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

Frequency response [normalized)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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D750V3 Sn:1101

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzertand

Schwaizerischer Kallbrierdienst
Sorvice suisse ¢ étalonnage
Servizio svizzero di taratura
Swiss Callbratian Sarvies

won

Aceradited oy the Swiss Acsrediation Sarves (SAS) Acereditation No: SCS 0108
Tha Swiss Aceraditation Service i< one of the signatories to the EA

cient  SRTC (Vitec) Cartiicate no: D750V3-1101_Oct16
CALIBRATION CERTIFICATE
Ooiect D750V3 - SN:1101
Caltation procsdiae) QA CAL05.v9
Calibration procedure for dipole validation kits above 700 MHz
Catbraton cta: October 24, 2016
T y snares, s of
|
pe (22 2 3)°C and humidity < 70%.
Callbeation Equipment used (WATE criticalfor caltraion) |
|ioe . Senedued Cabraton
Pows! mer NP IE3C 06716 (Mo, 217-00288102208) =
Pomst eas0r NRP-281 S 1002es 050016 (No. 217-02200) sgesr
Fomer sonsor NRP-201 S 103266 087016 (he. 217-02269) et
Rslsence 20,08 Aenuatoe | SN 5068 [206) 5-2pr1 (o, 217.02252) sor1
Typor mismaich combivation | SN 50472/ 08327 05-Apr-15 (. 217.02258) sort?
Rilarsncs Prabs EXI0VA S 7340 164016 (o, EX3THS_jn16) Jn7
e s g0t 0Dac-15 (No. DAEG401_Dects) Bec-t6
lioe __Gheck
Pomer meter EPM-44ZA SN GBI7ARE701 07-Oct15 (m house cack O 18] T nouse chackc O 18
Powar sonsar HP Ba81A SN:USI7292789  O7-0ct-15 [ Pouse chock Dct16) 0 houss check: Oct18
Poworsancar HE 84814 | SN:MYAI09Z317  07-0ct15 (n ose check Oct16) 0 house check: Oct18
RF ganerator FAS SMT-06 | sn: 100872 15-0un-15 in house check Ock16) In house eneok: Oct-18.
Network Analyzer HP B753E SN USITIR058S 18-Oct-01 {in house eheck Oct-16) In house eheok: Oct-17
Name Furcsin Signature
Caltated by Lot Klyaner Laboracsy Techniian
Approved by: Ktja Poxovic. Tochnical Manager
et October 25, 3016
con 5 reprocucas tro eratery.
Certicate No: D750¥3-1101_0ct16 Page o8

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

§  Sehweizerischer Kaibrisrsienst
O Bervice wisse ditaonnage

Servizo svizzero i taratura
S swiss Caibration Service

Accrecited by the Swiss Accrodialion Senvice (SAS) acersaitation No.: SCS 0108
The Suiss Aceraditation Sarvica is one of the signatories 1o the EA
Multiataral Agraement for the recognition of callbration cortficates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,z

WA not applicable or not measured

Calibration is ing to the g Standards:

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

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

¢) IEC 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

d) KDB 865664, “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
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the bedy axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipale
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.
* SAA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.
+ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certficate No: D750V3-1101_0et16 Pagazold

Measurement Conditions

DASY system far a8 ol given on page 1
DASY Version DASYS Vs288
Extrapolation Advanced Extrapoiation
Phantom Medular Flat Phantom |
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ax, dy, dz =5 mm
| Frequency 750 MHz = 1 MHz |
Head TSL parameters
“The lollowing ! wro applied.
Temperature Permitivity |
| Nominal Head TSL parameters 220°C s | ossmhom
Measured Head TSL paramelers (220202)°C 41146% | 092mhama6%
| Head TSt temperature change during test <05°C [
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition |
SAR measured 250 mW ingut power_| 2.1 Wig
‘SAR for nominal Head TSL paramaters nomalized to TW | 8.19 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? {10 g) of Head TSL condition |
SAR measured 250 M inguat power_| 138 Wig
SAR for nominal Head TSL parameters normalized 1o 1W | 5.39 W/kg = 16.5 % (k=2)
Body TSL parameters
e following parameters and caleulations were appiied
Temperaturs | Permittivity Condutivity
Nominal Body TSL parameters 220°C 555 0.95 mnoim
Measured Body TSL parameters (220202)°C 556:6% | 0.67 mhoim 6%
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Gondition |
‘AR measured 250 mW gt power | 217 Wi
SAR for nominal Bady TSL parameters normalizedto 1W | 8.62 Wikg = 17.0 % (k=2)
SAR averaged over 10 e’ (10 g) of Body TSL condition
5AR measured 250 mW input power 1.4 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 5.72 Wikg = 16.5 % (k=2)
icate No: D750V3-1101_Oetts Pagedcts

