measurements that were pertormed to venify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Tyvpe COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model STD2600
Serial Number SN 25/13 DIP 2G600-254
Product Condition (new ' used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE FORMATION
MVG's COMOSAR Validation Dipoles are built in accordanee to the TEEE 1528, FCC KDBs and

CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only,

Figure 1 - MIAT CONMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used [or system validsbon measusements. The followiog measurements were pertornsed Lo
verily that the product complies with the fore mentioned standards

‘Ihe dipole used For SAR system validation measurements and cheoks must have a return loss of =20
dB or betler.  The retum loss measurement shall be performed agamst a liquid filled 1al phantone.
with the phantem constueted as outlined m the tore mentioned stundurds.

42 MECHANICAL REOQUTREMENTS
The JEEE Std. 1528 und CENIRC 62209 standards gpecify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sold for nse with the COMOSAR t1est heneli comply with the requirenients s forth fora 2
mm phantowm shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded wncertainty expressed at approximalely the Y5%s
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Accepted Guides 1o
Measurement Unceértainl v

S0 RETURN LOSS
The loflowing uncertainties apply to the retum loss messurament
Freguency band Expanded Uncertainty oo Return Loss
H00-606)0M 112 0.1dB

52 DIMENSION MEASUREMENT

e olowms uncertaimties upply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 0.05 mm

stiendards were followed (o generate the measurement uncertinty for validilion measurcments,
Seun Volume Expunded Uncertainty

g 203 %

Poge: SN
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6  CALIBRATION MEASUREMENT RESULTS

6.1

RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

0o

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

lmpedance

RETURN LOSS AND IMPEDANCE IN BODY LIOUTD

2600

6.2

«20.66

~20)

e

Freourey, M
o

=]

X0

b 250

S1.0 €2« 9.4,

Frequency (MHz)

Return Loss (dB)

_lmpedance |

2600 -22.17 =20 4790 7510
6.3  MECHANICAL DIMENSIONS
Frequency e Lmm hmm o min
required measured required | messunsd réquired measured
Elva 120021 % 250.021% | 63521

Page: o/l
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40 2900 £1 % 166, 7 H1 5%, [ ELEIE Y
750 176011 % 100,011 %, 635215
835 1614041 % 25801 % A621%
S 1190 41 4% B33 1621%
1450 631 21%, S1703% 1621%
1500 BOS £l % SO0 % 1621%
1640 7O #1 % AR T21% 36219
1150 752141 %, 242841'% 1621'%
1800 72041 % AL TH% I6=l%
1800 ED 1% 39581 % 3621M
1950 66341 %, 3RS A ECEI Y
2000 BAS 21 %, 37S81% 16:1%
2300 61021 %, B711% 16219,
2300 555 1% 261 % 6218
2450 51521 %, 0443 % 16=1%
2600 18521 % PASS BEAR PASE i6=1% TASS
1000 41521%, 25041 5% 16=1%
3500 37041 H, 26924 621N
3700 34.741 %, 64 81% ETS L

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
neastirenients must be performed usimg a relerence dipale meetmg the fore mentioned renmn loss
and mechanieal dimension reyuirements. The validation measurement must be perlormed against &
ligquid filled ar phantom, with the phantom copstructed 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 parulle] (o the longest dimension of the Nat phantom. with the top surface of the

dipole at the descnbed distance from the bottom surfuce of the phantom.

71
"'M""";" Relative parmittivity fe.') Conduaiity (o) §/m
300 51485 % Q87259
150 43515 % 0875 %
750 ALd 5% 0,88 45 %
R3S 415:5% 09045 %
/O R1525% asTess
1450 05 855 1.2085%
1800 LR EINY 1.2385%
1640 032 5% 13135%
1750 W) 5% 137:5%
Poge: T'H
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1800 20 045% 1903 %
1900 WOE5H 140+5%
pE LT 20045 % 14025
2000 00 25 % 14025 %
2100 198 25 % 149:5%
2300 39545% 16745
2450 30245 1R0£5%
2600 V0450 FASS 186325 % PASS
2000 J/ELSY 2404559
1500 5% 288

The TEEE Std 1328 and CEVTEC 62209 standards state that the systam validation measarements
should produce the SAR values shown below (tor phantom thickness of 2 mmy within the
uncertainty for the system validation, Al SAR values are nomualized 1o 1 W forward power. [n
bracket. the measured SAR is mven with the used mpul power.

Soltvare COPENSAR VA
Phantsm SN 20V SAMT]
Probe SN 81 ERGI2Y
Lisgund Head Ligud Valves: gps - 38 2 sipneg | 93
Dnstance between dipole center and Tiqud 100 mm
Aren sain resolution =Bt/ dy-Kmm
Joon Scan Resaligon i S/ dy= St/ da= Smm
Frequency 2600 8MHz
Inpie power 20 $Hm
Liquid Temperature 21 °C
Lab T'emperiure HiRS
Lauh Hisnding 359,
e 1 SAR (W/kg/W) 105 5B (W/kg/W)
300 285 134
ase 4538 e
150 848 hA%
838 9.56 62l
300 109 695
450 29 16
1san 05 168
180 340.2 184
1750 364 193
1800 ARA 201
Poge! 81
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1900 387 205
T oaEr . | @8 | T 208
2000 411 21,1
2100 e 218
2300 487 233
2450 52.4 24
2600 55,3 5737(5.74| 216 246812,07]
3000 CERS 5.7
3500 §11 | i s |

AP

| g !
" o — -
| £ A\ e
; ~ g 5 \\
:
' = i
73
"':::}m Ralative parmittivity (e} Conductivty (a) $/m
aired v quired 3

