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Test Laboratory: Audix SAR Lab Date: 30/03/2018
CH40340(2565MHz Front)
DUT:Gemini; M/N: Gemini 4G
Commumeation System: UID 0, Generic LTE (0), Communication System Band: Band 41,
E-UTRA/TDD (2496.0 - 2690.0 MHz), Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpolated): £=2557.5 MHz; 6 =2.049 S/m; &, =51.077, p=
1000 kg/m’
Phantom section: Flat Section
DASY 3 Configuration:

+ Probe: EX3DV4 - 3N3767, ConvF(7.47, 7.47, 7.47), Calibrated: 07/03/2018,

+ Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn899; Calibrated: 08/02/2018
Phantom: SAM1; Type: SAM; Senal: TP-1543
Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)
Configuration/CH40265(2557.5MHz Front)/Area Scan (61x81x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.80 W/kg
Configuration/CH40265(2557.5MHz Front)/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm
Reference Value = 5579 V/m; Power Dnfi =0.14 dB
Peak SAR (extrapolated) = 4. 18 Wikg
SAR(1 g) = 0.678 W/kg; SAR{10 g) = 0.552 W/kg
Maximum value of SAR. {(measured) = 1 .50 W/kg

Wikg
1.500

1.2

n.902

0.602

0.303

0.0037
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
CH40340(2565MHz Right)
DUT:Gemini; M/N: Gemini 4G
Communication System: UID 0, Generic LTE (0);, Communication System Band: Band 41,
BE-UTRA/TDD (2496.0 - 2690.0 MHz); Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpolated): £=2557.5 MHz;, 6 =2.049 5/m; & = 51.077, p =
1000 kg/m®
Phantom section: Flat Section
DASYS Configuration:

e Probe: EX3DV4 - SN3767, ConwvE(7.47, 7.47, 7.47), Calibrated: 07/03/2018;

e Modulation Compensation:

¢ Sensor-Surface: 4mm (Mechamcal Surface Detection)

¢ FElectronics: DAE4 Sn899; Calibrated: 08/02/2018

e Phantom: SAMI; Type: SAM; Serial: TP-1543

o Measurement SW: DASY52, Version 52.8 (8), SEMCAD X Version 14.6.10 (7331)
Configuration/CH402635(2557. SMHzRight)/Area Scan (61x81x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.261 Wrkg
Configuration/CH40265(2557. SMHzRight)/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.629 Vim, Power Drift = 0.19 dB
Peak SAR (extrapolated) = 0.612 W/kg
SAR(1 g) = 0.261 W/ke; SAR(10 g) = 0.114 W/kg
Maximum value of SAR (measured) = 0.297 W/kg

W/kg
0.297

0.238
0178
0119

0.060

0.0004
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
CH40340(2565MHz Top)
DUT:Gemini; M/N: Gemini 4G
Commumeation System: UID 0, Generic LTE (0), Communication System Band: Band 41,
E-UTRA/TDD (2496.0 - 2690.0 MHz), Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpolated): £=2557.5 MHz; 6 =2.049 S/m; &, =51.077, p=
1000 kg/m’
Phantom section: Flat Section
DASY 3 Configuration:

+ Probe: EX3DV4 - 3N3767, ConvF(7.47, 7.47, 7.47), Calibrated: 07/03/2018,

+ Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn899; Calibrated: 08/02/2018
Phantom: SAM1; Type: SAM; Senal: TP-1543
Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)
Configuration/CH40265(2557.5MHz Top)/Area Scan (61x81x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.362 W/ikg
Configuration/CH40265(2557.5M 1z Top)/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm
Reference Value = 11.84 V/m; Power Dnfi =-0.14 dB
Peak SAR (extrapolated) = 0.620 W/kg
SAR(1 g) = 0.306 W/kg; SAR{10 g) = 0.158 W/kg
Maximum value of SAR. {measured) = 0323 W/kg

Wikg
n.323

0.254

1.194

0.130

0.066

f.0012
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
Head 15 Degree Left CH40340(2565MHz)
DUT:Gemini; M/N: Gemini 4G
Communication System: UID 0, Generic LTE (0);, Communication System Band: Band 41,
BE-UTRA/TDD (2496.0 - 2690.0 MHz); Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpelated): £=2557.5 MHz; 6 =2.049 S/m; & = 51.077, p =
1000 kg/m®
Phantom section: Left Section
DASYS Configuration:

¢ Probe: EX3DV4 - SN3767, ConvF(7.47, 7.47, 7.47), Calibrated: 07/03/2018;
Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn899; Calibrated: 08/02/2018
Phantom: SAML; Type: SAM; Serial: TP-1543

e  Measurement SW: DASYS52, Version 532.8 (8); SEMCAD X Version 14.6.10(7331)
Configuration/Head 15 Degree Left CH40265(2557.5MHz)/Area Scan
(121x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.137 W/ke
Configuration/Head 15 Degree Left CH40265(2557.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.407 V/m;, Power Dnift = 0.17 dB
Peak SAR (extrapolated) = 0.247 Wikg
SAR(1 g) = 0.128 Wikg; SAR(10 g) = 0.070 W/kg
Maximum value of SAR (measured) = 0,136 W/kg

Wikg
0.136

01093
o.082
0.055%

0.028

0.0013
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
Head 15 Degree Right CH40340(2565MHz)
DUT:Gemini; M/N: Gemini 4G
Communication System: UID 0, Generic LTE (0);, Communication System Band: Band 41,
BE-UTRA/TDD (2496.0 - 2690.0 MHz); Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpelated): £=2557.5 MHz; 6 =2.049 S/m; & = 51.077, p =
1000 kg/m®
Phantom section: Right Section
DASYS Configuration:

¢ Probe: EX3DV4 - SN3767, ConvF(7.47, 7.47, 7.47), Calibrated: 07/03/2018;
Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn899; Calibrated: 08/02/2018
Phantom: SAML; Type: SAM; Serial: TP-1543

e  Measurement SW: DASYS52, Version 532.8 (8); SEMCAD X Version 14.6.10(7331)
Configuration/Head 15 Degree Right CH40265(2557.5MHz)/Area Scan
(91x51x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 0.463 W/ke
Configuration/Head 15 Degree Right CH40265(2557.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.871 V/m; Power Drnift = 0.17 dB
Peak SAR (extrapolated) = 0.775 Wikg
SAR(1 g) = 0.363 Wikg; SAR(10 g) = 0.232 W/kg
Maximum value of SAR (measured) = 0.452 Wikg

