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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.
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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 0.138 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 o Validation Frequency | Permittivit | Conductivity
o Probe SN. Liquid name s boint ye o (Sim)
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 | Feb 5,2018 | 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
e 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

. i m Y, '. PR

177 S P e a g IEER
,,/_\ CAUBRATION
Add: No.51 Xueyuan Rood, Haidian District, Beijing, 100191, China ,,/-\\ CNAS LOST0
Tel: +86-10-62304633-2218 Fax: ~86-10-62304633-2200 HinlolY
E-muil: cali@chinatt]. com Hetp/hwww ghinmttl.co
Client : ECIT Certificate No: Z17-97266

Object DAE4 - SN; 1244

Calibration Procedure(s) FF-211 -NZ-O 1
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: Degember 04, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S), The measurements and the unceralnties 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 temperature22:3)T and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

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

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

CoNmnd by Yu Zongying SAR Test Engineer ‘

Reviewed by: Lin Hao SAR Test Engineer ‘#ﬂ %

Approved by:

Qi Dianyuan SAR Project Leader =S

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 | of 3

East China Institute of Telecommunications Page Number 1156 of 271

TEL: +86 21 63843300FAX:+86 21 63843301

Report Issued Date : Mar. 22, 2018



ecIT SAR Test Report Reported No.: [18D00020-SARO01

!TTL s peag

Add: No 51 Xueyuan Road, Haidian District, Beijing, 100291, Chim

Teb +86-10-623Ma33-2218 Fax +86-10-62304633-2200
Hemail: citli@chinanl.com Hapewoww chinartl.en
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 Page20f)
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Add: No.51 Xueyuan Road, Haidian Destrict, Beijing, 100191, China
Tel! =HE-10-62304633-2218 Fax: +26-10-6230M633.224%
E-maudl: sl dchinattl.com Hup:/'www.chinalcn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range ISB= 81V full range = -100... 4300 mV
Low Range 1L88 = 61nV, full range = 1 +3ImV
DASY measurament parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec

Calibration Factors T X Y Z
403.862 + 0.15% (k=2) | 403,603 = 0.15% (k=2) | 404.518 + 0.15% (k»2)

High Range

Low Rango | 3.85365+0.7% (k=2) | 3.896972 2 0.7% (k=2) | 3.97929 % 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY system

226°=1°%

|

Cenificate No: Z217.97266 Page3ofi
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7. s p e a g CNAS v
CALBRATION LARORATORY CALIBRATION
Al No,S1 Xusyuan Road, Haidian Distetor, Beijiog, 100191, Chiing CNAS LOSTD
Tel +80-10-62304633-2210  Fax +B6-10-62308633-2209
E-adl! cobipchamtt| com Hisphwww.esinas! oy
Client ECIT Certificate No: 21797112
Object ES3DV3 - SN;3252
Calibration Procedure(s) FE ;z" m
Calibration Procadutes for Dosimetric E-fisld Probes
Calibration date August 31, 2017

Thes calibration Certificate documents the traceabllity 1o national standards, which reallze the physical units of
measurements{S|). The messurements 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. envirooment temperature(22:3)c and
humidity<70%.

Calibration Equpment used (M&TE aribeal for calibration)

Primary Standards D # Cal Date|Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 27Jun-17 {CTTL, No J17X05857) Jun-18
Power sensor  NRP-Z81 | 101547 27Jun17 (CTTL, N0 J17XD5857) Jun-18
Power sensor  NRP-Z81 | 101548 27JunAT7 (CTTL, No.J17X05857) Jun-18
Reference10dBAttenuator | 18NS0W-10d8  13-Mar-16({CTTL.No J1BXD1547) Mar-18
Reference20dBAttenustor | 18NSOW-20d8  13-Mar-18(CTTL, No J16X01548) Mar-18
Reference Procbe EX3DVA | SN 7433 26-Sep-16{SPEAG N0 EX3-7433_Sep15]  Sep-17
DAE4 SN 549 13-Dec-18(SPEAG No DAE4-349_Dects) Dec-17
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibradion
SignalGeneratorMG3700A | 6201052605 27-Jun-17 (CTTL, No.J17X05858) Jun18
Network Analyzer ES071C | MY46110873  13-Jan-17 (CTTL, No. J17X00285) Jan 18

Name Function

Colibrated by YuZorgpeg  SARTestEngmesr

Rendawadty: Lin Hao SAR Test Engineer

Appecwed by Qi Dranyuan SAR Project Leader

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

Centificate No; Z1767112 Pagelof 11

East China Institute of Telecommunications Page Number 1159 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



’t’

n
1
4

SAR Test Report Reported No.: 118D00020-SARO01

Al No 3T Neoyuss Road aidian Districs, Beffing, 100191, Cham
Fel: + 86 10.62304633-22 10 Fin: + 86| 0623044112204
Emsail: crdgchinan) com Utte wwwchisait e
Glossary:
TSL tissue simulating fiquid
NORMx.yz sansitivity in free space
ConviF 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
Potarization ® @ rotation around probe axis

Polarization 8 & rotation around an axis that is in the plane normal ta 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 62209-1, "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

¢) |EC 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 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; 1= 1B00MHz: waveguide)
NORMx,y.z are only intermediate values, i e . the uncenainties of NORMx.y.z does nat effect the
£’ fiedd 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

* DCPxyz: DCP are numetical linearization parameters assessed based on the data of power sweep
(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 numencal linearization parameters assassed 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 Paramefters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B00MHz) and Inside waveguide using analytical field distributions basad on
power measurements for { >B00MHz. The same sefups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These parameters 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 ConwF is used in DASY version 4.4 and higher which
allows extending the vahidity from150MHz tos 100MHz.

«  Spherical isofrapy (3D deviation from isotropy): in @ field of low gradients realized using 3 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),

Cortificate No: Z17-97112 Page 2of 1)
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Al No 3T Neoyuss Road aidian Districs, Beffing, 100191, Cham
Fel: + 86 10.62304633-22 10 Fin: + 86| 0623044112204
Emsail: crdgchinan) com Utte wwwchisait e
Glossary:
TSL tissue simulating fiquid
NORMx.yz sansitivity in free space
ConviF 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
Potarization ® @ rotation around probe axis

Polarization 8 & rotation around an axis that is in the plane normal ta 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 62209-1, "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

¢) |EC 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 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; 1= 1B00MHz: waveguide)
NORMx,y.z are only intermediate values, i e . the uncenainties of NORMx.y.z does nat effect the
£’ fiedd 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

* DCPxyz: DCP are numetical linearization parameters assessed based on the data of power sweep
(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 numencal linearization parameters assassed 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 Paramefters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B00MHz) and Inside waveguide using analytical field distributions basad on
power measurements for { >B00MHz. The same sefups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These parameters 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 ConwF is used in DASY version 4.4 and higher which
allows extending the vahidity from150MHz tos 100MHz.

«  Spherical isofrapy (3D deviation from isotropy): in @ field of low gradients realized using 3 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),

Cortificate No: Z17-97112 Page 2of 1)
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Adi: No 51 Xuacyumn Road. Haidian Dairke Deijing, 100191, China
Fol A6 1002340332218 a4 46106230463 322110
Eemmil: entlchinml vom e www chinail an

DASY/EASY — Parameters of Probe: ES3DV3 -

Basic Calibration Parameters

SN: 3252

. Sensor X 7_3_00er Sensor Z | Une (k=2)

| Norm(uVi(Vim)')* 1.32 | 140 1.37 £10.0%

| DCP(mV)" | 1015 1018 101.6

Modulation Calibration Parameters

’ uiD Communication A & [c 0 VR |Unc®

- System Name dB dBv | dB8 mV (k=2)

0 cw x_ |00 |00 1.0 000 |2784 |:25%
Y |00 0.0 1.0 2874
2z 00 |00 1.0 284.8

The reported uncertainty of measurement is staled as the standard uncerainty of
Measurament multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%,

* The unceraintias of Narm X, ¥, Z do not affect the E*field uncerainty inside TSL {see Page 5 and Page 6)
* Numenca 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 1)
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CALIBRATION LABORATORY
Add: No 51 Xuayumo Road, Haidizs District, Beijing, 100191, Chinn
Foll 486 [B-62004033-2218 Fax +¥6-106230:4033-2209
Feotil. guddchinanl com e www chinglen

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

Calibration Parameter Determined in Head Tissue Simulating Media

¢ T G

f 1 MHz° P::my, W‘::m";"’ ConvF X | ConvF Y | ConvF Z | Alpha® m ::_"‘z"
750 41.9 0.89 825 | 625 | 625 | 050 | 125 | £12%
835 415 0.80 6.19 6.19 619 | 032 | 166 | +121%
900 415 0.87 6.18 6.16 616 | 036 | 162 | +121%
1750 40.1 1.37 530 530 530 | 042 | 162 | 2121%
1900 40.0 1.40 5.11 511 511 | 073 | 118 | +121%
2000 40.0 140 497 | 487 | 497 | 076 | 119 | 121%
2300 395 1.67 480 | 490 490 | 090 | 110 | £121%

2450 39.2 180 475 475 475 | 080 [ 110 [ +12.1%
2600 39.0 196 444 | 444 444 | 090 [ 115 [+121%

“ Frequency vebdgy above 300 MHz of £100MHz only apples for DASY v4 4 and highes (Page 2), olse & is restricted to
£50MHz. The uncertainty is the RSS of ConvF uncenainty at calibration frequency and the uncertainty for tha indcatad
froquency band. Fraquency valdity below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84 128,
150 and 220 MHz respectively, Above § GHz fraquency validity can be extended to + 110 MHz

* At troquancy below 3 GHz, the vadidity of tissue parametars (¢ and 0) can be relaxad to 210% If liquid compansation
formula is applied fo measured SAR values. At frequencies above 3 GHz, the validity of tssue paramaoters (eand o) s
restricted to £5% The uncertainty Is the RSS of the ConvF uncertasty for indicated tamet tissus parameters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining devistion dus to the boundary
effect after compensation is always 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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" in Collaboention with
CALBRATION LASORATORY
Add No 51 Xueywss Rond. Hasdiun Disenicr Bedjing 100191, Chinn
Tel: +BA-10-6230463%- 2218 P <Rb-1E204611-2 209

Ewmall; emtivchinumlcom o iwwwshingtd en
DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

a
1 f [MHz]° P.' m"""""" " °°"'::f:;’:" ConvF X | ConvF'Y | ConvF 2 Alpha® m ::;"
| 750 555 | 0% 8.34 6.34 634 | 080 | 120 | £121%
| 850 56.2 099 B.14 6.14 614 | 038 | 163 | £121%
800 55.0 1.0 608 | 608 806 | 046 | 149 | £121%
1750 534 1.49 405 | 495 | 495 | 049 | 152 | £121%
1900 533 152 | 469 | 460 460 | 067 | 133 |[+121%
2000 53.3 1.52 489 | 480 | 489 | 060 | 125 [+121%
2300 52.9 1.81 458 458 | 458 | 057 | 165 |+12.1% |
2450 527 1.85 442 442 442 | 068 | 142 | +12.1% |
2600 52.5 216 422 422 422 | 056 | 166 | +121%

9 Frequancy validity above 300 MHz of 2100MHz only appies for DASY vwi 4 and hgher (Page 2), el 1 i restricted to
+50MHz. The wncartainty is tha RSS of Com uncenamty at calibration frequency and this uncerainty for the Indicated
frequancy band Frequency validity below 300 MHz is ¢ 10, 25, 40, 50 and 70 MKz 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 bekyw 3 GHz. the vaiidity of tissus parameters (r and o) can he ralaxed lo 410% fliquid compansation
formuta s apphed to measured SAR values. At frequancies sbove 3 GHz the valdity of fissue parameten (¢t and o) Is
restricted to £5%. The uncertainty i the RSS of the ComvF uncerminty for indicated target tissue pararmeters

“ MphaiDepth are datenmined dunng calibration SPEAG warrants that the remaining deviation due 10 the boundacy
effect afler cocnpensation is atways less then + 1% for frequancias baiow 3 GHz and below + 2% for the frequencies
betweon 346 GHz at any distance larger than haff the probe fip diameter from the boundary.

