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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 Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absarption 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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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.

s 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 reflected power. No uncertainty required.

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

SAR measured: SAR measured at the slated anlenna inpul power.
SAR normalized’ SAR as measured, narmalized to an input pawer of 1 W at the antenna
connector.

s 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 1o a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASY52 52871137
Extrapolation Advanced Extrapolation
Fhantom Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Neminal Head T5L parameters 220°C 401 1.37 mhofm
Measured Head T5L parametlers {220£02)°C 136:6% 1.35 mhe/m £ 6 %
Head TSL temperature change during test <10°C —— —
SAR result with Head TSL
SAR averaged over 1 om ' {1.g) of Head TSL Condition
SAR measured 250 mW input power g24mWig
SAR for nominal Head TSL paramelers normalized 1o 1W 37.2mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ {10 g) of Head TSL Condition
SAR measured 250 mW input power 492mWig
SAR for nominal Head TSL parameters nommalized to 1W 18.8 m\W /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and caleulations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 534 1.49 mho/m
Measured Body TSL paramaters (220+02)°C 528+6% 1.47 mhoim + 6 %
Body TSL temperature change during test <1 4°C o198 —=

SAR result with Body TSL

SAR averaged over1 cm’ (1 giof Body TSL Condition

SAR measured 250 mW input power 962mW /g

SAR for nominal Body TSL parameters normalized lo 1W 38.8 mW /g + 20.8 % (k=2)
SAR averaged over 10 cm’ {10 g} of Body TSL Candition

SAR measured 250 m\W input power 514mW/g

SAR for nominal Body TSL parameters nomalized to 1W 20.6 mW /g £ 20.4 % (k=2)
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Antenna Parameters with Head TSL

Impadance, transtormed to leed point | 50,50 0830
Return Loss | -41.5dB
Antenna Parameters with Body TSL
Impedance, transformad to feed pomt i 45.80- 3.58)0
Return Loss F - 24 348
General Antenna Paramaters and Design
Electnical Delay (ons direction) ] 1031 ns J

Aker fong term use with 100V radiated power, only a slight warming of the dipole near the leedpoeint can

be measured

The dipole is made of standard semingid coaxal cable The center conductor of the feeding line is
directly connected lo the second arm aof the dipole The antenna is therefore short-circuited for
DC-signals On some of the dipoles, small end caps are added to the dipale arms in arder o improve
matching when [oaded according to the position as explamed in the "Measurement Conditions”
paragraph The SAR data are not affected by this change The overall dipole length 1s still according to

the Standard

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connectons near the feedpoint may be damaged

Additional EUT Data

[ Manufaclured by

[ SPEAG
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DASYS Validation Report for Head TSL Draze: 26012014

l'est Laboratory: TMC. Beijing, China

DUT: Dipole 1750 MHez; Type: DITS0V2; Serial: DITS0V2 - SN: 1033
Communication System: LID 0. CW (0):Frequency: 1750 Mtz
Medium parameters used: £ = 1750 MHz; o = 1.35 $'m; er = 39.6; p= 1000 hg'm3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY3 Configuration:

= Probe: EX3DV4 - SN3846:ConvF(7.83, 7.83, 7.83); Calibrated: 2013973
= Sensor-Surface: 2mm (Mechanical Surface Detection);

= Electronics: DAES Sn777:Calibrated: 2013/222

» Phantom: SAN 1593 Type: QDOOOP40CT: Serial: TP:1593

s DASY32528.7(11371SENMCAD X Version 14.6.10(7164)

Dipole Calibration for Head Tissue/ d=10mm, Pin=250mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm. dy=3mm. dz=>mm

Reference Value = 100.1 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 2) =9.24 W/kg: SAR(10 g) =4.92 W/kg

Maximum value of SAR (measured) = 13.1 Wikg

da
n

-3.41

-6.82

-10.23

-13.64

<1705

0 dB = 13.1 W'kg = 1117 dBW¥ /g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 26.0] 2014

