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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2. Body-worn device
A typical example of a body-worn device is a mobile phone, wireless enabled PDA or
other battery operated wireless device with the ability to transmit while mounted on a

person’s body using a carry accessory approved by the wireless device manufacturer.

< 2>

Picture D.4Test positions for body-worn devices

D.3. Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on
a table or desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions.
For devices that employ an external antenna with variable positions, tests shall be
performed for all antenna positions specified. Picture 8.5 show positions for desktop
device SAR tests. If the intended use is not specified, the device shall be tested directly

against the flat phantom.
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Picture D.5 Test positions for desktop devices
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Picture D.6 DSY5 system Set-up

Note:

The photos of test sample and test positions show in additional document.
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ANNEX E. Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt,

preventol, glycol monobutyl and Cellulose. The liquid has been previously proven to be

suited for worst-case. The Table E.1 shows the detail solution. It's satisfying the latest

tissue dielectric parameters requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric
€=41.5 €=55.2 €=40.0 €=53.3 €=39.2 €=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F. System Validation

The SAR system must be validated against its performance specifications before it is
deployed. When SAR probes, system components or software are changed, upgraded or

recalibrated, these must bevalidated with the SAR system(s) that operates with such

components.
Table F.1: System Validation Part 1
System Validation Frequency | Permittivit | Conductivity
Probe SN. Liquid name
No. date point yE& o (S/m)
1 3252 Head 750MHz Feb 2, 2018 750 MHz 43.156 0.858
2 3252 Head 835MHz Feb 3, 2018 835 MHz 42.971 0.939
3 3252 Head 1800MHz Feb 4, 2018 1800 MHz 40.544 1.375
4 3252 Head 1900MHz | Feb 5,2018 | 1900 MHz 38.788 1.349
5 3252 Head 2450MHz | Feb 11, 2018 | 2450 MHz 40.902 1.821
6 3252 Head 2600MHz | Mar 4, 2018 | 2600 MHz 38.249 2.035
7 7350 Head 5300MHz | Feb 6,2018 | 5300 MHz 36.988 4.697
8 7350 Head 5800MHz | Feb 6,2018 | 5800 MHz 36.059 5.243
9 3252 Body 750MHz Feb 2, 2018 750 MHz 57.684 0.945
10 3252 Body 835MHz Feb 3, 2018 835 MHz 56.695 0.998
11 3252 Body 1750MHz Feb 4, 2018 1800 MHz 55.0 1.473
12 3252 Body 1900MHz | Feb5,2018 | 1900 MHz 54.596 1.576
13 3252 Body 2450MHz | Feb 11, 2018 | 2450 MHz 53.002 1.976
14 3252 Body 2600MHz | Mar 4, 2018 | 2600 MHz 52.858 2.083
15 7350 Body 5300MHz | Feb 6,2018 | 5300 MHz 49.847 5.333
16 7350 Body 5800MHz | Feb 6,2018 | 5800 MHz 48.828 6.051
Table F.2: System Validation Part 2
Sensitivity PASS PASS
cw
T Probe linearity PASS PASS
Probe Isotropy PASS PASS
MOD.type GMSK GMSK
Mod MOD.type OFDM OFDM
Validation Duty factor PASS PASS
PAR PASS PASS
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ANNEX G. Probe and DAE Calibration Certificate

W I,
" In Collaboration with S PR
T7T7I.s p e a g 7 A \uﬁr.u
/_\ CALIBRATION
Add: No.51 Xueyuan Rood, Haidisn District, Beljing, 100191, China ,,/-\“\ CNAS LOSTO
Tel: +86-10-62304633-2218  Fax ~86-10-62304833-2209 il
E-muil: cl@chinaet].com HetpAwwwe chinattl.cn
Client .  ECIT Certificate No: Z17-97266

Object DAE4 - SN: 1244

Calibration Procedure(s) FF -2114&2-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: December 04, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S), The measurements and the uncerainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility. environment temperature(22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards o# Cal Date(Calibrated by, Certificate No.,) Scheduled Calibration

Process Calibrator 753 = 1871018 27-Jun-17 (CTTL, No.J17X05858) June-18
Name Function S}namre

Calibrated by. Yu Zongying SAR Test Engineer B

Reviewed by: Lin Hao 'SAR Test Engineer ﬁﬁ #{7

Approved by: QiDianyuan  SAR Project Leader =SpgZ

Issued: December 05, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-97266 Page 1 of 3
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*  inColisboration with
CALIBRATION LABORATORY
Add: No 51 Xueyuan Road, Haidian District, Beijing, 100291, Chin
Teb +86-10-623(M633-2218 Fax +86-10-62304633-2200
Hemail: citl@chinanl com Hapz/www chinartl.on
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Cenificate No: Z17-97266 Page2of3
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-7_'.’7?[‘ In Collaboration with

Add: No.51 Xueyuan Road, Haidian Dastrict, Beijing, 100191, China

Tel: <Hb-10-62304633-2218 Fax: +86-10-62304633.2248
E-maudl: entlinchinattl.com Hup:/'www.chinal.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range IWSB= 81V full rangs = -100...4300 mV
Low Range 1L88 = 61nV, full range = 1 +3ImV
DASY measurement paramsters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Calibration Factors W X Y z
High Range | 403,882 + 0,15% (k=2) | 403,603 = 0.15% (k=2) | 404516 + 0.15% (k=2)
Low Rango | 395366+ 0.7% (k=2) | 386972 2 0.7% (k=2) | 3.97929 % 0.7% (k=2)

Connector Angle
Connector Angle 1o be used in DASY system 226°=21°* I
Cenificate No; Z217-972 Page3of3
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CALIBRATION LARORATORY CALIBRATION
Al No.§1 Xusyuan Road. Habdian Disteicr, Beijiog, 100191, Chiing CNAS LOSTD
Ted +B0-10-62304633-2210 Fax: +B6-10-62304033-2209
E-trindl cobipchamttl com Hispawwwdsinatl oy
Client ECIT Certificate No:  Z17-97112
Object ES3DV3 - SN2252
RS FF-211:00401
Calibration Procedures for Dosimetric E-field Probes
Calibration date August 31,2017

Thes calibration Certificate documents the traceabllity to national standards, which reallze the physical units of
measurements{S|). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory fachty. enviooment temperature(22:3)c and
humidity<70%.

Calibration Equpment used (METE cribcal for calibration)

Primary Standards iD# Cal Date(Catbrated by, Cerificate No.) Scheduled Calibration

Power Meter  NRP2 101918 27-Jun-17 (CTTL, No.J17X05857) Jun-18

Power sensor  NRP-281 | 101547 27-Jun-17 {CTTL, No.J17X05857) Jun-18

Powsr sensor  NRP-Z81 | 101548 27-Jun-17 {CTTL, No J17X05857) Jun-18
Reference10dBAttenuator | 18NSOW-10d8  13-Mar-16(CTTL No J18XD1547) Mar-18
Reference20dBAtenuator | 18NSOW-20d8  13-Mar-18(CTTL, No J16X01548) Mar-18

Reference Probe EX3DVA | SN 7433 26-Sep-16(SPEAGNO EX3-7433_Sep15]  Sep-17

DAE4 SN 549 13-Dec-18{SPEAG No DAE4-549_Dects) Dec -17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
SignaiGeneratorMG3700A | 6201052605  27-Jun-17 (CTTL, No.J17X05858) Jun-18

Network Analyzer ESO71C | MY48110873  13-Jan-17 (CTTL, No.J17X00285) Jan -18

Signature
Calibrated by B A —
Reviewed by. Lin Hao SAR Test Engineer
Approved by. Qi Dranyuan SAR Project Leager

Issued Septamber 01, 2017
This callbration cartificate shall not be reproduced except in full without witten approval of the laboratory,

Centificate No: Z17-97112 Pagetof 1)
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CALIRRATION LARORATORY

A No 3T Neoyuss Road, laidian Districs, Beifing, 100191, Cham

Tel: +861062304633-2210  Fax: +86- | 1-62304413-2209

Emsail crrd g chinan) com Utte O vwewwchisait e
Glossary:
TSL tissue simulating fiquid
NORMxyz sansitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
bCP diode compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Potanization ® @ rotation around probe axs

Polarization 8 & rotation around an axis that is in the plane normal to probe axis (at measurement center), |

6=0 i3 normal to probe axis

Connector Angle Information used in DASY system to align probe sensor X fo the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Mead from Wireless Communications Devices:
Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next 1o the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used In close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

d) KDB 865664, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMYx,y.z: Assessed for E-fleld potarization 8=0 (f<900MHz In TEM-call; {= 1800MHz: waveguide)
NORMx,y.z are only intermediate values, i . the uncentainties of NORMx.y.z does nat effect the
£ ield uncertainty inside TSL (see balow ConvF)

«  NORM(fx.y.z = NORMx y.2* frequency_response (see Frequency Response Chart). This
linearization is implementad in DASY4 software versions later than 4.2 The uncertainty of the
frequancy response is included in the stated uncartainty of ConvF.

e DCPx.yz: DCP are numetical linearization parameters assessed based on the data of power sSWeop
(no uncertainty required). DCP does not depend on frequency nor media.

» PAR:PARis the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bx.yz Cxyz;VRxyzAB.C are numerncal linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on fraquancy nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for f800MHz) and Inside waveguide using analytical field distributions basad on
power measurements for { >B0DMHz. The same setups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These patameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL comesponds to NORMx,y.z* ConvF whereby the uncertainty corresponds to
that gven for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to£100MHz.

«  Sphenical isofropy (3D deviation fram isotropy): in a field of low gradients realized using 2 flat
phantom exposed by a patch antenna

« Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement center from the
probe tip {on probe axis). No tolerance raquired

« Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty requirad),

Certificate No: Z17-97112 Page 20f 11
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Tel: +861062304633-2210  Fax: +86- | 1-62304413-2209

Emsail crrd g chinan) com Utte O vwewwchisait e
Glossary:
TSL tissue simulating fiquid
NORMxyz sansitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
bCP diode compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Potanization ® @ rotation around probe axs

Polarization 8 & rotation around an axis that is in the plane normal to probe axis (at measurement center), |

6=0 i3 normal to probe axis

Connector Angle Information used in DASY system to align probe sensor X fo the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Mead from Wireless Communications Devices:
Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next 1o the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used In close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

d) KDB 865664, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMYx,y.z: Assessed for E-fleld potarization 8=0 (f<900MHz In TEM-call; {= 1800MHz: waveguide)
NORMx,y.z are only intermediate values, i . the uncentainties of NORMx.y.z does nat effect the
£ ield uncertainty inside TSL (see balow ConvF)

«  NORM(fx.y.z = NORMx y.2* frequency_response (see Frequency Response Chart). This
linearization is implementad in DASY4 software versions later than 4.2 The uncertainty of the
frequancy response is included in the stated uncartainty of ConvF.

e DCPx.yz: DCP are numetical linearization parameters assessed based on the data of power sSWeop
(no uncertainty required). DCP does not depend on frequency nor media.

» PAR:PARis the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bx.yz Cxyz;VRxyzAB.C are numerncal linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on fraquancy nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for f800MHz) and Inside waveguide using analytical field distributions basad on
power measurements for { >B0DMHz. The same setups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These patameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL comesponds to NORMx,y.z* ConvF whereby the uncertainty corresponds to
that gven for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to£100MHz.

«  Sphenical isofropy (3D deviation fram isotropy): in a field of low gradients realized using 2 flat
phantom exposed by a patch antenna

« Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement center from the
probe tip {on probe axis). No tolerance raquired

« Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty requirad),
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CALIBRATION LABORATORY
Adil No 51 Xucyuss Road. Haidisa Daarkes, Deijing, 100191, Ching
Feli 436 10-62314033-2218 o A 86~ 1042304633220
Ecamil: ertlilichinml vom e www chinatl cn
DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252
Basic Calibration Parameters
o Sensor X | Sensor Y Sensor Z | Unc (k=2)
| Norm(pVi(Vim)')* 1.32 1.40 1.37 +10.0%
| DCP(mV)" [ 1015 101.8 101.5
Modulation Calibration Parameters
uiD Communication | & B c 0 VR { Unc®
o System Name | | dB dBuvV | dB mV (=2)
0 cwW X |00 0.0 1.0 0.00 2784 | £2.5%
Y 0.0 0.0 1.0 287 4
2 0.0 [0.0 10 2848 )
The reported uncertainty of measurement is stated as the standard uncertainty of
Measurament multipied by the coverags factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
* The uncenaintias of Narm X, Y, Z do not affect the E*field uncerainty inside TSL {see Page 5 and Page 6)
¥ Numenica linearization parameter: Lncertainty not required
= Uncertainly is determined using the max. deviation from linear resporisa applying rectangular distribution
and Is expressed for the square of the Nekd value.
Centificate No: Z17.97112 Page 4 of 11
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CALIBRATION LABORATORY
Add: No 51 Xuayumo Road, Haidizn District, Beijing, 100191, Chinn
Foli +R6« [ G-6T304633-2218 Fax +¥6-1062304033-2209
Feamil gu¥achinanl com e wwwe ghingulen

DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

W T G

f f MHz° R“""';y, mjm ConvF X | ConvF Y | ConvF Z | Alpha® m :::zt;
750 41.9 0.89 6.25 6.25 625 | 050 | 125 | £121%
835 415 0.80 6.19 6.19 619 | 032 | 1686 | +121%
900 415 0.87 6.18 8.16 616 | 036 | 162 | +12.1%
1750 40.1 1.37 530 530 530 | 042 | 162 | £121%
1900 400 1.40 511 511 511 | 073 | 118 | +121%
2000 40.0 1.40 497 497 497 [ 076 | 118 [ £121%
2300 385 167 4.90 4.90 490 | 090 | 110 | +121%

2450 39.2 180 475 475 475 | 090 | 110 | £12.1%
2600 39.0 1.96 444 | 444 444 | 090 [ 115 [+121%

© Frequency vabaty above 300 MHz of +100MHz only apples for DASY v4 4 and higher (Page 2), else & is restricted to
£50MHz. The unceriainty is the RSS of ConvF uncentainty at calibration frequency and the uncertainty for tha indcatad
froquency band. Fraquency validity below 300 MHz is = 10, 25, 40, 50 and 70 MHz for Convf assessments at 30,64 128,
150 and 220 MHz respectively, Above 5 GHz fraquency validity can be extended to + 110 MHz

* At froquancy below 3 GHz, the vafidity of fissue parameters (¢ and o) can be relaxad to +10% If liquid compansation
formula is applied fo measured SAR values. At frequencies above 3 GHz, the validity of tssue parameters {eand o) is
restricted to £5% The uncertainty is the RSS of the Com# uncestanty for indicated target tissus parameaters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining devistion due 1o the boundary
effect after compensation is abways less than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 36 GHz at any distance larger than half the probe tip gameter from the boundary,

Certificate No: Z17-97112 Page s ol 11
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CALBRATION LASORATORY
Add No 51 Xueyume Rond. Hasdiun Dieney, Beijing 100191, Chinn

Tel: +BH-10-6230463%-221% P <R6-1 621046112209
Ewmadl; emligehinmlcom Hniwwwshingtden

DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

i a
{ f [MHz)® P.m ’ c”'"::f:":" ConvF X CQTWF Y | ConvF Z | Alpha® D(:‘:; :::;
| 750 55 | 09 B34 | 634 | 534 | 060 | 120 | +121%
| 850 56.2 099 B4 | 614 | B14 | 038 | 163 | £121%
| 800 55.0 1.05 608 | 606 | 606 | 046 | 148 | £121%
1750 534 1.49 495 | 495 | 495 | 049 | 152 | +121%
1900 533 152 | 469 | 460 | 468 | 067 | 133 | +121%
2000 53.3 1.52 489 | 480 | 489 | 080 | 125 |+121%
2300 529 1.81 458 | 458 | 458 | 057 | 165 |+121% |
2450 527 1.95 442 | 442 | 442 | 068 | 142 | *121%
2600 | 825 216 422 | 422 | 422 | 056 | 166 | £12.1% |

9 Frequancy validity above 300 MHz of 2100MHz only appies for DASY w4 4 and higher (Page 2), eise 1 15 restricted to
+50MHz. The wncartainty is tha RSS of Comv uncenasty at calibration frequency and this uncerainty for the Indicated
frequancy band. Frequency validity below 300 MHx is ¢ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128
150 and 220 MHz respectively Above 5 GHz fraquency validity can be extended to + 110 MHz.