Wikq
0.452

0.362
0.271
0.1

0.090
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
Head Touch Left CH40340(2565MHz)
DUT:Gemini; M/N: Gemini 4G
Communication System: UID 0, Generic LTE (0);, Communication System Band: Band 41,
BE-UTRA/TDD (2496.0 - 2690.0 MHz); Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpolated): £=2557.5 MHz;, 6 =2.049 5/m; & = 51.077, p =
1000 kg/m®
Phantom section: Left Section
DASYS Configuration:

e Probe: EX3DV4 - SN3767, ConwvE(7.47, 7.47, 7.47), Calibrated: 07/03/2018;

e Modulation Compensation:

¢ Sensor-Surface: 4mm (Mechamcal Surface Detection)

¢ FElectronics: DAE4 Sn899; Calibrated: 08/02/2018

e Phantom: SAMI; Type: SAM; Serial: TP-1543

o Measurement SW: DASY52, Version 52.8 (8), SEMCAD X Version 14.6.10 (7331)
Configuration/Head Touch Left CH40265(2557.5MHz)/Area Scan
(121x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.160 W/kg
Configuration/Head Touch Left CH40265(2557.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.009 Vim; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.270 Wikg
SAR(1 g) = 0.142 Wikg; SAR(10 g) = 0.080 Wikg
Maximum value of SAR (measured) = 0,153 W/kg

W/kg
0.153

0.123
0.093
0.062

n.n3z

0.0021
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Test Laboratory: Audix SAR Lab Date: 30/03/2018
Head Touch Right CH40340(2565MHz)
DUT:Gemini; M/N: Gemini 4G
Communication System: UID 0, Generic LTE (0);, Communication System Band: Band 41,
BE-UTRA/TDD (2496.0 - 2690.0 MHz); Frequency: 2557.5 MHz,Communication System
PAR: 0dB
Medium parameters used (interpelated): £=2557.5 MHz; 6 =2.049 S/m; & = 51.077, p =
1000 kg/m®
Phantom section: Right Section
DASYS Configuration:

¢ Probe: EX3DV4 - SN3767, ConvF(7.47, 7.47, 7.47), Calibrated: 07/03/2018;
Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn899; Calibrated: 08/02/2018
Phantom: SAML; Type: SAM; Serial: TP-1543

e  Measurement SW: DASYS52, Version 532.8 (8); SEMCAD X Version 14.6.10(7331)
Configuration/Head Touch Right CH40265(2557.5MHz)/Area Scan
(91x51x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 1.19 Wrkg
Configuration/Head Touch Right CH40265(2557.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.336 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 1.87 Wikg
SAR(1 g) = 0.601 Wikg; SAR(10 g) = 0.508 W/kg
Maximum value of SAR (measured) = 1.11 Wikg

Wikq
1.110

0.090
0.670
0.449

0.229

0.0087
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Test Laboratory: Audix SAR Lab Date: 11/08/201%
Head Touch Left CH41215(2652.5MHz)
DUT: Gemini; M/MN: Gemini 4G
Communication System: UID 0, Generie LTE (0), Communication System Band: Band 41,
E-UTRA/TDD (24960 - 2690,0 MHz), Frequency: 2652.5 MHz,Commumication System
PAR: OdB
Medmm parameters used (extrapolated): f= 26525 MHz, 6 = 1.941 S/m; &, =38 813; p=
1000 kg/m®
Phantom section: Left Section
DASY S5 Configuration:

» Probe: EX3DV4 - SN3767; ConvF(7.29, 7.29, 7.29); Calibrated: 07/03/2018;
Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAEA Sn899; Calibrated: O8/02/2018
Phantom: SAM]I; Type: SAM; Serial: TP-1543

o Measurement SW: DASYS2, Version 528 (8), SEMCAD X Version 14.6.10 ({7331 )
Configuration/Head Touch Left CH41215(2652.5MHz)/Area Scan
(121x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.193 Wikg
Configuration/Head Touch Left CH41215(2652.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.097 Vim: Power Dnft = 0.08 dE
Peak SAR (extrapolated) = 0,433 Wikg
SAR(1 g) = 0.143 W/kg; SAR(10 g) = 0.079 W/kg
Maximum value of SAR (measured) = 0.186 W/kg

Wika
0.186

0.149

0112

0.07%

0.038

0.0015%
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Test Laboratory: Audix SAR Lab Date: 11/08/2018
Head Touch Right CH40165(2547.5MHz)
DUT :Gemini; M/IN: Gemini 4G
Communication System: UID 0, Generie LTE (0), Communication System Band: Band 41,
E-UTRA/TDD (24960 - 2690,0 MHz), Frequency: 25475 MHz,Commumnication System
PAR: 0dB
Medmim parameters used (interpolated): f= 2547 5 MHz: 6 =1 948 5/m; & = 3908 p =
1000 kg/m®
Phantom section: Right Section
DASY S5 Configuration:

» Probe: EX3DV4 - SN3767, ConvFi(7.47, 7.47, 7.47), Calibrated: 07/03/2018;
Modulation Compensation:
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAEA Sn899; Calibrated: O8/02/2018
Phantom: SAM]I; Type: SAM; Serial: TP-1543

o Measurement SW: DASYS2, Version 528 (8), SEMCAD X Version 14.6.10 ({7331 )
Configuration/Head Touch Right CH40165(2547.5MHz)/Area Scan
(91x51x1): Interpolated gnd: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 0.44]1 Wikg
Configuration/Head Touch Right CH40165(2547.5MHz)/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.113 Vim: Power Dnft = 0.11 dE
Peak SAR (extrapolated) = 1.38 Wikg
SAR(1 g) = 0.530 W/kg; SAR(10 g) = 0.228 W/kg
Maximum value of SAR (measured) = 0.570 W/kg

Wikg
0.570

0.456

0.343

0.229

0.11%

0.0017
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10.ANNEX C: DASY CABLIBRATION CERTIFICATE
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Client Audix Certificate No: Z18-97029
CALIBRATION CERTIFICATE |
|
Object EX3DV4 - SN:3787