Test Laboratory: TMC, Beijing. China

DUT: Dipole 1750 MHg; Type: D1730V2; Serial: D1730V2 - SN: 1033
Communication System: UID 0. CW (0):Frequency: 1750 MHz
Medium parameters used: f= 1750 MHz o= 1.47 S/m; g = 52.8: p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2007)

DASY § Configuration:

*  Probe: EX3DVA - SN3B46:ConvF(7.56, 7.56. 7.56); Calibrated: 2013/%/3
*  Sensor-Surface: 2mm (Mechanical Surface Detection):

s Electronics: DAES Sn777:Calibrated: 2013222

*  Phantom: SAM 1186:Type: QDOOOPIOCC;

*  DASYS2 S2R.7(137RSEMCAD X Version 14.6.10(7164)

Dipole Calibration for Body Tissue/ d=10mm, Pin=250mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:  Measurement grid:

dx=3mm, dy=>3mm. dz=5mm

Reference Value = 82.820 V/m: Power Drift =-0.01 dB
Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.63 W/kg: SAR(10 g) =5.14 W/kg
Maximum value of SAR (measured) = 13.6 Wikg

i
n 1

+3.19

-B.70

10.18

-13.57

L -

1596 | A ——
0dB = 13.6 Wkg = 11.34 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client TA(Shanghai) Certificate No: Z14-97074
CALIBRATION CERTIFICATE
Obiject N10AN9 _ SN EANRN
4 W IIUVUY L AL PR Le e

| Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

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

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

| Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD | 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443) Sep -14
Reference Probe ES3DV3 SN 3149 5- Sep-13 (SPEAG, No.ES3-3149_Sep13) Sep-14
DAE3 SN 536 23-Jan-14 (SPEAG, DAE3-536_Jan14) Jan-15
Signal Generator E4438C | MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer EB362B MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14

Name Function : - Signature
| Calibrated by: Zhao Jing SAR Test Engineer = e é g_/
<3 . :
| Reviewed by: Qi Dianyuan SAR Project Leader —— “’c;';,_ﬁ/ ‘
| Approved by: Lu Bingsong Deputy Director of the labarétory E{z nrﬂ,fl?z |
[

Issued: September 4, 2014
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating lquid
ConyF sensitivity in TSL/ NORMx Y Z
LA not applicable of not measured

Calibration is Performed According to the Following Standards:

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

by IEC 62200-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices Used in close proximity to the ear (frequency range of 200MHz to 3GHzZ)",
February 2005

c) KDBBESERE SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY/S System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Condifions Further detalls are available from the Validation REepaort at the
end of the certificate. All figures stated in the certificate are valid at the frequency
mndicated.

e Apienng Parameters with T=L The dipole 15 mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
afiented parallel to the body axis,

o [Feed Point lmoedance and Refurn Lass These parameters are measured with the
dipolz positicned under the liquid filled phantam. The impedance stated is transformed
from the measurement at the SMMA connector to the feed point. The Return Loss
ersures low reflected power Mo uncerainty required.

e Elecincal Delay: One-way delay between the SMA connector and the antenna feed
point, Ma uncertainty reguired.

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

e SARfor nomingl TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result,

The reported uncerainty of measurement js stated as the standard Uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
iCorresponds to g coveradgs probability of approximately 95%.

Cerificate Mo Z14-37074 Fage 2 of &

TA Technology (Shanghai) Co., Ltd. Page 151 of 183
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