" At frequency beksw 3 GHz. the vaildity of tissus parameters (r and o) can be ralaxed 1o 410% 1 liquid compensation
formuta s apphed to measured SAR values. At frequancies sbove 3 GHz the valdity of lissue parameterns (¢ and o) Is
festricted to £5%. The uncertainty i the RSS of the ComvF uncertminty for indicated target tissue pararmeters

“ MphaiDepth are datenmined during calibration. SPEAG warrants that the remaining deviation due 10 the boundacy
effect afler compensation is ahways less then + 1% for frequencias baiow 3 GHz and below + 2% for the fraquencies
betweon 3.6 GHz at any distance larger than haff the probe tip diameter from the boundary.

Centificats No: 217-97112 Pagesal 1)

East China Institute of Telecommunications Page Number 1164 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



[ = &g
ecIT SAR Test Report Reported No.: 118D00020-SAR01
" In Caftaboration with
T'77.8s p e a g
CALIBRATION LABORATORY
Alld: No.ST Xueynmn Road, Huidlan Distrie, Daijing, 100191, Ching
el ~RO-10-623014635-221% Fax: V86100230463 32210
Evmasl: il chinmml gam Hitg Wy wehiesut cn
Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: +7.4% (k=2)
Certificate No: Z17-97112 Page 7of 11
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CALIBRATION LABORATORY
Add- NoS1 Xoeywn Road, Haidtan District, Beijing. 100191, Ching
Tel: +86-10-62304633-2218 Fax: 186+ 10-62304633-2209
E-mmail: eetifachinatl. com Hitp:!/wwwchi -
Receiving Pattern (®), 6=0°
f=600 MHz, TEM f=1800 MHz, R22
10 4
LEE
g LAl caangh i b Saane L NPESSREIENNS L e T
w
L8 4
e L T L} T Ll LJ T
I ~100 &0 o w 0o %
[E5-7100MHz —— §00MHz -+ 1800MHz - 2500MHz]
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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AL No ST Xueyuan Rowml. Haidian Disteict, Besiing, 100191, Chine
Tell VA6 10-623080335-221% Fax: = B0-10-62304633. 229
E-remil: entbigchinamt com Lnpitwww,chinggtl.cn
Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)
10" 4
5 |
i 10 4.
@ X
E’ 10" o
T T Tt
107 10’ 10° 10° 10°
N SAR[mW/em']
E®-not compenssted  ~@- componsated
14
6 DT—.—HA-“'-m-—&‘O—M—Q«u. .M
' .
1 4 | CE N
. RN
__ Kl
w0’ 1o 1@ e W
. __SAR[mWicm') S
|__—®-notcompensated  compensated |
Uncertainty of Linearity Assessment: 0.9% (k=2)
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€' in Colaboranon with

77. 8 p ¢ a g

Add: No 51 Xusyuun Rood, Haidian Distrior, Beipmg. 100191, Chins
Tef “RO-10-62304613-2218 Fax: vB6- 1062304033220

Pl extiidshman | com Lt wvw cinare] oo

Conversion Factor Assessment

f=835 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

nw

20 b

SARIWS W

10 O o™ S0 O 0 aN 0N oW oW 10

Uncertainty of Spherical Isotropy Assessment: £3,2% (K=2)
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Adit: No 51 Nusyuun Rowd. Haidian Districs, Beifing, 100191, Chisst

S citimiton . ettt
DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252
Other Probe Parameters
EfSensor Arrangement Triangular
j Connector Angle (°) B 130.2
r;ochnnlcal Surface Detection Mode enabled
Optical Surface Detection Mode disabie
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter ' - 4mm |
Probe Tip to Sensor X Calibration Point \ 2mm
Probe Tip to Sensor Y Calibration Point me—
Probe Tip to Sensor Z Calibration Point 2mm
i Recommended Measurement Distance from Surface 3mm
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SAR Test Report Reported No.: 118D00020-SAR01

A

1T

Calibration Laboratory of

LN Sehn Kalibe
Schmid & Partner N g Service suisse detalonnage
Engineering AG > 3 g Servisio svizzero ditaratura
Zeughausstrasse 43, 8004 Zurich, Switzertand U T Swiss Calibeation Service

Accradied by the Sess Accreditation Sarvce (SAS)
mmwmuwumm-mnmu
Mustilateral Agreemant for the recognition of calibrabion cortificates

Accraditation No.: SCS 0108

cliemt  Auden Cartificate No: EX3-7350_Dec17
CALIBRATION CERTIFICATE =l
Object EX3DV4 - SN:7350

Catioration procedureis| QA CAL-0110, QA 'C&dl.vl.».QA‘GAL-z&vs. QA CAL-25.v6

Calibeation procedure for dosimetric E-field probes

Calbeation dae! December 21, 2017

This < ox the y Lo rational . Which reakze the pivysical unts of maasurements (1)

The varRs and the 1 i with comd Lotiity are given on the folkweng peges and are part of the cenbcale

Al caiitrations hanve been conducted In the cosed Wboratory faciy: enviforment temperature (22 = 3)°C and humidty < 70%

Caibration Equipment used (MBTE ¢rscal for cafitration)

Prinwy Standards 0 Cal Dato (Ceificate No ) Scheduded Caltration
Powes meter NAF S 104773 O4-Agr-17 (No. 217-02521/108822) A1
| Power sansar NRP-Z01 SN 103244 04-Agr-17 (No. 217-02521) Age-18
Power sensor NRP-261 SN 10345 O4-Age-17 (No. 217.02525) Agr-18
Reforance 20 0B Anenustor | 5N 55277 (20x) 07-Agr-17 (Na_ 217.02528) Agv-18
Retarence Probe ESI0V2 SN: 3013 31-Dsc-16 {No. ES3-3013 Dect6) | Dec1?
DAE4 SN: 654 24Jul- 17 (No. DAE4-654_Iu17) Jub-18
8 v Standanms [ Chack Dae (in house) Schaduled Check
Power matur E44158 SN: OB41203874 D6-Apr-16 in house check Jun-15) N hogse check Jun-18
Power sersor EA4124 SN MY41498087 DE-Apr-16 (in houss check Jun-16) In house check Jun-18
Power sermor £4412A SN: 000110210 06-Apr-16 (in house check Jun-16) In house check: Jun-18
RF HP B84BC SN: USdsa2uce700 04-Aug-29 (n house chock Jun-16) In house checc Jun-18
Network Anakyzer HP 8753E SN: US37390585 18-0ct-01 {in house check Oc-17) In howse chece Oce-8
Name Fungson Sgnaturo
Catiteatod by et Kssstras Laboranory Technicien ﬂ( K7 =
- -~ —
Approwed by: Kal Pokavic

Issuac Dacensbie 29, 2017

This caltwation certficate shal not be resroduced except 1 hdl witout witlen approvar of the |aboratory
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Calibration Laboratory of AN, Schweszeischer Kb
Schmid & Partner P g Service susse d'#talonnage
Engineering AG % Servizio svizzero di taratur

Zeughausstrasse 43, 8004 Zurich, Switzoriand 14@>e S guiss Calibeation Sarvses

Atcredted Dy the Swes Accredimon Senvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilasera) Ag for the ition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity In TSL / NORMx.y.z

oce diode compression point

CF crest factor (1/duty_cycie) of the RF signal

ABCD modulation dependent linearization paramelers

Polarization ¢ © rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal o probe axis {at measurement center),
Le., 5 =0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X 1o the robot cocrdinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate {SAR) in the Human Head from Wireless Communications Devices: Measurament
Techniques®, June 2013

b) [EC 62208-1, *, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢} IEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)". March 2010

d) KDB 865864, "SAR Measurement Roquirements for 100 MHz 10 8 GHz"

Methods Applied and Interpretation of Parameters:

* NORMYx,y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell: f > 1800 MMz R22 waveguide).
NORMx.y,z are only intermediate vakues, i.e.. the uncertainties of NORMx,y.z does not affect the E-fiald
uncertainty inside TSL (see below ConvF),

*  NORM(x.y.z = NORMx.y.z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2 The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

¢ DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR s the Peak 1o Average Ratio that i not calibrated but determined based on the signal
characternstics

¢ Axyz Bryr Cxyz Oxyz VRxyz2 A B, C. D are numerical linearization p lers d based on
the data of power sweep for specific moduiation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

*  ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz} and inside waveguide using analytical field distributions based on power
measurements for f > BO0 MMz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are glven, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY versicn 4.4 and higher which aliows extending the validity from < 50 MHz to + 100
MHz.

*  Sphencal isotropy (30 deviation from isotropy). m a field of low gradients realized using & flat phantom
exposad by a patch antenna,

* Sansor Offset: The sensor offset corresponds 1o the offset of virtual measurement center from the probe tip
(on probe axis}. No tolerance required.

* Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerainty required).
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SAR Test Report Reported No.: 118D00020-SAR01

EX3DV4- SN.7350 December 21, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7350

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*y" 0.58 0.55 0.45 £101%
DCP (mVv)” 96.5 98.6 95.5
Modulation Calibration Parameters
uio | Communication System Name A B c D VR Unc"
) ] d8 | dBVuV | de mv (k=2)
0 oW X 0.0 00 | 10 000 | 1338 | t35%
Y| 00 0.0 1.0 130.0 =
2 0.0 0.0 10 1368.5

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximatety 95%.

2 Tha uncenainies af Nom X.Y,Z do et #tect the E* flekd urcartainty insida TS (see Pages 5 anc &)
Numerical ineanzation parkmeter urcertainty not required.

;&mummmwmhm“ froen Hnear resg: phyng guar dstibution and is d for the squars of the
Cerlificate No: EX3.7350_Dect? Page 4 of 11
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EXADV4- SN:T350 December 21, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7350

Calibration Parameter Determined in Head Tissue Simulating Media

t 2 Fm@‘ M@_@jwf y ConvF X | ConvFY | ConvFZ | Alpha® D(..mu (ll:"‘;)
750 419 0.89 1020 | 1020 | 1025 | 0s0 | 080 | =120%
835 415 0.90 987 | 987 | 987 | 052 | 080 | s120%
900 415 0.97 970 | 870 | 970 | 053 | 080 | :120%
1450 40.5 120 BOS | 865 | 865 | 038 | o080 | =120%
1750 401 137 852 | 852 | 8s | 038 | o080 | s120%
1900 40.0 1.40 812 | 812 | 812 | 042 | 080 | 2120%
2100 398 149 847 | 847 | 847 | 038 | 080 | s120%
2300 395 167 785 | 785 | 785 | 033 | 080 | £120%
2450 392 1.80 753 | 753 | 753 | 034 | 083 | 2120%
2600 39.0 1.96 739 | 739 | 739 | 041 | 085 | s2120%
3500 379 201 706 | 708 | 708 | 032 | 120 | :131%
5200 3.0 4.66 534 | 534 | 534 | 040 | 180 | £131%
5300 359 4.76 515 | 515 | 515 | 040 | 180 | +131%
5500 356 496 478 | a7e | a7 | 040 | 180 | s131%
5600 355 5.07 468 | 468 | 488 | 040 | 180 | +131%
5800 353 527 480 | 48 | 480 | 040 | 180 | £131%

“rmwmummmm:tooumw,mmmsvuamnwrmpmnmmmwwxsnum m
uncontanty 5 the RSS of the Cornf at and the y for e

beiow 300 MHz is = 10, 25, 40, 50 and 70 MHz foc ComE assesaments at 30, 64, 128, 150w220mmw MSG&W
valdity can be extended (o = 110 MMz,

" At frocperrios baiow 3 Gz, the valdiy of lissue paramaters (¢ and o) can e feaxed 1o + 10% if Squid compensation fomda is aopked 1o
measured SAR values Al requences sbove 3 Gz, the valdiry of tissue paramatars [x and =) is FasiEted 1o ¢ 5% The uncenunty is the RSS of
the Comf uncentainty for indcated target issue parametons

© AphaDapth are detarmined during calitration. SPEAD waranis that Ihe (emainvng cevishon due (o the boundary effect after compensation is
sways less than < 1% for frequences balow 3 GH2 and telow & 2% for frequancies betesen 3.6 Gz ot any dstance ‘arger than haf the grobe sp
dameter from the boundary.
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EX3DV4- SN7350 December 21, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7350