Calibration Procedure(s) EF-211-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: March 07, 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 [aboratory facility: environment temperature(22+3)*c and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 27-Jun-17 (CTTL, No.J17X05857) Jun-18
Power sensor NRP-Z81 | 101547 27-Jun-17 (CTTL. No.J17X05857) Jun-18
Power sensor NRP-Z91 | 101548 27-Jun-17 (CTTL, No.J17X05857) Jun-18
Reference’0dBAttenuator | 1BNSOW-10dB  13-Mar-16(CTTL No.J168X01547) Mar-18
Reference20dBAttenuator | 18NS0W-20dB  13-Mar-16{(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7464 12-Sep-17(SPEAG No.EX3-7464_Sepi7) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG No.DAE4-1524 Sepi17) Sep-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 27-Jun-17 (CTTL, No.J17X05858) Jun-18
Network Analyzer ESO71C | MY48110673  14-Jan-18 (CTTL, No.J18X00561) Jan -18
Name Function Signature
CRlbiBied by Yu Zongying SAR Test Engineer ]
Reviewed by. Lin Hao SAR Test Engineer ﬁ:;% =
Approved by: Qi Dian e e
yuan SAR Project Leader :% i )
Issued: March 08, 2018
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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" In Colisboration with
CALIBRATION LABORATORY
Add: Ne.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +f6-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: eitli@chinattl.oom Hitpy/www.chinatil.cn

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_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praclice 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, "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

c) 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"

Methods Applied and Interpretation of Parameters:

« NORMzx, y z: Assessed for E-field polarization 8=0 (f=800MHz in TEM-cell; f>1800MHz: waveguide).

NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E* -field uncertainty inside TSL (see below ConvF).

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

s DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCF does not depend on frequency nor media.

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

o Axyz Bxyz CxyzVRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fsB00OMHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL coresponds to NORMx,y.z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat
phantom exposed by a patch antenna.

s Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

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

Certificate No: Z18-97029 Page 2 of 11
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CALIBRATION LABORATORY

Add: No.51 Xuevean Rooad, Haidian District. Bejjing, 100191, China

Tel: +B6-10-62304633-2218 Fax: +B6-10-62304633-2204%
E-muil: ettli@chinatil. eom Hitp www ghinatil en
Calibrated: March 07, 2018
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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Add: No.31 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fux: +86-10-62304633-2204
E-mail: ctili@chinattl.com Hitp:www. chinattl. cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Basic Calibration Parameters

LSensan Sensor Y = | Sensor Z | Unc (k=2)
Norm({pVi(Vim))”* | 0.55 0.57 __|0a4s | #10.0%
DCP{mV)® | 102.0 102.0 | 104.0

Modulation Calibration Parameters

uio Communication A B c D VR Unc®
System Name dB dB Vv dB mV {e=2)
0 G X (00 (00 (10 1000 |1723 |+2.0%
Y | 0.0 0.0 1.0 176.3
zZ |00 0.0 1.0 161.6

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%.

_°‘The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6)
® Numerical linearization parameter: uncertainty not required.

k Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Calibration Parameter Determined in Head Tissue Simulating Media

G

f MHz]° PaF::I::::I:yF c°"‘:;f::?" ConvF X | ConvF Y | ConvF Z | Alpha® L::f::; ::;';
750 418 0.89 9.67 9.67 967 | 035 | 075 | +121% |
835 415 0.90 938 9.38 938 | 017 | 117 | +£12.1%
900 415 0.97 9.40 9.40 940 | 014 | 137 | £121% |
1450 405 1.20 8.58 8.58 868 | 0.13 | 127 | £121%
1750 40.1 137 8.30 8.30 830 | 023 | 1.05 | £121% |
1900 | 400 1.40 7.90 7.90 700 | 020 | 1.13 | £12.1%
2000 40.0 1.40 7.81 7.81 781 | 022 | 104 | £12.1% |
2450 302 1.80 7.47 7.47 747 | 049 | 077 | +12.1%
2600 39.0 1.96 7.29 7.29 729 | 065 | 068 | +12.1%
3500 37.9 291 7.02 7.02 702 | 051 | 090 | +133%
5200 36.0 466 5.63 563 563 | 035 | 1.70 | £13.3%
5300 359 4.76 5.26 5.26 526 | 035 | 145 | £13.3%
5500 356 496 4.04 4.04 404 | 035 | 175 | t13.3%
5600 355 5.07 481 481 481 | 040 | 145 | £13.3%
5800 35.3 5.27 475 475 475 | 040 | 185 | £133%

G Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricled to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to £ 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxad to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

% Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Calibration Parameter Determined in Body Tissue Simulating Media

")

f [MH2]° Pa::II:uti:I:yF c“""{:’::;?" ConvF X | ConvF Y | ConvF Z | Alpha® D[::: :':::;
750 55.5 0.96 .03 9.03 903 | 040 | 080 | £121%
835 552 0.97 9.60 9.60 960 | 015 | 149 | £12.1%
900 565.0 1.05 9.51 9.51 951 | 018 | 133 | £12.1%
1450 54.0 1.30 8.70 8.70 870 | 010 | 148 | £12.1%
1750 534 149 8.19 8.19 819 | 022 | 113 | +12.1%
1900 53.3 152 7.83 7.83 783 | 020 | 1.16 | £12.1%
2000 533 152 7.90 7.90 790 | 018 | 122 | £12.1%
2450 527 195 7.63 763 763 | 041 | 099 | +12.1%
2600 52.5 2.16 7.47 7.47 747 | 045 | 092 | +12.1% |
3500 51.3 3.31 6.58 6.58 658 | 057 | 096 | +13.3%
5200 49.0 5.30 5.26 526 526 | 040 | 180 | +13.3%
5300 48.9 542 4.98 498 498 | 040 | 160 | +13.3%
5500 486 565 446 446 446 | 050 | 160 | £13.3%
5600 485 577 437 437 437 | 050 | 135 | +13.3%
5800 482 6.00 4.42 442 442 | 050 | 140 | +13.3%

“ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncerainty for the indicated
frequency band. Frequency validity below 300 MHz is £+ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation

formula Is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
batween 3-8 GHz al any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (@), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARpead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Aaéessment: £3.2% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3767

Other Probe Parameters

Triangular

Sensor Arrangement
Connector Angle (°) F 146.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
: Probe Overall Length 337Tmm
Probe Body Diameter 10mm
_ Tip Length 9mm
Tip Diameter 2.5mm
Probe 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 1.4mm
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Accencibed by a Swiss Accredfinion Serice |SAS5)
Thir Swiss Accrediation Service ks one of the sigratories to the EA
Multilatoral Agreement for the recognition of calibration certificabes

cliens  Audix-CN (Auden) Certificate Mo: D750V3-1159_May16
CALIBRATION CERTIFICATE 1

Ctpect D750V3 - SN:1159

Accroditation Ne.: SCS 0108

QA CAL-05.v
mm for dipole validation kits above 700 MHz

Caliration procbiursis)

Calipration dale

May 18, 2018

Treé cakbeabion cartfcali dacurmsints Bho racaahiity 1 nalonal stardands, whch feales Bhe physecal unils of maaiuraiiants 151,
Tha msasuromaonts and the uncertninbes with confidence probability ane ghvan on tha iolowing pages and wo pan of the cartificate.

AR calbentions havnd Doen concluctia in the cioled labortorny tacdity, srmdronmant lomgoratss (22 + 5)°C and humidity < 7%

Calibration Equapmant used (MATE crilical for calibention)

Primary Stardards | Cal Dato (Cortfficatn No.) Sciwduled Cakbrabon
Pl mihad NRP | M. 104778 DE-Ape-18 [(No. 217-0228802250) Api-17
Powar sansor NRP-281 | M TOE244 Di-Ape-16 (Mo 21 T-0X288) Apd-13
Powat sensor MAP-Z891 | SM: TO24E 0-Ape-18 (No_ 21 7-02288) Api-17
Radoronce 20 A Atbenuaior r SN 5058 (B0k) (-Ape-16 (Mo 21 7-02200) Apr1?
Typar-H mismalch comisnation : SM: 50472 1 DEIRT DS-Ape-16 [Ho. 21 7-02295) Apr-17
Radarance Proba EX3004 | SM T4 31-D-15 (Mo, EXI-7348_ D1 5) D=1
| DAE4 | BN: B 30-Dec-15 (Mo, DAE4-601_Dacl) Doc-14
Secondary St =2 Chock Date jin houso) Schoduled Chack
| Poswar mistor EPf-d428 | BN: GB3TAB0T04 O7-Oct-15 (Mo 207-02222) In housa checi: Oct-10
| Pownr sensor HP 84814 | BM; LiSaTeeaTes O7-Cct-15 (Mo, 21 7-02202) In housa check: Oct-16
| Poswnr pangcr HP B4B1A | SM: MY ST 0927 OF-Oct-15 (N, 217-0e2) I il chgi Oct-16
FiF ganasator ALS SHT-06 | BN T00T2 15-Jim- 15 [in house chack Jur-15] I howsa chaci: Det-16

| Matwork Analyzes HP BTS3E

| BM: LISITIR008S

18-0ct-0 (in houss chack Ocl-18)

I hocrsn chascic: Oct-18

M Function Sigratury
Casbrated tey Solen Kastrall Laboralory Techmician = I {Z{’,{?
Appieroied Ty Kt Pokvic

Il Mary 20, 2016

| Thits cattrasion cadtificale shall nct bo reprocuced secepd in Il without wiiiten aggroval of B labonadony
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Multilateral Agreement for the recognition of calibratien certificales

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.2
/A not applicable or not measured

Calibration is Performed According to the Fellowing Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) tor hand-heid
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 Absorption 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 B&5664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further details are available from the Validation Report at the and
of the certificate. All figures stated in the cerificate are valid al 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 Aetum 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
conneactor.

« 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 1o a coverage
probability of approximately 85%.
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Measurement Conditions

DASY system configuration, as lar &s not given on page 1.
DASY Version DASYS VE2 BB
Extrapolation Advanced Extrapolation
Phantom Madular Flal Phantom
Distance Dipale Center - TSL 15 mem with Spacar
Zoom Scan Resolution o, dy, dz =5 mm
Fraquency 750 MHE £ 1 MHz
Head TSL parameters
Tha following paramaterns and calculations were applisd.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 20°C 419 0.89 mho/m
Measured Head TSL parameters (220202)"C 418x68% 0.91 mhoim = 8 %
Head TSL temperature change during test =05°C —— -
SAR result with Head TSL
SAR mraged over 1 em” (1 g) of Hesd TSL Condition
SAR maasured 250 mW sngat porwvar 2.08 Wikg
S5AR for nominal Head TSL parametars narmalized fo 1W B0 Wikig = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Hend TSL condition
SAR measured 250 m\W inpul power 1.35 Wikg
SAR for nominal Head TSL paramelars narmalized 1o 1W 5.32 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.86 mha'/m
Measured Body TSL parameters (22.0x0.2) "C 554 x6% 1.00 mho'm £ & %
Body TSL temperature change during test <05°C —— e
SAR result with Body TSL
SAR averaged over 1 em® {1 g} of Bady TSL Conddion
SAR maasungd 250 miW input power 226 Wikg
SAR for nominal Body TSL parametars nomalized to 1W B.72 Wikg & 17.0 % (k=2)
SAR averaged over 10 om® (10 g) of Body TSL condition
SAR measwned 250 mW input power 1.48 Wikg
SAR for nominal Body TSL parametens nomalized to 1W 5.77 Wikg = 16.5 % [k=2}
Certificale Mo! DTEIV3-1158_May16 Page 3ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 18.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN:1159

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

Medium parameters used: £= 750 MHz; o = | $/m; & = 55.4; p = 1000 kgfm’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAIEC/ANS] C63.19-2011)

DASY 52 Configuration;
s Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2015;
«  Sensor-Surface: L.4mm (Mechanical Surface Detection)
+« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+  Phantorm: Flat Phantom 4,91 Type: QDOOOP42AA; Senal: 1001