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
\stormed 1o feed point | 5540402 ]

Impedance |
et Loss I T ]

Antenna Parameters with Bedy TSL

[ impedance, ransiomed to tesd paint | 5080-24i0
| Retum Lose, | -52008 |

General Antenna Parameters and Design

[Bocrcarowy o srociont I e

After long term use with 100W radiated pawer, only a slight warming of the dinole near the feedpoint can be measured,

The dipose is made of standard semvrigid coaxial cable, The center conductor of the feeding line Is directly connected to the
second am of the dipole. The antenna s therefore short-Circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order o improve matching when leaded according to the position as explained in the
"Measurement Cenditions” paragrapn. The SAR data are not affected by this change. The overall dipole length is stl
‘according to the Standard

N axcessiva force must be applied to the dipole arms, because they might band of the saidered connections near the
feedpoint may be damaged.

Additional EUT Data

[Wanutactured by [ SPEAG ]
[ansfctursa on T Ty 05,2073 \
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D750V3 Sn:1101

DASYS Validation Report for Head TSL
Date: 24.10.2016

“Test Laboratory: SPEAG, Zurich, Switzerland

ial: D7S0V3 - SN:1101

ipole 750 MHz; Type: D750V

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

Medivm parameters used: f = 750 MHz; o = 0.92 S/m; & = 41.1; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY352 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 58.05 V/m; Power Drift = 0,00 dB

Peak SAR fextrapolated Wikg

SAR(1 g) = 2.11 Wikg; SAR(10 g) = 1.38 Wikg

Maximum value of SAR (measured) = 2,80 W/kg

a8

-2.20

-4.40

-6.60

100

0dB = 2.80 W/kg = 4.47 dBW/kg

Cenficate No: D750¥3-1101_0et16. Page50f8

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 24.10.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D730V3 - SN:1101

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

Medium parameters used: f = 750 MHz: & = 0.97 $/m; & = $5.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.99, 9.9, 9.99); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QD0O00P49A,

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 56.73 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.17 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.85 W/kg

Certificate No: D750V3-1101_OctiB. Page 7ot8

Impedance Measurement Plat for Body TSL
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D835V2 Sn:4d023