Calibration Parameter Determined in Body Tissue Simulating Media

| 1{MHz)© My’ CW ConvF X | ConvFY ‘, ConvF 2 _gm-;:z:m“ (2-":11
750 55.5 0.96 1046 10.45 1046 | 058 | 083 | +120%
835 55.2 0.97 10.15 10.15 015 | 048 | 088 | £120%
900 55.0 1.05 10.11 10.11 10.11 049 | 085 | x120%
1450 54.0 1.30 883 8.83 8.83 0.39 080 | +120%
1750 53.4 1.49 B45 | 84S B.45 0.38 088 | $120%
1900 533 1.52 8.06 806 8,06 040 | 080 | +120%
2100 532 1.62 840 8.40 840 0.44 085 | 2120%
2300 529 1.81 7.82 7.82 7.82 044 | 080 | 2120%
2450 52.7 195 7.70 7.70 7.70 046 | 0B85 | 2120%
2600 525 216 7.45 7.45 7.45 032 | 095 I +120%
3500 51.3 331 6.87 6.87 6.87 0.30 125 | +131%
5200 49.0 5.30 4.98 4.98 498 0.40 190 | 2131%
5300 489 542 4.78 478 4.78 0.40 180 | 2131%
5500 48.6 5.65 4.32 4.32 432 045 180 | +131%
5600 485 5.77 4.13 4.13 4.3 045 190 | 2131%
5800 48.2 600 | 432 432 432 | 045 180 | 2131%

. Fﬂquﬁnqvﬂdly&oueﬂoomd:|mem»mmmvwlmmMMb.eulcmla:wNHx The
mmmnumduwwmmmmmwnmmhmmmmqumanum:yum,
Dakw 300 MHz = 2 10, 25, 40, 50 and 70 MHz for Cane® assassments & 30, 64, 128, 150 and 220 MHz respoctivesy. Above 5 GHZ Fequency
‘alidty can be extended D = 110 MMz,

'Nhuumuabmm!m.mmdlmmumnlmunmnlu 10% if Niguid compensation fonmuls & appled to
meatired SAR values. M fequonces above 3 GHz, ihe vaidity of tesue paramaters f and o) s reatriced % + $% The uncertainty s the RSS of
‘_‘qunmmhmwnyyiuw parameters

h are & d durieg v 3 ot the 1ing deviation Oue 1o he boundary #lTect Wer Compensaton is
Shwarys leas fan 2 1% for heguencies below 3 GHz and below ¢ 2% for bequencies between 35 GHz at any datance lsvger $han hal the probe 1
camater rom (e Soundsry
Cenificate No. EX3-7350_Dec1? Page Bof 11
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EX30V4- SN:7350 Decembar 21, 2017

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

134

'~
n

et trre ey
.
.
|

-
-

o
©

08 +

Frequency response (normakized)
=3

08

05 — / . 1 : 1 i I,-; - T 11 ' . '
0 500 1000 1500 2000 2500 3000
f (M2]

= ”e

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:7350 December 21, 2017
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM =1800 MHz R22
w . ."‘. t
L L . . . -
Tot x Y p 4 Tet b Y 2
5 oc 'Lr—bm_‘”wo L= 28 2 thm-g-m-%
B W I N R T
~ Rl ']
'05%"!—(: tttQ{: '%’fl',.T}r'; _“Jﬂ.T.D‘l-:
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cenificate No EXJ—‘IJSO_D;c"o? Fage 8ot 11 o
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EX30V4- SN.73%0 December 21, 2017

Dynamic Range f(SAR}.aq)
(TEM cell , fovu= 1900 MHz)

105,.

Input Signal [WV]
3

1071

o e S
107 102 1o 10 10 10 10°
SAR [mWiem3]

0 =)

not compensated compensated

14—t o ) R L SN 88

o i ‘ﬂu.,._-o—o..._,_,w_ym st

199 102 1[01 "oﬂ -‘0' 02 o
SAR [mW/cm3)
3| ]
not compansated compensated
Uncertainty of Linearity Assessment: * 0.6% (k=2)
Certificato No: EX3-7350_Decs7 Page $of 11
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EXADV4- SN 7350

December 21, 2017
Conversion Factor Assessment

= 835 MH2, WGLS RS2 (M_convF) f= 1500 MHZ.\WGLS R22 (H_conwF)

$ .
PR Vo——

Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz

c
]

-10 -08 06 -04 02 00 D2 04 08 og 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Reported No.: 118D00020-SAR01

EX3DV4- SN:7350

Docambar 21, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7350

Other Probe Parameters
Sensor Arrangemant Triangular
Connector Angie () 1316 |
Mechanical Surface Deteclion Mode enabled |
Optical Surface Detection Mode " disabled

| Probe Overall Length T 3aTmm |

l Probe Body Diameter 10 mm
Tip Lengtn 8mm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Paint 1mm
Probe Tip fo Sensor Y Calibration Point 1mm
Probe Tip o Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 14 mm

Certificato No: EX3-7350_Dect? Page 11 af 11
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Reported No.: 118D00020-SARO1

Calibration Laboratory of S, [ Schwalzerischer Kalibriaralonst

Schmid & Partner % &y --\ (S: Servies suisse ¢éalonnage
Engineering AG T Servizio svizzero di tarstura

Zeughausatrasse 43, 004 Zurich, Switzeriand YT e S swiss Casbeation Service

Accradited by the Swiss Accreaitation Sanice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Rultilateral Agreement for the recognition of calibration certificatas

cient  TMC-SH (Auden)

Accreditation No,: SCS 0108

Cartificatn No: D750V3-1144_Aug15

CALIBRATION CERTIFICATE
Objoct D750V3 - SN: 1144
CALRON Procedusmin) QA CAL-05v8
Calibration procadure for dipole validation kits above 700 MHz

| Cattvation dabs: August 03, 2015

| This calorason ceriticats dcocuments o rmceabdity 1o natianal standards, which realze the physical unifa of messumements (S1)
| The measuremonts and the uncerininties wih conSdencs probabiity nre given on the lullowing pages and & part of ihae cerslicate

All cailbrations have been condutied o 1he dosed laboeatory laciity. anvesoment lemosrature (22 & 3)°C and humidty < 70%
Calbvabon Egupment used IMATE cotical for calitmtion)
Primary Standards D Cal Dete (Centificate No.) Sehedulod Caltration
Pownr mater EPM-A42A | GBITAHTM 07-Oct-14 (No, 217-02020) Oct-15
Powwr sensor HP BA31A | usarage783 07-0ct-14 {No, 217-02020) Oct-15
Powur sersor MP 84814 | MY 41082317 07-Oct-14 {No. 217-02021) Oct-15
Raferarce 20 d8 Attenuator | SN 5058 (20K} 01-Apr15 (No. 217-02131) Mar-16
Type-N mismutch combiition | SN S047.2 /08327 01-Agr-15 (No. 217-02134) Mhar-16
Rolersrgs Protie £530V3 | 8N 2208 30.06c-14 (No. E53.3208_Dec14) Doc15
DAE4 | SN 001 18-Aug-14 (No. DAES-E01_Aug14) Aug-15
Sacondary Standards oy Check Date (In house) Scheduied Check
AF gensnntor RAS SMT-06 100005 04-A0g-20 (in howsa check Oct-13) n housa gheck; Oct-16
Natwork Analyzer HP 8753E USI7200585 S4206  18-Oct-0 [In house check Oct-14) I house check: Oot 1%
Hama Funotion Sigrature
Calbrmded by Mictinel Waber Labomtory Tachnlciun ”
"
- -

Approved by Katja Poxawe: Technieal Maragar - A

AL A5

Issusd: Auguet 5, 2015

Thes calibration caniticate shak nof Do reproduced @ecapt in Al wiNout written approvial of the laboratory
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Calibration Laboratory of _,\»\"\‘/Q',"”n-,,’ s {scher Kalibrierd

Schmid & Partner ;\%’Q G Service suisse détaionnage
Engineering AG g Servizio svizzero di taratuom

Zeughnusstrnsse 43, 8004 Zisich, Switzerand VTN S Sswiss Cailbratian Service

Accradited by the Swiss Acomdtation Seracn (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of ihe signatories to the EA

Multfateral Agr for the gnition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques™, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:

€)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters; Tha measurad TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement Is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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ecIT SAR Test Report Reported No.: 118D00020-SAR01
Measurement Conditions
DASY system configurstion, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wars appled.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.88 mibvm
Measured Hoad TSL parameters (220202)'C 421+6% 0.91 mha/m 2 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR avernged over 1 cm’ (1 g) of Head TSL Conditlon
SAR measured 250 mW input power 205 Whg
SAR lor nominal Head TSL parameters normalized o 1W 8,07 Wikg = 17.0 % (k=2)
SAR avaraged over 10 cm” (10 g) of Head TSL condition
SAR measwad 250 mW Input power 1,34 Whg
SAR for nominal Head TSL parsmeters normalized 10 1W 5.20 W/kg = 16.5 % (k=2)
Body TSL parameters
The lollowing parsmetars and calculations were applied
Teomperature Permittivity Conductivity
Naminal Body TSL parameters 20°C 555 0.85 mha/m
Measured Body TSL parameters (220+02)"C 56.3+6% 1.00 mho/m 2 6 %
Body TSL temparature change during test <05°C - —_
SAR result with Body TSL
SAR averaged over 1 om’ (1 g) of Body TSL Condition
SAH measured 250 mW input power 221 Wikg
SAR for nominal Body TSL parameters normalized to W B.60 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.46 Wikg
SAR for nominal Body TSL paramaters normalized 10 1W 571 Wikg = 16.5 % (k=2)
Cenficatn Na; D750V3-1144_Augts Paga 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, fransformed 10 leed poit SMau- 1548
Relurn Loss -270a8

Antenna Parameters with Body TSL

Impedance, transformed 10 faed point 4990-330
Retum Loss ~ 205 dB

General Antenna Parameters and Design

I Electncal Detay (one direction) l 1032 ns

After long torm use with 1004 radiated power, only & sight warming of the dipole near the feedpoint can be measurad

The dipole 1= made of standard sermingid coaxial cable. The center conductor of the teeding kne is directly connectad to the
second arm of the dipole. Tha antenna is tharelore shoet-circuited lor DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 1o the postion as explained in the
"Measuromont Conditions® paragraph. The SAR data are not affected by this change, The overall dipole length is etill
according to thw Standard.

No axcessive force mus!t be applied 10 the dipole arme. because they might band or the soldered connections near tha
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufacturad on January 28, 2015
Certificate Na: D750V3-1144_Aug1s Fago 4 of 8
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DASYS Validation Report for Head TSL

Date: 03082015
Test Labaratoey: SPEAG, Zunch, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serinl: D750V3 - SN: 1144

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parumeters used: =730 MHz: o = 091 S/m; £, =421, p= 1000 kg/m'
Phantom section: Flut Section

Measurement Standard: DASYS (IEEE/EC/ANSIE C63.19-2011)

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205; ConvFi6.44, 6,44, 6.44); Calibrated: 30.12.2014;
o  Sensor-Surface: Imm (Mechanical Surface Detection)
o Electromes: DAES Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

o« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Megsurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 52.93 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.05 Wikg

SAR(] g) = 2.05 W/kg: SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.40 Wikg

dB
=0

-2.00
-4.00
-6.00
-8.00

-10.00

0dB = 2.40 Wike = 3.80 dBW/kg

Certificiste No: D750V3-1144_Augis Paga Sof 8

East China Institute of Telecommunications Page Number : 185 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



E

T SAR Test Report Reported No.: 118D00020-SAR01

R

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute: 03.08.2015
I'est Laboratory: SPEAG. Zurich, Switzerfand
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN: 1144

Communication Systern; UID 0 - CW; Frequency: 750 MHz

Medium parameters used: = 750 MHz: a = | S/m; & = 56,3; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSICA3.19-2011)

DASY52 Configuration:
o Probe: ESADV3 - SN3205; ConvE(6.21, 6.21, 6,21); Calibrated: 30.12.2(14;
o Sensor-Surface: Imm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18,08.2014
o Phantom: Flat Phantom 4,9L; Type: QDODOPAYAA; Serial: 1001

o DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Meusurement grid: dx=3mm, dy=3mm, dz=Smm

Reference Value = 52.55 V/im, Power Drift = -0.01 dB

Peak SAR {extrupolated) = 3.22 Wikg

SAR( g) = 2.21 W/kg; SAR(10 g) = 1.46 Wikg

Maximum value of SAR (measured) = 2.57 Wik

Cerntficate No! D750V3-1144_Augis Page 7ol 8
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Impedance Measurement Plot for Body TSL

31 Jul 2817 03:46:98
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D750V3,Serial No.1144Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO0L,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D750V3 Serial No.1144

750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

08.03.2015 -27.036 - 54.412 - -1.455 -
08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841
D750V3 Serial No.1144
750 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
08.03.2015 -29.522 - 49.885 - -3.338 -
08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

Trl 511 Log Mag 10.00d8/ ref 0.000ds [F1 Del]
3090 75560000 WHz J25.013 OB

-40.00

-50.00 '
P s11 smith (R+jx) sScale 1.000u [F1 pel]
>1 750.00000 MHZ 55.936 @ 385.97 mQ 31.995rpn"——\\
P
/,/ \\.\
/ N\

e
\

Sl [

750MHz — Body

Tri 511 Log Mag 10.00d8/ ref 0.000ds [F1]
>1  750.00000 MHZ -29,166 d&

50.00
40,00

-50.00 %
MM Sil smith (R+iX) Scale 1.000U [F1 Del)

>1  750.00000 MHz 49.671 Q -3.4562 Q 61.399 pF \\
N ~
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SAR Test Report

Reported No.: 118D00020-SAR01

D750V3,Serial No.1144Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO0L,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is

not necessary and the calibration interval can be extended.

Justification of the extended calibration

D750V3 Serial No.1144

750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)
08.03.2015 -27.036 - 54.412 - -1.455 --
08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841
08.02.2017 -25.662 2.61 55.125 0.811 -1.936 2.322
D750V3 Serial No.1144
750 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
08.03.2015 -29.522 - 49.885 - -3.338 -
08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118
08.02.2017 -30.474 4.66 49.189 0.482 -2.859 0.597

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

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

P 11 smith (R+jx) Scale 1.000u [F1 pel]
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SAR Test Report

€ECIT
. ‘\\\. g, s
CALIBRATION LABORATORY M
Add: No.31 Xveyuan Road, Haldinn District. Beijing, 100191, Ching 7/{\/_\": CALIBRATION
Teb +K6-10.62304633-2079 T 4861 0-62304633-2504 “oalil W R
Ermail: mhj(d'unmﬂ‘mm Huplwwe chinat cn )
Client ECIT Certificate No:  Z15-97185
Object 'DBIBV2 - BN, 4d112
| Calibration Procedure(s) ﬂ!ﬂ : », am .01
Calibration date: October 22 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
musuremenb(sn.MWMWNUMMwmmMmWMMMW
pages and are part of the cerificate.