« DASYS252.8.8(1258) SEMCAD X 14.6.107372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Loom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 57.09 Vim; Power Drifi = -0.00 dB

Peak SAR (extrapolated) = 3.38 Wikg

SAR(] g) = 2.25 Wikg: SAR(10 g) = 1.45 Wikg

Maximum value of SAR {measured) = 2.99 Wikg

=2.00
-4.00
-6.00
-8.00

-10.00

0 dB =299 Wike = 4.76 dBW/kg
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Impadance Measuramant Plot for Body TSL
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Cli Audix Certificate No:  Z17-97062
ent

CALIBRATION CERTIFICATE

Object D900V2 - SN: 14088

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: June 07, 2017
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 labaratory facility: environment temperature(22+3)'C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate Na.) Scheduled Calibration
Power Meter NRPZ2 101918 27-Jun-18 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 101547 27-Jun-18 (CTTL, No.J16X04777) Jun-17
Reference Probe EX30V4 | SN 3617 23-Jan-17(SPEAG,No.EX3-3617_Jan17) Jan-18
DAE4 SN 771 19-Jan-17(CTTL-SPEAG No.Z17-97016) Jan-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X002886) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer {4

Reviewed by Lin Hao SAR Test Engineer ‘Tﬁjliakb
Approved by: Qi Dianyuan SAR Project Leader . ,_/-374_/

Issued: June 09, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 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) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) 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 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.

* CElectrical 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.

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%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

100091, China

Fax: +86-10-62304633-2504
httpefwww chinattl.cn

DASY Version DASYS2 52.10.0.1442
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Iiequuncy 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+02)°C 418+6% 0.98 mho/m + 6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267TmW /g

SAR for nominal Head TSL paramelers

normalized to 1W

10.6 mW ig £ 18.8 % (k=2) |

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

Condition

SAR measured

250 mW input power

1.71mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.79 mW /g £ 18.7 % (k=2) |

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0*C 55.0 1.05 mho/m
Measured Body TSL parameters (220£02)°C 551+6% 1.04 mho/m £ 6 % |
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged over1 ¢m (1 g) of Body TSL Condition

Certificate No: 217-97062

SAR measured

250 mW input power

261mW /g

SAR for nominal Body TSL paramelers

normalized to 1W

10.6 mW /g + 18.8 % (k=2)

SAR averaged over 10 ¢m ¥ {10 g) of Body TSL

Condition

SAR measured

250 mW input power

1.71mWig

SAR for nominal Body TSL parameters

normalized to 1W

6.90 mW /g £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

: Impedance, transformed to feed point 51.70- 6.40j0

| Return Loss -23.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point | 49.30- 9320

Relurn Loss I - 20.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1512 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 line is directly
connecled 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 pesition as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

i Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 06.07.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 14088
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f =900 MHz: o = 0.983 S/m; g, = 41.84; p= 1000 kg.fm"'
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY3S Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.59. 9.59, 9.59); Calibrated: 1/23/2017;

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 1/19/2017

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

= Measurement SW: DASY52. Version 52.10 (0): SEMCAD X Version 14.6.10
(7413)

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

Reference Value = 59,48 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.62 W/kg

dB
]

-2.26

-4.52
-6.78
9,04
-11.30 r
0 dB =3.62 W/kg = 5.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date; 06.07.2017

l'est Laboratory: CTTL. Beijing, China

DUT: Dipole 900 MHz: Type: D900V2; Serial: D900V2 - SN: 1d088
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: =900 MHz; o = 1,035 S/m; &, = 55.14; p= 1000 kg/m*
Phantom section: Center Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(9.89, 9.89, 9.89); Calibrated: 1/23/2017:

» Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 1/19/2017

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

*  Measurement SW: DASY 52, Version 52.10 (0): SEMCAD X Version 14.6.10
(7413)

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

Reference Value = 57.67 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.90 W/kg

SAR(1 g) = 2.61 W/kg: SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.48 W/kg

dB
0

-2.12

-4.24

-6.35

-8.47

-10.59

0dB =3.48 W/kg =5.42 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Audix Certificate No: Z17-97063
CALIBRATION CERTIFICATE

Object D1800V2 - SN: 2d186

Calibration Procedure(s) FD-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: June 05, 2017

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 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 NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE4 SN 771 19-Jan-17(CTTL-SPEAG No.Z17-87016) Jan-18
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer z(Zj :

Reviewed by: Lin Hao SAR Test Engineer tﬂ'ﬁﬁ;
Approved by Qi Dianyuan SAR Project Leader -—_v%,—.tﬁ-\,

Issued: June 9, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) 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
parallel to the body axis.

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

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

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

* SAR for nominal TSL parameters: 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%.
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Measurement Conditions

Fac: +B6-10-62304633-25
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04

DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 52.10.0.1442
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 220°C 40.0 140 mhoim |
Measured Head TSL parameters (220+02) °C 396+6% 139 mho/m £6 % |
Head TSL temperature change during test <1.0°C - an
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

990 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.7 mW /g + 18.8 % (k=2)

SAR averaged over 10 ¢m" (10 g) of Head TSL

Condition

SAR measured

250 mW input power

514 mW /g

SAR for nominal Head TSL paramelers

normalized to 1W

20.6 mW /g + 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied

Temperature Permittivity Conductivity |
Nominal Body TSL parameters 220°C 53.3 152mhofm |
Measured Body TSL parameters (22.020.2)°C 53.5+6% 1.51 mho/m + 6 % _I
Body TSL temperature change during test <1.0°C — ‘
SAF result with Body TSL
| SAR averaged aver1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

997 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

40.1 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

522mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.9 mW /g £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60- 1.98j0 |

Return Loss [ -32.3dB ]

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.200- 1.88jQ

i Return Loss - 25.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.320 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-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 explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by - SPEAG |
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DASYS Validation Report for Head TSL Date: 06.05.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d186
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz: 6 = 1.391 S/m; er = 39.56; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.22, 8.22, 8.22): Calibrated: 1/23/2017:

» Sensor-Surface: |.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated: 1/19/2017

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

+  Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)

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

Reference Value = 101.8 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) =9.9 W/kg: SAR(10 g) = 5.14 W/kg

Maximum value of SAR (measured) = 15.5 W/kg

dB
]

-3.49

-10.48
-13.97
-17.46
0 dB = 15.5 W/kg = 11.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.05.2017

l'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d186
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz; 6 = 1.511 S/m; &, = 53.54; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(8.14, 8.14. 8.14): Calibrated: 1/23/2017:

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

» Electronics: DAE4 Sn771; Calibrated: 1/19/2017

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

+«  Measurement SW: DASY 52, Version 52.10 (0): SEMCAD X Version 14.6.10
(7413)

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

Reference Value = 92.39 V/m; Power Drift = -0,05 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.22 W/kg

Maximum value of SAR (measured) = 15.2 W/kg

dB ' o —— i o
0

-3.41
-6.82
-10.22

-13.63

-17.04

0 dB =152 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Audix Z17-97065

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 862

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: June 06, 2017

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 cerlificate.