150} 619 15% QD25 Y

300 38.215% 0.9245%

450 H745% 0,59 25 %

750 555 45% 2.96 5%

835 552 85 % 087 £5%

900 S5.085% 10685 %

915 B/OS% 1.0615%

1450 M025% 130235 %

1610 3885% 14025 %

1800 53315% 15225'%

19040 53315% 15225%

2000 333:5% 152 £5%

2100 $3245% 1.62t5%

L 28 | wrew | |awew |
Page: 911
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2606 32545% PASS 2I6385% PASS
T 2esw | | a;3se —
3500 §13s5% 331859
5200 A30210% S30t10%
5300 489 £10% 3.42250%
3400 487 +10% S53+10%
5500 A5 6 £10 % 565430%
5600 485 410% STTHI0N
5800 2B2410% 600+310%

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V3
Phantom SN 200 SAMT]
| Probe SNV I8N EPGIZ2
| Lagud Hodv Ligusd Values eps $1.6 saoma . 221

Craance between dipale center and liguad

1O e

| Ar scen resoltion

dx=Srmm /dy=Smm

| Zoon Scan Resohtion dy-Smm/dy=smm. dz=5Smm
| Frequency 2600 MH 2
| Inpiz power 20 &m
{ Lxguid Temperature 317C
{ Lah Temperature 21T
{ Lab Hueniduy 45 %
Fre:
;‘::" 1 8 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
600 576215786 2533|350

=

0

o | e |

3
.
"
|
|I." ¥
- |
3w -
= !
Doam ;\ -t
. I
e .
% CelMT NG IE2ZNS D
[T
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§  LISTOF EQUIPMENT

Equipment Summary Sheet

‘Next Calibration
Date

SAM Prarfom MV SN-20g-samT [ deeed Mo :fq“:“;‘;zd ba “'I
(COMOSAR Test Banch Version 3 NA g{;’?‘éﬂ e :g:ilf;:!d ' calﬂ
Network Analyzer | FIOCE % SCOWRTZ | gaynaia 0202013 022016
Calipars Carera CALIFER-I 12/2013 122M6
Refarence Prabe MYG EPG122 SN 1811 102014 102015
Mutimeter Keithiey 2000 1158686 1242013 12eme
Signal Geperator Agilent E4433C MY49070831 1212013 1226
Amplifier Agtheroomm S NaG gr;?'a&f::;ﬁ'egﬁ;? g‘:'ﬁgﬁf?ﬁjﬁ;g
Power Mater HP E4418A US38261488 122013 1272016
Fower Sensor HP ECP-E26A USazis14en 122012 1212016
Directional Coupiey | Naiod 4215-20 01385 fi';""a&e;':f’:’eﬁ;" f;g?‘ffggff’eq‘f&‘:;f
Lem;:‘gfr:gd Cantrol Cormparny 1166148 a2012 B2015
Fage: 41011
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ISSUED BY
SA R Shenzhen BALUN Technology Co., Ltd. @@’1

Dipole& Waveguide
Perf FOR
eriormance Validation Dipoles & Waveguide

Measurement
Report

Rl i\ o8 | \W-SZ15C0264-701
e =UImL7EH SAR Validation Dipole and Waveguide
Tested A P:\\i)l 'L%}\ VLS MNET R DIP 0G450-252, DIP 0G750-253
i DIP 0G835-246, DIP 0G900-247
DIP 1G800-248, DIP 1G900-249
DIP 2G000-250, DIP 2G450-251
DIP 2G600-25, SWG5500
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Z Test Conclusion: lizEES
(Technical Director) ICEMBEIEE Mar. 1, 2016 ~ Mar. 3, 2016
BEICKIMELIEE Mar. 31, 2016

NOTE: This test report can be duplicated completely for the legal use with the approval of the applicant; it shall not be reproduced except in
full, without the written approval of Shenzhen BALUN Technology Co., Ltd. BALUN Laboratory. Any objections should be raised within thirty
days from the date of issue. To validate the report, please visit BALUN website.

Block B, 1st FL,Baisha Science and Technology Park, Shahe Xi Road. Nanshan District, Shenzhen, Guangdong, P. R. China 518055

TEL: +86-755-66850100, FAX: +86-755-61824271
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1 GENERAL INFORMATION

1.1 Introduction

This document contains a summary of the requirements set forth by the |EEE 1528, FCC KDB 865664
D01 for reference dipoles used for SAR measurement system validations. Instead of the typical annual
calibration recommended by measurement standards, the reference dipoles were demonstrated that the
SAR target, impedance and return loss have remain stable, so the longer calibration interval is

acceptable.

1.2 General Description for Equipment under Test (EUT)

Report No.: BL-SZ1660087-70

T | B (| =TI T T R G
A = J ) X rlal Nu y 4 : -’ - s
fo | Freency. | SeraiNumben || ow/isat) | bate:
Dipole
SN 2513
P 4 15/

DIP 0G450 50 MHz DIP 0G450-252 Used 2015/03/16

SN 25/13
0

DIP 0G750 750 MHz DIP 0G750-253 Used 2015/03/16
SN 25/13

DIP 0G835 835 MHz DIP 0G835.246 Used 2015/03/16
SN 25/13

DIP 0GS00 900 MHz DIP 0G900-247 Used 2015/03/16
SN 25/13

DIP 1G800 1800 MHz DIP 1G900-248 Used 2015/03/16

DIP 1G300 1900 MHz Shyaert Used 2015/0316

DIP 1G800-249

SN 2613

DIP 2G000 2000 MHz DIP 2G000-250 Used 2015/03/16
SN 25/13

DIP 2G450 2450 MHz DIP 2G450-951 Used 2015/03/16
SN 25/13

DIP 2G600 2600 MHz DIP 2G600-254 Used 2015/03/16

Waveguide

SN 30/13

SWG5500 5GHz-6GHz WGA24 Used 2015/03/16

2/81

1
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DIP 0G450-252

DIP 0G750-253
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2 SIMULATING LIQUID VERIFICATION

Bady = 1.06 5493 1.06 55.00 095 013
Head 1800 1.41 39.56 1.40 40,00 0.71 -1.10
Body 151 54 69 1.62 53.30 -0.66 261