Centificate No: 217-97112 Pagesal 1)
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CALIBRATION LABORATORY
Al No:ST Xecynmn Road. Huidlan Distriet, Daijing, 100191, Ching
el ~RO-10-623004635-22 1% Fac: + 86106230463 32200
Evmasl: inlwchinml gam Hitp e wshiesutt on
Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
1.5+
108 I N S OO0 OO O
? 134 :
X I W
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g N o oo e 2 B
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‘>’~ 0.8 +
c
S 07
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@
@ 0.64- -
0.8 T T T M T v T T
0 500 1000 1800 2000 2500 3000
~®—|
=l f [MHz] -
TEM R22
Uncertainty of Frequency Response of E-fleld: £7.4% (k=2)
Certificate No: Z17-97112 Page 7 of 11
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CALIBRATION LABORATORY
Add: NoS1 Xuzyuan Road, Hawdian District, Beijing, 100191, China
Tel: +86-10-62304632-2218 Fax: +86-10-62304633-2209
E-mail: cettgachinatl com Hitp:/wwwchi :
Receiving Pattern (®), 6=0°
f=600 MHz, TEM f=1800 MHz, R22
10 4
05 4
g Lo s i e S L i e T e
w
L5 4
10 T T T T T T T
% ~100 -0 o = 0o L
EEEN—— . S
[FeT100MHz —~ 600MMz -+ 1800MHz - 2500MiHz!
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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i SAR Test Report Reported No.: [18D00020-SARO01

N

ASL No ST Nueyuan Roml. Haidian District, Besiing, 100191, Chins
Tell VA6 10-62308035-221% Fax: = B0-10-62304633. 2209

Evrmmil: entbi@chinml com L sy chinasl.cy

Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

........

........................

Input Signal[uV]

. e ey — "
10° 10’ 10 10 10°

SAR[mWi/cm']

8- inot compenssted  ~@- componsated

-

|
|

L8
1
4

-

-

v ey —r—trrry
0’ e 10 : 10 1w
ey __SAR[mW/cm | }

|__~®-nolcompensated ® compensated

Uncertainty of Linearity Assessment: £0.9% (k=2)
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SAR Test Report Reported No.: 118D00020-SAR01

@ in Coaboravon with

Add: No 31 Xusyuun Rood, Haidian Districr, Beipmg. 100191, Chins
Tef “B6-10-62304613-2218 Fax: vB6-1062308033-2200

Lt v cinare] oo

Conversion Factor Assessment

Femal extfidshman | com

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

b )

[ | %
o f——t—— | aw |
\
i \
18 —~—

‘ -—.’1" a0 k. :
| & >"
g:mi A 3 p
g | ‘. 8 000 |— b
= | . Vg

guw‘» 3
| B
| ww |
=
! |
| |
1°9) 1o |
|
|
"o 2%
’
fw)
T ]

10
os
ce

Z N
o
o

10 O o™ S0 o o eN 0 o™ oW 10

Uncertainty of Spherical Isotropy Assessment: $3,2% (K=2)
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" i Collaboration wish

‘TTL s p e ag

Adit: No 51 Xuzyuun Rowd. Haidian Districs, Beifing, 100191, Ol

S cltimitonn . Dottt
DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252
Other Probe Parameters
1 Sensor Arrangement Triangular
Connector Angle (°) 7 N 130.2
PMochlnlcal Surface Detection Mode enabled
Optical Surface Detection Mode di;ablo
Probe Overall Length 337Tmm
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 | Zmr;—
Probe Tip to Sensor Z Calibration Point 2mm
j Recommended Measurement Distance from Surface 3mm

Certificate No: Z17:97112 Page 1 of 11
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SAR Test Report

Reported No.: 118D00020-SARO1

Calibration Laboratory of SN, aih
£ N Kalibe
Schmfd & Eanner N4 g Service suisse detalonnage
Engineering AG 2 Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzeriand ”,@ S swisa Cativeation Service

Accradited by the Sess Accreditalion Sevvice (SAS)
mmwmu«-umm-mnmn
Muttilatesal Agreemant for the recognition of calibrabion certificates

Accraditation No.: SCS 0108

client  Auden Gortificate No: EX3-7350_Dec17
CALIBRATION CERTIFICATE |
Object EX3DV4 - SN:7350
Catioration procedureis| QA CAL-01.v0, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes
Calbeation date December 21, 2017
This - L the y Lo rational . Which reakze the pivysical unts of massurenents (31
The varRs and the 1 with contcance probebiity are given on the folkmeng pavges and are pant of the cenfcale
Al calitrations hawe bean conducted in the cosed aboratory faciy: envifermeet temperature (22 = 3)°C and humidty < 70%
Caibration Equipment usea (MBTE ¢rvcal for cafitration)

Prinay Standards 5] Cail Dato (Certificate No ) Scheduded Calwation
Prwes meter NAF St 104773 O4-Apr-17 (No. 217-03521/02822) Ap-18
| Power sensar NRP-Z01 SN 105244 O4-Agr-17 (No. 217-02521) Age-18
Power senior NRP-261 SN 106245 O4-Age-17 (Nu. 217.02525) Agr-18
20 0B A 5N: 55277 (20x) | D7-Agr-17 (Na. 217-02528) Agr-18
Retarence Probe £SOV SN: 3013 | 31-Dec-16 {No. E53-3013 Dect6) | Dectf
DAE4 SN: 654 24Jul- 17 (No. DAE4-654_Iu17) Jub-18
8 v Standards &) Chack Da (in house) Scheduled Check
Power matur £44 156 SN: OB41203574 D6-Apr-16 in house check Jun-15] In hogse check Jun-18
Power sersor E4d12A SN MY4t1a06087 DE-Apr-16 (in houss chack Jun. 16) In house check Jun-18
Power sermor £4412A SN: 000150210 06-Apr-16 (in house check Jun-16) In house check: Jun-18
RF HF BB84BC SN: US3ba2ues7oe 04-Aug-29 (n house chock Jun-16) In house checc Jun-13
Network Anatyzer HP B753E | SN: LIS37390585 18-0ct-01 {in house check Oc-17} I howse checc Oct- 18
Name Fungson Sgnaturo
Catitealod by Saton Kastras Laboresary Techvicien 7
ﬂ( Ké-c_
Approwed by: Kata Pokavic

mewmmmlmumwm 0 hdl wittont writtan approva of the laboratory

Issuac Dacensbie 29, 2017
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ecIT SAR Test Report Reported No.: [18D00020-SARO01
Calibration Laboratory of g\:‘}m” S Schweiserischer Kalits
Schmid & Partner G Service suisse détalonnage
Engineering AG — Servizio svizzerc di tarstur

Zoughaussirasse 43, 8004 Zurich, Switzerland ,,,'/m}_»- S Swiss Calibration Service
Wl

Atcredted Dy the Swes Accrodimcn Servics (SAS) Accreditation No.: SCS 0108

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

Multilatera) Ag for the ition af calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP 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 to probe axis (al measurement center),

Le.. 5 =0is normal to probe axis
Connector Angle information used in DASY system 1o align probe sensar X to 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: Measurement
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 865664, "SAR Measurement Requirements for 100 MHz 10 6 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 vakies, i.e.. the uncertainties of NORMy,y.z does not affect the E°-fiaid
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 responss is included
in the stated uncertainty of ConvF,

* DCPx.y.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 to Average Ratio that i not calibrated but determined based on the signal
characternstics

o 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 P 5 A d in fiat phantom using E-field (or Temperature Transfes
Standard for f < 800 MHz} and inside waveguide using analytical field distrbutions based on power
measurements for f > 800 MHz, 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 frequency 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). i a field of low gradients realized using & flat phantom
exposad by a patch antenna,

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

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerainty required).

Cortificate No: EX3-7350_Dec17 Page 2 of 11
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EX3DV4 - 8N 7350

Probe EX3DV4

SN:7350

Manufactured: October 13, 2014
Repaired: December 14, 2017
Calibrated: December 21, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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SAR Test Report Reported No.: 118D00020-SAR01

EX3DV4- SN 7350 Deacember 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" 0,56 0.55 0.45 £101%
DCP (mV)" 96,5 98.6 99.5
Modulation Calibration Parameters
uio | Communication System Name A B c D VR Une"
a : a8 dBVWV | dg mv (k=2)
L) L x| 00 0.0 10 | 000 | 1338 | £35%
Y 0.0 0.0 1.0 130.0 =T
2 0.0 0.0 10 | 1385

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%.

» Tha uncenainies af Nom XY,Z do e #¥ect the E*fiekd urcartainty insida TSL {see Pages 5 anc #)
Numerical ineanzation parkmeter urcertainty not requind.

* Uncertanty is cotarmines using the max. de froen linear respo phyng guar dstabution and is d for the squars of the
teio value
Carlificate No: EX3.7350_Dect? Page 4 of 11
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i
4

EXADV4- SN.T7350 Lecember 21, 2017

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

Calibration Parameter Determined in Head Tissue Simulating Media

t 8 Fm‘:&‘ comy. ConvEX | ConvFY | ConvFZ | Alpha® D(‘.mu (lI::;)
750 419 0.89 1029 | 1020 | 1029 | 050 | 080 | 2120%
835 415 0.90 987 | 987 | o987 | 052 | 080 | s120%
900 415 0.97 970 | 970 | 970 | 053 | o080 | s120%
1450 405 120 B85 | 865 | 865 | 038 | 080 | 2120%
1750 401 137 852 | 852 | 852 | 038 | o080 | s120%
1900 400 140 812 | 812 | 812 | 042 | 080 | 2120%
2100 398 1.49 847 | 847 | 847 | 038 | o080 | s120%
2300 395 1.67 785 | 785 | 785 | 033 | 080 | 2+120%
2450 392 1.80 753 | 753 | 753 | 034 | 083 | s2120%
2600 39.0 1.96 739 | 739 | 739 | 04t | o085 | s120%
3500 379 201 706 | 706 | 708 | 032 | 120 | 2134%
5200 W0 466 53¢ | 534 | 534 | 040 | 180 | £131%
5300 359 4.76 515 | 515 | s15 | 040 | 180 | s131%
5500 356 496 are | 478 | a78 | oa0 | 180 | s131%
5600 355 5.07 488 | 468 | 488 | 040 | 180 | +131%
5800 353 527 480 | 480 | a0 | 040 | 180 | £131%

“tm:yvamynmmmmou!wummymmwvunmnwuulﬂmn mmrmuwmxsnum rr-
uncontanty 5 the RSS of the Cornf at and the y for e

below 300 MHz is 2 10, 25, 40, 50 and 70 MHz lor ComE assesaments a1 30, 84, 128, 150w220»ummw MSG&W
valdity can be extended (o = 110 MMz,

" At frocpmerrios baiow 3 Gz, the vasdity of lissce paramaters (¢ and o] can e (eaxed 10 + 10% if Squid compensalion fomda is aopked 1o
measured SAR values Al fequences sbove 3 Gz, the valdiry cf tissue paramatars [r and =) is FasEted 1o £ 5% The unceninty is the RSS of
the ComF uncertainty for indcated target issue paramanoers

© AphaDapth are detarmined during calititation. SPEAD waands that Ihe (emainng cevishon due to the boundary effect after compensation is
sways less than < 1% for frequancies balow 3 GH2 and telow £ 2% for hequancies betesen 3.6 Gz ot any dstance Sarger than haf the grobe 3p
dameter from the boundary.