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 Mater NRP2 101918 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE4 SN 771 19-Jan-17(CTTL-SPEAG,N0.Z17-97018) Jan-18
Secondary Standards 1D # Cal Date{Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL. No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Sianature
Calibrated by: Zhao Jing SAR Test Engineer 2 gi,
Reviewed by: Lin Hao SAR Test Engineer M
Approved by: Qi Dianyuan SAR Project Leader %

Issued: June 09, 2017

This calibration certificate shall not be reproduced except in full without written approval of the laberatory.
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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 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

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

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

Additional Documentation:
e) 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
parallel to the body axis.

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

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

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

» 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: Z17-97065 Page 2 of &

Audix Technology (Shenzhen) Co., Itd.. Report No. ACS-SF18001  Page 230 of 280




®
AUDI X AUDIX Technology (Shenzhen) Co., Ltd.

r"\." in Collaboration with
SI7L s peag
CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, Chinn

Tel: +86-10-62304633-2079 Fax: +86=10-62304633-2504
E-mail: ettl@chinattl.eom hitp:/fwww.chinattl.cn

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.0.1442
Extrapolation Advanced Exirapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer i
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 392 1.80 mho/m |
Measured Head TSL parameters (220+0.2)°C 3D6+6% 1.81 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —

SAR result with Head TSL
SAR averaged over1 ¢m (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2mWig
SAR for nominal Head TSL parameters normalized to 1W 52.8 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cii’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 613 mW /g
SAR for nominal Head TSL parameters normalized lo 1W 24.5 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+02)°C 528+6% 1.96 mho/m £ 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 129 mW /g
SAR for nominal Body TSL parameters normalized to 1W 51.5 mW /g + 18.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Body TSL Condition
SAR measured 250 mW input power 584 mW/g
SAR for nominal Body TSL parameters normalized to 1W 23.7 mW /g £ 18.7 % (k=2)
Certificate No: Z17-97065 Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4860+ 5.14j02 |

Return Loss - 25.4dB |

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.70+ 4.98j00

Return Loss - 26.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.273ns

After lang term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-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 explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 06.062017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ = 1.809 S/m; er = 39.63; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANS] €63.19-2007)

DASY 5 Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.74, 7.74, 7.74); Calibrated: 1/23/2017:
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn771; Calibrated: 1/19/2017
» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA; Serial: 1161/1
»  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, dz=5Smm
Reference Value = 82.85 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 27.4 W/kg
SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.13 W/kg
Maximum value of SAR (measured) = 22.0 W/kg

dB
0

-4.4b

-8.93

-13.39

-17.86

-22.32

0 dB = 22,0 W/kg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.06.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; = 1.959 S/m: g, = 52.82; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2007)

DASY 5 Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(7.8, 7.8. 7.8): Calibrated: 1/23/2017:
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn771; Calibrated: 1/19/2017
» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
+ Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=53mm,
dy=5mm, dz=5mm
Reference Value = 92,72 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 27.0 W/kg
SAR(1 g)=12.9 W/kg; SAR(10 g) = 5.94 Wikg
Maximum value of SAR (measured) = 21.8 Wikg

dB
0

-4,42
-8.85
-13.27

-17.70

4,

0dB=21.8 W/kg = 13.38 dBW/kg

-22.12
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Impedance Measurement Plot for Body TSL
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Client Audix Certificate No: Z17-97066
|
CALIBRATION CERTIFICATE ‘
Object DSGHzV2 - 8N: 1102
Calibration Procedure(s) FO-711 5

Calibration Procedures for dipole validation kits

Calibration date May 25, 2017

This cafibration 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 cerificate

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

Calibration Equipment used (METE critical for calibration)

I F’m a_r'_.-_ﬁtgnde_m:ls ID# Cal Date(Calibrated by, Certificate No J Scheduled Calibration
Power Meter NRPZ | 101818 27-Jun-16 (CTTL, No.J16X04777) 7
Power sensor NRP-Z91 | 101547 27-Jun-18 (CTTL. No J1BX04777) Jun-17
ReferenceProbe EX3DV4 | SN 7433 26-Sep-16{SPEAG N0 EX3-T433_Sep16) Sap-17
DAES SM 1331 19-Jan-17(CTTL-SPEAGNo.Z17-87015) Jan-18
Ee:nndaw Slandards IEI # C-al Data{Calibrated by, Cerificate No.) ) Scheduled Calibration

Signal Generator E4438C M?-:gﬂﬁd.au

MetworkAnalyzer ES0TI1C | MY46110673

13-Jan-17 :l:TTL Mo.J1TX00286)
13-Jan-17 (CTTL, No_J17X00285)

Jan-18
Jan-18

Mame Fungtion Signature
Calibrated by Zhao Jing SAR Tast Engineer ‘éi‘
Reviewad by: Lin Hao SAR Test Engineer ’@‘FJ%}
Approved by CH Dianyuan SAR Project Leadar %

Issued: May 27, 2017 |
Thiz calibration cerificate shall nol be reproduced excapt in full without written approval of the laboratory
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Tk = K= [ 0-62 306332079 Fio: #Bf=-10-62304633-2504
E-mail: cuiliflchinatil com hatp wwew.chinattl.cn
Glossary:
TSL tissue simulating liguid
ConvF sensiivity in TSL/ NORMx, y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5id 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absarplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigques®, June 2013

b) IEC 62209-1, *Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
commiunicalion devices- Part 1: Device used next to the ear (Fregquency range of 300MHz to
BGHz)", July 2016

c) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to BGHz)", March 2010

d) KDBBE5664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation;
&) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