Calibration Laboratory of § Sohmeizmischer Kaltriertiens Calibration Laboratory of §  Sehweizerischer Katiriordions!
Schmid & Partner Sorvice suisse détalonnage Schmid & Partner © Sorvice suisse ditsionmage
Engineering AG € Servizo svizzoro 6 taranurn Engineering AG Servizio avizzero di taratura
Zeughausstrasse &9, BI04 Zurieh, Suwitzeriand S suiss Calibration Service Zeughausstrasse 43, 8004 Zurich, Switzariand S Swiss Calibration Service
AT aRA by 1 S ANl Bervicm (3AS) Aceregiationtio: SCS 0108 Accrecied by ha Swiss Accrediation Senvis (SAS) Accreditation No.: SCS 0108
pn " " The Swiss Accroditation Service is one of the signatories 1o tho EA
Mulisteral Agreement fo the racognitin o calibration certficates
et SRTC (Vitec) Certificats No: DB35V2-4d023_Oct6 Glossary:
TSL tissue simulating liquid
CALIBRATION CERTIFICATE I ConvF sensitivity in TSL/ NORM xy,z
pr— N/A not applicable or not measured
Obyoct Da3sV2 - SN:4doz3 i is to the
a) |EEE Std 1528-2013, “IEEE Recommended Pvacbce for Determining the Peak Spatial-
RUD— QACALOSVE A\‘/J;ev‘agsd Speclll;::ms:l:ncn Rate 1SAHJT|r| the Humnarjlm?goir:m Wireless
Galibration procedursfor dipole vakidation lkita bove 700 MHz b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)',
February 2005
Calbration date: October 24, 2016 ¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010
This calibration fich ical unk d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz™
Additional Documentation:
ay: amvroamenttemperaiure (22« 3'C and humicly < 0% &) DASY4/5 System Handbook
S e T e Methods Applied and Interpretation of Parameters:
[— lo# ca = Measurement Conditions: Further details are available from the Validation Report at the end
Fower meter NP X 06-Apr-16 (No. 2170228802205 re=} of the certificate. All figures stated in the certificate are valid at the frequency indicated
Power sengor NRP-201 SN 100248 06 Apr-16 (Ne, 217-02288) Ap17 « Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
Power sensor NAP-291 SN 100245 06-Apr-18 (No. 217-02289) Apet? | point exactly below the center marking of the flat phantom section, with the arms oriented
it (o= S o o prabid ‘ paralle! to the body axis.
stbigurdiclih Fidheaing gl N il «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
ey prrigiy 30.D6c-15 {No. DAEA-601_Dée18) Doo-18 positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
los Schortied Check reflected power. No uncertainty required.
4420 8 « Electrical Delay: One-way delay be!ween the SMA conneclor and the antenna feed paint.
P ST | UM G701 (s et 0910 oot 018 Mo umcertaéety resieecd.
ot saser | 115 [ hausa crec oo A
| AF garnerator kg SuT-06 S8 100972 15-3un-15 (m housa check Oci16) In hause chack 0et18 X ST ENGPS: UL TR O it e i T Pt
[ e |stupsrntes  inomor inrmscaronn o « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.
Narme Function Signaturo + SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
Gailbratad by: Lot Kiysrat Laboratory Technican W 7’44‘/ nominal SAR result.
he reported uncertainty of measurement is stated as the standard uncertainty of measurement
Approved by: Katia Pokovc Tachnical Manager 7 /';’ " mu\\\pl\ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
~C AL probability of approximately 95%.
- ek
Issusct October 25, 2016
This allvation corsfcate il wihout weitan agproval of e laboratory
Gentifcate No: DBISV2-4a023_Oct16 Page 1018 Gerttiate No: DB35V2-40023_Octi Pagazofs
Measurement Conditions Appendix (Additional assessments outside the scope of SCS 1108}
DASY system conlfiguration, as far as not given n page 1 "
DASY Version DASYS Ty Antenna Parameters with Head TSL
Exirapolation Advanced Extragolation perctanon. transormed 0 fed pont |
Phantom Modular Flat Pharom P I |
nce Dipolo Genter - TSL 15 mm with Spacer B
Zoom Sean Resoluti .
| Zoom scan Resolutin 3%, 09, dz =G mm Antenna Porameters with Body TSL
| Frequeney 835 MHz £ 1 MHz
impedance, tranetormed 1 loed poir | 4530-510 1
Head TSL parameters | Peaun Loss 1 25548 1
‘The lollowing parameters applied,
| Temperature Permittivity Conductivity
| Neminal Head TSL parametors | 2o 415 0.90 mhoim General Antenna Parameters and Design
| Measured Head TSL parameters [ @20102)¢ 40826% 5 mhom « 6 % T
| Head TSL temperature change during test | <osc [Becrca Duy ionn arctint 1 L]
SAR result with Head TSL Afler long tarm s wih 100W radiatod power, oy a sigrt wanming of the tipole rea: s Isdpsins can be massured
i catle the e
‘SAR averaged over 1 em’ (1 ) of Head TSL Concition | secord rm o ok, The srirea s elrs short ot for DC 457, On soma o 1 o, sl 4 capa
AR rmaasired 250w & toaded according
EE st i s el A7 Wik ! loasaroman Gondtons” paeqraph The SAF Gt e rct aiocied iy i change, The cveral mwwou
‘SAR for nominal Head TSL parameters normalized to W/ 945 WhG217.0% (k=2) | sccondng to tre Standant
Mo excessve 10108 must be apciad 10 the dpole ams, because they Mgt Bend e fa sokesed connectons rear fa
SAR averaged over 10 em? (10 g) of Head TSL condition | Peeciooknt may be Samaged.
SAR measured 250 mW input power | 1.59 Wikg
'SAR for nominal Head TSL paramatars nommalized 1o 1W | 6.14 Wikg = 16.5 % (ke2) Additional EUT Data
[ Manudactursa by [ |
Body TSL parameters | Manctacsned ort | December 17, 2004 |
e followng were applied R
Temperature Permittivity
Nominal Body TSL 220°C 552 0,97 mho/m
Measured Body TSL parameters (220:02)°C 5541+6% | D.98mhom6%
Body TSL temperature change during tost <05°G —
SAR result with Body TSL
SAR averaged over 1 cm (1 g) of Body TSL Candition
SAR measured 250 MW input power 2.44 Wikg
‘SAR for nominal Body TSL parameters normalized 1o 1W 9.62 Wikg = 17.0 % (k=2)
| saR averaged over 10 em’ (10 g) of Boay TsL | condtien
| saR measured | 250 mw input power 1.60 Wig
|54 for nominal Body TSL parameters | nomaiized 1o 1w 6.33 Wikg = 16.5 % (k=2)
Certicals No: DE35V2-44023_0ct16 Page3of8 Certicans Mo: DRISVE-40E)_0a110 Fage 4ol
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No.:SRTC2017-9004(F)-0014
FCC ID: SRQ-ZTEBLADEL7