Cantificate No: EX3-7350_Dect7 Page 5of 11
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EX30DVa- SN:7350 December 21, 2017

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

Calibration Parameter Determined in Body Tissue Simulating Media

| 1{MH2)® | ﬂ::m%_'_ cm‘smw ConvF X | ConvFY ' ConvF 2 ‘m:m; (uu:;l
750 55.5 0.86 1046 10.45 1046 | 058 | 083 | +120%
835 55.2 0.97 10.15 10.15 1015 | 048 | 088 | £120%
900 55.0 1.05 10.11 10.11 10.11 049 | 085 | 120%
1450 54.0 1.30 8.83 8.83 883 039 | 080 | £120%
1750 53.4 1.49 B45 | 845 B.45 038 088 | $120%
1900 533 1.52 8.06 806 8,06 040 | 080 | +120%
2100 | 532 1.62 840 8.40 B.40D 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 52.5 216 7.45 7.45 7.45 032 | 085 1‘ +120%
3500 51.3 331 6.87 687 | 687 0.30 125 | £131%
5200 49.0 5.30 4.98 498 | a98 0.40 190 | 2131%
5300 489 542 4.78 478 | 478 0.40 180 | 2131%
5500 48.6 5.65 4.32 4.32 432 045 180 | +131%
5600 485 5.77 | 4.13 4.13 413 045 190 | 2131%
5800 48.2 600 | 432 432 432 | 045 | 190 | 2131%

‘-anu.nqmmyaummmuzmMmmummmsthmbwwmz,euns-em:mna:aom The
mommisnﬂssduwwalmmmmwmmhmemmhwyumqumeynm
Dakyw 300 MHz 5 £ 10, 25, 40, 50 and 70 MHz lor Can® assessments # 30, 64, 128, 150 and 220 MHz respoctivesy. Above 5 GHZ Fequency
‘alidty can be exended D = 110 MMz,
‘Alhwmaabcma!GH:,mmdlqunmnlmunmnlo:1mwlaaowmr&-mramubaaoohdlu
mwwmm4thuonouzms‘om.tmwvdmmmmasnno)omwmg3% Tha uncertainty is the RSS of
e CoovF uncertainty 4o Indcaned 1agel liEsue parameters
* Alpha/Depth are & ined during cal \ SPEAG w3 NGt the ing deviation Gus to the boundary #T1ect Wer compensaton is

mnsmxmrahmmebawlcwmhdn-x&bhouenm'omnmumltuwd.lnnmlanevmmhmmw
chamater rom (he Soundary
Cenificate No. EX3-7350_Dec17 Page Bof 11
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SAR Test Report

Reported No.: 118D00020-SARO01

EX30V4- SN:7350

Frequency response (normakized)
P

Decembar 21, 2017

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

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cenfcate No: EX3-7350_Dec17?
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EX3DV4- SN:7350 December 21, 2017

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
" . - :..!. P
o x Y : Tt X v :

B e o e e i o

8
@ k
4
05+
ST - L L L L - - A - 4
- -",n - 100 & 0 9 M0 30
5 Rol [
'L-T.GL: tcf";—u 18 ':"—r}v- _“.F.'-'wic-_-
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cenificate No. EX3-7350_Dec1? Fage 8ot 11
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SAR Test Report Reported No.: 118D00020-SAR01

EX30V4- SN.73%0

December 21, 2017

Dynamic Range f(SAR}cad)

(TEM cell , fova= 1900 MHz)

Siiyanssy

L
10%+ "
g
— 10&_ i
-]
-
0
§ 10° a8
10.‘-
¥ 4" «
107 102 1! 10 10 \GF 10
- SAR [mWiem3]
. ]
not compensated compensated
- -
1-
B oMt e
5 .
M
2 T T T ¥
109 102 10t e 0t 02 10
SAR [mW!em32)
L3 .
not compansated compensated
Uncertainty of Linearity Assessment: * 0.6% (k=2)
Certificate No: EX3-7350_Decs7 Page 9of 11
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EX3DV4A- SN:7350

December 21, 2017
Conversion Factor Assessment

= 835 MH2, WGLS R2 (H_convF) f= 1500 MHZ.\WGLS R22 (H_conwF)

: . » .
rer
L3
Vo

......

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

=00
- o

Deviptan
. o009
20; poN

10 -08 06 04 02 00 D2 04 08 op 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:7350 Docambar 21, 2017

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

Other Probe Parameters

Sensor Arrangement Triangulss
Connector Angie (°) 1316 |
Mechanical Surface Deteclion Mode enabled
Optical Surface Deteclion Mode = “disabled

| Probe Overail Length E C 33T mm |

| Probe Body Diameter 10 mm
Tip Lengtn ‘ 8mm
Tip Diameter 25mm
Proba Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 14mm

Certificato No' EX3-7350_Dec1? Page 11 of 11
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Calibration Laboratory of L, - s
Schmid & Partner %’i ﬁ (s: :L'Z.........,....o..,.,.....
(| A -3 o Servizio svizzero di taratura
zfmga. fuw«:ﬁ. Switzeriana '»@\‘ e/ swluc:bvllond;uvh

Accradiied by the Swiss Accrediiation Sanvce (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Rultilatersl Agreement for the ecognition of calibration certificatas

cient  TMC-SH (Auden) Cartificatu No: D750V3-1144_Aug15

CALIBRATION CERTIFICATE
Object D750V3 - SN: 1144
CaAbenticn proceduenin) QA CAL-05.v8
Calibration procadure for dipole validation kits above 700 MHz
| Cattvation dabs! August 03, 2015

1 This calorason ceniticats cocuments Mo raceabdity 1o national standards, which maize the physical uniia of messuements (£1)
| The measuremonts and the uncerinlnties wah confdence probabifity nre given on the lollowing pages and & part of he cerslicate

All callbrations have been condutied 1 1he dosed laboeatory taciity. anveooment lemoerature (22 « 310 and humidty < 70%
Caltvabon Egupsment used (MATE cntical for calitmtion)
Primary Standards lips Cal Date (Centificate No.) Scheduled Calbyation
Powar mater EPM-42A | G5BI7AB07(M 07-Oct-14 (No. 297-02020) Oct-15
Powwr senaor HP B431A US37292783 07-0c1-14 {No, 217-02020) Oct-15
Powor sersoc MP B441A MY41082517 07-0ct-14 {No. 217-002021) Oct-15
Raferarce 20 d8 Attlenuasor : SN 5058 (20K} 01-Apr 15 (No. 217-02131) Mar16
Type-N mismutch combieiation | BN 50472 08327 01-Agr-15 (No. 217-02134) Mar-16
Rotersres Probe ES30VA 8N 3208 30:0sc-14 (No. ES33208_Dec14) Dac14
DAE4 SN 001 16-Aug-14 (No. DAES-E01_Awg14) Aug1s
5S¢ Standards 1Dy Check Date In house) Schweouled Oheck
AF genemtor RAS SMT-06 100005 04-Aug-20 (in howsa check Ocl-13) In housa ghack: Oct-16
Natwork Analyzor HP B753E USI72005085 84206 18-0ct-0 [in house check Oct-14) I house check: Oot 1%
Hama Funotion Signature
Calbrmied by Mictinel Waber Labontory Technlciun ”
.
» -

Approved by Katja Powsve Tecthinkeal Maragar e A

'_/6 ;{:,4—“

Issusd: Auguet 5, 2015

This calibration caniticate shak nof Do reproduced excapt in Al winout written spprovial of the Labortory

Cortificato No: D750V3-1144_Aug1s Pago 1048
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ecIT SAR Test Report Reported No.: [18D00020-SARO01
Calibration Laboratory of S, s ischer Kaiibrierd
Schmid & Partner S G Service auisse détaionnage
Engineering AG g Servizio svizzero di aratuem
Zeughnusstrnese 43, 8004 Zisich, Switieriand & 4,/,,{,_7,\\,.\«>? S Swiss Callbratian Service
Accraciied by the Swiss Acomdtation Serace (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of ihe signatories to the EA
Multflateral Agresment for the recognition of calibration certificales

Glossary:

TSL

ConvF

N/A

tissue simulating liquid
sensitivity in TSL / NORM x.y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

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 8 GHz)", March 2010

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 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
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 rasult.

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%.

Camficate No: D750V3-1144_Augis Page 2ol &
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Measurement Conditions

DASY system configurstion, &s 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 apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.82 mib'm
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 Wihkg
SAR lor nominat 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 tor nominal Head TSL parsmeters normalized 1o 1W 5.20 Wikg = 16.5 % (k=2)
Body TSL parameters
Tho tollowing parsmetars and calculations wera applied
Tomperature Permittivity Conductivity
Naminal Body TSL parameters 220°C 555 0.85 mha/m
Measured Body TSL parameters (220+02)"C 56.3+6% 1.00 mhovm 2 6 %
Body TSL temperature change during test <05°C e —_
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 nominad 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 measured 250 mW input power 1.46 Wikg
SAR for nominal Body TSL paramaters nommalized 10 1W 571 Wikg = 16.5 % (k=2)
Cerdicatn 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 5440151
Return Loss -270a8

Antenna Parameters with Body TSL

Impedance, transformed 10 faed point 4990-332
Retum Loss <205 d8

General Antenna Parameters and Design

I Electncal Detay (one direction) l 1032 ns

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

The dipole |5 made of standard sermingid coaxial cable. The center conductor of the feeding bne is directly connectad 1o the
second arm of the dipole. Tha antenna is therelore shoetcircuited lor DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded acconding 1o the postion as explained in the
"Measurement Conditions® parsgraph. The SAR data are not affected by this change, The averall dipole length is etill
acoording to the Standard.