(=

.  FCC SAR Test Report Report No: RXA1611-0257SAR

=_""“- In Collsborabon wiih
&=77) s p e a g
Sl  CALIBRATION LABORATORY

Add; Mo 51 Zueyman Road, Haidian District, Beijing, 100121, China

" CALIBRATION

Tel; +86-10-62304633-2079 Fay; +86-10-62304633-2504 No. L0670
E-mail, et hinattl. com Hitp:! wagrchmattl en
Measurement Conditions
DASY system configuration asfar as nol given on page 1.
DASY Version DASYEZ 52881222
E xtrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 with Spacer
Zoom Scan Resolution i, dy, dz=5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following pararmeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters Z20+£0Z) °C 39836 % 137 mho/m 6 %
Head TSL temperature change during test =1.0°C
SAR result with Head TSL
SAR averaged over 1 < {1 g)of Head TSL Condition
SAH measured 260 W input power 969 mv /g
SAR for nominal Head TSL parameters normalized to 1w 392 mW/ g+ 208 % (k=2)
SAR averaged over 10 w2 (10g) of Head TSL Condition
SAR measured 2680 mWinput power 814 mvy /g
SAR for nominal Head TSL parameters rormalized to 1 207 mW g+ 204 % (k=2)
Body TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220G 533 152 mho/m
Measured Body TSL parameters 22002 °C 51816 % 180 mho/m +5 %
Body TSL temperature change during test <] 0°C
SAR result with Body TSL
SAR averaged over 1 cwz° (1 gy of Body TSL Condition
SAR measured 280 miWinput power 998 MW/ g
SAR for nominal Body TSL parameters normalized to 1w 400 miW /g + 208 % (k=2)
SAR averaged over 10 i (10 4) of Body TSL Condition
SAH measured 2680 mWinput power 528 mi /g
SAR for nominal Body TSL parameters normalized to 1WW 211 mWig £ 204 % (k=2)
Certificate Mo’ Z14-37074 Fage 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed ta feed point 5410-6.34j0
Return Loss -228dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint 57 Bl1-4.76]01
Fetuin Loss -216dB

General Antenna Parameters and Design

Electrical Delay (ane direction) 1.248 ns

After long termn use with 100WY radiated power, only a slight warming of the dipole near the feedpaint can
he 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 therefare short-circuited for
DC-sighals. On some of the dipoles, small end caps are added tathe dipale arrns in order to improve
matching when loaded according to the position as explained in the "Measurernent Conditions"
paragragph, The SAR data are not affected by this change, The overall dipole |endth is still according to
the Standard,

Mo 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

Manufactured by SPEAG
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DARYS Validation Report for Head TSL

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 1900 MHz; Type: D19200V2; Serial: D1900V2 - SN: 54060
Communi catton System; TID 0, OW, Frequency; 1900 MMHz Duty Cyele: 1:1
Medinm parameters used: = 1900 MHz, o= 1371 53/m, 5= 3% 83, p=1000 kg;‘m3

Drate: 01.09.2014

Fhantom sechion: Left Section
Measurement Standard: DASTS (IEEETEC/ANST Ca3 12-2007)

DASY S Configuration:
Probe: EZ3DWV 3 - 317314%, ConvF(5.06, 5.06, 5.08), Calibrated: 2013-08-05,

sengor-Sutface: 3mim (MWechanical Sutface Detection)

Electronics: DAES Sn536; Calibrated: 2014-01-23
Fhantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sertal: 116141

Measurement SW: DASYS2, Version 52 8 (8); SEMCAT X Version 14 610

(7331)

System Performance Check at Frequencies ahove 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (TxTx7)/Cube 0: Measurement grid:
dee=5mm, dy=52mm , dz=5mm

Eeference Value = 99911 Vin, Power Drift =-0.06 dB

Peak SAR (extrapolated) =17 5 Wikg

SAR(] g) =9.69 W/kg, SAR(10 g) =5.14 Wikg
Wlazitnum value of SAR (measured) = 12.2 Wikg

-14.02

-17.52
0dB=12.2 Wikg = 10.26 dBWikg
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Impedance Measurement Plot for Head TSL
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DAKRY S Validation Report for Body TSL Date; 01.09.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54060
Communication System; TID 0, CW, Frequency: 1900 MHzDuty Cycle: 1:1
Wledium parameters used £=1%003Hz, 5=125 3fm; 5= 5178, p= 1000 kgfm3
Phiantom section: Center Section
Measurement Standard DASY S (IEEEIEC/ANET Ca3 15-2007)

DASY S Configuration:

s FProbe ESZDVE - ENE149, ConvEF(4.72,4.72, 472y, Calibrated: 2013-09-03;
o Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAES Sn536; Calibrated; 2014-01-23