Head 1900 1.42 39.40 1.40 40,00 1.43 -1.50
Body 1.53 53.16 1.52 52.30 0.66 -0.26
Head 2000 1.43 38.96 1.40 40.00 2.14 -2.60
Body 1.55 51.53 1.52 53.30 1.97 -3.32
Head 1.82 28.92 1.80 39.20 1.1 071
Body g 1.96 52.96 1.96 52.70 0.51 0.49
Head S 198 38.10 196 39.01 1.02 -2.33
Body 2.15 53.51 216 52.51 -0.46 1.90
Head 464 36.87 4,66 35,99 -0.43 2.45
Body s 5.26 50.13 5.30 49.01 -0.75 229
Head 4283 36.43 4.86 35.76 -0.62 1.87
Body e 5.51 50.02 553 48.74 -0.26 263
Head 5.14 34,46 5.07 3553 1.38 -3.01
Body icr 6.93 48.04 577 48.47 277 -0.89
Head 5800 5.31 34.33 527 25.30 0.76 -2.75
Body 6.07 47.14 6.00 48.20 1.17 -2.20

6/81
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3 DIPOLE IMPEDANCE AND RETURN LOSS

The dipoles are designed to have low return loss when presented against a flat phantom at the specified
distance. A Vector Network Analyser was used to perform a return loss measurement on the specific dipole
when in the measurement location against the phantom and the distance was specified by the manufacturer
with a special, low loss and low relative permittivity spacer.

The impedance was measured at the SMA-connector with the network analyser,

7181

2751350



LUl

Report No.: BL-SZ1660087-701

Bn

3.1 DIP 0G450
RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

~ Impedance
501 Q-394jQ
Return Loss
w
Tre1 EEE] 98 Mag 1048/ RetO g8 Ca? 1
SE <1 | as0.0boo0 MRz 4023 ue
=%
i = [ |-
A /
20 % :
I N/
Chi  Stan 350 MHz Pwr -10dBm Stop 550 MHz
Impedance
X
et SRRl Smith Ref1u  cal 1
/'TNso 00000 MHz 506840
aE £9380
2 89 820 pF
4
Cht  Start 350 MHz Pwr -10dBm Stop 560 MHz

81/81
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

46.00-499]

Return Loss

®
Tre1 SEE] 08 Mag 10dB/ RefOdE  Ca?

=5 1 4500p000 Mz -27$72 dB

[ —— ] r_,_ﬂ——-—"
=

Cht Stant 350 MHz Pwr 10 dBm Stop 550 MHz
Impedance

L)

Trct BEEl Smith Reftu  Cal
S11)

1 STTN45000000 MHz 459660

1

Chi  Start 350 MHz

~ -#990Q
20\ 70871 pF
Stop 550 MHz

9/81
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3.2 DIP 0G750
RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Trc! SXE] 8 Mag 10dB/ Ref0dB  Cal 1

-1 [ 7500pooo Mz -24}34 aB
TE\
- //

B N, L

Y/
V

Ch1  Stant 650 MHz Pwr -10dBm Stop 850 MHz
Impedance
5
et Rl Smith Ref1u  cal 1
1 +1 75000000 MHz 56085 Q
n /(//v\ e
Yl 16809 pF
2 p
] 02 6s \7&\
N o8
e
W
Chi Starl 650 MHz Pwr -10 dBm Stop 850 MHz

10/81
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Return Loss
®
Trc1 SEK] 98 Mag 1048/ Ref0 g8  Cal 1
=0 . 750.0p000 Mz 24 h51 dB
E— | B |
/
s - -
N
Chi  Stant 650 MHz Pwr -10 dBm Stop B50 MHz
Impedance
n
Trct EEEl Smith Reftu  Cal 1
/"’?Nﬁo 00000 MHz 567750
SH - N 26170
; 2 55534 pH
Chi Star 850 MHz Pwr -10 dBm Stop 850 MHz

11781
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RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
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Return Loss

i

Trct EEE] 08 Mag 1008/ Ref0 08  Cal

1

835.00000 MHz 25590 dB

I

%
\/
J

Chi Stant 735 MHz

Pwr -10 dBm

Stop 935 MHz

Impedance

e

et EER] Smith Ref1u  Cal

1
500000 MHz 55016

71044 mQ
13541 pH
\
Cht Start 7356 MHz Pwr -10dBm Stop 935 MHz
121781
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Return Loss
N
Tre1 BEE] 0BMag 1048 Ret0 0B Cal 1
.1 | 8asopooo Mz -27as oB
=0
:‘.\\ I |
20 < -
N :
| A,
o R ¥
Chi Stant 735 MHz Pwr -10 dBm Stop 935 MHz
Impedance

»
Trct BEE] Smth Ref1U Cal !

7 1 TTT83500000 MHz 535620
= 125390

/ o 2
05 20N 48386 pH

Chi  Stan 735MH2 Pwr -10dBm Stop 935MH2

13781
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RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Return Loss

»
Trct EEE] 08 Mag 1008/ Ref0 6B  Cal

1

S5 1 | wooopooo mfz -20pet de
=X | M
1o \\ //‘

= > >
- 80
Chi  Start BOO MHz Pwr -10 dBm Stop 1 GHz

Impedance
%
et ERR]l Smith Ref1u  cal 1
1o 900 00000 MHz 53174}
“ ///—v\ e
oS 2N 24451 pH
o/ 02 | K
\X/
et
Cht  Start 800 MHz Pwr -10dBm Stop 1GHz
14 /81
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

5320+3.16jQ

Return Loss
5
Trc1 SEK] 98 Mag 1048/ Ref0 g8  Cal 1
S5 -1 | sooofooo mfz -27po3 dB
—— I
L 2 = :
By
Chi Start 800 MHz Pwr -10dBm Stop 1GHz
Impedance
»
Trct BREl Smith Ref1U  Cal 1
1 1 =80000000 MHz 532050
S 3150 Q
56857 pH
“/
,'I
Chi  Stant 800 MHz Pwr -10 dBm Stop 1 GHz