No excessive force must be applied 10 the dipole arme. because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufacturad on January 28, 2015
Conficate Na: D750V3-1144_Augis Pago 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 03.08.2015
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; ¢, =42.1; p= 1000 kg/m'
Phamom section: Flut Section

Meéasurement Standard: DASYS (IEEE/AEC/ANSEC63.19-2011)

DASYS2 Configuration:
o  Probe: ESIDV3 - SN3205; ConvF(6,44, 6,44, 6.44); Calibrated: 30.12.2014;
o Sensor-Surface: Imm (Mechanical Surface Detection)
o Electronies: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.91; Type: QDODOP49AA; 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:
Measurement grid: ds=5mm, dy=5mm, dz2=Smm

Reference Value = 52.93 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.05 Wikg

SAR(] g) = .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
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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 Systen; UID 0 - CW; Frequency: 750 MHz

Medium parumeters used: f = 750 MHz: a = | §/fm; & = 56,3; p= 1000 kg/m’
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSICA3.19-201 1)

DASY32 Configuration
o Probe: ESADV3 - SN3205; ConvE(6.21, 6.21, 6,21); Calibrated: 30.12.2(14;
o Sensor-Surface: 3mm {Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18,08.2014
o Phantom: Flat Phantom 4,9L; Type: QDOXOPAYAA; 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=5mm

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

Peak SAR {extrupolated) = 3,22 W/kg

SAR(1 g) =221 W/kg; SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 2.57 W/kg

dB
0

-2.40
-4.80
-1.20
9.60

-12.00

0 dB =257 Wik =410 dBW/kg

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

31 Jul 233

03:46: 98

PHE,000 AN MHx

7SR OD BDES MMz

3T0° S50.0E0 008 Miz

e I N ™y
.
Ol
$ 77N \
7 A o
{
'
Mla
CHZ §1a_ LOO S gB/REF -29 B . o352 a8
bel —— | -
. WS +
Lo
* -
A
- v/
16 ¥
B4
U
v
Hid
ETART S50.880 000 MMz
Canificate No: DTE0VI-1144_Augls e b

East China Institute of Telecommunications

TEL: +86 21 63843300FAX:+86 21 63843301

Page Number 1188 of 271
Report Issued Date : Mar. 22, 2018



G

ecIT SAR Test Report Reported No.: 118D00020-SARO1

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 DO01,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 I i
Date of Return-Loss Delta Impedance Delta I:paegcJZiLL Delta
Measurement dB % ohm ohm
(dB) )| opmy | O™ fohm) (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 | i
Date of Return-Loss Delta Im e:che Delta InTaegc:IZ?\:;ye Delta
Measurement (dB) (%) P (ohm) P (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.

East China Institute of Telecommunications Page Number : 189 of 271
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

Trl 511 Log Mag 10.00dB/ rRef 0.000de [F1 Del]
3090 =753, G0000 MRz J25.003 OB

)
-10.00
-20.00 w//

-50.00 >
P s11 smith (R+jx) sScale 1.000u [F1 pel]

>1  730.00000 MHZ 55.936 @ 385.97 mn 31.%3"_“\\
// \

7 N,

7
/

/ 3\

750MHz — Body

Tri 511 Log Mag 10.00d8/ ref 0.000ds [F1]
580.¢
50-90 57735, 00000 MAZ —29.166 d6

40.00
20.00
20,00
10. 00
0. 000 &

-10. 00

-20.00 ! 1

-30.00

-40.,900

-50.00 %+
Pl il smith (R+jx) Scale 1.000u [F1 Del]

»1  750.00000 MHz 49.671 0 -3.4562 0 61.399 pF~ | T~
sl Neg.
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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 DO01,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 | i
Date of Return-Loss Delta Impedance Delta Ir;npaegc;r;rci Delta
Measurement dB % ohm ohm
(dB) @) | ohm | M fohm) (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 Imaginar
Date of Return-Loss Delta Impedance Delta m egc;ancye Delta
Measurement (dB) (%) P (ohm) P (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.
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

P 11 smith (R+jx) Scale 1.000u [F1 pel]
1 750.00000 MHz 55.125 @ -1.9360 @ 109.6L.pF |
A T

/ &

/- X

’/,//‘F_—_\R\\
S |

\ ’/
\ /
//
\\ ’//
\\ T—//,
Tr2 si11 Log Mag 10.00dB/ rRef 0.000ds [F1]

[

f0.00 >1  750.00000 MHz -25.662 dB

40.00

20.00

20.00

750MHz — Body

l) 11 smith (R+jx) Scale 1,000u0 [F1 Del]
»1  750.00000 MHz 49.18%9 0 -2.8586 Q 74.22}5/51-"‘ e S

\

N

/ \

/

\\_____,__/

Tr2 si1 Log Mag 10.00d8/ Ref 0.000ds [F1]
50.00

>1  750.00000 MHZ -30.474 ds

40,00
30.90
20,00
10.00
€. 000

-10.00

~20,00
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CALIBRATION LARORATORY -
Add: No.31 Xueyuan Rond, Haldian Districs. Betjing, 100191, ¢hing 7, f\ “\“ CALIBRATION
i nln\' No. LOSTO

Teb: +K6-10.62304633-2079 Fac 4 K61 0-62304633-2504
il otlutehinattl vom Hupvww chinant on

Client ECIT Certificate No:  215-97165

Object ‘DBISV2 - BN. 4d112
Calibration Procedure(s) mﬂ.aw .01
Calibration Procedures for dipote validation kits
Calibration date: October 22. 2015

This calibration Certificate documents the traceabiiity to national standards, which realize the physical units of
meuuremmb(sn.Thamoaunmnmdhunmmhwmmm”wmmummg
pages and are part of the certificate.

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{Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No J15X04256) Jun-18
Power sensor NRP-281 | 101547 01-Jul-15 (CTTL. No J15X04255) Jun-16
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug -16
DAEA SN 777 26-Aug-15(SPEAG No. DAE4-777_Aug15) Aug -16

Secondary Standards 1D # Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Signal Generator E4438C | MY49071430  D2-Feb-15 (CTTL, No.J15X00729) Feb-16
Netwark Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb16

Name Funcbon Signature
Calibeated by Znao Jing 'SAR Test Engineer 4{1
Reviewed by, Qi Disnyusn SAR Project Leader LN
Approved by, Lu Bingsong Deputy Director of the laboratory A

Issued: October 26, 2015
m&wmmmumuwmmmmwwuanwdmmm

Certificate No: Z13-97165 Page1ofs
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C. i Callaboration with
Tn CALIBRATION LABORATORY
Adi: No.S1 Xueyusn Road, Haidien Dwansey, Besfing, 100191, China

Tek *B610-623N033-2079 Fioc +86-10-6230M633-2504
Esnuail cot@chivand.com Hitpe/Awwwe chinanl 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Datermining 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 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 paosition 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 measurad: SAR measured at the stated antenna input power,

o 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 2o %
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In Caliastsorstion with

iLAa.0 0 8
CALIBRATION LARORATORY

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

Fel; « 86106230463 3- 2079
-l exthg@chinanl. com

Fax

Measurement Conditions
DASY s

HR6-10-62104633-2504
Hitp: Swwwechinanlen

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 = 5 mm

Frequency

B35 Mz £ 1 MHz

Head TSL parameters

The following parameters and calculations were spplled

Temparature

Conductivity

Nominal Head TSL parameters

20°C 415

0.80 mhaim

Measured Head TSL parametors

(220102 °C

A2216%

0.91 mho/m £ 8 %

Head TSL temperature change during test

<1.0"C

SAR result with Head TSL

SAR aversped over 1 o' (1.g) of Hoead TSL

Condition

SAR measured

250 mW input power

231 mWig

SAR for nominal Head TSL parameters

normalkzed to 1W

922 mW /g £ 20.8 % (k»2)

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

SAR measured

250 mW input power

15TmW/g

SAR for nominal Head TSL parameters

normalized to W

6.03 mWig 2204 % (k=2)

Body TSL parameters

The following parameters and calculations were apolled.

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

220°'C 552

0.97 mbadm

Measured Body TSL parameters

{220:02)"C

551:6%

058 mho/m £ 6 %

Body TSL temperature change during test

<10'C e

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

narmalized to 1W

9.57 MW Ig £ 208 % (ke2)

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

Condition

SAR measured

250 mV input powes

156 mW /g

SAR for nominal Body TSL paramatars

nomalized 1o 1W

B.29mW /g £ 204 % (x=2)

Certificate No: 21597165
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Appendix
Antenna Parameters with Head TSL
Impedance. transformed to feed point 4910 4 20i0
Return Loss -27.348
Antenna Parameters with Body TSL
Impedance, transformed to feed poaint 45.20- 4780
Rotum Loss -239d8
General Antenna Parameters and Design
[Eecmw Delay (one direction) 1.502 s ;
After long tarm 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 line is directly
connected to the second arm of the dipole. The antenna i 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 length Is still according to the Standard
No excessive force must be applied to the dipole amms, because they might bend or the soidered
connections near the feedpoint may be damaged
Additional EUT Data
Manufsctured by SPEAG
Certificate No: Z15-97168 Page 4 of &
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E-amil: ettdichinastt oom Histp www. chinan) o
DASYS Validation Report for Head TSL Date: 10222015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d112
Communication System; UID 0, CW; Freguency: 835 MHz;Duty Cyele: 1:1
Medium parameters used: {= 835 MHz; o = 0.907 S/m; 5, = 42.15; p = 1000 kg/m’
Phantom section; Center Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63,19-2007)

DASYS Configuration:

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

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

o Electronics: DAE4 Sn777; Calibrated: 82672015

» 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)

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

Reference Value = 38.15 V/im; Power Drift = -0.02 dR

Peak SAR (extrapolsted) = 3.46 Wikg

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

Maximum value of SAR (measured) = 2.93 Wikg

L)
0

212 |
-4.23

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

Trl 511 L meg 10.00en/ naf C.00CaR [F1)
W RS e <Y T

0008 |

e —
PEIN <1t sith (040 scale 1. 0000 [F1 DaY)

L BI.00000 M 49.I05 O S.0IN G 45 3Gpr
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DASYS Validation Report for Body TSL Dute: 10,.22.2015

Test Labomstory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DE35V2; Serial: D835V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 833 MHz;Duty Cycle; 1:1
Medium parameters used: £= 835 MHz: o= 0958 Sim; &, = 35:11; p= 1000 ke/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/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)

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

» Phantom: Triple Flat Phantom 3.1C; Type: QD 000 P51 CA; Seral: 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

2.07
-4.14
-6.22

4.29

-10.36 —— i

0 dB = 2.99 W/kg = 4,76 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri SI1 Log ™ag 10,5000/ Wa? 0. O0UGR TF11
B S PN T ==

40,00
o

10.0¢

sk \
22,00 . a=F
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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 DO01,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 Imaginar
Date of Return-Loss Delta Impedance Delta Impeg dancye Delta
Measurement dB % ohm ohm
(dB) )| opmy | O™ fohm) (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 Imaginar
Date of Return-Loss Delta Impedance Delta m egollancye Delta
Measurement (dB) (%) P (ohm) P (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 Page Number : 201 of 271
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Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head

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

S0 00
A >1  835.00000 MHz -2G.01% d&

40.0

30.00

20,

10.00

0.000p

-10.00

20,00 1

1 Start 635 MHz
Dl 51l smith (R+jx) Scale 1.000U0 [FL Del]
»>1 835.00000 MHz 50.108 @ -2.1757 Q 87.606_pF

IFaW 100 kHz

2 satemm BN 100

Stop LO35 GHz Cor

835MHz - Body

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

50.00
Y-%¢ 51 835.00000 MHz —29.015 d&

1 Start 635 MHz IFswW 100 kHz
Dl 51l smith (R+jx) Scale 1.000U0 [F1 Del]
»>1 835.00000 MHz 50.108 Q -2.1757 Q 87.606 pF

Stop LO35 GHz Cor
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Justification of the extended calibration

D835V2 Serial No.4d112
835 Head
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impegc;anc); Delta
Measurement dB % ohm ohm
(dB) @) | ohm | M fohm) (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 Imaginar
Date of Return-Loss | Delta Impedance Delta Impeg danc{a Delta
Measurement dB % ohm ohm
(dB) @) | ohm | M fohm) (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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Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head

Trl s11 Log Mag 10.00d8/ Ref 0.000d8 [F1]
4 >L  835.00000 MHz -28.040 dB

50.00

-50.00 <
P 11 smith (R+jx) sScale 1.000u0 [F1 pel]

>1  835.00000 MHz 49.980 Q -3.2649 Q 48.0/7/347:""—‘\

.