» FPhantom: Triple Flat Phantom 5. 1C; Type: QD 000 P51 CA; Sertal: 116172
o Measurement W, DASYS2 Version 52.8 (8); SEMCAD 3 Version 14.6.10

(7331)

System Performance Check at Frequencies ahove 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (TxTx7)/Cube 0: Measurement grid:
dee=mm, dy=52mm , dz=5Smm

Eeference Value = 93,668 Vim, Power Drift =-0.01 dB

Peak SAR (extrapolated) =17 & Wikg

SAR(] g) =9.98 W/kg; SAR(10 g) =5.28 W/kg

Wlazitnum value of SAR (measured) =126 Wikg

1347

-16. 4G

0dB =126 Wikg=11.00 dBWikg
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ANNEX I: D2450V2 Dipole Calibration Certificate

.A* In Collaboration wah “\_I/J’f
=777 s p e ag =
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 70 CAUBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 i No. L0570
E-mail: cttli@chinattl.com Hutp://www.chinattl.cn
Client TA(Shanghai) Certificate No: Z14-97075
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 786

| Calibration Procedure(s) TMC-0S-E-02-194

| Calibration procedure for dipole validation kits

Calibration date: Sentemher 1, 2014

S e

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 certificaie.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD | 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443) Sep-14
Reference Probe ES3DV3 SN 3149 5- Sep-13 (SPEAG, No.ES3-3149_Sep13)  Sep-14
DAE3 SN 536 23-Jan-14 (SPEAG DAE3-536_Jan14) Jan-156
Signal Generator E4438C = MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer E8362B | MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14

Name Function Signature

Calibrated by: - ¢ S i

Zhao Jing SAR Test Engineer /" 95 A5 .2:& {J
Reviewed by Qi Dianyuan SAR Project Leader . - %
- — i |
Approved by. Lu Bingsong Deputy Director of the Iaboféw;y_; ‘%1‘ S q’z

Issued: September 4, 2014
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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WY CALIBRATION
' No. L0570

E-mail, ctfli@e hinattl, corm Hitpil wargrchmattl en
Glossary:
TSL tizsue simulating lquid
ConykF sensitivity in TSLf MORMx 2
LA not applicable of mot measured

Calibration is Performed According to the Following Standards:

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

by IEC 62200-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices Used in close proximity to the ear (frequency range of 200MHz to 3GHzZ)",
February 2005

c) KDBBESERE SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY/S System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Condifions Further detalls are available from the Validation REepaort at the
end of the certificate. All figures stated in the certificate are valid at the frequency
mndicated.

e Apienng Parameters with T=L The dipole 15 mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
afiented parallel to the body axis,

o [Feed Point lmoedance and Refurn Lass These parameters are measured with the
dipolz positicned under the liquid filled phantam. The impedance stated is transformed
from the measurement at the SMMA connector to the feed point. The Return Loss
ernsures low reflected power Mo uncerainty required.

e Elecincal Delay: One-way delay between the SMA connector and the antenna feed
point, Ma uncertainty reguired.

SAR measured SAR measured at the stated antenna input powier.
SAR normalized: SAR as measured, normalized to an input power of 1 W &t the antenna
connectar,

e SARfor nomingl TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result,

The reported uncerainty of measurement js stated as the standard uUncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
iCorresponds to g coveradgs probability of approximately 95%.