15781

283 /350




Report No.: BL-SZ1660087-701

Lun

3.5 DIP 1G800
RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Return Loss

n
Trct EEE] 08 Mag 1008/ Ref0 48 Cal 1

S5 «1|  180pooo Ghz -22fo7 ue

\q [/

Chi Star 17 GHz Pwr -10 dBm Stop 1 9GHz
Impedance
%
et EER]l Smith Ref1u  Cal 1
1 TT_1B00000 GHz 424470
By - 13863 Q
S 0s 2 34156 pH
/ \\K/
A T N
)
2 N\
o
Q 02 0s 2
N 0%
\
Cht Stant 17 GHz Pwr -10dBm Stop 1.9 GHz

16/81
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Return Loss
5
Tre1 SEE] 08 Mag 10dB/ Ref0dE Cal 1
1] -1 1eopooo Gz -22pes uB
- '_’——'—‘
== 4+
=
Chi  Stant 1.7 GHz Pwr -10dBm Stop 1.8 GHz
Impedance
"
Trct BEEl Smith Reftu  Cal 1
1 STT1800000 GHz 42842 Q
BY - 4914 mQ
7 57396 pH
o
.'l
Chi Star 17 GHz Pwr -10 dBm Stop 19 GHz

171781
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RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

1900 20,99 i -20 56.6 Q +13.16 jQ

1] <1 190pooo Ghz -20pe6 o
| T~ L
- 806
Chi St 18 GHz Pwr 10 dBm Siop 2 GHz
Impedance

X
et ERRl Smith Ref1u  Cal 1

511) /‘TNsooooo GHz 565610

- 13157 Q

/og 1102 nH

(]
A

Cht Start 18 GHz Pwr -10dBm Stop 2 GHz

/

18781
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

51.0Q+13.18 jQ

Return Loss

5

Trct SEK] 08 Mag 1048/ Ref0dB  Cal 1

511} 1] 190pooo Gz -21ss a8

——] _"J'_',..————-‘"‘_‘_‘

] \w

Ch1  Stant 1.8 GHz Pwr -10dBm Stop 2 GHz
Impedance

"

Trct Rl Smith Ref1U  cCal 1

511 1 T_1900000 GHz 510140

113183 Q
P 1104 nH
o K
Chi Stad 18 GHz Stop 2 GHz

19781
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3.7 DIP 2G000

RE OSS AND IM CE IN HEAD LIQUI
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID
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3.8 DIP 2G450
RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Report No.: BL-SZ1660087-701

Return Loss
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3.9DIP 2G600
RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Return Loss
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID
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Return Loss
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4 WAVEGUIDE IMPEDANCE AND RETURN LOSS

The waveguide are designed to have low return loss when presented against a flat phantom at the specified
distance. A Vector Network Analyser was used to perform a return loss measurement on the specific waveguide
when in the measurement location against the phantom and the distance was specified by the manufacturer
with a special, low loss and low relative permittivity spacer.

The impedance was measured at the SMA-connector with the network analyser.
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RETURN LOSS AND IMPEDANCE IN BODY LIQUID
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5 VALIDATION MEASUREMENT

The |EEE Std. 1528, FCC KDBs and CEI/IEC 62208 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 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.
z =
x

J0 Probe positioner

Tuning
element
Spacer

':V! s

B Dir.Coupler ﬂ' |
Signal | }_J Y — F -
= Amp {Low = 3dB —— — 0y — ¥
Genorator | |Pass| —— Cable X ;m—
A3 I
e PM1
Anz
PM2
28781

296 / 350



LUl

0y

5.1Dipole And Waveguide SAR Validation Measurement Result
: o T = =

=g

Report No.: BL-SZ1660087-701

—

Head 100 0.439 4.39 0.292 292 4.58 -4.15 3.06 -4.58
s Body 100 0.479 479 0.329 329 458 4.59 3.06 7.52
Head 100 0.861 8.61 0.576 576 8.49 1.41 5.55 378
i Body 100 0.879 879 0.592 592 8.49 3.53 555 6.67
Head 100 0.983 983 0.609 6.09 9.56 282 6.22 -2.09
3 Body 100 1.013 1013 0.659 6.59 9.56 5.96 6,22 595
900 Head 100 1.147 11.47 0724 7.24 10.9 523 6.99 3.58
Body 100 1.139 11.39 0.747 7.47 10.9 4.50 6.99 6.87
{800 Head 100 3.892 3892 1964 19.64 38.40 1.35 20.10 -2.29
Body 100 39N 39.1 1.989 19.89 38.40 1.85 20.10 -1.04
1000 Head 100 3.690 38.90 1.968 19.68 39.70 -2.02 20,50 -4,00
Bady 100 3.943 39.43 2.001 20.01 39.70 -0.68 20.50 -2.39
Head 100 4.029 40.29 2094 20.94 41.10 -1.97 2110 -0.76
s Body 100 4197 41.97 2,185 21.85 4110 212 21,10 3.55
Head 100 5.328 53.28 2482 24.83 52.40 1.68 24.00 3.46
e Body 100 5.094 50.94 2450 2450 5240 -2.79 24.00 208
Head 100 5323 53.23 2515 25.15 5630 -3.74 24.60 224
i Body 100 5174 5174 2377 23.77 55.30 -6.44 24,60 -3.37
Head 100 15378 153,78 5.463 54,62 159.00 -3.28 56,90 -4.01
ey Body 100 15.224 152.24 5341 53.41 169.00 -4.25 56.90 -6.13
Head 100 15.876 158.76 5517 56.17 166.40 -4.59 58.43 -5.58
e Body 100 15.762 167.62 5615 56.15 166.40 -5.28 58.43 -3.90
=00 Head 100 16.475 164.75 6.792 567.92 173.80 -5.21 59.97 -3.42
Body 100 15813 158.13 5645 56.45 173.80 -9.02 59.97 -5.87
Head 100 17.688 176.88 5984 59 84 18120 -2.38 61,50 -2.70
o Body 100 16.953 169.53 5.836 58.36 181.20 -6.44 61.50 -5
29781
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5.2DIP 0G450
5.2.1 Dipole 450 MHz Validation Measurement for Head Tissue