All cafibrations have been conducted in the closed laboratory facility environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date{Calibvated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101818 01-Jul-15 (CTTL, No J15X04256) Jun-18
Power sensor NRP-281 101547 01-Jul-15 (CTTL, No. J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug -16
DAE4 SN 777 26-Aug-15(SPEAG No. DAES-777_Aug15) Aug -16
Secondary Standards D# Cal Date{Calibrated by, Certificate No,) Scheduled Calibration
Signal Generator E4438C | MY48071430  02-Feb-15 (CTTL, No J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Febas
Nnmg Funcbon Signature
Dutxated by Znao Jing ‘SAR Test Engineer 47
PRy OiDanyuan AR ProjsctLeader s
Approved by. Lu Bingsang Deputy Director of the laboratory

Issued: October 26, 2015
m:wmmmumuwmmmmummnmwdmmm

Reported No.: 118D00020-SARO1

Certificate No: Z15-97165
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«  inCallsboration with
Adi: No.51 Xueyuan Road, Haidian Distoscy, Beifing, 100191, China
Tel: +B6 1062MMG35-2079  Fio +86-10-62304633-2504
Esnuail cot@chinant.com Httpe/Awwwechinanl cn

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBB65664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurament Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orientad
paraliel to the body axis.

» Feed Point Impedance and Return Loss These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power,

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: Z15-97165 Page 2of
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SAR Test Report

Reported No.: 118D00020-SARO1

. In Caliatsorstion with

7L S22 —

Add: No.31 Xoeyum Rosd, Haldian Deanct, Beiging, 100191, China

Fel; + 66 16230463 3- 2079
E-mall: ettgixhinanl.com

Measurement Conditions
DASY s

Fax +86-10-62104613-2504
Hitp: Swwwe chinanl en

DASY Version

configuration, as far as not given on page 1

DASYS2

52881222

Extrapolation

Advanced Extrapolation

Phantom

Triple Fiat Phantom 5.1C

Distance Dipole Center - TSL

15 mm

with Spacet

Zoom Scan Resolution

dx. dy, dz = 5mm

Frequency

835 Mz £ 1 MH:z

Head TSL parameters

The following parameters and calculations were spplled
Temparature

Conductivity

Nominal Head TSL parameters

20°C 415

0.80 mhaoim

Measured Head TSL parametors

20102 °C

42216%

0.91 mhaim £ 8 %

Head TSL temperature change during test

<1.0°C

SAR result with Head TSL

SAR averaged over 1 i’ (1.g) of Head TSL

Condition

SAR measured

250 MW input power

231 mWig

SAR for nominal Head TSL parameters

normakzod to 1W

9.22 mW /g £ 20.8 % (k»2)

SAR averaged over 10 ¢mi’ (10 g) of Head TSL

SAR measured

250 mW Input power

151 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.03 mWig 2204 % (k=2)

Body TSL parameters

The following parameters and calculations were apolied.

Temperature

Conductivity

Nominal Body TSL parameters

220°'C 582

0.97 mhadm

Measured Body TSL parameters

{220£02)°C

551:6%

056 mho/m £ 6 %

Body TSL temperature change during test

<10'C

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g of Body TSL

SAR measured

250 mW input power

23TmW /g

SAR for pominal Body TSL parameters

normalized to 1W

9.57 mW Ig £ 20,8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

Condition

SAR measured

250 MW input powee

156mW /g

SAR for nominal Body TSL paramatars

normalized 1o 1W

B.29mW /g £ 204 % (x=2)

Certificate No: 21597165
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+  inCollsboramon with
At No 51 Xeeyuan Rood, Huidun District, Heljieg, 100191, Chima
Tel 486~ 10-62304635.2079  Fax: ~86-10-62304633-2504
Eemuil; cad@ohinatt] com Husp/‘www, chinatel.cn
Appendix
Antenna Parameters with Head TSL
Impedance. transformed to feed point 49.10- 4 2010
Return Loss -27.348
Antenna Parameters with Body TSL
Impedance, transformed to feed point 45.20- 4 T80
Rotum Loss ~239d8
General Antenna Parameters and Design
[Eecmw Delay (one direction) [ 1.502 0 |
After long term use with 100W radiated power, only & slight warming of the dipole naar the feedpoint can
be measured
The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding ine is directly
connected to the second arm of the dipole. The antanna is therefore short-circulted for DC-signais. On some
of the dipoles, small end caps are added 10 the dipole arms in order to improve matching when loaded
according 1o the position as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The overail dipole kength Is still according o the Standard
No excessive force must be applied to the dipole ams, because they might bend or the soidered
connections near the feedpoint may be damaged
Additional EUT Data
[M.lnufochuod vy SPEAG
Certificate No: Z15-97165 Page 4 of B
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. In Colsboraton with
Add: No 31 Xneyues Road, Hadisn District, Beijing, 100191, Ching
Foli H86-10-62304633-2079 Faoc <86-1067304633-2504
E-amil: ettdichinastt com Hatpwww. chinan) o
DASYS Validation Report for Head TSL Date: 102322015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d112
Communication System; UID 0, CW; Frequency: 835 MHz;Duty Cyele: 1:1
Medium pammeters used: f= 835 MHz; 0 = 0,907 S/m; g, = 42.15; p = 1000 kg/m’
Phantom section; Center Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63,19-2007)

DASYS5 Configuration:

»  Probe: EX3DV4 - SN3617; ConvF(9.56, 9.56, 9.56); Calibrated: 8/26/2015;

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 826/2015

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1

o Measurement SW:DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole Calibration/Zoom Scan (Tx7x7) (Tx7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 38.135 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolsted) = 3.46 Wikg

SAR(I g) =2.31 Wikg; SAR(10 g) = 1L.51 W/kg

Maximum value of SAR (measured) = 2.93 Wikg

-

6.35

-8.46

-10.58

0 dB=2.93 Wikg = 4.67 dBW/kg
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Impedance Measurement Plot for Head TSL
TTFL Si1 Lix; Weg 10.00R/ nat 0. 0ocae T1)
o ‘,: WEY 50056 wnr <37 30 ———
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0,900 \
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DASYS Validation Report for Body TSL Dute: 10,.22.2015

Test Labomstory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 833 MHz;Duty Cycle; 111
Medium parameters used: £= 835 MHz; o= 0.958 S/m; ¢, = 35.11; p= 1000 ke/nm’
Phantom section: Right Section
Measurement Standard: DASYS (IEEF/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.71,9.71, 9.71); Calibrated: 826/2015;

* Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 8/26/2015

* Phantom: Triple Flat Phantom 3.1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 56.68 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.51 Wikg

SAR(1 g) = 2.37 W/kg; SAR{10 g) = 1.56 W/kg

Maximum value of SAR (measured) ~ 2.99 Wikg

-4.14
-6.22

8.29

-10.36 — i

0 dB =2.99 W/kg = 4,76 dBW/kg
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Reported No.: 118D00020-SAR01

<TTL e

Add: No ) Xoeyuan Road, Hasdisn Diserict, Beijing, 100091, Ching
Tel: +36-10-62 5046332079 Fax: *B610-62304633-250
E-emmil; ctrdiohinan! com Hatp:Swwew.ohina).cx

Impedance Measurement Plot for Body TSL

Trl Si1 Log Wag 10,5000/ Wa? 0. OOUGR [FL]

"0 < mam - —p——
b TR0 W I W
40,00
0.0
30.00

|
0.%0
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SAR Test Report

Reported No.: 118D00020-SAR01

D835V2,Serial No.4d112 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DOL1,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is

not necessary and the calibration interval can be extended.

Justification of the extended calibration

D835V2 Serial No.4d112

835 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.22.2015 -27.27 -- 49,108 -- -4.2018 --
10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261
D835V2 Serial No.4d112
835 Body

Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -23.036 -- 46.184 -- -4.7866 --
10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794

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

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head

Trl S11 Log Mag 10.00dB/ ref 0.000d8 [F1 Del]
50.00

>1  835.00000 MHz -29.01% ds

1 Start 635 MHz FEW 100 kHz Stop LO35 GHz Cor
Dl 51l smith (R+jx) Scale 1.0000 [FL Del]
»1 835.00000 MHz 50.108 Q@ -2.1757 Q 87.606_pF BN o
/ A
| \
{ i
|I !
\ /
\ /

835MHz - Body

Trl S11 Log Mag 10.00dB/ ref 0.000d8 [F1 pel]
50.00

>1 835.00000 MHz -29.01% ds

1 |Start 635 MHz
Dl 511 smith (R+jx) Scale 1.0000 [F1 Del]
»>1 835.00000 MHz 50.108 Q -2.1757 Q 87.606_pF

IFsW 100 kHz Stop LO35 GHz Cor

\
f i
\ ,;‘
- -~
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Reported No.:

118D00020-SARO01

Justification of the extended calibration

D835V2 Serial N0.4d112
835 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -27.27 - 49.108 - -4.2018 --
10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261
10.20.2017 -28.040 3.37 49.98 0.128 -3.965 1.789
D835V2 Serial No.4d112
835 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -23.036 - 46.184 - -4.7866 -
10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794
10.20.2017 -24.962 7.92 47.613 0.61 -4.977 2.07

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

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
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A

Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head

TrLl 511 Log Mag 10.0008/ Ret 0.000d8 [F1]
51 835.00000 MAZ —28.040 d&

50.00

40,00
30.00

20.90

-50.00 <
P 11 smith (R+jx) sScale 1.000u [F1 pel]

>1  835.00000 MHZ 49.980 0 -3.9649 0 48.073pF |
/pF .
/ %
N,

/ N\

7 "\

/ \

)
\ S

i —

835MHz - Body

Trl S11 Log Mag 10.00d8/ Ref 0.000ds [F1]
50.00

>L  835.00000 MHz -24.9562 dg
40,00

30.00
20.90
10.00
0.000 1
~10. 00
-20.00 1
-30.00

—40.00

-50.00 ~

Pl s1i smith (R+jx) Scale 1.000u [F1 pel]

»1  835.00000 MHZ 47.613 0 -4.9774 O 38.294pF | T~
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" InCollsboration with
CALIBRATION LABORATORY
Adi: No.S1 Xoeyuan Rosd, Haldinn Destrice. Begjing, 100191, Ching

Tek +§6-10-62304633-2070 Fas: +86-1IM62304673-2504
E-mail: ertliichinani com Hoe Uwwseshinuid sn

,\

Client ECIT Certificate No:  215-97167
Object D1750V2 - SN; 1044
Calibration Procadure(s) FD-211-2003-01
Calibration Procedures tor dipole vasdation kits
Calibration date Novermber 3, 2015

This calibration Certficate documents the traceabifity to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate,

All calibrations have besn conducted in the closed laboratory facility. envircoment temperature22+3)C and
humidity<70%.,

Calibration Equipment used (M&TE crtical for calibration)

Primary Standards 0# Cal Date{Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z81 | 101547 01-Jul-15 (CTTL, No.J15X04258) Jun-18
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug -16
DAE4 SN 777 26-Aug-15(SPEAG No DAE4-T77_Aug15) Aug -18
Secondary Standards ID# Cal Date{Cabibrated by, Cartificate No.) Scheduled Calibration
Signa! Generator E4438C | MY49071430 02-Feb-15 (CTTL, No J15X00723) Feb-18
Network Analyzer ES071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-18

Name Function Signatyre
Calibrated by Zhao ding SAR Test Engineer ,{{f
Raviewad by: q. m SAR PM Leader
Aceicnth, Lu Bingsong mmanw

Issued November 8, 2015
Tru'acmbranoneemﬁcaﬁeshdndbempmdwedexeeﬂnhllwﬂhmmnapmaldmmm,
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*  inCollsboration with
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CALBRATION LABORATORY
Add: No 51 Nucyums Road, Haldisn District, Beiging, 100191, China
Tel: +88-1 062 304633- 2079 Fau +Bi-10-62304033-2504
Eamail: ettiydchinanl com | Bstp:roeww chinpetl.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used In close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Repart at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay. Cne-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No; Zi5-97167 Page 2ol
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*  InColisbormtion with
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777
Add: No 31 Xvevesn Road, Haidian District, Beijing, 100191, Chiss
Tel +80-10-62208613.2079 Fax; ~55-10-62304633-2504
E-mail; ctthimchinan].com Hug'www chinattl.on
Measurement Conditions
DASY system configuration. &5 far as nat given an page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapalation
Phantom Triple Flst Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 6 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parametors 20°C 40.1 1.37 mholm
Measured Head TSL paramaters (220402)°C 39.716% 1.40 mholm £ 6 %
Hoad TSL temperature change during test <10°C —
SAR result with Head TSL )
SAR averaged over 1 cnr’ (1 g) of Head TSL Candition
SAR measured 250 mW mput power B48mWIig
SAR for nominal Head TSL parameters normakzed to 1W 37.3mW ig £ 20.8 % (k=2)
.m-mmw em’ (10 g) of Hesd TSL Condtion
SAR measured 250 mW Input power 500mwW /g
SAR for nominal Hesd TSL parameters normalized to W 204 mW /g £ 20.4 % (k=2)
Body TSL parameters
The folowing parameters and calculatons were applied.
Temperatura Permittivity Conductivity
Nominal Body TSL parameters 220'C 534 1.46 mho/m
Measurod Body T5L parameters (220£02)°C S4446% 1.47 mho/m = 6 %
Body TSL temperature change during test <10°C — aiia
SAR result with Body TSL
SAR avaraged over 1 cm’ (1 g) of Body TSL Corditon
SAR measurad 250 mW input power 830mW/g
SAR for nominal Body TSL parameters namalized 1o 1W 37.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm1” {10 g) of Body TSL Condition
SAR measurod 250 mW Input power 502mWig
SAR for nominal Body TSL parameters narmatized to TW 20.2 mW /g 4 20.4 % (k=2)
Certificate No: Z15-97167 Page 1 of 8
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CALIBRATION LABORATORY
Add: No.ST Xusysan Road, Haidlan District, Beijisg, 100191, Chams
Tel +80-062304633-2079  Fax: +Bo-10-62308633- 2504
E-tnail! ctikipchinatt] com Hepvww chinatl ca
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 48.904 1170
Ratumn Loss - 35848
Antenna Parameters with Body TSL
Impedance, transformed 1o feed paint | 4550+ 0,580
Return Loss - 26,508
General Antenna Parameters and Design
Electrical Dotay (one dirsction) [ 1.319 ns B
After long term use with 100W radiated power. only a slight warming of the dipole near the feedpoint can
be measured.
The dipoie Is made of standard semirigid coaxial cable The center conductor of the feeding kine is directly
connected to the second arm of the digole. The antenna is therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added o the dipole arms in order to Improve matching when loaded
according to the position as explained in the "Measurement Conditions* paragraph. The SAR data are not
affected by this change. The overall dipole length is still according fo the Standard
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged
Additional EUT Data
Manutactured by | SPEAG
Certificate No: Z1597167 Page 4o s
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, Clusg
el + 80 1062346332009 Fax; «BO-10-62504033.2504
E-nuil: enbipchimatt! com HezpeSvwew. chamatt] cn