835MHz - Body

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

>1  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 A
P s1i smith (R+jx) Scale 1.000u [F1 pel]

»1 835.00000 MHz 47.613 Q -£.9774 Q 38.294 pF |
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CALIBRATION LABORATORY
Adik: No.S1 Xocyuan IRosd, Haldinn Destrice. Begjing, 100191, Ching ot f\\ \
Tek +H6-10-62304633-2070  Fan 486106230467 1-2504 Yol |l
E-muil: ctliichinaticom Hue Uwwseshinutid cn ) .
Client ECIT Certificate No:  215-97167
Object D1780V2 - SN; 1044
Calibration Procadure(s) FD-211:2- mm
Calibration Procedures for dipole vasdation kits
Calibration date November 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,
Al calibrations have besn conducted in the closed laboratory facility. envircoment temperature22:3)C and
humidity<70%.
Calibration Equipment used {(M&TE critical for calibration)
Primary Standards 0# Cal Date{Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 101910 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{Calibrated by, Cartificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 02-Feb-15 (CTTL, No J15X00729) Feb-18
Network Analyzer ES071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-18
Name Function Signatyre
Callbemied by. 2Zhao Jing SAR Test Engineer :
Reviawed by: Qi Dianyuan SAR Project Leader
Approved by; Lu Bingsong mmam‘cm
Issued November' 8, 2015
This cafibration certificate shall not be reproduced except in full without written approval of the laboratory,
Certificate No: 215-97167 Page 1ol y
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CALIBRATION LABORATORY
Add: No 31 Nucyums Rosd, Haldian Digtrict, Beiging, 100191, Ciina
Tel: + 861 062 304633- 2079 Fau +B-10-62304033-2504
Eamail: ettdydchinanl.com Vistp:eww.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 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 Absarption 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
refiected power. No uncertainty required.

« Electncal 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 paramelers 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; 21597167 Page 2ol
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Add: No 31 Xvevesn Road, Haidian District, Beijing, 100191, Chiss
Tl +806-10-62208603.2079 Fax: +55-10-62304633-2504
E-mail: ctthimchinan).com Hug'www.chinattlon
Measurement Conditions
DASY system configuration. 8s far as nat given an page 1
DASY Varsion DASYS2 52881222
Extrapolation Advanced Extrapalation
Phantom Triple Flst Phantom 5.1C
Distance Dipole Center - TSL 10 mm with épm
Zoom Scan Resolution dx, dy. dz = 6 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parametors 20°C 40.1 1.37 mholm
Measured Head TSL parameters (220402)°C 8716% 1.40 mhafm + 6 %
Hoad TSL temperature change during test <1.0°C -
SAR result with Head TSL )
SAR averaged over 1 cni’ (1 g of Head TSL Condition
SAR measuted 250 m'W mput power B48mW /g
SAR for nominal Head TSL parameters normakzed to 1W 37.3 mW ig £ 20.8 % (k=2)
.mlwﬂo'dmio em’ (10 g) of Hesd TSL Condaion
SAR measured 250 mW Input power 500mw /g
SAR for nominal Hesd TSL parameters norralizod to 1W 204 mW /g £ 20.4 % (k=2)
Body TSL parameters
VNMEIMNWIZWMPﬂa
Temperatura Permittivity Conductivity
Nominal Body TSL parameters 220'C 534 1.45 mho/m
Measurod Body TSL parameters (220£02)°C S54446% 1.47 mho/m = 6 %
Body TSL temperature change during test <1o°C — ek
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition |
SAR measurad 250 miw input power 830mW/g
SAR for nominal Body TSL paramaters normalized o 1W 37.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 <1’ (10 g) of Body TSL Condition
SAR measured 250 mW Input power S502mWig
SAR for nominal Body TSL parameters normakzed to 1W 20.2 mW /g £ 20.4 % (k=2)
Certificate No: Z15-97167 Page 3 of s
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48,90+ 11710
Raturmn 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 Delay (ane diraction) | 131908

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 line 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 4ofs
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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; er = 39.72; p = 1000 kg/m3
Phantom seetion: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI 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: 826/2015

» 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 (7x7x7) (7Tx7x7VCube 0: Measurement grid:
dx=Smm, dy=Smm, dz=5mm

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

Peak SAR (extrapolated) = 17.0Wrky

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

Maximum value of SAR (measured) = 13.3 W/kg

48
0
-3.37
6.74
0.1
-13.48
-16.85 : g

0 dB =133 W/kg = 11.24 dBW/kg
Certificate No: ZI5-97167 Page sof s
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Impedance Measurement Plot for Head TSL

Tri T3 L8g Meg 30,0000/ Ref C.000am [F1]
n

AR 0 S PR 111 T

PN =11 3eTth (ReS00 Scale 1,000 (71 pel)

31 1,7300000 @0 4R, WL LIAEA G 134 30-pof
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DASYS Validation Report for Body TSL Date: 11.03.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipote 1750 MHz; Type: DI750V2; Serial: D1750V2 - SN: 1044
Commumication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium pammeters used: = 1750 MHz: 0 = 1 474 S/m; g, = 54.38; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

*  Probe: EX3IDV4 - SN3617; ConvF(7.96, 7.96, 7.96); Calibrated: 8/26/2015:

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

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

« Phantom: Triple Flat Phantom S.1C: Type: QD 000 PST CA; Serial: 1161/1

o 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=53mm, dy=3mm, dz~5mm

Reference Vilue = 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

d8 !
0

-3.20

5.41

9.6

-12.82

-16.02

0dB=13.1 Wikg = 11.17 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl RAL Log Mag 10. 000K/ Naf O, Oooaw [P1)
Rl £ e 99 45T T L b 3

PEE 2t seteh (810 mcele 10000 [F1 ba1)
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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 DO01,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 No.1044

1750 Head
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impegc;ancye Delta
Measurement dB % ohm ohm
u (dB) )| opmy | O™ fohm) (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 Imaginar
Date of Return-Loss Delta Impedance Delta m egollancye Delta
Measurement (dB) (%) P (ohm) P (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

Tri S11 Log Mag 10.00dB/ ref 0.000de [F1 Del]
Y9 511, 7500000 GHZ —36.675 d8

DA 511 smith (R+jX) Scale 1.0000 [F1 pel)

>1 1.7500000 GHz 49.732 @ 728.03 m 66.2}].—';311‘ | B i
~ ~

2 Stat 155Gt n_t_uggm Stop 195 He N
1750MHz - Body

Trl S11 Log Mag 10.00d8/ ref 0.000d8 [F1 pel]
U-%0 ST 1.7500000 GAz 25.005 dB

1 Start 1.55 GHz
Dl 51l smith (R+jX) Scale 1.000U [F1 pel]
»>1 1.7500000 GHz 47.294 @ 219.54 mo 19.966-pH |
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Justification of the extended calibration

D1750V2 Serial No.1044
1750 Head
Date of Return-Loss | Delta Real Delta Imaginary 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
Date of Return-Loss | Delta Real Delta Imaginary 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.
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Dipole Verification Data D1750V2 Serial No.1044
1750MHz-Head

Trl S11 Log Mag 10.00dB/ Ref 0.000d8 [F1 pel]
50,00

1 1.7500000 GHz —34.452 d8
40.00
30,00
20.00
10.00
0. 000 <

-10.00 o

-20.00

~30.00

-40.00

-50.00 A
Pl 511 smith (R+jx) sScale 1.000U [F1 pel]
>1 1.7500000 GHz 48.865 @ 1.4897 @ 135.48.pH |
Va b
/ \

1750MHz - Body

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

>1  1.7500000 GHz -26.065 dg
40.00

30.00
20,900
10.00
0.000 ) <
-10. 00 1
-20.00 \L///'

-30.00

-40.00

-50.00 'S
Pl s11 smith (R+jx) sScale 1.0000 [F1 pel]

»>1 1.7500000 GHz 45.263 Q -136.41 mn 66§;§9/p¢'__—___“‘a\\
”~ \\
iy <

of R

(/
/

\'\ -
W 7
R SN z=
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CALBRATION LABORATORY z S
ABE No ST Xueywan Road, Haidian Districy, Beijing, 100191, Ch “4,’/\‘,33 CALIBRA
Tel -a:-m-om»znn ;..."a"ﬂubw;.m " (KR No. anm
E-muil: ctibifchbmit] com Unpelivews chinait] cn
Client ECIT Certificate No:  215-97168
Object D1900V2 - SN 54134
Calibraton Procedure(s) mﬂm
Calibration date November 4, 2018
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)C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards 1D # Cal Date{Calibrated by, Carificate No,) Scheduled Calibration
Power Meter NRP2 101818 01-Jul-15 (CTTL, No.J15X042568) Jun-18
Power sensor  NRP-Z81 | 101547 01-Jul-15 {CTTL., No.J156X042586) Jun-18
Reference Probe EX3DV4 | SN 3817 26-Aug-15(SPEAG No EX3-3617_Aug16) Aug 16
DAE4 SN 77 26-Aug-15(SPEAG No.DAE4-7T7_Aug15) Aug -168
Seconcary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 02-Feb-15 (CTTL, No J15X00728) Feb-16
Network Analyzer ES071C | MY46110873  D3-Fab-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by: 2ha Jing ‘SAR Test Engineer 44
Reviewed by: Qi Dianyuan SAR Projact Leader I S
AP TF- Lu Bingsong Deputy Director of the isborasory F ,M’z?’l
Issued: B, 2015
'I’m‘sudibraﬁmcemﬁmshﬂnotbereproducedexcep(mmnmﬂmmmmennppmuluf!he%cnwy
Certificate No: 21597168 Page 1 ol
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CALIBRATION LABORATORY
Addi No. 81 Xyeyuss Road, Hadian District, Beijing, 100691, Chama
Fol: +86-10-62304633-2079 Fax: «80-10-62304033- 290
E~mail: ctth@chinatt).cam Hizpu/ s chineetl en
Glossary:
TSL tissue simuiating 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 Technigues®, 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 Requirements for 100 MHz to 8 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,

s 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 2ol s
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Tn CAURRATION LABORATORY
Add No.3 1 Xueyuan Rosdd, Flaidian District, Beiging, 100191, China
Tek *Be10-62104633-2079 Fax: +86-10-62304633-2504
Eemadl; ontfaehinatt com Hinp: Ywwwe chinmticn
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolaton
Phantom Tripis 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 2o0c 400 1.40 mha/m
Measured Head TSL parameters (220202)'C 4A0628% 1289 mho/m 26 %
Head TSL temperature change during tost «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 W01mW/ig
SAR for nominal Head TS|, parsmeters normaized to 1W 408 mW /g £ 208 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition
SAR measured 250 mW input powar 522mWig
SAR for nominal Head TSL parameters normalized to 1W 21.0mW /g £ 204 % (k=2)
Body TSL parameters
The gters and calculstions ware applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 20C 533 1.52 mho/m
Measured Body TSL parameters {220£02)°C 54126% 1.54 mho'/m 26 %
Body TSL temporature change during test <10'C — -
SAR result with Body TSL
SAR averaged over 1 i’ (1 @) of Body TSL Conagtion
SAR measured 250 mW input power 103mW/a
SAR for nominal Body TSL parameders normalized to 1W 411 mW g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 533mW/g
SAR for nominal Body TSL paramaters normalized to TW 2.3 mW ig £ 204 % (k=2)