System Performance Check Data(450 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 EPGO265

Area scan resolution: dx=8mm, dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.03.01

Measurement duration: 14 minutes 46 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 450MHz
Signal Cw
Frequency (MHz) 450.000000
Relative permittivity (real part) 42.872365
Conductivity (S/m) 0.890236
Power drift (%) 1.350000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.85
Crest factor: 1:1

SURFACE SAR

VOLUME SAR

30781
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Maximum location: X=0.00, Y=0.00
SAR Peak: 0.69 Wikg

0.291862
0.439023

SAR 10g (W/Kg)

SAR1g (W/Kg)

Z Axis Scan

I —

0.8

0.5
\\

0.4
328
™

SAR (W/kz)

\&‘

0.3

\"h‘ '
27.5  32.5 40.0

0.2

o1
0.02.55.07.5

12,5 17.85 2.5
Z (mm)

Hot spot position

3D screen shot
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5.2.2 Dipole 450 MHz Validation Measurement for Body Tissue

Report No.: BL-SZ1660087-701

System Performance Check Data(450 MHz Body)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement: 2016.03.01
Measurement duration: 13 minutes 52 seconds

Experimental conditions.

1

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 450MHz
Signal Ccw
Frequency (MHz) 450000000
Relative permittivity (real part) 55.695599
Conductivity (S/m) 0.955490
Power drift (%) -1.370000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.90
Crest factor: 11

SURFACE SAR

VOLUME SAR

AL Lt el o

T e

32781
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Report No

Maximum location: X=1.00, Y=-1.00

SAR Peak: 0.66 W/kg

.. BL-SZ1660087-701

SAR 10g (W/Kg) 0.328543
SAR1g (W/Kg) 0.478689

Z Axis Scan
3D sceen shot Hot spot position

T

33/81
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5.3DIP 0G750
5.3.1 Dipole 750 MHz Validation Measurement for Head Tissue

System Performance Check Data(750 MHz Head)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.03.01

Measurement duration: 13 minutes 27 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 750MHz
Signal Ccw
Frequency (MHz) 750MHz
Relative permittivity (real part) 41.923526
Conductivity (S/m) 0.883686
Power drift (%) -3.100000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.81
Crest factor: 1:1

SURFACE SAR

VOLUME SAR

LT

L |

34781
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Report No

Maximum location: X=1.00, Y=0.00
SAR Peak: 1.28 W/kg

SAR 10g (W/Kg) 0.576457
SAR1g (W/Kg) 0.861462
Z Axis Scan
a2 —
1.0
B 0.8 N
& N
=
o 0.6 \\
A N
0.4 \\
[
0.1- S —— ‘
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0
Z (mm)
Hot spot position

3D screen shot
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Report No

Maximum location: X=1.00, Y=0.00
SAR Peak: 1.28 W/kg

SAR 10g (W/Kg) 0.576457
SAR1g (W/Kg) 0.861462
Z Axis Scan
a2 —
1.0
B 0.8 N
& N
=
o 0.6 \\
A N
0.4 \\
[
0.1- S —— ‘
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0
Z (mm)
Hot spot position

3D screen shot
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5.3.2 Dipole 750 MHz Validation Measurement for Body Tissue

System Performance Check Data(750 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement; 2016.03.01

Measurement duration: 13 minutes 27 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 750MHz
Signal Ccw
Frequency (MHz) 750MHz
Relative permittivity (real part) 57.188739
Conductivity (S/m) 0.946268
Power drift (%) -0.600000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.88
Crest factor: 11
SURFACE SAR VOLUM_EE SAR

36781

305 /350



LUl

Lul

Report No

Maximum location: X=1.00, Y=0.00
SAR Peak: 1.28 Wikg

.. BL-SZ1660087-701

SAR 10g (W/Kg) 0.592395
SAR1g (W/Kg) 0.878736
Z Axis Scan
1.3
1;2
N
1.0-_b\
Fos N
2 \\
3 0.6 \
0.4
\\
0.1- | T \
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0
Z (nm)
3D screen shot Hot spot position
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5.4DIP 0G835
5.4.1 Dipole 835 MHz Validation Measurement for Head Tissue

System Performance Check Data(835 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm

Date of measurement: 2016.03.01
Measurement duration: 14 minutes 2 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 835 MHz
Signal Ccw
Frequency (MHz) 835.000000
Relative permittivity (real part) 43.331142
Conductivity (S/m) 0.897827
Power drift (%) -0.050000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 204
Crest factor: 11
SURFACE SAR VOLUME SAR

38781
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Report No

Maximum location: X=0.00, Y=0.00

SAR Peak: 1.40 Wikg

SAR 10 g (W/Kg) 0.609437
SAR 1 g (W/Kg) 0.983275
Z Axis Scan
1.4
1,0
E 1.0
£0.38
N
ﬁ 0.6
0.4 \
™
0.1- T
0.02.55.07.5 125 17.5 22.5 27.5 32.5 40.0
Z (mm)
Hot spot position

3D screen shot
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542 Dipole 835 MHz Validation Measurement for Body Tissue

System Performance Check Data(835 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm
Date of measurement: 2016.03.01

Measurement duration: 14 minutes 2 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 835 MHz
Signal Ccw
Frequency (MHz) 835.000000
Relative permittivity (real part) 54.652059
Conductivity (S/m) 0.991147
Power drift (%) 0.390000
Ambient Temperature: 21.6°C
Liquid Temperature: 21.1°C
ConvF: 212
Crest factor: 11