D835V2 Sn:4d023

DASYS Validation Report for Head TSL
Date: 24.10.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V

Serial: D835V2 - SN:4d023

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: { = 835 MHz;, o = 0.95 $/m; & = 40.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY352 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated:: 15.06.2016:

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDOOOPASAA; Serial: 1001

DASYS52 52.8 8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Ti in=250 mW, Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 61.72 V/m; Power Drift = 0.03 dB

Peak SAR (exirapolated)
SAR(1 g) = 2.47 W/kg; 9 Wikg
Maximum value of SAR (measured) = 3.30 W/kg

480
-7.20
-9.60
-12.00
0dB = 3.30 Wrkg = 5.19 dBWrkg
Certificate No: D@35V2-4d023_Oct16 PageSol 8

Impedance Measurement Plot for Head TSL

24 0et 205 13133438
£35,300 808 iz

D wvn £330 189454 0068 pr
net
ca '? <& - 1
\ J
\
P e
L L9 SR e yssases  gumewomm

e
[ ! ! { 1
sa - | " | 3

START 635,008 898 PHE

Certificate No: D835V2-40023_Oct16 Page 6ot

DASYS Validation Report for Body TSL

Date: 24.10.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D35V2 - SN:4d023

Communication System: UID 0 - CW; Frequency: §35 MHz
Medium parameters used: f = 835 MHz; o = 0.99 S/m; & = 55.4; p = 1000 kglm‘
Phantom section: Flat Scction

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tisst

ue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measuremen!
Reference Value

id: dx=Smm, dy=Smm,

59.97 Vim; Power Drift

mm
0.01dB

Peak SAR (extrapolated

3.54 Wikg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.6 W/kg
Maximum value of SAR (measured) = 3.19 Wikg

Certificale No: DS35V2-4d023_Oct18 Pago7oi8

Impedance Measurement Plot for Body TSL

CED st turs 1493990 ~R0884u I7.607 pF

24 0 206 12101114
835,009 000 MHz

308 835,000 008 nuz

Wi
M2 SIL_ M98 5 dB/REF 20 8
|
o
s ! 1 {
ma | + L
START 55,806 890 iz
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No.:SRTC2017-9004(F)-0014
FCC ID: SRQ-ZTEBLADEL7

D1900V2 Sn:5d113

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeugheussirease 42, 8004 Zurieh, Swizarana

‘Schweizerischar Kallbrierdienst
Service suisse détalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

wown

Accredted by the Swss Accredtation Senvica (SAS) Accreditation No.: SCS 0108
The s

Maltilateral Agreement for the recognition of calibration certficatos

client  SRTC (Vitee) Cenificate No: D1900V2-5d113_Oct16

Calibratien procedurs for dipole validation kits above 700 MHz

|
‘ Calibration date: October 31, 2016.

. whien (1)
wenn

Al calbations have bsen conducted i 16 losed laoraary acilly: enironment tamperalure (22 & 31 ard hursily < 70%.

CALIBRATION CERTIFICATE ]
Object D1900V2 - SN:54113 =i
Casbraton ocedurats) CACAL-059

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausairasse 43, 8004 Zurken, Switzarsnd

§  Schweizerischer Kalibrierdienst
Service suisse détalonnage

Senvieio svizzero di taratura

S Swiss Calibration Servics

Acoredited by the Swiss Accredtation Senvica (SAS)
‘The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agroement for the recognition of eakibeation certficates.