DASYS Validation Report for Head TSL Dute: 11.03.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1044
Communication System: UID 0, CW; Frequency: 1750 Mz Duty Cycle: 1:1
Medium parameters used: £= 1750 MHz; o = 1,403 S/m; ar = 39.72; p = 1000 kg/m3
Phantom seetion: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2007)
DASYS5 Configuration:

o Probe: EX3DV4 - SN3617; ConvF(8.34, 8.34, 8.34); Calibrated: 826/2015;

«  Sensor-Surfuce: 2mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn777: Calibrated: 8/26/2015

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (Tx7x7) (7x7x7)Cube 0: Measurement grid:
dx=Smm, dy=Smm, dz=5mm

Reference Value = 98.40V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.0W/kg

SAR(1 g) = 9.48 W/kg: SAR(10 g) = 5.09 Wikg

Maximum value of SAR (measured) = 13.3 Wikg

48
0
-3.37
.74
1011
-13.48
16.85 k.
0 dB =133 W/kg = 11.24 dBW/kg
Certificate No: ZI15-97167 Page sof s
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CALIRATION LASORATORY
Add: NocS1 Nucyuse osd, Hukdias District, Beiging, 100191, Chins

Tel; +56-10-62304633-2019 P +86-10.62304635-75¢04
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Impedance Measurement Plot for Head TSL

Tre E1 Log Mg 30,0000/ Ref C.000am {r1]
3163 08 -pocsiongs
W SO Y60 e <33, Y60 o
40 08

%0.04
PEER 11 SeTth (Re S0 Scale 1,000 (1 pel)
1 1,7300000 @0 4N, WL T LUIAEA G 234 00-pef =
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Add: No ST Xueyume Rumd, Huidiss Déstract, Beijing, 100191, Chins

Tel: +86-10-62304633-2019 Frc +86-1062304633- 244

E-omil: ct8) @wchinamt] cam Hitp: wwwe chinstt cn

DASYS Validation Report for Body TSL Date: 11.03.2015

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: DI750V2; Serial: DI1750V2 - SN: 1044
Commumication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium pammeters used: = 1750 MHz: o = 1 474 S/m; ¢, = 54.38; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS {IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: EX3DV4 - SN3617; ConvF(7.96, 7.96, 7.96); Calibrated: 8/26/2015:

* Sensor-Surface: 2mm (Mechanicnl Surface Detection)

« Electronics: DAE4 Sn777; Calibruted: 8/26/2015

«  Phantom: Triple Flat Phantom 5.1C: Type: QD 000 PS1 CA; Serial: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid
dx=5mm, dy=3mm., dz=~5mm

Reference Value = 91.33 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(I g) = 9.3 Wikg: SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 13,1 Wikg

dB '
0

-3.20
5.41
-9.61
-12.82

16,02 Y =

0dB= 131 W/kg = 11.17 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl RiL Log Mag 10,553/ Kaf O 000N V1Y
B 0 W 99 45T T L 53 3 —

PEE =1t seien (0 2cale 10000 [F1 2a1)
i 1, 7500000 G AV M0 D SRR I) M TR QR-PW
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D1750V2,Serial No.1044 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO0L,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D1750V2 Serial No0.1044

1750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.03.2015 -36.76 - 48.891 - 1.1688 -
11.02.2016 -36.675 0.23 49.732 0.841 0.738 0.431
D1750V2 Serial No.1044
1750Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.03.2015 -26.523 -- 45.53 -- 0.583 --
11.02.2016 -25.909 2.31 47.294 1.764 0.219 0.364

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D1750V2 Serial No.1044
1750MHz-Head

Trli s11 Log Mag 10.00dB/ ref 0.000de [F1 Del]

>1 1.7500000 GHz -36.675 d8§

1 Start 1,55 GHz [FBW 100 kHz Stop LO5SGHz C?
D 511 smith (R+jX) Scale 1.000U [F1 Del)
>1 1.7500000 GHz 49.732 0 728.03 mQ 66.21L-pH | ~
~ ~

/ ‘\

1 1

\ |

\ {

‘\. }
~——a s

1750MHz - Body

Trl S11 Log Mag 10.00dB/ ref 0.000d8 [F1 Del]
.90 1 1.7500000 GAz 25.005 OB

1 Start 1.55 GHz [FEW 100 kHz Stop 1.95GHz €2
Dl 51l smith (R+j%) Scale 1.000U [F1 pel]
»>1 1.7500000 GHz 47.294 0 219.54 m@ 19.966-pH |
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Justification of the extended calibration

D1750V2 Serial N0.1044
1750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.03.2015 -36.76 - 48.891 - 1.1688 -
11.02.2016 -36.675 0.23 49.732 0.841 0.738 0.431
11.01.2017 -34.452 48.865 1.490
D1750V2 Serial No.1044
1750Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.03.2015 -26.523 - 45.53 - 0.583 -
11.02.2016 -25.909 2.31 47.294 1.764 0.219 0.364
11.01.2017 -26.065 0.6 45.263 2.031 -0.136 0.355

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

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
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Dipole Verification Data D1750V2 Serial No.1044
1750MHz-Head

Trl s11 Log Mag 10.00dB/ Ref 0.000d8 [F1 Del]
50,00

>1 1.7500000 GHz -34.452 d8
40.00
30,00
20,00
10.00
0.000p 4
-10.00

-50.00 FS
Pl s11 smith (R+jx) Scale 1.000u [F1 pel]

>1 1.7500000 GHz 48.865 @ 1.4897 @ 135.48.pH |

Va
/ A\

1750MHz - Body

Trl S11 Log Mag 10.00d8/ Ref 0.000dg [F1 Dpel]
50.00

>1 1.7500000 GHz -26.065 d&
40.00

30.00

-10. 00 L
-20.900 1

-50.900 2
Pl s11 smith (R+jx) scale 1.000u [F1 pel]

»>1 1.7500000 GHz 45.263 Q -136.41 mQ 666)941:“—‘\
. Bl
/ s

Vs Rl
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T SAR Test Report Reported No.: 118D00020-SAR01

A

ey
W

*  inCollsborstion with SN,
‘TTL s p e ag =
CALIBRATION LABORATORY

z =
e -~

A
A& No 31 Xueywan Road, Haidiun District, Beifing, 100191, China Rl ANT CALBRATION
Tel: +86-10-62304613-2079 Fux: +86-10-62MM633.2504 il No. LOST0
Eomail: cibischsmutl com Hitpwws chinaitlcn

Client ECIT Certificate No:  215-97168

Object D1900V2 - SN 54134
Calibration Procedure(s) FD-211-2:003-01

w.‘ N vl-"‘. Y m 3 il.“ii'.“m
Calibration date November 4, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed isboratory facility. environment temperature(22:3)¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Cafibrated by, Cerificate No.) Scheduled Calibration
Power Meter  NRP2 101918 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z81 | 101547 01-Jul-15 {CTTL, No.J15X04256) Jun-18
Reference Probe EX3DV4 | SN 3817 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug 16
DAE4 SN 777 26-Aug-15(SPEAG No.DAE4-777_Aug15) Aug -18
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4436C | MY48071430 02-Feb-15 (CTTL, No J15X00728) Feb-16
Network Analyzer ESO71C | MY46110873 D3-Fab-15 (CTTL, No,.J15X00728) Feb-16
Name Function Signature
Calibrated by: 2ha Jing ‘SAR Test Engineer 44
Reviewsd by: Qi Dianyuan SAR Project Leader O S
Approved by: Lu Bingsong Deputy Director of the isboratory r,%@
Issued: B, 2015

Thiscdibrwmmrhﬂmshdndborw“mmmhllmmommwmmw.ﬁuy

Certificate No: 21597168 Page 1ol
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ecIT SAR Test Report Reported No.: 118D00020-SAR01
*  InColishoration with
CALIBRATION LABORATORY
Addli No 81 Xueyuss Roa, Handian District, Beijing, 100191, China
Fol: +86-10-62304A33-2079 Fax: +86.10-62304633-26M
E~emil: ctth@chinattl.cam Hezpowwwe chinaetl en

Glossary:

TSL fissue simuiating liquid

ConvF sansitivity in TSL/ NORMx.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBB65664, SAR Measurement Raquirements for 100 MHz to 6 GHz

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

* SAR measured: SAR measured at the stated antenna input power.

» SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: Tha measured TSL parameters are used to calculate the
nominal SAR result,

The reporied uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z15-97168 Page 2of K
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SAR Test Report

A

T

Reported No.: 118D00020-SARO1

Addi No. 3T Xueyuan Rusd, Flaidian Désrict, Beiging, 100191, China
Tek *B6-10-462304633.2079 Fax: +86-10-62304633-2504
Eemadl; ortfivehinatt com i Ywwswe chinaticn

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolston
Phantom Tripks Fiat Phantom 5.1C
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were sppéed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mha/m
Measured Head TSL parameters (220202)'C 4A0628% 139 mho/m 26 %
Head TSL temperature change during test «1.0*C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power W01mWig
SAR for nominal Head TSI parameters normaized to W 40,5 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition
SAR measured 250 mW input powat 522mWig
SAR for nominal Head TSL parameters normalized to 1W 21.0mW /g £ 204 % (k=2)
Body TSL parameters
The eters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 20C 533 1.52 mho/m
Measured Body TSL parameters {220£02)°C 541:z6% 154 mho/m 26 %
Body TSL temporature change during test <10'C — —
SAR result with Body TSL
SAR averaged over 1 _cm’ (1 g) of Body TSL Conation
SAR measured 250 mW inpat power 103mW/a
SAR for nominal Body TSL parameders normalized to 1W 411 mW g £ 20.8 % (k=2)
SAR avoragad over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 533mW/g
SAR for nominal Body TSL parameters normalized to TW 21.3mW Ig £ 20.4 % (k=2)
Certificate No: Z15-97168 Page 3 of &
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*  inCollsborstion with
CALBRATION LABORATORY
Add: No.51 Xueyuan Rosd, Haidian Districe, Beljing, 100191, China
Tek «B6-10-6204631-2079 Fa: +86-10-62104633-2504
Eomaid: calatehinant com Hitp'wwwechinmi cn
Appendix
Antenna Parameters with Head TSL
Impedance, transformad fo feed paint 5180+ 5010
Return Loss - 24.208
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4710+ 5410
Retum Loss - 24 0B
General Antenna Parameters and Design
Electrical Dotay (one diraction) ] 1.305 ns =i
After long 1erm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured.
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circutted for DC-signals, On some
of the dipoles, smali end caps are added 1o the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph The SAR data are not
affected by this change. The overall dipole length is still according to the Standard
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connactions near the feedpoint may be damaged
Additional EUT Data
l_Mmu!xtumd by [ SPEAG |
Certificate No: Zi5-97168 Page 4 of &
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Add: No.3§ Neeyuur Road, Hodian District, Beijing, 100191, China
Tol: +86-10-62204633.2079 Fax: ~M-10-0230863 2504
E-emil: et@chinas] comm Himp: s chanattl cn

DASYS Validation Report for Head TSL Date: 11.04.2015
T'est Laboratory: CTTL, Beijing. China
DUT: Dipole 1900 MHz; Type: D1900V2; Seriul: D1900V2 - SN: 54134
Commumication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o = 1.385 S/m; 2r = 40.36; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN3617; ConvF(8.07, 8,07, 8.07); Calibrated: 8/26/2015:

* Sensor-Surface; 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn777; Calibrated: 826/2015

o Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (Tx7x7) (7x7x7)/Cube : Measurement grid:
dx=Smm, dy=5mm, dz=5mm

Reference Value = 100.8 Vim; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 18.7W/kg

SAR(1 g) = 10.1 Wikg; SAR(10 g) = 5.22 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

B ' o
0

-3.59
-ra7
1076
-14.34

A17.93

0 dB = 14.5 W/kg = 11.61 dBWikg

Cenificate No: ZI15-97168 Page 5of §
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C' In Collaborszion with
CALBRATION LABORATORY
Add: N ST Xosyuan Road, Haidiss District, Betfing, 100191, China

Teb +B6-10-62304633- 2079 Fax 86+ 10-62304613- 2504
Eermasl: colidchinan) com Hittps Pwwwechinanl en

Impedance Measurement Plot for Head TSL

Trl w11 Log Mg 10.00a0/ Aef O, 0000w [ri)
’ S LT e T

W,
PED i settn (2+)x) scale 2.000u [F1 oal]

LOLB000000 MMz WM 4420 VO TPOW
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CALBRATION LABORATORY

Adi: No.51 Xweyusn Road, Hisdian District, Beijing, 100191, (hvina

Fol: +B6-10-62304635-2079  Fax: +¥6-10-6230463 3-2504

Esmil etbigchmant! com Hotpe oww. ohinsetl en

DASYS Validation Report for Body TSL Date: 11.042015

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1960 MHz: Type: D1900V2; Serial: D1900V2 - SN: Sd134
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o = 1.536 S/m; z, = 54.05; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

o  Probe: EX3DV4 - SN3617; ConvF(7.74, 7,74, 7.74); Calibrated: 8/26/2015:

* Sensor-Surface; 2mm (Mechanical Surface Detection)

o Elkctronics: DAE4 Sn777; Calibruted: 8/26/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

»  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=Smm, dy=5mm, dz=3mm

Reference Value = 96.40 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 103W/kg; SAR(10 g) = £33 Wikg