Certificate No: Z15-97168 Page 3 of &
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Add: No.51 Xueyuan Rosd, Haidian Districe, Beljing, 100191, China
Tek «B6-10-6204631-2079 Fak: +56-10-6210463 32504
Eemuid cntlutehinant com Hitp:/wwve chinmt on
Appendix
Antenna Parameters with Head TSL
Impedance, transformead o feed paint 5180+ 6010
Return Loss - 24.208
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4710+ 5410
Retum Loss - 24 4B
General Antenna Parameters and Design
[ Electrical Dotay (one direction) I 1.305ns —l
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 am of the dipole. The antenna is therefore short-circuited 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 "Measuremant 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 band or the soldered
connections near the feedpoint may be damaged
Additional EUT Data
| Manutactured by [ SPEAG N
Certificate No: Zi5-97168 Page 4 of §
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Add: No.3§ Neeyuue Road, Huodian District, Beijing, 100191, Chlna
ol +86-10-62204033.207% Fax: «Bh-10-0230863 2504
F-emil: enf@ohinas] com Himp s charutt | cn

DASYS Validation Report for Head TSL Dote: 11.04.2015
T'est Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54134
Commumication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 111
Medium parameters used: = 1900 MHz: o = 1.385 S/m; er = 40.56; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration:

« 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

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

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=5mm, dz=5mm

Reference Value = 100.8 Vim; Power Drift =-0.,03 dB

Peak SAR (cxtrapolated) = 18.7W/kg

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

Maximum value of SAR (measured) = 14.5 Wikg

dB ' - h
0

-3.59
-Fa7
1076
-14.34

A17.93

0 dB = 14.5 W/kg = 11.61 dBW/kg

Cemificate No: Z15-97168 Page 5of §
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Impedance Measurement Plot for Head TSL

Trl sii Log Meg 10,0000/ Aef O, 0000w [ri)
oI LUOBI000 g 4. 308 ab

PED i settn (2+)) Bcale 2.000u [*1 Dal]
LOLP00000 Mz W.MID 641 0 V6L TRON

T
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DASYS Validation Report for Body TSL Date; 11.042015

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1960 MHz:; Type: D1900V2; Serial: D1900V2 - SN: 84134
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o = 1.536 S/m; z, = 34.05; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/IEC/ANST €63.19-2007)

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

s 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=3Smm, dz=3mm

Reference Value = 96,40 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 10.3W/kg; SAR(10 g) = 533 Wikg

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

48
0

-3.56

713

sl

14.26

=5 R
-17.82 *

0dB =148 Wkg = 11.70 dBW/kg
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Impedance Measurement Plot for Body TSL

i E15 L0g WAy 30, 0036, heP 0, RSN 1Y
©PETLRRR oo 4T @
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o '5\\\ -.—————r’_‘.:
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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 DO01,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

D1900V2 Serial No.5d134

1900 Head
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impeg dancye Delta
Measurement dB % ohm ohm
(dB) )| opmy | O™ fohm) (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 Imaginar
Date of Return-Loss Delta Impedance Delta m egollancye Delta
Measurement (dB) (%) P (ohm) P (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 €11 Log Mag 10.00d08/ Ref (0.000ds [F1 Del]

50,90

>1  1.9000000 GHz -23.684 dB

1 Start 1.7 GHz
Pid 5il smith (R+jx) Scale 1.000U [F1 De
»>1 1.9000000 GHz 52.246 Q 6.4699 Q S41.9JS.+3H"‘ T <

{ 1 A
J
Il i/
\ ‘/
/
“”.‘7 a -
IFEW 100 kit Stop 2.1 GHe IR
1900MHz - Body
P s1l Log Mag 10.00dB/ rRef 0.000ds [F1 Del]
0-%% =7 500, 00000 WAz —22.546 dB
40
30.00
20,
10. 00
0.000 )
-10.00
. 1
-30.
40
-50.00 a
/1 Start 700 MHz 3
Tri S11 smit R+]X) Scale 1.000u [F1 pe
»>1 900.00000 MHz 47.836 Q@ -7.3359 Q 24.10§ R e e
\\
f |
II !
\ /
\ /

East China Institute of Telecommunications Page Number 1226 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



>
ecIT SAR Test Report Reported No.: 118D00020-SARO1

Justification of the extended calibration

D1900V2 Serial No.5d134
1900 Head
Date of Return-Loss | Delta Real Delta Imaginary 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
Date of Return-Loss | Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.04.2015 -24.028 -- 47147 -- 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.
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Dipole Verification Data D1900V2 Serial No.5d134
1900MHz-Head

Trl S11 Log Mag 10.00dB/ ReT 0.000d8 [F1 Del]
3090 =T 7.5060000 Ghz —24.270 &

40,00
30.00
20.90
10.00
0.000 4
-10. 00
-20.90
-30.00

-40.00

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

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

£ N
/ X
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1900MHz - Body
Trl S11 Log Mag 10.00d8/ ref 0.000ds [F1 pel]
50.00

>1  1.9000000 GHz -25.512 dB
40.00

30.00
20.00
10.00

0. 000 4

-10. 00 o
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Add: No $1 Xoeyuan Road, Huidian Iierice, Reijing, 100191, Ching Ay Y
Tel ou»llﬂuﬁo:;mmwn Fax: +B6-10:623M833-2504 AN No. L0570
E-maik: el @chinunt com i g
Client ECIT Certificate No:  Z15-97171
Object D2450V2 - SN. 858
Calibration Procedure(s) FD21-2:003:01
afort Procedares for dipoie ViiGton ks
Calibration date October 30, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremants(S|). mmbwdvumﬁmasmmcmmwnyngmmmmmg
pages and are part of the certificate.

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Power sensor NRP-291 | 101547 01-Jul-16 (CTTL, No.J15X04256) Jun-16
Reference Probe EX30V4 | SN 3617 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 10 # Cal Date(Calibrated by, Certficate No.) Scheduled Calibration
Signal Generator E4438C | MY40071430 02-Feb-15 (CTTL. No.J16X00726) Feb-18
Network Analyzer ESO71C | MY48110673  03-Feb-15 (CTTL. No.J15X00728) Feb-16
Name Function Sanature
Catlbrated by. Zhag Jing SAR Test Engineer ! ét/
Reviewed by: Qi Dianyuan SAR Project Leader c;:ﬁcr{/
Approved by: Lu Bingsong Deputy Dicector of the laboratory 1 m%

Issued November 8, 2015
Thswtbrwonmﬁcstelnunotborepmduoeducepcnmnmhouv«mappmalofulabomm
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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) [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 62209-1, “Procedure to measure the Specific Absarption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) 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 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 Elactrical 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 1o 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 normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z15-97171 Page 2 of 4
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Measurement Conditions
OASY system configuration. as far 3s not given on pape 1

DASY Version DASYS2
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5 1C

S2881222

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz = 5 mm

Froquency

2450 MHz £ 1 MHz

Head TSL parameters
The following paramatars and calculations

" ey

Permittivity

Conductivity

Nominal Head TSL parameters

20°C 39.2

1.80 mhovm

Measured Head TSL parameters

(220:02)°C

40148 %

1.82 mhaim+8 %

Head TSL temperature change during test

<10'C

SAR result with Head TSL

SAR averagod over 1 ' (1g) of Head TSL

Candition

SAR measured

280 mW input power

32mwig

SAR far noeinal Head TSL parameters

normalized to 1W

529 mW ig £ 20.8 % (k=2)

SAR averaged over 10 <’ (10 g) of Head TSL

SAR measured

250 mW Input power

808 mW /g

SAR for nominal Head TSL parameters

normakzed 1o W

243 mW ig £ 204 % (k»2)

Body TSL parameters

The following parametors and calculations were applied.

Temperature

Conductivity

Nominal Body TSL parameters

20°C 527

1.95 mho'm

Measured Body TSL parameters

(220:02)°C

S3126%

1.84 mho/m £ 6 %

Body TSL temperature change during test

<1.0C

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body T5L

SAR measured

Z50 mW input power

1B2mWig

SAR for nominad Bady TSL parameters

normakzad to W

53.1 mW ig £ 20.8 % (k=2)

SAR averaged ovor 10 o’ (10 g) of Body TSL

SAR measured

250 mW Input powes

a16mwWig

SAR for nominal Body TSL parameters

notrmalized 1o 1W

24.7 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5320+ 6.03Q {
Retm Loss -23 648 l

Antenna Parameters with Body TSL

Impedance, transformed 1o foed paint 4980+ 7.3510
Retum Loss - 22.6¢8

General Antenna Parameters and Design

Electrical Delay (one diraction) 1.261 ns
|

After long term use with 100W radiated power, onfy a slight warming of the dipcle near the feedpoint can
be measured

The dipole 1s made of standard semingid coaxial cable. The canter 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 arms in crder to improve malching when loaded
mrdimbmmnmasexphimdinmeﬂeesummemCmdM"paagmph The SAR data are not
affectad by this change. The overall dipole length is sti¥l according to the Standard

No excessive force must be applied 1o the dipole arms, bacause they might bend or the soldered
connections near the feedpont may be damaged

Additional EUT Data
Manufactured by SPEAG
Certificate No: 21597171 Page s 0f 8
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2430V2 - 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: e = 40.14; p = 1000 kg/m3

Phantom section; Left Section
Measurement Standard: DASY S {IEEE/IEC/ANST C63,19-2007)
DASYS Configuration:

* Probe: EX3IDV4 - SN3617; ConvF(7.24, 7.24, 7.24); 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/

o Measurement SW: DASY32, 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 V/im; Power Dyift = -0.04 dB
Peak SAR (extrapolated) = 27,5 Wikg

SAR(I g) = 13.2 Wikg; SAR(10 g) = 6,06 W/kg
Maximum value of SAR (measured) = 20.3 W/ky

48

0
-4.52
-9.03
13.55

-18.06

-22.508

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

Trl i1 Log Mag 10.Caan” sef C.000EW [F1) o
TR A HEREA6D e
YT EAT0000 S SN .