SURFACE SAR VOLUME SAR

T Vvl A AL O

w~

40781
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Maximum location: X=0.00, Y=0.00
SAR Peak: 1.41 W/kg

SAR 10 g (W/Kg)

0.659168

SAR 1 g (W/Kg)

1.013364

Z Axis Scan
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5.5DIP 0G900
5.5.1 Dipole 900 MHz Validation Measurement for Head Tissue

System Performance Check Data(900 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm

Date of measurement: 2016.03.01
Measurement duration: 13 minutes 55 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 900 MHz
Signal Ccw
Frequency (MHz) 900.000000
Relative permittivity (real part) 41.140601
Conductivity (S/m) 0.994278
Power drift (%) 0.420000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.86
Crest factor: 11
SURFACE SAR VOLUME SAR

42781
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Report No

Maximum location: X=0.00, Y=0.00
SAR Peak: 1.66 Wikg

SAR 10 g (W/Kg) 0.723554
SAR 1 g (W/Kg) 1.147184
Z Axis Scan
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P
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Z (mm)
3D screen shot Hot spot position

43/81

312/350



w Report No.: BL-SZ1660087-701
Eoln

552 Dipole 900 MHz Validation Measurement for Body Tissue

System Performance Check Data(900 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm
Date of measurement; 2016.03.01

Measurement duration: 13 minutes 55 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 900 MHz
Signal Ccw
Frequency (MHz) 900.000000
Relative permittivity (real part) 54.932917
Conductivity (S/m) 1.062623
Power drift (%) -0.290000
Ambient Temperature: 21.6°C
Liquid Temperature: 211°C
ConvF: 1.92
Crest factor: 11

SURFACE SAR VOLUME SAR

L St el

T e

44781
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Maximum location: X=0.00, Y=0.00
SAR Peak: 6.52 Wikg

SAR 10 g (W/Kg)

1.989471

SAR1g (W/Kg)

3.911256

Z Axis Scan
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5.6.2 Dipole 1800 MHz Validation Measurement for Body Tissue

System Performance Check Data(1800 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0O265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.03.02

Measurement duration: 13 minutes 27 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 1800MHz
Signal CW
Frequency (MHz) 1800.000000
Relative permittivity (real part) 54.685214
Conductivity (S/m) 1.508863
Power drift (%) 1.160000
Ambient Temperature: 21.6°C
Liquid Temperature: 21.1°C
ConvF: 2.08
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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Maximum location: X=0.00, Y=0.00
SAR Peak: 6.47 Wikg

SAR 10 g (W/Kg) 1.964125

SAR1g (W/Kg) 3.892053

Z Axis Scan
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5.6 DIP 1G800
5.6.1 Dipole 1800 MHz Validation Measurement for Head Tissue

System Performance Check Data(1800 MHz Head)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO0265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.03.02

Measurement duration: 13 minutes 27 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 1800MHz
Signal CW
Frequency (MHz) 1800.000000
Relative permittivity (real part) 39.5662781
Conductivity (S/m) 1.413274
Power drift (%) 1.160000
Ambient Temperature: 21.6°C
Liquid Temperature: 21.1°C
ConvF: 204
Crest factor: 1:1

SURFACE SAR VOLUME SAR
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Report No

Maximum location: X=0.00, Y=0.00
SAR Peak: 1.67 W/kg

SAR 10 g (W/Kg) 0.746807
SAR 1 g (W/Kg) 1.139340
Z Axis Scan
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5 0.8 \\ .
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Z (mm)

Hot spot position
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5.7DIP 1G900
5.7.1 Dipole 1900 MHz Validation Measurement for Head Tissue

System Performance Check Data(1900 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement: 2016.03.02
Measurement duration: 13 minutes 20 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 1900MHz
Signal Cw
Frequency (MHz) 1900.000000
Relative permittivity (real part) 39.402471
Conductivity (S/m) 1.425793
Power drift (%) 1.260000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 235
Crest factor: 11
SURFACE SAR VOLUME SAR

50781
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System Performance Check Data (5800 MHz Body )

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 32 seconds

Experimental conditions.

Phantom File surf_sam_plan. txt
Phantom Validation plane
Band 5800 MHz
Signal Cw
Frequency (MHz) 5800.000000
Relative permittivity (real part) 47 135215
Conductivity (S/m) 6.071259
Power drift (%) 2.130000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 193
Crest factor: i
SURFACE SAR \{.OLUME SAR

TAk 21 maki=ih e
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Report No.: BL-SZ1660087-701

Maximum location: X=0.00, Y=0.00

SAR Peak: 52.10W/kg

SAR 10g (W/Kg)

5.645281

SAR 1g (W/Kg)

15.812583

Z Axis Scan

6 ﬂ10121416182022242‘6

1
l

Z (mm)

3D screen shot

Hot spot position
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System Performance Check Data (5600 MHz Body )

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 32 seconds

Experimental conditions.

Phantom File surf_sam_plan. txt
Phantom Validation plane
Band 5600 MHz
Signal Ccw
Frequency (MHz) 5600.000000
Relative permittivity (real part) 48.041782
Conductivity (S/m) 5.932687
Power drift (%) 2.130000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 2185
Crest factor: 11

SURFACE SAR

VOLUME SAR

Tk %) b sethor =

Tk 71 k=i et
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Maximum location: X=0.00, Y=0.00
SAR Peak: 43.26 W/kg

SAR 10g (W/Kg) 5.615362
SAR 1g (W/Kg) 15.762167
Z Axis Scan
3.6y —1— -
=
2 20.0 \
3 \
« N
10.0 \\
0.1 \ 1
0 2 4 B 8 10 12 14 16 18 20 22 24 28
Z (mm)
3D screen shot Hot spot position
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System Performance Check Data (5400 MHz Body)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPG0265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 32 seconds

Experimental conditions.