Maximum value of SAR (measured) = 14,8 Wikg

48
0

-3.56
713

dlaldilnii

14.26

'-J - A
17.82 —————

0dB =148 Wkg = 11.70 dBW/kg
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C' In Collsboruton with
CALIRATION LABORATORY
Akl NoSt Xueyumn Rooul, Husdian District, Beijing, 100091, Chisa

Fel: +86-10-62304633-2079 Fax: =86 10-62304633-2504
E-mail ctsig@chinm com Hevpe Aow s, cvinanil. on

Impedance Measurement Plot for Body TSL

[77E 5 Cog Wi 35, 00387 Wer T SSEaN 1Y
SR s T

40,00 |
30,00 ‘- &
P i seten (Eedx) Scalw 1000w [71 pel)

LW000000 GMz AT AT A 4102 0 453 dd-pn
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D1900V2,Serial No.5d134 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO0L1,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D1900V?2 Serial No.5d134

1900 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

11.04.2015 -24.201 - 51.842 - 6.0142 -
11.03.2016 -23.684 2.13 52.246 0.404 6.4699 0.456
D1900V2 Serial No.5d134
1900 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.04.2015 -24.028 - 47.147 - 5.4132 -
11.03.2016 -23.250 3.24 48.572 1.425 6.1951 0.782

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D1900V2 Serial No.5d134
1900MHz-Head

Trl S11 Log Mag 10.00d8/ Ref (0.000ds [F1 Del]

50.00

>1  1.9000000 GHz -23.684 dB

40.00 |

1 Start 1.7 GHz IFBW 100 kHz

PiE# 51l smith (R+jx) Scale 1.000U [F1 De

>1 1.9000000 GHz 52.246 Q 6.4699 o 541.95 B e B __

1900MHz - Body

P s11 Log Mag 10.00dB/ Ref 0.000de [F1 pel]
50.00

>1  900.00000 MHz -22.54% d8

2 Start 700 MHz Stop 1,1 GHz  Cor
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Justification of the extended calibration

D1900V2 Serial No.5d134
1900 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.04.2015 -24.201 - 51.842 - 6.0142 --
11.03.2016 -23.684 2.13 52.246 0.404 6.4699 0.456
11.02.2017 -24.279 0.595 50.467 1.779 6.1321 0.338
D1900V2 Serial No.5d134
1900 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.04.2015 -24.028 - 47.147 - 5.4132 --
11.03.2016 -23.250 3.24 48.572 1.425 6.1951 0.782
11.02.2017 -25.512 9.73 47.647 0.925 4.6178 1.577

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

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
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SAR Test Report

Reported No.: 118D00020-SAR01

Dipole Verification Data D1900V2 Serial No.5d134

1900MHz-Head

50.00

-10. 00
-20.90
-30.00
-40.00

-50.90
il s11

0. 000 M

Trl S11 Log Mag 10.00dB/ RefT 0.000d8 [F1 Del]

>1  1.9000000 GHz -24.279 d&

smith (R+jx) scale 1.000u [F1 pel]

a~

>1 1.9000000 GHz 50.467 @ 6.1321 @ S513.66.pH |

1900MHz - Body

Trl sil
50.00

Log Mag 10.00dB/ ref 0.000ds [F1 pel]

40.00
30.00
20.00
10.00
0. 000
-10.00

-20.00
-30.00

-40.00

>1  1.9000000 GHz -25.512 dB

-50.900

Pl sil

smith (R+jx) scale 1.000u [F1 pel]

~

>1 1.9000000 GHz 47.647 @ 4.6178 Q 336.§;,¢nr"’“"_*‘-\\\
- .
F .
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CALIBRATION LABORATORY 39 -
N
Add: No.$1 Xoeyvan Rood, Huidian [Neriee, Rejing, 100191, Cing A ki
Tel +B6-10-62304633-2079 Fax: +86-10:62304833-2504 ol No. L0570
E-mik: cnlv_i:hl.r.l'nmuml i
Client ECIT Certificate No: ~ Z15-97171
Chiect 02450v2 - SN, 58
At P codieh K ot Vo0 ks
Calibration date October 30, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremeants(Sl). Tmmmmbwdwmﬁmasmmcmmbmwmgmmmmmg
pages and are part of the certificate.

All calibrations have been conductsd in the closed laboratory facility: environment temperature(22:3;T and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No.J15X04258) Jun-16
Power sensor NRP-291 | 101547 01-Jul-16 (CTTL, No.J15X04256) Jun-16
Reference Probe EX30V4 | SN 3817 26-Aug-15(SPEAG No. EX3-3617_Aug15) Aug-18
DAE4 SN 777 26-Aug-15(SPEAG No. DAES-777_Aug15) Aug-18
Secondary Standards 10 # Cal Date(Calibrated by, Certficate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 02-Feb-15 (CTTL. No.J16X00728) Feb-16
Network Analyzer ES071C | MY48110673  03-Feb-15 (CTTL. No.J15X00728) Feb-16
Name Function Swanature
TG by Znaq Jing SAR Test Engineer o ﬁ{/
Reviewed by: Qi Dianyuan SAR Project Leader g;%ﬂ_/
Approved by. Lu Bingsong Deputy Dicector of the laboratory 1) mqq

Issued. November 8, 2015
This calibration certificate shall not be reproduced except In full without wiitten approval of the laboratory
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CALIBRATION LABORATORY
Add: No $1 Xeeyusn Road, Hasdisn Districy, Beijing, 100191, Chine
Tol: +R6-10-62304633-2079 Faoc <KO-10-6304633-250
E-mmil citdidchinmmi com Tt Pwvew, chinatt) on

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / NORMx.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) KDB865664, SAR Measuremen! Requirements for 100 MHz to 6 GHz

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss® These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna
connector.

« SAR for nominal TSL paramaters. The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurament is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 215-97171 Page 2 of 8
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Measurement Conditions
DASY conf an far 3s not on page 1
DASY Vaersion DASYS2 828481222
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5 1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MMz
Head TSL parameters
The following paramatars and calculations were applied
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 20'C 392 1.80 mho'm
Measured Head TSL parameters (220:02)°C 40148% 182 mhaim + 8%
Head TSL temperature change during test <10°'C —_ —_
SAR result with Head TSL
SAR averaged ovor 1 ' (1g) of Head TSL Condition
SAR measured 250 mW input power 32mwig
SAR far nominal Mead TSL parameters normalized to 1W 52.9 mW ig £ 20.8 % (k=2)
SAR averaged over 10 /' (10 g) of Head TSL Condition
SAR measured 250 mW nput power 60amwWig
SAR for nominal Head TSL parameters normakzed o 1W 243 mW ig £ 20.4 % (k2)
Body TSL parameters
The following parameders and calculations wene spplied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mho'm
Meassured Body TSL parameters (220202 °C S3.126% 184 mho/m £ 5 %
Body TSL temperature change during test <1.0C —_ —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 1B32mWig
SAR for nominad Bady TSL parameters normakzaed to 1W 53.1 mW ig £ 20.8 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL Conditon
SAR muasured 250 mW Input pawes 616mwWig
SAR for nominal Body TSL parametors notmalized 1o 1W 24.7 mW /g £ 20.4 % (k=2)
Certificate No: 21597171 Page 3 oft
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Appendix
Antenna Parameters with Head TSL
Impedance, transfarmed to feed poird 5320+ 8.03i0 ‘
Ristiam Loss -23648 [
Antenna Parameters with Body TSL
Impedance, transformed 1o foed paint 4990+ 7350
Retum Loss - 22.6¢8
General Antenna Parameters and Design
[Elocmwouay(one duwection) [ 1.261 s x
After fong term use with 100W radiated power, only a slight warming of the dipcle near the feedpoint can
be measured
The dipole 1s made of standard semirigid coaxial cable. The center conductor of the feading line is directly
connacted to the second arm of the dipole, The antenna is therafore short-circuited for DC-signals, On some
of the dipoles, small end caps are added to the dipole arme in crder to improve malching when loaded
mrmmhmmaminmemmmwcmmwmw The SAR data are not
affectad by this change. The overall dipole length is stifl according to the Standard
No excessive force must be applied 1o the dipole arms, bacause they might bend or the soldered
connections near the feedpoint may be damaged
Additional EUT Data
Manufactured by | SPEAG
Certificate No: 21597171 Page 3 of 8
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858

Dute: 10.30,.2015

Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: {= 2450 MHz; @ = 1,816 S/m: £r = 40.14; p = 1000 kg/m3

Phantom section; Left Section
Measurement Standard: DASY S {IEEE/IEC/ANSI €63, 19-2007)
DASYS Configuration:

* Probe: EX3DV4 - SN3617; ConvF(7.24, 7.24, 7.24); Calibrated; 8/26/2015;

* Sensor-Surfice: 2mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn777; Calibrated: 826/2015
= Phantom; Triple Flat Phantom 5.1C; Type: QD 000 P51 C

A; Serial: 116171

o  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=Smm,

dy=5mm, dz»5mm

Reference Value = 106,3 Vim; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 27,5 Wikg

SAR(1 g) = 13.2 Wikg; SAR(10 g) = 6.06 W/kg
Maximum value of SAR (measured) = 20.3 W/kg

48

0
-4.52
-9.03
13.55

-18.06

-22.58

0dB =203 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL

| Trl §i1 Log Mg 15.0aan/ et G.oo0wm [F1)
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DASYS Validation Report for Body TSL Dute: 10.30,2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 121
Medium parameters used: £= 2450 MHz: o~ 1.936 S/m; 7, = 5311 p= 1000 kg/'m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.35, 7.35, 7.35); Calibrated: 8/26/2015:

» Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn777; Calibrated: 8262015

 Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

*  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube (: Measurement grid: dx=Smm,
dy=3mm, dz=5mm

Reference Value = 99.98 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.6 Wikg

SAR(I g) =13.2 W/kg: SAR(10 g) = 6.16 W/kg

Maximum value of SAR (measured) = 19.8 Wike

8
0

441
002 ‘

13.22

-17.63 ’

-22.04

0dB =198 Wikg = 12.97 dBW/kg
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Impedance Measurement Plot for Body TSL
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D2450V2,Serial No.858 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DOL1,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No0.858

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.30.2015 -23.589 - 53.231 - 6.0299 -
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
D2450V2 Serial N0.858
2450 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -22.642 -- 49.935 -- 7.3927 --
10.29.2016 -23.075 191 46.903 3.032 5.6814 1.711

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial N0.858
2450MHz-Head

P S11 Log Mag 10.00dB/ ReT 0.000ds [F1 Dpel]

50.900

>1  2.4500000 GHz -23.466 dg&

Tri S11 smit R+JX) Scale 1.000u [F1 De
>1 2.4500000 GHz 50.672 0 6.4162 0 416.81 pH S

2 Start 2.25 GHz IFBW 100 kHz Stop 2.65 GHz  Cor

2450MHz - Body

P S11 Log Mag 10.00d8/ ref 0.000d8 [F1 pel]
090 =T 4500000 GAz —23.075 4B

IFBW 100 kHz Stop 2.65 GHz  Cor
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Justification of the extended calibration

D2450V2 Serial No0.858

2450 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)

10.30.2015 -23.589 -- 53.231 -- 6.0299 --
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
10.27.2017 -22.956 2.17 52.563 1.891 6.85 0.434

D2450V2 Serial No0.858

2450 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)

10.30.2015 -22.642 - 49,935 - 7.3927 --
10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711
10.27.2017 -22.414 2.86 50.694 3.791 7.616 1.935

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial N0.858
2450MHz-Head

Trl S11 Log Mag 10.00dB/ Ref 0.000de [F1 Del]
50.00

>1  2.4500000 GHz -22.956 d&

0.000 ) <
-10. 00 i
-20.00
-30.00

-40.00

-50. 00 A
Pl 511 smith (R+jx) Scale 1.000u [F1 pel]
>1  2.4500000 GHz 52.563 @ 6.8500 Q 444.94(“—\
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2450MHz — Body

Trl S11 Log Mag 10.00dB/ ref 0.000de [F1 Del]
50.00

>1  2.4500000 GHz -22.414 de
40,00

-50.00 =
Pl 511 smith (R+jx) Scale 1.000u [F1 pel]

>1  2.4500000 GHz 50.694 @ 7.6163 Q 494‘§4ﬁ“——“’\\
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Add NoS | Xueyuan Read, Haidin District, Beijing, 100191, China :{'4//7\\.\?: CALIBRATION
Tk = H6-19-62304632-2079 Fax: +86-1 0623046332504 ""ICI?\" 3 No. L0570
E-mmill m’.W;un Hi i www chanait! ¢ . ) v )
Client ECIT Certificate No:  215-97172
Object D2800V2 - SN: 1031
Calibration Procedure(s) Fo211 m
Calibration Procedures for dipote validation kits
Calibration date: OQctober 30, 2015

mmamwmwmwmn:m-.wﬁchmaﬁzemewyuulumsa
measurements{S) Themmummdheuwtainﬁeswkhoonﬁdmmwcbaﬂlnyngwmmmeum
pages and are part of the certificate

All calibrations have bsen conducted in the closed laboratory facility environment temperature(2243)T and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Power sensor  NRP-Z81 | 101547 01-Jul-15 (CTTL, No J15X04258) Jun-18
Reference Probe EX3DV4 | SN 3817 26-Aug-15(SPEAG N0 EX3-3617_Aug15) Aug-16
DAE4 SN 777 26-Aug-15(SPEAG No.DAE4-777_Aug15) Aug-186
Secondary Standards D #® Cal Date(Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4435C | MY48071430 02-Feb-15 (CTTL No.J15X00729) Feb-18
Network Analyzer ES071C | MY48110673  03-Feb-15 (CTTL. No.J15X00728) Feb-18
Name Function Signature
Reviewad by: Qi Dianyuan SAR Project Leader — O
Approved by Lu Bingsong Deputy Director of the laboratory Gp‘,m@

Issued November 6, 2015
This catibration carfificate shall not be reproduced except in full without written approval of the laboratary,

Certificate No; Z15-97172 Page 1 of 8
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Add NoST Xucywan Road, Hasdin District, Beipeng, 100191, Chios
Tel: +36-1062304653-2079 Fan: +56-10-62304633- 2504
E-omil: cuthigchamatt), com Hepeww.chinanl.on
Glossary:
TSL lissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDB865664, SAR Measurement Requirements for 100 MMz 1o 8 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurament Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis.