Cerificate Mo Z14-97075 Fage 2 of &
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Measurement Conditions
DASY system configuration asfar as nol given on page 1.
DASY Version DASYEZ 52881222
E xtrapolation Advanced Extrapolation
Phantom Triple Flat Phantorn 5.1C
Distance Dipole Center - TSL 10 with Spacer
Zoom Scan Resolution i, dy, dz=5 mm
Frequency 2450 MHz £1 MHz
Head TSL parameters
The following pararmeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters S 392 1.80 mhodm
Measured Head TSL parameters Z20+£0Z) °C 402 6 % 184 mho/m+E6 %
Head TSL temperature change during test =1.0°C
SAR result with Head TSL
SAR averaged over 1 < {1 g)of Head TSL Condition
SAH measured 260 mW input power 132 mV /g
SAR for nominal Head TSL parameters normalized to 1w 525 mW/g+ 208 % (k=2)
SAR averaged over 10 cw2° (10'g) of Head TSL Condition
SAR measured 2680 mWinput power B.20 mv /g
SAR for nominal Head TSL parameters rormalized to 1 248 miW g+ 204 % (k=2)
Body TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220G 527 195 mho/m
Measured Body TSL parameters 22002 °C 5136 % 200 mhoim £6 %
Body TSL temperature change during test <] 0°C
SAR result with Body TSL
SAR averaged over 1 cwz° (1 gy of Body TSL Condition
SAR measured 280 miWinput power 133 mv /g
SAR for nominal Body TSL parameters normalized to 1w 524 miW /g =208 % (k=2)
SAR averaged over 10 i (10 4) of Body TSL Condition
SAH measured 2580 mWinput power B.20 mvy /g
SAR for nominal BEody TSL parameters normalized to 1WW 246 miVig =204 % (k=2)
Certificate No' Z14-97075 Fage 3 of 8
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Appendix

Antenna Parameters with Head TSL

CALIBRATION
No. LOGT0

Impedance, transformed ta feed point

5710- 05710

Feturn Loss

- Z36dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint

560043 3100

Retuin Loss -237dB
General Antenna Parameters and Design
Electrical Delay (ane direction) 1192 ns

After long termn use with 100WY radiated power, only a slight warming of the dipole near the feedpaint can

he measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling is

directty conhectzd tothe second am 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 arder to improve

matching when loaded according to the position as explained in the "Measurement Conditions"

paragragph, The SAR data are not affected by this change, The overall dipole |endth is still according to

the Standard,

Mo 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

Manufactured by

SPEAG
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DARYS Validation Report for Head TSL
Test Laboratory: CTTL, Beipng, China
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 786

Communi catton System; TID 0, TW, Frequency: 2450 MMHz Duty Cyele: 1.1
Medinm parameters used: f= 2430 MHz, =184 S/m; 5=402; p =1000 kgfm3

Diate: 01.09.2014

Fhantom sechon: Left Section
Measurement Standard: DASTS (IEEETEC/ANST Ca3 12-2007)

DASY S Configuration:
Probe: EZZDW 3 - 317314%, ConvE(4 48, 4 48, 4 48), Calibrated: 2013-09-05;

sengor-Sutface: 3mim (MWechanical Surface Detection)

Electronics: DAES Sn536; Calibrated: 2014-01-23
Fhantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sertal: 116141

Measurement SW: DASYS2, Version 52.8 (B); SEMCAT X Version 14 610

(7331)

System Performance Check at Frequencies ahove 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Prohe)/Zoom Scan (7x7x7) (TxTxT)/Cube 0: Measurement gnid:
dee=5mm, dy=52mm , dz=3mm

Eeference Value =99 583 Vim; Power Drift =-0.08 4B

Peak SAR (extrapolated) =266 Wikg

SAR(] g) = 13.2 W/kg; SAR(10 g)=6.2 W/kg

Wlazitnum value of SAR (measured) =172 Wikg

-
-T&LNS

-17.02

=82

0dE=17.3 Wkg= 1238 dBW/kg
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Impedance Measurement Plot for Head TSL
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Date: 01.09.2014

DARY S Validation Report for Body TSL
Test Laboratory: CTTL, Beipng, China
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 786

Communication System; TID 0, CW, Frequency: 2450 MHz;Duty Cyele: 1;1
Iledium parameters used = 2450 MHz, o=1988 3fm, 5=351.25, p= 1000 kgfm3

Fhantom section: Center Section
Measurement Standard DASY S (IEEEMEC/ANET Ca3 15-2007)

DASY S Configuration:
Probe: EZZD 3 - 517314%, ConvEF(4.21,4.21, 4 21}, Calibrated: 2013-09-03;

setsor-Surface: 3mimn (MWechanical Swface Detection)

Electronics: DAES Sn536; Calibrated: 2014-01-23
Fhantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116172