Glossary:
TSL

Accreditation No.: SCS 0108

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|EEE R Practice for D ining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
G i evices: Te ", June 2013

15 D

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

) |EC 62209-2, "Procedure to determine the Specific Absarption Rate (SAR) for wireless
communicafion devices used in close proximity to the human bady (frequency range of 30
MHz to € GHz)", March 2010

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

Additional Documentation:
€) DASY4/5 System Handbook

Head TSL parameters

T (ofenwing appi
[ Tompeeaturs Pormintivey | Concuctivity |

| tiominal tead T5L parameters | moc 00 | venmnem

Measured Hond TSL paramesers | mosomc | sonenw | |m-—mm,sx'|

Hoa TSL tomperature chasge durisg teat | <osc = |
SAR result with Head TSL

[SAR everagedover 1 e’ (1 g oimmsa TeL | Gonation

| S measng | 25 mivs inpun power 101 Wikg

| 54R tor nomenal Hasd TSL parasatens | mormaliced o W 407 Wikg 2 17.0% (ks)

SAR svernged v 10 cm’ (40 g) o4 Hesd T5L condtion | 1

EAR mossu 250 i ingas power | 530 Wig }

S&R for nomeral Head TEL parsmetens normazed i 1w | 13 WG 0 185 % (k2] |
Body TSL parameters

s b ealcuintiens ware appbod
| Pormitivy | Condustivey

Mamias Body TSL parameten | =0 533 I vz mam

Maassred Body TSL perameters [ Geozomc | smzsom | 1esmmomann

Bodly TSL tegaraturs changs during test | eosc |
SAR result with Body TSL

SAN svaraged over | cm’ {1 g) of Body TEL | Condton

SAR mansued | 250 mi gt power 080 W

[ 54 tor nomel Body T5L parametars | rematomdto 1W 398 Whg = 17.0 % (ke2)

SAR avernged cver 10 em® (10 g af Body THL condkticn 1

SAR measured 250 =W input power 523 Wikg

SAR for nominel Bedy TSL parmaters nomakzad 15 1W L e |

Certfcang No: D1B00Y2-54113_Detts Fagedots

Calbration Equipment used (M&TE eriical for calbration) Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
1y Standards lioe Cal of the certificate. All figures stated in the certificate are valid at the frequency indicated.
D e e bt L g * Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
Power sensor NAP-2a1 BH: 100245 06.Age-16 {No. 217-02289) | point exactly below the center marking of the flat phantem section, with the arms oriented
Peteronce 20 dB Atienuaior | SN 5088 (200) 05-Apr-16 (No. 217-02292) jparallel to the body axis.
Type-N mismatch combination SN 5047.2/ 06327 05-Apr-16 (No. 217-02295) * Feed Point impedance and Return Loss: These parameters are measured with the dipole
Floteronce Probe EXION4 SN: 7340 15416 (No. EX3-7349_Jun16) positioned under the liquid filled phantom. The impedance stated is transformed from the
AR Ble S POmctt Ofa. DVELR01 Ducis) Bes18 measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required
Sa Standards we Schodued Chock
v JSN_G,TQ,,WF T e +  Electrical Delay: One-way delay between the SMA connector and the antenna feed point
Pawer s8ns0c HP B4BIA " No uncertainty required.
Power sersor HP 84814 SN MY41082317 +18 * SAR measured: SAR measured at the stated antenna input power.
'RF genoratar RAS SUT-08 i 100872 15, Dos iy Oct-18 + SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer HP 87538 SN USITISES  18.0ckor Soiiiedios
e P | + SAR for nominai TSL parameiers: The measured TSL parameters are used to calculate the
S, Ry e N — 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
Approved by Kaga Pokovic Tachaical Manager i probability of approximately 95%.
A A S
- -
Issued: October 31, 2018
| s cabratin be exceptin ful wihout 1
! 54113_Oct16 Page20(6
Cerificato No: D1900v2-50113_Oct16 Page 1 0/8 Gentdcate No: D1900v2-5 1 -
N ndix (Additional assessments outside the scope of SCS 0108]
Measurement Conditions Appendix (; pe )
DASY silaran 1 = Antenna Parameters with Head TSL
[ Das¥ version | nAsYS VEZEH
[ Exenpotasion i [impedance, transtormed o feed point | 51104650
Prantom Modular Fiant Phantom Return Loss | =N,
Distance Dipole Cente: - T5L 10 mm | it Spacer
Zoom Scan Aessiution dx, 8. &7 = & mm | Antenna Parameters with Body TSL
Froquency 1500 MHz = 1 Mz | |

[ impedance, transtorme to feed point [ 4700 472i0

|
| Retum Loss | -21.9d8

General Antenna Parameters and Design

1200ms ]

Electrical Delay (ene direction)

Aier long term use with 100W raciated power, only a shght warming of the dipole near the feedpoint can be measured.