« Feed Point Impedance and Return Loss' These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Elsctrical Delay: One-way delay between the SMA connector and the antenna feed point.
No unceriainty required.

e SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters The measured TSL parameters are used fo calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z15-97172 Page2of &
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Measurement Conditions
DASY s urstion, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolatian
Phantom Tripie Flat Phantom 5.1C
Distance Dipole Conter - TSL 10 mm wilth Spacer
Zoom Scan Resclution dx, dy, dz=5 mm
Froquency 2600 MHz £ 1 MHz
Head TSL parameters
The foliowing paramaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramoters 220°C 0 1.98 mho/m
Moasured Head TSL paramoters (220402)°C WVOE% 2,01 mhoim £ 6 %
Head TSL tempoerature change during test <10°C . —

SAR result with Head TSL 5
SAR averaged ovor 1 cm’ (1 g) of Head TSL Conditicn ]
SAR measured 250 mW input power 146mW/g
SAR for nominal Head TSL. parameters normalized to TW 58.0 mW /g £ 20.8 % (ke2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power BAOMW i g
SAR for nominal Head TSL parameters normaized to 1W 25.5 mW /g £ 20.4 % (k=2)

Body TSL parameters

Tha folowing parameters and calculations were applied
Tomperature Permittivity Conductivity
Nominal Body TSL parametors 20'C 525 2.18 mhaém
Measurod Body TSL parameters {220+02)°C 527:0% 2,14 mhoim = 8 %
Body TSL temperature change during test <10'C - —

SAR result with Body TSL
SAR averaged over 1 ¢’ (1g) of Body TSL Condiion ]
SAR measured 250 mW input power “42mWig
SAR for naminal Body TSL parameters nommalzed to 1W 574 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 633 mWI/g
SAR for nominal Body TSL parameters normalized to 1W 254 mW /g £ 20.4 % (k=2)

Cenificate No: 21597172 Page i of k
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Appendix
Antenna Parameters with Head TSL
Impecance, ransformed fo feed point 48.50- 2 480
Return Loss «28.308
Antenna Parameters with Body TSL
impedance, transformed to feed point ] 45.00- 3130
Return Loss I ~254d8
General Antenna Parameters and Design
Electrical Dolay (one direction) | 1.253 ns 1
After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i directly
connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On soma
of the dipoles, small end caps are added to the dipole arms in order to Improve matching when loaded
according to the position as axplained In the "Measurement Conditions® paragraph. The SAR data are not
affected by this change. The overall dipole length is still according fo the Standard
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged
Additional EUT Data
Manitactured by SPEAG
Centificate No: Z15-97172 Paged of's
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DASYS Validation Report for Head TSI Date; 10302015

Test Laboratry: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1031
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; & = 2.014 S/m; er = 39.85; p = 1000 kg/m3
Phantom section; Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configurmion:

»  Probe: EX3IDV4 - SN3617; ConvF(7.21, 7.21, 7.21); Calibrated: 8/26/2015:

» Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn777; Calibrated: 8/26/2015

«  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

»  Mcasurement SW: DASY52, Version 52,8 (8); SEMCAD X Version 14.6.10 (7331)
Dipole Calibration/Zoom Scin (Tx7x7) (7x7x7)Cube 0; Measurement grid: dx=3Smm,
dy=5mm, dz=5mm
Reference Value = 106,9 Vim; Power Drift = 0,01 dB
Peak SAR (extrapolated) = 32,1 Wikg
SAR(I g) = 14.6 Wikg; SAR(10 g) = 6.4 Wikg
Maximum value of SAR (measured) = 23.0 W/ky

¢8
0
-4.97

-9.94

-14.92

-19.89 ’

L
2406 | r——— S

0dB =230 Wkg = 13.62 dBW/kg
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SAR Test Report

‘TTL s peag

Adddi No. 51 Xueyuan Road, Haldtan Dinrice, Bedjing, 100191, China
Foc: 486+ | 62006332504

Tek «R6-1062304633-2079
Eemadl catlixhinati! com HugoSwwwehinattl cn

Impedance Measurement Plot for Head TSL

{ Tri 513 LEg MAg 10, S0uN/ haT ©.00%08 TFi]
1008 Y Y E0660 Sa N I8 @

1]
0.0

0,000 “
30, 0 =

J0. 00 — ‘
3. 08 | // |
40, 90 \I /

\
: o\ . =

~50.90 -
PEEN €11 wwith (o) =<ale 1,0005 [F1 Del)
sl 1.0000000 @er 4R.AN1 O -3 47660 3P 002-pF
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T7TL s
CALIRRATION LABORATORY

Add: No. 31 Xocyuan Road, Haidian Dirict, Belfing, 100191, China

Tek ~86-10-6230M611-2079 Fax: +86-10-62304633-2504

E-madl: ctthichinatt! com Hup 'wwwchinattLon

DASYS Validation Report for Body TSL Date: 10.30.2015

Test Laborstory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1031
Communication System: ULD 0, CW; Frequency: 2600 MHz; Duty Cycle: 111
Medium parameters used: £= 2600 MHz: o = 2:136 S/m; & =52.7; p= 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.2, 7.2, 7.2); Calibrated: 8/26/2015:

= Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sa777; Calibrated: 8/26/2015

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serinl: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10 (7331)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid; dx=Smm,
dy=3mm, dz~5mm

Reference Value = 99.48 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.4 Wiky

SAR( g) = 14.2 Wikg; SAR(10 g) = 6.33 W/kg

Maximum value of SAR (measured) = 22.2 Wikg

w7 )
0

4,73
946 |

-14.18

-18.91

-23.64

0dB =222 Wikg = 13.46 dBW/kg
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CALRRATION LABORATORY
Adi: No. 31 Xueyusn Road, Haidian Destrice. Bejing, 100191, Ching

Tel: +86-10-62304631-2079 Fax: +R6-10-62304633-2504
E-tmail: cal@chinatt com Hitp o www chinant en

Impedance Measurement Plot for Body TSL

Tri T (o9 Wag 35.C0an, ne? G.000aN [91]
R S A T —

TN —— ————eee
o~
P 53X ith Ceedx) Scale 1.0000 (51 Del)

M 28000000 e 41031 0 -3 1210 0 AN SEB
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D2600V2,Serial No.1031 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO0L,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2600V2 Serial No0.1031

2600 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.30.2015 -28.261 - 48.452 - -3.4766 -
10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950
D2600V2 Serial No.1031
2600 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -25.441 -- 45.931 - -3.125 -
10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962

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

East China Institute of Telecommunications Page Number 1249 of 271
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Dipole Verification Data D2600V2 Serial No.1031
2600MHz-Head

PB c11 Log Mag 10.0008/ Ref 0.000d8 [F1]

50.00

>1  2.6000000 GHz -26.029 dg&

2 Start 2.4 GHz IFBW 100 kHz Stop 2.8 GHz Cor

2600MHz - Body

Pl =11 Cog Mag 10.00d8; Rar 0.00008 L1 Oe1)

A

51 2,6000000 GHz -25.582 dB

Trl 511 smith (Re]X) Scale 1,000u [F1 De
>1 2.5000000 GHz 48.845 0 -2.1627 Q@ 28.304 pF
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Justification of the extended calibration

D2600V2 Serial No0.1031

2600 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) mpedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -28.261 -- 48.452 -- -3.4766 --
10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950
10.27.2017 -27.350 5.08 48.552 3.922 -3.976 0.451
D2600V2 Serial N0.1031
2600 Body
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) mpedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -25.441 -- 45.931 -- -3.125 --
10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962
10.27.2017 -24.611 3.80 45,197 3.648 -2.881 0.718

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

Reported No.: 118D00020-SAR01

Dipole Verification Data D2600V2 Serial No.1031

2600M

Hz-Head

50.00

-50.00

bl s1i

Trl s11 Log Mag 10.00dB/ ref 0.000de [F1 De1])

>1  2.6000000 GHz -27.350 de

smith (rR+jx) scale 1,0000 [F1 pel]
>L 2.6000000 GHz 48.552 0 -3.9764 @ 15.394 pF |

a~

2600MHz - Body

50.00

Trl S11 Log Mag 10.00dB/ ReT 0.000ds [F1 Del]

40.00

>L  2.6000000 GHz -24.611 de

-50.900

—

bl s1i

smith (R+jx) scale 1.000u [F1 pel]

/
/
/

/

a~

>1  2.6000000 GHz 45.197 Q -2.8806 Q 21.294:"—‘\

o o
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Calibration Laboratory of AT N _
Schmid & Partner A, S sm-u-t::tm
Engineering AG % C sarvite svimmees ¢ tsturn
Zoughausstrasse 43, 004 Zurich, Switzerlund TS S Swiss Catibeation Service
Accreciing by the Swiss Accrditation Service (SAS) Accreditation No.. SCS 0108

mmmmlmdqunu
Muttitatoral Agroement for the recognition of calibration cenificates

client  TMC-CQ (Auden) Cortificate No: DSGHZV2-1121_Mar17
[CALIBRATION CERTIFICATE |

;Cbna D5GHzV2 - SN:1121

| Cabbeanon procedureds) QA CAL-22 v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calevaton da March 24, 2017

Thas caitration cenficate documennts the y W whach makae the units of 5.
The mesi and tw wath Y 418 given on the lollowing Dages and are parn of ihe cemhicate
Al have beon in the closed VALTSLS terrgws (32 £ 3)'C and humidty < 70%

Catbrason Equpment used (MB TE omcal ‘o casbeation)

| Prmary Saandards Ds Cal Dute (Carthicate Na } & Canbx

| Power mutur NRP SN MTTE 06-Apr-16 {No. 217-02288/.02289) Apet?

| Power sensor NRP-291 5N 103244 00-Apr-16 (No. 217.00288) Ager7

Power seraor NHP-291 SN; 103245 08-Apr-16 (No. 217-00289) Aprt 7

Reteronce 20 dB Ateruator SN: 5058 (20x) 05 Apr-16 (No. 21700292) Apr-1?

Type-N mismanch combmaion SN: 50472706327  05-Ap-16 (No. 217-02295) Apr-t7

Fefernnos Prote EX30VE SN 1503 31-Dec-18 (No. EX3-0500_Decid) Dec-17

DAE4 SN 601 Ot-Jan-17 INo. DAE4-601_Jan17) Jan-18

DAES N 07-Deo- 18 (No. DAES.6OY_Dect@) Dec-17

| Secondary Stangards e Crwck Date {n nouse) Scheduled Check
Pawsr meter EPM-S424 8N GBIT4B0T0 07-Cct-15 (in house chech Oct- 1) In house check: Oct-18
Powet bensor HP B881A SN USITeTEy 070115 (in house check Oct- 1) In houss check: Oct-18
Powar senscr HP BAN1A SN MY41002317 07-Oct: 15 (In house chack Oct- 141} In house chack: Oct-10
AF gececator FAS SMT-08 SN 100872 15-Jun-15 (In housa check Oct- 1) In house checy: Oct-1§
Natwork Analyzer HP B753E SN USIrasoses 150001 (I house chock Oct-16) In house checx: Oct 17

Narme Function Signatuwe

Caibrated by Joton Kastras Laboratory Tocsveenn :l = C'g__’__
Apgrrena by Kata Pokowc Tochruca Manages /f@.

Istued March 24, 2017

mw-mmk-uwmummnummwmmm
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SAR Test Report Reported No.: 118D00020-SAR01

Calibration Laboratory of Py

Schmid & Partner %
Engineering AG 2 3

M 0004 Zurich, Switzerland Y

Accracined by the Seiss Accreditation Service (SAS]

mmmmumuum»mu
Mudtiiateral Agreemnent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {(SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions. Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
¢ Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

paraliel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.
* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna

connector,

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

Certificate No. D5GHzV2-1121_Mart7
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Measurement Conditions
Mvmm.uh:nwmmgrl
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =40mm, dz =14 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MMz
5600 MHz = 1 MH2
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The fol and calculations were appled.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 20°C 360 4.66 mho/m
Measured Head TSL parameters {220202)°C 350:6% 452 mho/m = 6 %
Mmmlnmmu «08°C e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.91 Whig
SAR for nominal Head TSL parameters normalized 10 'W 78.6 Wikg = 19.9 % (ke2)
SAR averaged over 10 cm® (10 g) of Head TSL condtion
SAH measured 100 mW input power 226 Wig
SAR for nominal Head TSL parameters nomilized 1o 1W 224 Wikg = 10,5 % (ks2)
Certificate No: DSGHzV2-1121_Mart? Page 3 of 18
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Head TSL parameters at 5300 MHz
mmgmmuwmwm

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C kL3 4.76 mho'm
Measured Head TSL parameters (220202)°C MB826% 4.62 mho/m = 6 %
Head TSL temperature change during test <05°C - -

SAR result with Head TSL at 5300 MHz

SAR averaged over 1 om’ (1 g) of Head TSL Condition

SAR measured 100 mW nput power B.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W B34 W/ kg =199 % (kn2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 241 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calcufabions were applied.