0.0 —_—

PN 12 setth (3e 00 Scale L0000 (M1 Del)

M1 T A30000 e SRINL D A00M 0 INLTL-aW

y: == ) m
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DASYS Validation Report for Body TSL Date: 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= 1936 S/m; £, =53.11; 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

o  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

48
0

a4
8.02 ‘

-13.22

-17.63 ’

-22.04

0dB =198 Wikg = 12.97 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl %4l Lo Weg 10.00de; naf o,000dm [F1]
4% ST 5000 e <31 WY @

w.o0 A e ————————————————————— &
PEE i sedtn (Refa0 scale 3.0000 [F1 pal)

[ 32 24000000 Gz AW D L9278 480 Mgt
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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 DO01,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 No.858

2450 Head
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impegc;ancye Delta
Measurement dB % ohm ohm
u (dB) @) | ohm | ©m fohm) (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 No.858
2450 Body
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impegc:lancye Delta
Measurement dB % ohm ohm
(dB) | opm | ©m ‘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

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 : 237 of 271
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Dipole Verification Data D2450V2 Serial No.858
2450MHz-Head

P S11 Log Mag 10.00dB/ ReT 0.000ds [F1 Del]
50.900

>1  2.4500000 GHz -23.466 d8&
40.00

2 'Start 2.25 GHz TFEW 100 kHz

2450MHz - Body

P S11 Log Mag 10.00d8/ ref 0.000ds [F1 pel]
0-90 =T 4500000 GAz —23.075 dB

IFBW 100 kHz
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Justification of the extended calibration

D2450V2 Serial No.858

2450 Head
Real Imaginary
Date of Return-Loss Delta Impedance Delta Impedance Delta
Measurement dB % ohm ohm
u (dB) @) | ohm | M fohm) (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 No.858
2450 Body
Real Imaginar
Date of Return-Loss Delta Impedance Delta Impegc;anc); Delta
Measurement dB % ohm ohm
u (dB) @) | ohm | M fohm) (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 No.858
2450MHz-Head

Trl S11 Log Mag 10.00d8/ Ref 0.000d8 [F1 pel]
50,00

»1  2.4500000 GHz -22.956 dg
40,00

30.00
20.00
10.00
0. 000 M 4
-10.00 L
-20.00
-30.00

-40.00

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

>1  2.4500000 GHz 52.563 @ 6.8500 Q 444.39/pﬁ"‘_"_““~\

3
/ \
i N

g4 \

/-<)<\
f

2450MHz — Body

Trl S11 Log Mag 10.00dB/ ref 0.000de [F1 Del]
50,00

>1  2.4500000 GHz -22.414 dg
40,00

30.00
20.00
10.00

0.000 4

-10. 00 1
1

-20.00 !

-30.00

-40.00

-50.00 =
Pl 511 smith (R+jx) Scale 1.000u [F1 p2l]

>1  2.4500000 GHz 50.6%4 @ 7.86163 Q 4942Z§,pﬂ"__—__"“\~\\\
5

o
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Client ECIT Certificate No:  215-97172
Object D2800V2 - SN: 1031
Calibration Procedure(s) Fo211 m
Calibestion Procedures for dipote validation kits
Calibration date: October 30, 2015

mmamwmmmwmn:m-.m'chmanzemepny-mlumnd
measurements{S) mwmmemmmmnynmmmm
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(Cafibrated by, Certificate No)  Scheduled Caiibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-201 | 101547 01-Jul-15 (CTTL, No J15X04258) Jun-18
Reference Probs EX3DV4 | SN 3817 26-Aug-15(SPEAG N0 EX3-3617_Aug15) Aug-18
DAE4 SN 777 26-Aug-15(SPEAG No.DAE4-777_Aug15) Aug-18
Secondary Standards ID® Cal Date(Calibrated by, Certificate No)  Scheduled Callbration
Signal Generalor E4438C | MY48071430 02-Feb-15 (CTTL. No.J15X00720) Fab-18
Network Analyzer ES071C | MY48110673  03-Feb-15 (CTTL. No.J15X00728) Feb-18
Name Function Signature
Reviewd by: Qi Dianyuan SAR Project Leader e
Approvved by. Lu Bingsong Deputy Director of the laboratory .w@z

Issued November 6, 2015
This catibration cartificate shall not be reproduced except in full without written approval of the laboratory.
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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 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 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

* Anfenna 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 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

* 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 configurstion, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolatian
Phantom Tripia Fiat Phantom 51C
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resclution dr, dy, dz=5 mm
Froquency 2600 MHz £ 1 MHz
Head TSL parameters
The foliowing paramaters and calculations were applied.
Temperature Permittivity Conductlvity

Nominal Hoad TSL parameters 220°C 9.0 1.98 mho/m
Moasured Head TSL paramoters (220402)"C WOE% 2,01 mhoim £6 %
Head TSL temperaturo change during test <10°C - —

SAR result with Head TSL ' :
SAR averaged ovor 1 cm’ (1 g) of Head TSL Conditicn ]
SAR measured 250 mW input powes 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 measurad 250 mW input power 640 MW/ g
SAR for nominal Head TSL parameters normaiizad 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 220°C 525 218 mhaim
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 cm’ (1 g) of Body TSL Conision ]
SAR measured 250 mW input power 42mWig
SAR for naminal Body TSL parameters nommalized fo 1W 57.1 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm7’ (10 g) of Body TSL Condition
SAR measured 250 mW input power B3I MW /g
SAR for nominal Body TSL parameters normalized to 1W 25.4 mW fg £ 20.4 % (k=2)

Cenificate No: 21597172 Page 3 of &
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Appendix
Antenna Parameters with Head TSL
Impecance, ransformed fo feed point 48.50- 3 480
Return Loss - 28.308
Antenna Parameters with Body TSL
impedance, transformed to feed paint | 45.80- 3130
Return Loss I ~254d8
General Antenna Parameters and Design
Electrical Dolay (one direction) | 1,253 ns
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 ine & directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
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
Manifactured by SPEAG
Centificate No: Z15-97172 Paged of's
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DASYS Validation Report for Head TSI Date; 10.30.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1031
Communication System: UID 0, CW; Frequency: 2600 MHz: Duty Cyele: 1:1
Medium parameters used: = 2600 MHz; o = 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: EXIDV4 - SN3617; ConvF(7.21, 7.21, 7.21); Calibrated; 8/26/2015:

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

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

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

»  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=5mm,
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

a8
0
-4.97

-9.94

-14.92

-19.89 ‘

L.
2486 | — _&——

0 dB =23.0 W/kg = 13.62 dBW/kg
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(TTL s D e
CALRRATION LABORATORY
Add: No. 51 Xueyuan Road, Haldian Ditrice, Begjing, 100191, Ching
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Impedance Measurement Plot for Head TSL
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TTL 559
CALIRRATION LABORATORY

Add: No 3| Xuoyean Rood, Haidian Daaricr, Beljing, 100191, China

ek = 86-106250M63 12079 Fu: 4861 0623046332500

E-madl: ctthi@chinatt] 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: 8/26/72015:

* 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: DASY32, Version 52.8 (8): SEMCAD X Varsion 14.6. 10(7331)

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

Reference Value = 99.48 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.4 Wiy

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

Maximum value of SAR (measured) = 22.2 Wikg

9.46 ‘
14.18

-18.91

-23.64

0 dB =22.2 Wikg = 13.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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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 DO01,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 No.1031

2600 Head
Real Imaginar
Date of Return-Loss Delta Delta ginary 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 Imaginar
Date of Return-Loss Delta Impedance Delta Impegc;ancye Delta
Measurement dB % ohm ohm
(dB) | opm | ©m (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.
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Dipole Verification Data D2600V2 Serial No.1031
2600MHz-Head

Ml 511 Log Mag 10.00d8/ ReF 0.000d8 [FL]
Y- 5178000000 GHZ —26.026 dB

2 Start 2.4 GHz IFBW 100 kHz Stop 2.8 GHz Cor

2600MHz - Body

B

Pl =11 Cog Mag 10.00d8; Rat 0.00008 L1 OB1)
M 31 7.%000000 Ghz -25.582 d&

10.00
0. 000p 4
10,00 P
—— T — P ——
20.00 — . 1 .
~X
( = ,,/
\ \/
o -~
1 TEBW 100 ke 2.8.6H: [

Trl 511 smith (ReJX) Scale 1,0000 [F1 pe

>1 2.6000000 GHz 48.845 0 -2.1627 O 28.304 pF
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Justification of the extended calibration

D2600V2 Serial No.1031

2600 Head
Real Imaginar
Date of Return-Loss Delta Delta ginary 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
10.27.2017 -27.350 5.08 48.552 3.922 -3.976 0.451
D2600V2 Serial No.1031
2600 Body
Real Imaginar
Date of Return-Loss Delta Delta ginary 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
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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Dipole Verification Data D2600V2 Serial No.1031
2600MHz-Head

Trl s11 Log Mag 10.00dB/ rRef 0.000dg [F1 De1]
30-90 =7 —73.6000000 GAz =27.350 dB

40.00
30.00
26.00
10.00
0.000p 4
-10. 00

-20.00
-30.00

-40.00

-50.00
P 511 smith (R+jx) scale 1,0000 [F1 pel]

>1 2.6000000 GHz 48.552 @ -3.9764 @ 15.394 pF |

a~

2600MHz - Body

Trl S11 Log Mag 10.00dB/ ReT 0.000ds [F1 Del]
7099 51 7.5000000 GHz —24.611 d&

40.00
30.00
20.90
10.00
0. 000 ) 4
-10. 00 h
-20.00 W
-30.00

-40.00

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

>1  2.6000000 GHz 45.197 @ -2.8806 Q 21.25QpF |

~

N

/ 3
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Calibration of ""'.\‘.';"""/._ . »
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Engineering AG % C servio ovizmero ¢ irsturn
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Muttitatoral Agroemant for the recognition of calibration cenificates

chent  TMC-CQ (Auden)

Cortificate No: DSGHZV2-1121_Mar17

[CALIBRATION CERTIFICATE

im D5GHzV2 - SN;1121
Cat0n procadureds) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz
Calevation daw March 24, 2017
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SAR Test Report Reported No.: 118D00020-SAR01

Calibration Laboratory of

Schmid & Partner %
Engineering AG : 3
lnong‘nn--:‘?a. 0004 Zuricn, Switzerland N

Accradined by the Ses Accmaitation Senvice (SAS]

mmmmumunm»mu
Muttiiateral 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 Retumn 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
DA-SY—‘WM“_MM_M L
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 = 40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 Mz
5300 MHz = 1 MMz
Frequency 5500 MHz = 1 MMz
5600 MHz = 1 MH2
5800 MHz » 1 MHz
Head TSL parameters at 5200 MHz
The followi and calculations were applied.
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 %
memmm «08°C -
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 Whg
SAR for nominal Head TSL parameters normalized 10 1W 78.6 Wikg = 19.9 % (ke2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 100 mW input power 226 Wig
SAR for nominal Hesd TSL parameters normalized 1o 1W 224 W/ikg = 10,5 % (ks2)
Cartificate No: DSGHzV2-1121_Mar1? Page 3of 18
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Head TSL parameters at 5300 MHz
mmgmnwmwm
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C B9 4.76 mho'm
Measured Head TSL parameters (220202)°C MB26% 4.62 mho'm 2 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 B3AW/ kg 219.9 % (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 = 18.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and caloul: were apphed.