Tre dipole is made of standard semiignd coaxial cable. The center conductor of the fesding line is directly connecled to the
second aim o the dipale. The antenna is therefore shart-circuited for DC-signas. On soma of the dipoles, smail end caps
are added {0 the dipole ams in ordef 10 improve malching when loaded according 1o the position as explained in the
*Measurement Conditions" paragraph. The SAR data ara not affacted by this change. The overal dipole length is stil
according to the Standard.

No excessive force must be appied 1o the dipole arms, bocause they might bend or the soldered connections near the
foedpoint may be damaged

Additional EUT Data

[[Manutactured by | SPEAG
 Manutactured on | July 24, 2000

Gericate No: D1900V2-54113_0ct16 Page ol
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No.:SRTC2017-9004(F)-0014
FCC ID: SRQ-ZTEBLADEL7

D1900V2 Sn:5d113

DASY$ Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz;

Communication System: UTD 0 - CW; Frequency: 1900 MHz

Phantom section: Flat Scction
Measurement Standard: DASYS (I

“E/IEC/ANSI C63,19-2011)

DASYS2 Configuration:

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

DASYS52 52.8.8(1258); SEMCAD X 14.6,10(7372)

pe: DI900V2; Serial: DI90OV2 - SN:5d 113

Medium parameters used: { = 1900 MHz; o = 1.39 $/m; &, = 40.6; p = 1000 kgm®

+  Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); Calibrated: 15.06.2016; o

Phantom: Flat Phantom 5.0 (front); Type: QDOOPSOAA; Serial: 1001

Impedance Measurement Plot for Head TSL

Date: 31.10.2016

ct 218 12131144

1300000

for Head Tissue/Pin=250 mW, d=101
mm, dz=Smm
0.02dB

Dipole C:
Measurement grid: dx=Smm, d
Reference Value = 108.4 V/m; Power Drift
. =19.0 Wrkg
AR(10 g)
Maximum value of SAR (measured

5.3 Wikg
5.7 Wikg

-9.00

-12.00

-15.00
0dB =15.7 Wikg = 11.96 dBW/kg

Certiicate No: D1S00V2.5d113_Oct16 Paga s ol

M2 S LDB 3 G/ REF 20 m F-20706 981 30m.008 000 Hiz
e e i
Z) Scan (7x7x7)/Cube 0:
e
Hia
START 1 700,000 900 Wiz 766 2 108608 806 iz
N Centificate No: D1900V2-5d113_Octis Page 60l 8

DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

Du

Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 148 S/m; 6,
Phantom section: Flat Section

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

DASY52 Configuration:

*  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - §

3.2; p = 1000 kg/m’®

= Probe; EX3DV4 - SN7349; ConvF(8.03, .03, 8.03); Calibrated: 15.06,2016;

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

Impedance Measurement Plot for Body TSL

Date: 31.10.2016

d 113

Dipole C: for Body Tissue/Pin=250 mW,
Measurement grid: dx=Smm, d

Reference Value = 104.5 V/m; Power Dri
Peak SAR (extrapolated) = 17.2 Wikg
SAR(I ) = 9.8 Wikg; SAR(10 g
Maximum value of SAR (measured)

“12.00

15.00

0dB=14.7 Wikg = 11.67 dBW/kg

s
w2 511 uo 5 48/ mm p-20%308 2 300,000 pen mix
’ .
5 g T
> y 2
Scan (7x7x7)/Cube 0: !
-
b4 +— -
i
s T -
— Gortheate No: DIBDOV2-5d113_Oct1G Pagas ote
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No.:SRTC2017-9004(F)-0014
FCC ID: SRQ-ZTEBLADEL7