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 20°C 86 4,96 mho/m
Measured Head TSL parameters (220:202)C ME526% 481 mhom +6 %
Head TSL temperature change during test <05°C - -

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 840 Wikg
SAR for nominal Head TSL parameters normalzed to 1W B34 Wiy = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.38 Wixg
SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg = 19.5 % (k=2)

Cenicate No: DSGHzV2-1121_Mart7 Page 4 of 16
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Head TSL parameters at 5600 MHz
The following parar and calculations were spplied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C a5 5.07 mho/m
Measured Head TSL parameters (220+02)°C 384:6% 492 mhoim 2 6%
Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 842 Why
SAR for nominal Head TSL parameters normakzed 10 1W B3.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condtion
SAR measured 100 mW input power 240 Whg
SAR for nominal Head TSL parameters normalized to W 23.8 Wikg 2 19.5 % (k=2)
Head TSL parameters at 5800 MHz
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 20C 353 5.27 mhao/m
Measured Head TSL parameters (220:02)"C M126% 513 mhom =« 6 %
Head TSL temperature change during test «<05°C — e
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 810 Wig
SAR for nominal Head TSL parametors normalized to 1W 80.3 Wikg = 10.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL conditson
SAR measured 100 mW input power 2.30 Wikg
SAR for nomenal Head TSL parameters nommalized 10 1W 22.8 Wikg = 19.5 % (k=2)
Centificate No: DSGHzV2-1121_Man7 Page 5ol 16
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 460 5.30 mho/m
Measured Body TSL parameters (220+02)C 4B24+6% 545 mho/m 2 6%
Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.25Whg
SAR for nominal Body TSL parameters nommalized 1o TW 723 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW nput power 203 Wikg
SAR for nominal Body TSL pammeters normalized 1o 1W 20.2 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The foliowing parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 20°C 489 5.42 mho/m
Measured Body TSL parameters (220+02)°C 48026% 5.58 mho'm = 6 %
Body TSL temperature change during test <05°C — ——
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.66 Wikg
SAR for | Body TSL p » nommakred 1o 1W 76.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 214 Wikg
SAR for nominal Body TSL pararmeters normalized to 1W 21,3 Wikg = 19.5 % (k=2)
Cartitcato No: DSGHZV2-1121_Mar7 Page & of 16
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Body TSL parameters at 5500 MHz
The # ng par and calculations were apphed
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 486 5,65 mho/m

Measured Body TSL parameters (22020.2)"C 47726% .85 mha/m + 6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR messured 100 mW input power 8.02 Wy

SAR for normnal Body TSL parmmeters

nomalized 10 1W

80.0 W/kg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condiion
SAR measured 100 MW mput power 223 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 22.2 Wikg = 19.5 % (ke2)
Body TSL parameters at 5600 MHz
The loliowing parameters and calculations were
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 %77 mho/m
Measured Body TSL parameters (220202)C 47528% 599 mho/m + 8 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 100 mW input powes 7.86 Wig
SAR for nominal Body TSL parameters normalized %o 1W 79.4 Wikg = 19.9 % (ka2)
SAR averaged over 10 ¢cm’ (10 g) of Body TSL conditon
SAR measured 100 mW input power 224 Wiy
SAR for nominal Body TSL paramelers normakzed 1o 1W 223 Whkg £ 19.5 % (k=2)

Cenficate No: D5GHzV2-1121_Man7
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Body TSL parameters at 5800 MHz
The lollowing parameters and caloulations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 482 6.00 mha/m
Measured Body TSL parameters (220:02)"C 472+6% 6.26 mho/m « 6%
Body TSL temperature change during test «05"C - e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.66 Wikg
SAR for nominal Body TSL parameters normalized to 1W 76.4 Wikg = 19.9 % (ke2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 100 mW input power 213 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.2 Wikg = 19.5 % (k=2)
Centificate No: DSGHaV2-1121_Mar17? Page B ol 16
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SAR Test Report

Reported No.: 118D00020-SAR01

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 500Q-71 |0

Retumn Loss ~230d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed 10 feed point 489040

Return Loss -27648
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 10 feed paint Nn8aQ-230

Return Loss -309 98
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5400-0442

Retum Loss -202d8
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 558Q-23 10

Retum Loss -246dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed 1o feed point 505Q-62 12

Retum Loss -242d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed 10 feed point 406030

Return Loss - 304 dB
Antenna Parameters with Body TSL at 5500 MHz

Impadance, iransformed to feed pomt 5230-0802

Return Loss -327dB

Certficate No: DSGH2V2-1121_Mar17
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 10 feed point 5630+18j0
Ratum Loss -2434d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point San-1840
RAeturn Loss -24108

General Antenna Parameters and Design

| Esectncal Delay (one arection) | 1.203 ns |

Amwmmmtmwmnm.mumwmanmmmmmum

Tmmammdwmmm.mmmuumumummnu
ucmdamoimoapoh.mmummmdmwm,mmdlmm.lmnlcnac-ps
are added 10 the dipole arms i order 10 improve matching when loaded according 10 the position as explained in the
“Measurement Concditions® paragraph. The SAR data are not affected by this change Tha overall dipale length is still

according to the Standard
No excesswve force must ba applied 10 the dipole armms, because they might bend or the soidered connections near the
feedpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on September 08, 2011
Centilicate No: D5GHzV2-1121_Mar17 Page 10 of 16
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DASYS5 Validation Report for Head TSL

Date: 17.03.2017
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1121

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: $800 MHz

Medium parameters used: { = 5200 MHz; o = 4.52 S/m; & = 35; p = 1000 kg/m’'

Medium parameters used: £ = 5300 MHz: 0 = 4.62 S/m; & = 34.8; p = 1000 kg/m” ,

Medivm parameters used: f = 5500 MHz; 0 = 4.81 S/m; 5, = 34.5; p = 1000 kg/m" .

Medium parameters used: { = 5600 MHz; 0 =4.92 S/m: & = 34.4; p = 1000 kg/m”

Medium panuneters used: = 5800 MHz; a =5.13 S/m; & = 34.1; p = 1000 kgjm'

Phantom section: Flat Section

Measurement Standird: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

e Probe: EXIDV4 - SN3503; ConvF(5,76, 3,76, 5.76); Calibrated: 31.12.2016, ConvFi5.35, 5.35, 5.35);
Calibrated: 31.12.2016, Conv(5.2, 5.2, 5.2); Calibrated; 31.12.2016, ConvF( 5,09, 5.09. 5.09):
Calibrased: 31,12,2016, ConvF(5.01, 5.01, 5,01); Calibeuted: 31.12.2016;

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601: Calibrated: 04.01.2017

*  Phantom: Flat Phantom 5.0 (from); Type: QD 000 P50 AA: Serial: 1001
o DASYS2 52.8.8(1258); SEMCAD X 14,6.10(7372)

Dipole Calibration for Head Tissue¢/Pin=100mW, dist=10mm, {=5200 MH#/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Refercnce Value = 72,36 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 ) =7.91 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dxsdmm, dy=4mm, dz=1 4mm

Reference Value = 74.73 V/im; Power Drift =-0,07 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(] g) = 8.4 W/ikg: SAR(10 g) = 2.41 W/kg

Muximum value of SAR (measared) = 19.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.51 V/m: Power Drift = -0.06 dB

Peuk SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 8.4 W/kg; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

Cericate No: DSGH2V2-1121_Mar1? Page 11 0l 16

East China Institute of Telecommunications Page Number 1263 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



e'i';:- SAR Test Report Reported No.: 118D00020-SAR01

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 73,79 Vim; Power Drift = -0.09 dB

Peak SAR (extrupoluted) = 33.3 Wikge

SAR(I g) = 8.42 W/kg; SAR(10 g) = 2.4 Wikg

Muximum value of SAR (measured) = 20.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 71,38 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.4 W/kg

SAR(I g) = 8.1 W/kg: SAR(10 g) = 2.3 W/kg
Maximum value of SAR (measured) = 19.6 Wikg

d8
0

-5.00

-12.00
-18.00
-24.00

-30.00

0dB = 18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 24.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2: Type: DSGHzV2: Serial: DSGHzV2 - SN:1121
Communication System: UID (0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: S800 MHz2
Medium parameters used: { = 5200 MHz: o = 5.45 S/m: & =48.2; p = 1000 kg/m" .
Medium parameters used: § = 5300 MHz; o = 5.58 S/m; & = 48, p = 1000 kg/m',
Medium parameters used: { = 5500 MHz: a = 5.85 S/m; & = 47.7; p = 1000 kg/m',
Medium parameters used: f= 5600 MHz: 6 = 599 S/im; & =47.5; p= 1000 kgm',
Medium parameters used: { = S800 MHz: a = 6.28 S/m; &, =47.2; p = 1000 kg/m'
Phantom section: Flat Section
Meusurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.29, 5.29, 5.29); Calibrated: 31.12.2016, ConvF(5.04, 5.04, 5.04);
Calibrated: 31.12.2016, ConvH4.62, 4,62, 4,62). Calibrated: 31.12.2016, ConvF(4.57, 4.57. 4.57);
Calibrated: 31.12.2016, ConvF(4.48, 4,48, 4.48); Calibrated: 31.12.2016:

o Sensor-Surface: 1 4mm (Mechanical Surface Detection)

o  Elecrronics: DAE4 Sn660; Calibrated: 07.12.2016

¢  Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA: Serial: 1002

o DASYS2 52.8.8(1258); SEMCAD X 14.6,10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm
Reference Value = 65.01 Vim; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 28.2 Wikg
SAR(] g) = 7.25 W/kg: SAR(10 g) = 2.03 Wikg
Maximum value of SAR (measured) = 17.1 Wikg
Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.88 V/m; Power Drift = -0.06 dB
Peak SAR (extrupolated) = 30.4 W/kg
SAR(I g) = 7.66 W/kg: SAR(10 g) = 2.14 W/kg
Maximum value of SAR (measured) = 18,3 W/kg
Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement gnd: dy=4mm, dy=4mm, dz=14mm
Reference Value = 67.16 V/im; Power Daft = -0.06 dB
Peak SAR (extrapolated) = 33.8 Wikg
SAR(] g) = 8,02 W/kg; SAR(10 g) = 2.23 W/kg
Miximum value of SAR (measured) = 19.4 W/kg
Cenficate No: DSGHzV2-1121_Mar17 Page 14 of 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Mcusurement grid: dx=4mm, dy=4mm, de=1 4mm

Reference Value = 66.44 Vim: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(] g) = 7.96 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4dmm, dz=1.4mm

Reference Value = 64,47 Vim; Power Drift = -0.07 dB

Peak SAR (extrupolated) = 34.8 Wikg

SAR(] g) = 7.66 W/kg: SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 19,1 Wikg

d8
— 0

6.00
-12.00
18.00

-24.00

30.00

0dB = 17.1 W/kg = 12.33 dBW/kg
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Reported No.: 118D00020-SAR01
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Accepiable Conditions for SAR M Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibeation Program to
S t FCC Equlp Certification

L

The acceptahle conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Tefecammumication Metrolagy Cemter of MITT in Beifing, China),
ursder the Dual-Logo Calibration Centificate program and guality assurance (QA)
protocols estublished between SPEAG (Schmid & Parimer Engineering AG, Switzerland)
and TMC, 1o suppost FCC (28, Federal Communicatinns Commision) equipmens
certification are definad and described in the following.

1) The agreement established besween SPEAG and TMC is only applicable w
calibration services perfornad by TMC where its clients (companies and divisions of
such companies ) are beadquartered in the Greater China Region, including Taiwan
and Hong Kong. This sgreement i subject to renewal a1 the end of each calendar
year between SPEAG and TMC. TMC shall inform the FOC of any changes or early
termination 1o the agreement

21 Only & subset of the calibeution services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable 1o SAR measurements performed wsing such
equapment lor supporting FUC equipment certilication. These are identified in the
lolkowing.

n) Calibration of dosimetric (SAR) probes EXIDVx, ETIDVX and ESIDVx,

1) Free-space Eficld 2nd H-fizld probes, including those used for HAC (hearing
aid compazibility) evaluation, rempeniture probes, other probes or egquipment
mot identitied in this doctment, when calibmted by TMC, are excluded and
cunnot be used for measurements to suppont FOC equipment certification.
Signal specific and bundled probe calibrations based on PMR (probe
midulation response) chameteristics are handled according o the
requirements of KDEB 863664: that is, “Uintil standardized procedures are
available 1o make such determumation, the applicability of a signal specific
probe calibrution for testing specific wirekess modes and technolagies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification roquircments.”
by Calibration of SAR system yalidation dipoles, excluding HAC dipoles.
¢) Callbration of dats acquisition electronics DAEIVx, DAE4Vx and DAEasyVx
d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations i limited (o 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA prosocol (2 separate atachement 1o this
document)

The entical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibration and QA pristocals, including the

format of calibeation certificates and reports used by SPEAG shall be applicd by

T™MC

The culibruted items are only applicable to SPEAG DASY 4 and DASY 5 or

ligher version systems,

©
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1) The SPEAG TMC agreement Includes specific protocols identified in the following
10 ensure the quality of calibention services provided by TMC ursder this SPEAG-
TMC DunkLogo calibration agreement are equivalont to the calibrution services
provided by SPEAG. TMC shall, upon request, provide copies ol documentation to
the FOC 10 substantiate program implementation,

o) The Inter-laboratory Calibration Evaluation (1LCE) stated in the TMC QA
protocel shall be performed berween SPEAG and TMC at least ance every 12
moaths. The 11,CE scceptance criteria delined in the TMC QA protocol shall be
siiafiend for the TMC. SPEAG and FOC agreements to remain valil,

Check of Calibeation Certificate (CCC) shall be performed by SPEAG for all

calibeations performed by TMC. Written confirmation from SPEAG is required

for TMC o issue calibestion centificates under the SPEAG-TMC Dval-Logoe
calibration progmm. Quarierly reports for all calibeations performed by TMC
under the prognim are also issued by SPEAG

The calibration equipment ardd measurement system used by TMC shall be

verified befoee cach calibration service according to the specific reference SAR

prabes. dipoles, and DAE calibeated by SPEAG. The results shall be reproducible
ansl within the defined acceptance criteria specified in the TMC QA protocol
betore cach actual calibration can commence. TMC shall maintain records of the
measurement amkl calibration system verificatson resulls for all calibrations

Quality Check of Calibration (QOC) certificates shall be performed by SPEAG at

least once every 12 months. SPEAG shall vsit TMC facilities to verify the

lshoratory, equipment, applicd procedures and plausibiiity of mndomly selected
certificates

A copy of this document, to be updated annually, shall be provided 1o TMC clieats

that accept calsbration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented to a TUB (Telecommmication Certification

Boddy), 10 facilizne FOC equipment approval

TMC shall sddress any guestions mesed by #1s chents or TCBs rolating 1o the SPEAG-

TMC Dual-Logo calibratson program and inform the FOC and SFEAG of any cratscal

NS

b

¢

d

i

Charnge Note: Ryvesed on Jioe 36 10 slanify ihe sprplicasility of MR e Busdled probe callbrotions
acirdiag oo the requiresiests of KDE 3635604
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ANNEX H. Accreditation Certificate
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Accredited Laboratory

AZ2LA has occredited

EAST CHINA INSTITUTE OF TELECOMMUNICATIONS

Shanghai, People's Republic of China

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized Intemational Standard ISO/IEC 17025:2005
General requirements for the competence of testing and calibrafion laboratories. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiquée dated 8 January 2009).

Presented this 15™ day of March 2017.

W 4

P
President and CEC
For the Accreditation Council

Certificate Number 3682.01
Vafd to Februory 28, 2019

For the tests to which this accreditation appies, please refer 1o the iaboratory's Electrical Scope of Accreditation.

Kkkkkkkkkkk E N D O F R E P O R T**********

East China Institute of Telecommunications Page Number 1271 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