Phantom File surf_sam_plan. txt
Phantom Validation plane
Band 5400 MHz
Signal Ccw
Frequency (MHz) 5400.000000
Relative permittivity (real part) 50.016325
Conductivity (S/m) 5.513862
Power drift (%) 1.160000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 211
Crest factor: 11

SURFACE SAR

VOLUME SAR

Tk %) b sethor =

Tk 71 k=i et
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Report No.: BL-SZ1660087-701

LU

Maximum location: X=0.00, Y=0.00
SAR Peak: 40.51 W/kg

SAR 10g (W/Kg) 5.340976
SAR 1g (W/Kg) 15.223962

Z Axis Scan

P S— - P e T
35.00-.

30,00 lA

gw 25.00
= 20,00

g 1500 \\
10.00

02*16813121415132022242%
Z (mm)

3D screen shot Hot spot position
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5.11.2 Waveguide 5 GHz Validation Measurement for Body Tissue

System Performance Check Data(5200MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm
Date of measurement: 2016.03.03

Measurement duration: 29 minutes 32 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 5200 MHz
Signal CwW
Frequency (MHz) 5200.000000
Relative permittivity (real part) 50.126533
Conductivity (S/m) 5256854
Power drift (%) 2.320000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 1.85
Crest factor: 11
SURFACE SAR VOLUME SA

T e e th
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Report No.: BL-SZ1660087-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 51.16 Wikg
SAR 10g (W/Kg) 5.983526
SAR1g (W/Kg) 17.687528
Z Axis Scan
52.0 g ——
|
|
40.0-;
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5
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|
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0. 0-’| e I
0 2 4 ©& 8 10 12 14 18 18 20 22 24 28
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3D screen shot Hot spot position
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System Performance Check Data(5800 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 31 seconds

Experimental conditions.

Phantom File surf_sam_plan. txt
Phantom Validation plane
Band 5800 MHz
Signal Ccw
Frequency (MHz) 5800.000000
Relative permittivity (real part) 34327163
Conductivity (S/m) 5.305872
Power drift (%) 1.660000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 1.88
Crest factor: ]
SURFACE S_AR VOLUME SA
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Report No.: BL-SZ1660087-701

Maximum location: X=1.00, Y=1.00
SAR Peak: 49.52 W/kg

SAR 10g (W/Kg) 5.791756
SAR1g (W/Kg) 16.475376
Z Axis Scan
49.6.Y — — e
40,0 ’
= i
¥30.0 i
& o
20.0-
2 ‘ A
10.0-. \\
0'0'{ |
Q 2 4 & & 10 12 14 168 g 20 ‘22 24 26
Z (mm)

Hot spot position

3D screen shot
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System Performance Check Data(5600 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 30 seconds

Experimental conditions.

Phantom File surf_sam_plan txt
Phantom Validation plane
Band 5600 MHz
Signal Ccw
Frequency (MHz) 5600.000000
Relative permittivity (real part) 34462351
Conductivity (S/m) 5137525
Power drift (%) 0.800000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 208
Crest factor: 1:1
SURFACE S_AR VOLUME SA
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Report No.: BL-SZ1660087-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 44.03 W/kg

SAR 10g (W/Kg) 5517354
SAR1g (W/Kg) 15.876169
Z Axis Scan
4.9 -
40,0
~ 30.0 \
o
N\
20.0
| \
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g 2 4 B & 10 12 314 16 16 20 22 24 28
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3D screen shot

Hot spot position
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Report No.: BL-SZ1660087-701

System Performance Check Data(5400 MHz Head)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm
Date of measurement: 2016.03.03

Measurement duration: 29 minutes 33 seconds

Experimental conditions.

Phantom File

surf_sam_plan. txt

Phantom Validation plane
Band 5400 MHz
Signal Ccw
Frequency (MHz) 5400.000000
Relative permittivity (real part) 36.426257
Conductivity (S/m) 4.831236
Power drift (%) 1.120000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 204
Crest factor: 11

SURFACE SAR

VOLUME SAR

Tk %) s sathor =

ik i=t1h ek
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Maximum location: X=3.00, Y=1.00
SAR Peak: 42.15 Wikg

SAR 10g (W/Kg) 5.4633244
SAR1g (W/Kg) 15.378286

Z Axis Scan

42. 18— — 7

35,00 \
30.00 \

¥ 25,00
.
£ 20.00
2 15.00
10,00
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Z (mm)

3D screen shot Hot spot position
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5.11SWG5500

Report No.: BL-SZ1660087-701

5.11.1 Waveguide 5 GHz Validation Measurement for Head Tissue

System Performance Check Data(5200 MIHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=4mm, dy=4mm, dz=2mm

Date of measurement: 2016.03.03
Measurement duration: 29 minutes 32 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 5200 MHz
Signal Cw
Frequency (MHz) 5200.000000
Relative permittivity (real part) 36.867518
Conductivity (S/m) 4644428
Power drift (%) 1.570000
Ambient Temperature: 21.5°C
Liquid Temperature: 21.0°C
ConvF: 1.81
Crest factor: 11
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1660087-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 9.36 Wikg
SAR 10 g (W/Kg) 2.376986
SAR 1 g (W/Kg) 5174332
Z Axis Scan
9.35- —_——
5.00 \\
W 6.00 \
~
= ‘\\
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3D screen shot Hot spot position
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5.10.2 Dipole 2600 MHz Validation Measurement for Body Tissue

System Performance Check Data(2600 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=5 mm, dy=5 mm, dz=5 mm
Date of measurement: 2016.03.03

Measurement duration: 19 minutes 1 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 2600 MHz
Signal CwW
Frequency (MHz) 2600.000000
Relative permittivity (real part) 53.509271
Conductivity (S/m) 2150646
Power drift (%) 0.180000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 243
Crest factor: 11
SURFACE SAR VOLUME SAR
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LUl