D2450V2 Sn:738

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Switzeriand

§  Schweirerischer Kaiibriordienst
© Service sisse détmlonnage

Servizio svizzero di taratura
S swiss Caibration Service

Acciedd by e Swiss Accrustaton Senics (SAS) Accrediation o SCS 0108
The Swi s
Muttateral for the
cum  SRTC [Vitee) Contificats ro: D2450V2-738_Oct16
CALIBRATION CERTIFICATE ]
| otiest D2450v2 - SN:738
Carbeaton procedursis) QA CAL-05.v9
‘Calibration precedure for dipola validation kils above 700 MHz
Calibeaton dase: October 25, 2016
natons standares,
e cothcaie
N y < 0%
Galbraton Equipment used (MATE criai for calibrator)
|ioe
metsr KRR SN 104778 06-Ape-16 (o, 217-0220802288] A7
Pomar sansor NAP-201 SN 1034 06.400-16 No. 217.02208) e
Power seasar NAP-Z91 SN 10145 08 Agr-16 (No. 21702209 Apet?
Reforance 20 a8 Atenustor S 5058 (200 05 dor16 (o, 217-02202) npr17
TypeN mamstch combraton | SN. 50472/ 08927 05-Ar-16 (Ne. 2172296 AowiT
Raference Probe EX30Ve SN M9 15-Jun-16 (No. EX3-7348_Jun18) dune 1T
aEs SN 601 30Doc-15 (No. DAE4-801_Dee1s) Dects
wy Stancarcs s "
Power matar EPM-442A4 | sn: Graresoros Oci-18
Power sensor HP 8481A SN USST292783  07-0c-15 (i house check Oct16) In hause checkc D18
Power sensor HP BA81A SN MY41062317 07-Oct15 (in house check Oct-16) In house check: Oct-18
RF generator RAS SMT-08 SN 100672 15-Jun-15 (in house check Oct-16) I houss check: Oct-18
Network Arayror HP B7SIE | SN USSTIG0SE5  18-0ct01 (n hause chack Oct16) I houss chack. Oct 17
Name Fuseson
Cabrated by: Cldis Ladtior Labaratary Technician
Aoproved by Kt Pokcrie Techrical Manager
Issund: October 25, 2016 |
e y |
Cortificats No: D2450V2-738_Oct16 Pageielg

Calibration Laboratory of SO, ‘Sehwweizerischer Kallbrierdienst
Schmid & Parner =g 5 aarvos s e
Engineering AG %, g Serviio swizzero i aratura
7~

Zeughausstrasse 43, 8004 Zurich, Switzerland 0 Swiss Calibration Service

~Accreditod by ihe Swiss Acerediation Sarvice (SAS) Accroditation Ho: SCS 0108

The Swi

Glossary:

TSL tissue simulating liuid

ConvF sensitivity in TSL / NORM x.y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Practice for D the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Ci evices: T ,June 2013

Dy

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 300 MHz to 3 GHz)",
February 2005

c) |IEC 62209-2, "Procedure to determine the Specific Absarption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

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

Additional Documentation:
) DASYa4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions. Further details are available from the Validation Report at the end

of the cetificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low

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

connector.

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

nominal SAR result.

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

[ probability of approximately 95%.

.

.

Centficate No: D2450V2-738_0ct16 Pagazols

Measurement Conditicns

DSy 28 tar 4 et 1
| OasY version DASYS VSEAE
Extrapolation |
Frantees Mcduar Fiat Phaniom
Distance Dipolo Center - TEL 10 with Spacer
Zoom Sean Resstion . dy, dr = 5mm
Froquency 2450 MHz 2 1 MHz
Head TSL parameters
e ioflowing ey worm apclisd
| Temperature Pormativity | Conductiviey
Maminal Head TSL parsmeters | 220 a0 | rBomeaim
Meaaured Hoad TSL paramesers @20:02°C | I82:0% | 187mhomann
Head TSL lempersture changs during test | <eswe |
SAR result with Head TSL
AN averaged cver | cm” [1 ) of Hies T8 Conation |
S48 measured 250 mW input power | 121 Wiy
‘SAR for mominal Hoad TSL paramestors nomeaizodio W | 512 Wikn = 178 % (ked)
SAR svarnged over 18 cm® (10 g} of Head TEL condition
e 250 e g power 807 WG |
AR for nominal Hasd TSL parenebers nommakired 1 TW 228 Wik 2 18.5 % (kaz)
Body TSL parameters.
Tra opliad
Pormitiviy | Goncuctivey
Meminal Body TSL parsmators 20°C 527 | 108 mhem
TSL parameters (220202 C 513:8% | 2eemmamans
Body TSL temperaturs change during est 08°C | =
SAR result with Body TSL
AR averaged over 1 om’ [1 ) of Body TSL Condgsan |
SR measrnd 250 =W ingut o 120 Wiy
| 5AFt tor mominai Body TEL parmesse romakmd o W | S0 Wik s 17.0 % (a2
SAR sveraged cver 10 em” (104} of Body TSL condson
AR moasued | 250 mW impul power .08 Wikg
SAR for nerminal Bosy TSL pararmatirs mermaied 16 TW DW= 88 Nlked) |
Combeats No: DQ4S0VE-TS_Oettd Poga 3otB