» Measuremant Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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 exacily below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis

+ Feed Foint Impedance and Return Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No unceriainty required

« Elsctrical Delay. One-way delay beiween the SMA connector and the antenna feed point
No uncertainty required

= SAR measured! SAR measured at the stated antenna inpul power,

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

s SAR for nominal TSL parameters’ The measured TSL paramelers are used to calculate the
nominal SAR result,

The reported 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 Mo 21797066 Page 2 of 14
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Measurement Conditions
DASY system configuration. as far a8 nol given on page 1

DASY Version DASYEZ 52.10.0. 1442
Extrapolation Advanced Exirapolation

Fl;_rl;_ _Trl-r.-'_z-'FIa! Phantom 5 11-2‘.- ;

Distance Dipole Ce nl,urTTSL 10 mm | with Spacer

Zoom S-cnr.l_ﬂumlulmn I . |:|l, = & mm, dz = 1.4 mm Graded ‘r-?-.mn = 1.4 (Z diracticn) 1

5250 MHZz = 1 MHz
EB00 M-z =
5750 MHz £ 1 MHz

Frequency

1 MHz

Head TSL parameters at 5250 MHz

Tha fellowing parameters and calculations were applied

Temparature Paormittivity Conductivity
Noeminal Head TSL parameters 22 |.;.| G kL& ST & T:I mhaim
"!:H_u'l ured Head TS-L_FlﬂmGI‘GH- _ (220202 "C . BTxE% 481 mholm £ 6 % ]
Head TSL temperature change during ln:ti <1.0*C o | .-_ |
SAR result with Head TSL at 5250 MHz

_?AFI averaged over1 o (1 g) of He Conditian |
| SAR me.1;u.w-!::lm__-___“m““ : 100 miY inpul powar | TEImW I g
I SAR for nominal Head TSL parameters normakized ta 1W TEImWig = 24.-1. "% (k=2) .

SAR averaged over 10 ¢m (10 g) of Head TSL Condition [ |
I SAR maasured 100 mWW input poswer 1 21TmW ig

SAR for nominal Head TS1L paramatars

Centificate Mo: 217-97066 Page 3 of

normalized 1o 1W

21,7 mW g = 24.2 % (k=2) |
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Head TSL parameters at 5600 MHz
Tha folowing paramelers and calculalions wons applisd

Temparature Parmittivity Eonuucum,
| Mominal Head TSL parametors 22 E g 355 5 07 mhaim a0
;a_-u_;;;d-'m‘l._mmauu [(220+02) E . 361208 % 4 84 mho/m £ 8 % :
I Head TSL tempaerature change during tnul! <1.0°C — —_
SAR result with Head TSL at 5600 MHz A

| SAR luu.gmzl over1 cm’ i1 g} of Haad T5L Caondition |

S5AR measured . 100 mivy mm.n PO I B4 mW i g
| SAR for nominal Head TSL parameters normalized fo 1% | 81.6 mW ig £ 24.4 % (k=2)

SAR averaged over 10 om (10 g) of Head TSL Condition r

SAR measurad 100 mW input power _i 231 mWN I g—
.Su"-P for noménal Head TSL paramaters normallzed to 1W I 232 m\.lll.rq;#.:! % (k=2)

Head TSL parameters at 5750 MHz
The following parameters and calculaions WIS applisd

| Temperature | Parmittivity Conductivity
Nominal Head TSL parmmetars 220°'C i54 | 522 mhoim o
Measured Head TSL I:Ilrlll'litl-'l'! (#20£03) "C MO0+E6% | 5.00 mhaim + 8 %
Head TSL temperature change during tost <t.0*C | — _
SAR result with Head TSL at 5750 MHz ____n
SAR averaged over1 it {1 g) of Head TSL | Condilion
| SAR measured o 100 miW input pawer TEB MW ig
I_E:-ﬂﬂ for nominal Head TSL paramalers normakized o 1W 799 mW /g £ 24.4 % (k=2)
ISAH l!rlrlul:! gvar10 o {10 g} of Head 'I'SL_ | Condifion N |
SAR measured 100 mW inpul poveed 224 mW /g |
! SAR for nominal Head TSL parametlers normalized o 1W 225mWig= u.'.'_-r. (=2} i
Certificate No: Z17-97066 Page 4 of 14
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E-l:ll:|jg|I TSL paramﬂturs at 5351} MH:

# Wb | D82 AT -2 504

Tum;ur' Parrnil'lwlty Cnl'ldu:ll'lﬂtjl
I Mominal Body TSL parametors no'c 438 ] 5,38 mho/'m
Measured Body TSL parameters l (2020 ;i‘_l ‘c | ATH+E% | -545 mhafm £ 8 %
Body TSL temparature change during test =1.0*C —_
SAR result with Body TSL at 5250 MHz
| SAH‘. n-ugﬁﬂ overi om {1 glef anp TEL Condilion

Sukl-\ rnun,uur:d

100 miW inpat power

7BZmW /g

S.ﬁ.F! far r'.umwal Bud-.r TSL parameters

marmalized fo 1TW

TEI mW ig £ 24.4 % [k=2)

SAR averaged over 10 cinr |

Condilion

(10 @) of Body TSL

SAR maasuned

100 mW inpul power

215mwW /g

*:-'\F! T nosminal Bmu T.SL p-aramel.ejs

Body TSL parameters at 5600 MHz
The following paramaters and calculations ware applied

narmaiized bo 1W

214 mW iig £ 24.2 % (k=2)

B | Temperature Pormittivity Conductivity |
Nominal Body TSL paramatern | no'c 485 £.77 mha/m |
Mauumﬂ Body TSL parameters (220202 °C [ 4TI+B% .-_5 B0 r:'l.-"l-_lll'_lﬂ 6%
Body TEII-_ tl.!!'np-u-r:turu change during lﬂt' <1.0°*C - !
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 e’ o g} of Body TSL Cmd.l-tlnn | -