Maximum location: X=0.00, Y=0.00
SAR Peak: 9.58 W/kg

.. BL-SZ1660087-701

SAR 10 g (W/Kg) 2.514654
SAR 1 g (W/Kg) 5.322832
Z Axis Scan
3.59-
8.00 \
¥ 8.00 \
S \
50 X
) N
2.00 ~]
]
0.06-; i
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3D screen shot Hot spot position
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5.10DIP 2G600
5.10.1 Dipole 2600 MHz Validation Measurement for Head Tissue

Report No.: BL-SZ1660087-701

System Performance Check Data(2600 MHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm
Zoom scan resolution: dx=5 mm, dy=5 mm, dz=5 mm
Date of measurement: 2016.03.03
Measurement duration: 19 minutes 3 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 2600 MHz
Signal Cw
Frequency (MHz) 2600.000000
Relative permittivity (real part) 38.097251
Conductivity (S/m) 1.978736
Power drift (%) -0.050000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 236
Crest factor: 11
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1660087-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 9.02 W/kg

SAR 10 g (W/Kg) 2.450144
SAR 1 g (W/Kg) 5.094052
Z Axis Scan
9.02 \ ——
8.00 \
5 B6.00 \
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2 4.00
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S
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3D screen shot Hot spot position
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592 Dipole 2450 MHz Validation Measurement for Body Tissue

System Performance Check Data(2450 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=5 mm, dy=5 mm, dz=5 mm
Date of measurement: 2016.03.02

Measurement duration: 19 minutes 58 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 2450 MHz
Signal CwW
Frequency (MHz) 2450.000000
Relative permittivity (real part) 52.962515
Conductivity (S/m) 1.960472
Power drift (%) -0.560000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 255
Crest factor: 11
SURFACE SAR VOLUME SAR
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Maximum location: X=0.00, Y=0.00
SAR Peak: 9.52 Wikg

SAR 10g (W/Kg)

2.483244

SAR1g (W/Kg)

5.328480

Z Axis Scan
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5.9DIP 2G450

5.9.1 Dipole 2450 MHz Validation Measurement for Head Tissue

System Performance Check Data(2450 MHz Head)

Report No.: BL-SZ1660087-701

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=5mm, dy=5mm, dz=5mm
Date of measurement: 2016.03.02

Measurement duration: 18 minutes 47 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 2450MHz
Signal Ccw
Frequency (MHz) 2450.000000
Relative permittivity (real part) 38.916950
Conductivity (S/m) 1.816079
Power drift (%) 2.570000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 2.47
Crest factor: 11

SURFACE SAR

VOLUME SAR

kvl Gt ere
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.. BL-SZ1660087-701

Report No

Maximum location: X=0.00, Y=0.00
SAR Peak: 6.97 W/kg

SAR 10 g (W/Kg) 2.185249

SAR 1 g (W/Kg) 4196616

Z Axis Scan
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a
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3D screen shot Hot spot position
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5.8.2 Dipole 2000 MHz Validation Measurement for Body Tissue

Report No.: BL-SZ1660087-701

System Performance Check Data(2000 MHz Body)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm

Date of measurement: 2016.03.02
Measurement duration: 14 minutes 17 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 2000 MHz
Signal CwW
Frequency (MHz) 2000.000000
Relative permittivity (real part) 51.526653
Conductivity (S/m) 1.551869
Power drift (%) 0.380000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 232
Crest factor: 11
SURFACE SAR VOLUME SAR

T Vil AN T T

—
B p e e
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Maximum location: X=0.00, Y=0.00

SAR Peak: 6.69 W/kg

.. BL-SZ1660087-701

SAR 10 g (W/Kg) 2,094211

SAR 1 g (W/Kg) 4029382

Z Axis Scan

1.00

T~

0.15-

0.'02.55.07‘5 12§ 17.9 22,5 271.5 328 40I.U
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Z (mm)

3D screen shot

Hot spot position
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5.8DIP 2G000

Report No.: BL-SZ1660087-701

5.8.1 Dipole 2000 MHz Validation Measurement for Head Tissue

System Performance Check Data(2000 MHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm

Date of measurement: 2016.03.02

Measurement duration: 14 minutes 17 seconds

Experimental conditions.

Phantom File

surf_sam_plan.txt

.!ll I‘ N 3
— =3
Elsds ¢

Phantom Validation plane
Band 2000 MHz
Signal Ccw
Frequency (MHz) 2000.000000
Relative permittivity (real part) 38.957269
Conductivity (S/m) 1.426154
Power drift (%) 1.20000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 223
Crest factor: 11
SURFACE SAR VOLUME SAR
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Maximum location: X=0.00, Y=0.00
SAR Peak: 6.64W/kg

SAR 10g (W/Kg) 2.001651
SAR1g (W/Kg) 3.943225
Z Axis Scan
6 BB -
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-
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5.7.2 Dipole 1900 MHz Validation Measurement for Body Tissue

System Performance Check Data(1900 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPGO265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement; 2016.03.02

Measurement duration: 13 minutes 20 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 1900 MHz
Signal CwW
Frequency (MHz) 1900.000000
Relative permittivity (real part) 53.158287
Conductivity (S/m) 1.534258
Power drift (%) 0.180000
Ambient Temperature: 21.8°C
Liquid Temperature: 21.2°C
ConvF: 242
Crest factor: 11
SURFACE SAR VOLUM_EE SAR
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Report No

LUl

Maximum location: X=0.00, Y=0.00
SAR Peak: 6.46W/kg

SAR 10g (W/Kg) 1.967525

SAR1g (W/Kg) 3.890170

Z Axis Scan
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= 200
5

“ 200

1.00 r

[ — |
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Maximum location: X=0.00, Y=0.00
SAR Peak: 50.10W/kg

SAR 10g (W/Kg) 5.836267
SAR 1g (W/Kg) 16.942574
Z Axis Scan
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>
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--END OF REPORT--
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