Measurement SW: DASYS2, Version 52.8 (B); SEMCAT X Version 14 .10

(7331)

System Performance Check at Frequencies ahove 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (TxTx7)/Cube 0: Measurement grid:
dee=mm, dy=52mm , dz=5mm

Eeference Value = 97120 Vim, Power Drift =-0.03 dB

Peak SAR (extrapolated) =27 8 Wikg

SAR(] o) = 13.3 W/ke; SAR(10 g) = 6.2 W/kg

Wlazitnum value of SAR (measured) = 17.7 Wikg

-2

-17.09

=506

0dE=17.7 Wkg= 1248 dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX J: DAE4 Calibration Certificate

Report No: RXA1611-0257SAR

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client ~ TA-SH (Auden)

|CALIBRATION CERTIFICATE

Object

Accreditation No.: SCS 0108

Certificate No: DAE4-1317_Aug16

DAE4 - SD 000 D04 BM - SN: 1317

Calibration procedure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date:

August 02, 2016

This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Callibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN; 0810278 09-Sep-15 (No:17153) Sep-16

Secondary Standards 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-Jan-16 (in house check) In house check: Jan-17
Calibrator Box V2.1 SE UMS 006 AA 1002 05-Jan-16 (in house check)

In house check: Jan-17

Name

Function
Calibrated by: Dominique Steffen

Signature
Technician

B

Approved by: Fin Bomholt Deputy Technical Manager ; J W

Issued: August 2, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibfation Laborataw of e\"\\@ﬁ'/’, G  Schweizerischer Kalibrierdienst
Schmid & Partner N Service suisse d'étalonnage
Engineering AG ilam c Servizio svizzero di taratura
T
Zeughausstrasse 43, 8004 Zurich, Switzerland "/,I//;_-\\‘\\\\? S  swiss Calibration Service
Dl LW
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary
DAE data acquisition electronics
Connectorangle  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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

s Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

« [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

s Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1317_Aug16 Page 2 ot 5
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSH = 61V, full range = -100 _ +300 mY
Low Ranga: 1LSH = 61nv, full fange = <1 +3mV
DASY measuroment parameters: Auta Zero Time 3 sec, Measunng lime. 3 sec
Calibration Factora X Y z
High Range 403 606 + 0 02% (k=2) | 404 481 + 0 02% (k=2) | 403 BI18 £ 0 02% (w=2)
Low Range JO7BE2 + 1 50% (k=2) | I O3B + 1 50% (k=2) | T UBBGT ¢ 1 50% (k=2)

Connector Angle

lﬁonnntor Angle to be used in DASY system ] t1170%=1* '
Carsteats Mo DAEAI1T Augld Page Jof §
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (V) Error (%)
Channel X  +Input 200032.79 -3.68 -0.00
Channel X + Input 20006.07 1.13 0.01
Channel X - Input -20003.21 2.37 -0.01
Channel Y + Input 200031.96 -4.57 -0.00
Channel Y + Input 20005.25 0.33 0.00
Channel Y - Input -20004.62 1.1 -0.01
Channel Z + Input 200034.76 -1.90 -0.00
Channel Z + Input 20003.54 -1.36 -0.01
Channel Z - Input -20007.05 -1.23 0.01
Low Range Reading (1V) Difference (uV) Error (%)
Channel X + Input 2001.07 0.05 0.00
Channel X + Input 200.98 0.05 0.03
Channel X - Input -198.75 0.16 -0.08
Channel Y + Input 2001.23 0.25 0.01
Channel Y + Input 200.04 -0.72 -0.36
Channel Y = Input -199.83 -0.78 0.39
Channel Z + Input 2000.78 -0.03 -0.00
Channel Z + Input 200.06 -0.74 -0.37
Channel Z = Input -201.07 -1.98 1.00
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 12.74 10.34
- 200 -8.06 -10.25
Channel Y 200 10.89 10.77
- 200 -11.81 -11.91
Channel Z 200 1.17 1.05
- 200 -3.56 -3.36