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

[[impegance, transtormea to feed paint ] 5360+2.1 R
| Retum Loss | 21808

Antenna Parameters with Body TSL

[ impedance, transformed 1o feed point | 4570+59/0
[Fetmtoss I Y |

General Antenna Parameters and Design

Electrical Defay (one direction) [ 115705 ]

‘After lang term s with 100W radiated power, only a slight warming of the dipole near tha fesdpoint oan be measured

‘The dipale is made of standard semirigid coaxial cable. The center conductor of the: feeding line i directly connacted to the
‘secand am of the dipolo. The antenna s therefore shortcicutsd for DC-signals. On same of the dipoles, smal end caps
are addad 10 the dipole arms in order to improva malching whan lnaded acoording to the position as explained in the
“"Measurement Conditions” paragraph. The SAR data are not affectsd by this change. The overall dipole length is still
accoring 1o the Standard

No excessive forca must be applied 1o the dipole arms, becausa thay might bend or the soldered cannections near the
teecipoint mey be damaged

Additional EUT Data

[ Manutactured by [ SPEAG

]
| Manutactured on | August 25, 2008
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No.:SRTC2017-9004(F)-0014

FCC ID: SRQ-ZTEBLADEL7

D2450V2 Sn:738

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:738

Communication Syste
Medium parameters used:
Phantom section: Flat Section
Measurement Standard: DASYS (IEI

D 0 - CW; Frequency: 2450 MHz
2450 MHz; o = 1.87 S/m; &, = 38.2; p = 1000 kg/m®

/TEC/ANSI C63.19-2011)
DASY52 Configuration:

»  Probe: EX3DV4 - SN7349; ConvF(7.

7.72, 7.72); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (fron|

: Type: QDOOOPSDAA; Serial: 1001
DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Measurement grid: dx=Smm, dy=Smn, dz
Reference Val 11.7 V/m; Power D
Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.1 Wrkg; SAR(10 ) = 6.07 Wikg
Maximum value of SAR (measured) = 21.4 Wikg

-13.92

10,56

23.20

0dB =214 Wikg = 13.30 dBW/kg

Ceriificate No: D2450V2:738_Oct16 Pagescia

Date: 25.10.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Impedance Measurement Plot for Head TSL

5 4B/REF -: @

25 oot 2016

11126148
19931 g4 "

6 098 Mz

127810 40

2 430,000 g0 iz

STOP 2 652,600 900 iz

Gertificatn No: D2450V2-738_0ct16

Page6of8

DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §!

738

Communication System: L
Medium parameters used

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-201 1)

D 0 - CW: Frequency: 2450 MHz

1000 kg/m®

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 $n601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDD0OPSOAA; Serial: 1002

DASYS52 52.8 8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value 07.3 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.0 Wikg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.08 W/kg

Maximum value of SAR (measured) 3 Wikg

-4.40
-8.80
41320
1760

22.00
0dB =213 W/kg = 13.28 dBWrkg

Certificate No: D2450v2-738_Oct16 Page7of8

Date: 25.10.2016

Impedance Measurement Plot for Body TSL

11125824

2 0ot 2016
21 g1 430,000 008 Hivx

Gertificata No: D2450V2:738_Oct16 Page8of8
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ANNEX C - PHOTOGRAPH

Cheek position, left side

Tilt position, left side

FLAT position, Towards phantom

FLAT position, Towards ground
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FLAT position, EDGE1 FLAT position, EDGE2

FLAT position, EDGE3 FLAT position, EDGE4

10mm Spacer

---End of Test Report---
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