Temperature Pormittivity Conductivity
Nominal Head TSL parameters 20C 56 4.96 mho/m
Measured Head TSL parameters (R20:202)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 normakzed 1o 1W B34 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (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)

Cenificate No: DSGHzV2-1121_Mart7 Page 4 of 16
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Head TSL parameters at 5600 MHz
The following paran and calculations were spplied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C B5 5.07 mho/m
Measured Head TSL parameters (220+02)'C 3K84:6% 492 mhoim 2 6%
Head TSL temperature change during test <05°C - o
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 paameters 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 1W 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 mha/m
Measured Head TSL parameters (20:02)°C 341268% 513 mhom =6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measured 100 mW input powes 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 paramaters normalized 1o 1W 22.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 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 Caondition
SAR measured 100 mW input power 7.25Wikg
SAR for nominal Body TSL parameters nommalized to TW 723 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 203 Wikg
SAR for nominal Body TSL pamameters 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 220°C 489 5.42 mho/m
Measured Body TSL parameters (220202)°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 nomnal Body TSL parameters nommaliized 10 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)
Contificato No: DSGHZV2-1121_Mar17 Page 6 of 16
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Body TSL parameters at 5500 MHz
The Vg par and calculations were apphed
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (220=02)"C 47.726% 585 mham = 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 Wiy

SAR for nomnal Body TSL parameters

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 nput power 223 Wikg
SAR for nominal Body TSL parameters normalized 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 5.77 mho/m
Measured Body TSL parameters (220202)°C 47528% 5.69 mho/m + 6 %
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 em’ (10 g) of Body TSL conditon
SAR measured 100 mW input power 224 Wig
SAR for nominal Body TSL paramelers normakzed 10 1W 223 Whkg £ 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following 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+86% 6.28 mho/m « 6%
Body TSL temperature change during test «05"C - -
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 7.86 Wikg
SAR for nominal Body TSL parameters normalized to 1W T76.4 Wikg = 19.9 % (ke2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SARA measurod 100 MW input powes 213 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.2 Wikg = 19.5 % (k=2)
Centificate No: DSGHaV2-1121_Man? Page B ol 16
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SAR Test Report

Reported No.: 118D00020-SARO01

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

Impedance, transformed 1o feed point 500Q-71 0

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

Impedance, transformed 1o foed point 48940 402

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

Impedance, transformed fo feed point Nsn-230

Return Loss -30.9 d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5400-04 42

Retum Loss -28208
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 568Q-23 )10

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

Impedance, transformed 1o feed point 505Q-62 Q2

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

Impedance, transiormed 10 feed point V60-30m

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

Impadance, ransformed to feed pomnt 5230-080

Return Loss -327dB
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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 Sa0-1840
Retumn Loss -24108

General Antenna Parameters and Design

| Esactnca Detay (one draction) | 1.203 ns |

MhtlonommmemhlmnMW.wledNMMmmmum

The dipole is made of standard semirigid coaxial cable. The center of the feeding line is diractly cted to the
second arm of the dipole. The antenna is therefors short-circutted for DC-signals On some of the dipoles, small end caps
mmanoudoohmnmwmemwwwumuemmm
“Measurement Conditions® paragraph. The SAR data are not affected by this change Tha overall dipale length is still

according 1o the Standard
No excesswve force must ba applied 10 the dipole armms, because they might bend or the soidered connections near the
feadpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on Septamber 08, 2011
Certilicate No: DEGHZV2-1121_Mar17 Page 10 of 16
East China Institute of Telecommunications Page Number : 262 of 271

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



E

SAR Test Report Reported No.: 118D00020-SAR01

M
1
=

DASYS5 Validation Report for Head TSL

Date: 17032017
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; 6 = 4.52 S/m; & = 35; p = 1000 kg/m”

Medivm parameters used: f = 5300 MHz; 0 = 4.62 S/m; £ = 34.8; p = 1000 kg/m’

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

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

Medium parumetens used: { = 5800 MHz; a = 5.13 S/m; ¢, = 34.1; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS2 Configuration:

*  Probe: EXIDV4 - SN3503; ConvF(5,76, 3,76, 5.76). Calibrated: 31.12.2016, ConvFi$.35, 5.35, 5.35);
Calibrated: 31.12.2016, Conv(5.2, 5.2, 5.2); Calibruted: 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

o Phuntom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 100)
o DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 7236 Vim: Power Drift = -0.01 dB

Peak SAR (extrupolated) = 29.1 Wikg

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

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

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

Reference Value = 74.73 Vim; Power Drift =-0,07 dB

Peak SAR (extrapolated) = 30.4 Wikg

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

Mauximum 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 Drft = -0.06 dB

Peuk SAR (extrapolated) = 33.2 W/kg

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

Muximum value of SAR (measured) = 19.9 Wikg

Cemicate No: DSGH2V2-1121_Mar1? Page 110l 18
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=dmm, dy=4mm, dz=| 4mm

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

Peak SAR (extrupoluted) = 33.3 W/kg

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

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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DASYS 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 MH:z2

Medium parameters used: { = 5200 MHz: o = 5.45 S/m: & =48.2; p = 1000 kg/m" .

Medium parumeters used: { = 5300 MHz; o = 5.58 S/m: & = 48; p = 1000 kg/m” ,

Medium purameters used: { = 5500 MHz: a = 5.85 S/m; £ = 47.7. p= 1000 kg/m',

Medium parameters used: f = 5600 MHz: 6 = 5.99 S/m; £. = 47.5; p= 1000 kg/m "',

Medium parameters used: { = 5800 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, Conv4.62, 4,62, 4,62). Calibrated: 31.12.2016, Conv4.57, 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 Electronics; DAE4 Sn660; Calibrated: 07.12.2016

¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA: Serial: 1002
o DASYS2 5288(1258); SEMCAD X 14.6,1(¢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 W/kg

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: Mcasurcment 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( 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 (extrapolsted) = 33.8 Wikg

SAR(] g) = 8.02 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, de=1 dmm

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, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4dmm, dz=1.4mm

Reference Value = 64,47 V/im; Power Drift = -0.07 dB

Peak SAR (extrupolated) = 34.8 Wikg

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

Muximum value of SAR (measured) = 19.1 Wikg

d8
— 0

6.00

-12.00
18.00

-24.00

30.00

0dB = 17.1 Wig = 12.33 dBW/kg

Certticate No: DSGHzV2-1121_Mart7 Page 15 of 18

East China Institute of Telecommunications Page Number : 267 of 271
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : Mar. 22, 2018



M
AN
50

SAR Test Report

Reported No.: 118D00020-SARO01

Impedance Measurement Plot for Body TSL
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Accepiable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibeation Program to
Support FCC Equipment Certification

The acceptahle conditions for SAR measuremenss using probes, dipoles and DAES
calibrated by TMC (Tefecammumication Metrology Cemter of MITT in Beifing, China),
ursder the Dual-Logo Calibration Cenificate program and guality assurance (QA)
protocols estublished between SPEAG (Schmid & Parimer Engineering AG, Switzerland)
and TMC, 1o suppost FCC (LLS, Federal Communmications (Commision) equipment
certification are definad and described in the following.

1) The agreement established besween SPEAG and TMC 15 only applicable w
calibration services perfornsed by TMC where its clients (companies and divisions of
such companies) are beadquarterad in the Greater China Region, including Taiwan
and Hong Kong. This sgreement i subject so renewal at the end of each calendar
year betwoen SPEAG and TMC. TMC shall inform the FOC of any changes or earfy
termination 1 the agreement

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

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

1} Free-space Eficld 2nd H-fizld probes, including those used for HAC (hearing
aidd compatibility) evaluution, rempesiture probes, other probes or egupment
ot identified 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 tased on PMR (probe
midulation response) chameteristics are handled according o the
requiremnents of KDB $63664; that ie, “Lintil ssandardized procedures are
available 10 make such determumation, the applicability of n signal specific
prabe calibrution for testing speeific wirekess modes and technolagies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification roquirements.”
by Calibration of SAR system yalidation dipoles, excludimg HAC dipoles
¢) Calibratzon of data acquisition electromics DAEIVx, DAE4Vx and DAEasyVx
d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations ks limited (o 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA prosocol (2 separate atachment 1o this
document)

The wlentical system and equipment setup, measurement configurations,

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

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

T™MC

1) The culibrated items are only spplicable to SPEAG DASY 4 and DASY 5 or
higher version systemy

.

C
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1) The SPEAGTME agreement Includes specific protacols identified in the following
10 ensure the quality of calibetion services provided by TMC ursder this SPEAG-
TMC Dualk-Logo calibratlon agreement are equivakent to the calibrution services
provided by SPEAG. TMC vhall, upon request, provide copies ol documentation to
the FOC 10 substantiate program implementation,

a) 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
sitisfiedd fir the TMC. SPEAG and FOL agreements te remain valil,

CUheck of Calibration Certificate (CCC) shall be performed by SPEAG for all

calibeations performed by TMC. Written confirmation from SPEAG is required

for TMC 1 issue calibeation cenificates under the SPFEAG-TMC Dual-Loge
calibration progmm, Quanerly reports for all calibeations performed by TMC
under the prognim are also issued by SPEAG

The calibration equipment and measurement systent used by TMC shall be

verified befoee cach calibration service accarding to the specific reference SAR

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

Quality Check of Calibration (QCC) certificates shall be performed by SPFEAG at

feast once every 12 months. SPEAG shall vssit TMC facilities to verify the

\shoratory, equipment, spplicd procedures and plausibility of mndomly selected

certificates.

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

that accept calshrution services according to the SPEAG-TMC Bual-Logo calibration

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

Bouly), 1o facilitste FOC equipment approval

TMC shall address any guestions mased by #ts ohients or TCBs relating 1o the SPEAG-

TMC Dual-Logo calibraton peogram and inform the FOC and SPEAG of any cratscal

NS

b

¢

d

4

i

Charnge Note: Ryvesed on Jioe 36 10 clarify ihe spplicasiliy of PMR e Busdled probe callbrotions
Accirday oo the requinesiests of KDE 365604
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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 laboratery quality management system
(refer to joint ISO-ILAC-IAF Communique dated 8 January 2009).

Presented this 15™ day of March 2017.
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r s President and CEC
- % - For the Accreditation Council
- L~
- ,#ﬂ%‘ﬂf‘ Certificate Number 3682.01
o Vaiid to February 28, 2019

For the tests to which this accreditation appies, please refer 10 the iaboratory's Electical Scope of Accreditation.
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