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV)
Channel X 200 - 1.62 -5.02
Channel Y 200 8.83 - 2.99
Channel Z 200 10.37 5.96 Y
Certificate No: DAE4-1317_Aug16 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15752 15528
Channel Y 16479 15966
Channel Z 16106 15725

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (V) min. Offset (1V) | max. Offset (uV) e lzl:‘\;;ation
Channel X 0.01 -0.95 1.23 0.46
Channel Y 0.35 -1.00 1.91 0.54
Channel Z -1.31 -3.35 0.42 0.79

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vee) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)

Supply (+ Vcc) +0.01 +6 +14

Supply (- Vcc) -0.01 -8 -9
Certificate No: DAE4-1317_Aug16 Page 50f 5
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ANNEX K: The EUT Appearances and Test Configuration
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Front Side

Back Side
Z815 (RXA1611-0257SAR)
a: EUT
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GPS+LTE BS Diversity Antenna

¢ .[ =

Diversity Antenna
LTE B2LTE B4LTE -i
WIFLBT Antenna

€ ¢

Main Antenna GSME5SH/GSM1900W B2/W B4/ WBS/LTE B2LTE
B4LTE BSLTE B12

b: Antenna
Picture 13: Constituents of EUT
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Picture 14: Left Hand Touch Cheek Position
Z815 (RXC1512-0230SAR01R1)

Picture 15: Left Hand Tilt 15 Degree Position
Z815 (RXC1512-0230SAR01R1)
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Picture 16: Right Hand Touch Cheek Position
Z815 (RXC1512-0230SAR01R1)

Picture 17: Right Hand Tilt 15 Degree Position
Z815 (RXC1512-0230SAR01R1)
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Picture 18: Back Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)

Picture 19: Front Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)
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Picture 20: Left Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)

Picture 21: Right Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)

TA Technology (Shanghai) Co., Ltd. Page 177 of 183
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



Q} FCC SAR Test Report Report No: RXA1611-0257SAR

Picture 22: Top Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)

Picture 23: Bottom Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXC1512-0230SAR01R1)
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Picture 24: Left Hand Touch Cheek Position
Z815 (RXA1611-0257SAR)

Picture 25: Right Hand Tilt 15 Degree Position
Z815 (RXA1611-0257SAR)
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Picture 26: Back Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXA1611-0257SAR)

Picture 27: Front Side, the distance from handset to the bottom of the Phantom is 10mm
2815 (RXA1611-0257SAR)
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Picture 28: Right Side, the distance from handset to the bottom of the Phantom is 10mm
Z815 (RXA1611-0257SAR)
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ANNEX L: Product Change Description
ZTE CORPORATION

Product Change Description

As the applicant of the below model, [ZTE Corporation] declares that the product,

[Z815]

[ZTE Corporation]
HW:u50A
SW:Z815V1.3.14
SVN 04
TAC 86927802

is the variant of the initial certified product,

[Z2815]

[ZTE Corporation]
[Project Number:15ZTE287]
HW:u50A
SW: Z815V0.0.0B01
SVN 03
TAC 86927802

SOFTWARE MODIFICATIONS:

Protocol Stack changes: NO

MMS/STK changes: NO

JAVA changes: NO

Other changes detailed: Merged google security patches.

HARDWARE MODIFICATION:
Band changes: NO

Power Amplifier changes: NO
Antenna changes: NO

PCB Layout changes: NO
Components on PCB changes: NO
Speaker changes: NO

Camera changes: NO

Vibrator changes: NO

Bluetooth changes: NO

FM changes: NO

Other changes: New flash vendor.
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MECHANICAL MODIFICATIONS:

Use new metal front/back cover or keypad: NO
Mechanical shell changes: NO

Other changes detailed: Yes, Shell silk changes

ACCESSORY MODIFICATIONS:
Battery changes:NO

AC Adaptor changes:NO
Earphone changes:NO

Pa g/%j

~

APPROVED BY:Min Zhang

Project Manager: Min Zhang
Date:2016-11-08
Company: ZTE Corporation

Address:B109, #889, Bibo Rd, Zhangjiang Hi-Tech Park, Shanghai,China

Tel:+86-21-68896840

Fax: +86-21-68896835
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