SAR measursd

SAR for nominal Body TSL parameters

100 mW inpul power

T ETrn'.'.' ]

mormalized o 1W

ﬂ!mw.rg:tn-lﬂtkﬂi

SAR averaged over 10 o ' {10 g of Body TSL

Condition

SAR measured

100 mW inpul power

223mWig

SAR for nominal Body TSL paramelors

Certificpte Mo Z17-97066 Page +
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Body TSL parameters at 5750 MHz

The following parameders and calculations wene appilisd

Temperature Permittivity
Nominal Body TSL paramaters I 20°C [ 483
. Measured Body TSL p:;arnut_w'l (22002 ’ il .'."1- + 8 Y
Body TSL ;mperaturn change during ::sl- =1.0°C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 O (1 g) of Body TSL L omditsan

SAR measured 100 mVW Inpat povear

SAR for nominal Body TSL paramabers normalized o 1W

SAR averaged over 10 cm (10 g) of Body T5L Condition

SAR measured 100 m\W inpul povwer

SAR for nominal Body TSL parameles narmadized to YWY

Cenificate Noc £17-97066 Pageaol 4

Conductivity

504 mhoim

5 BB mhaim £ 8 %

TABmW /g

Td4 mW Jg £ 24.4 % [k=2)

211 mWig

21.0 miW /g £ 24.2 % (k=2)
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Appendix {Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed paim 4700 - 4150

Relum Loss - 25 6d8

Antenna Parameters with Head TSL at 5500 MHz

| Impadance. transformed io feed point

55200 - 1870
cf.".ulll Loss 24 248
Antenna Parameters with Head TSL at 5750 MHz
| Impedance, transfiormad to faed poin 51.00 - '|_'5'.?|ﬂ
| Refurn Loss | - 33 448
Antenna Parameters with Body TSL at 5250 MHz
Impedanca, transformed to feed point | 48 20) - 2L.5Tj0
| Return Loss ! 20048
Antenna Parameters with Body TSL at 5600 MHz
| Impedance, transformed 1o feed palnt 5650 - 1,310
! Raturm Loss 24 1dB
Antenna Parameters with Body TSL at 5750 MHz
I Impedance, transformed to feed podnl 220 - 14810
Ratum Loss J1.7d8

Centificate No: £17-0700686 Page 7 of 14
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General Antenna Parameters and Design

Elactrical Delay (one direction) 1.308 ns

After long term use with 100W radiated power, only a siight warming of the dipole near the feadpoint can
D& measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connecisd lo the second arm of the dipole. The antenna is therafona short-circuited for DC-signals. On some
of ihié dipoles, small end caps are added to the dipale arms in ardar to iImprove matching when leaded
according fo the position as éxplained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

No excessive force must be applied to the dipole arms, becauses they might bend or the soldered
connections near the feadpont may be damaged

Additional EUT Data

Manutaciured by | SPEAG
Certificate Moc £ 1797066 i’.@_u: £al 14
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DASYS Validation Report for Head TSL Date: 05.25.2017

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 5GHz; Type: D5GHZV2; Serial: DSGHzVZ - SN: 1102
Communication System: CW. Frequency: 5250 MHz. Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium parameters used: { = 5250 MHz; o = 4,612 mhao/m; er = 35.73; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 4.938 mho/m; er=36.11.p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.085 mho/m: gr = 36.04;
g = 1000 kg/m3,
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IECIANS| C63.18-2007)
DASYS Configuration

* Probe: EX3DV4 - SN7433; ConvF(5,13,5.13,5.13); Calibraled: 2016/9/26,
ConvF(4.58 4 59 4.59); Calibrated: 2016/8/26, ConvF(4.66.4.66,4.66);
Calibrated: 2016/9/26,

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

* Electronics: DAE4 Sn1331; Calibrated: 2017/1/18

* Phantom: Triple Flat Phantom 5.1C; Type: QO 000 P51 CA; Serial: 1161/3

*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(T413)

Dipole Calibration /[Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8xT7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68 47 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 7.53 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration /IPin=100mW, d=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 71.52 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolaled) = 358 Wikg

SAR(1 g) = 8.14 Wikg; SAR(10 g) = 2.31 Wikg

Maximum value of SAR (measured) = 20.5 Wkg

Cerificate No: Z17-97066 Page 9 of 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.52 Vim; Power Drift = 0.01 dB

Feak SAR (extrapolated) = 34.1 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) = 2.24 Wikg
Maximum value of SAR (measured) = 19.8 Wikg

dB

-1.BB
1531

-22.97

-30.62 A

' I
as28 |

0 dB = 19.6 Wikg = 12.92 dBW/kg

Certificate Mo, Z17-07066 Page thof 14
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Impadance Measureament Plot for Head TSL

Start S0 Y 100 v o G- [
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DASYS Validation Report for Body TSL Date: 05.23.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1102
Communication System; CW, Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium paramaters used: { = 5250 MHz; o = 5.448 mho/m; er = 47.88; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 5.798 mho/m: &r = 4731 p =
1000 kg/'m3, Medium parameters used: f = 5750 MHz; o= 5.879 mho/m; er = 47.23;
p = 1000 kg/m3,
Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.18-2007)
DASYS Configuration

*  Probe: EX30V4 - SN7433; ConvF({4.68,4.68,4 88), Calibrated: 2016/9/26,
ConvF(3.98,3.98,3.98); Calibrated: 2016/9/26.ConvF(4.35 4.35 4 35);
Calibrated: 2016/9/28,

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

* Electronics: DAE4 Sn1331; Calibrated: 2017/1/19

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serfal: 1161/3

* Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7413)

Dipole Calibration IPin=100mW, d=10mm, f=5250 MHz/iZoom Scan,
dist=1.4mm (BxEx7)/Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1 4mm
Reference Value = 66.68 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 20.9 Wikg

SAR(1 g) = 7.62 Wikg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 17.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.31 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(1g) = 7.97 Wikg: SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 19.7 Wikg

Centiflcate Na: 21 7-97066 I‘a.J__'n,: 12 of 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm
Reference Value = 65.96 VWm; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.7 Wikg

SAR(1 g) = 7.48 Wikg; SAR(10 g) = 2.11 Wikg

Maximurm value of SAR (measured) = 17.8 Wikg

-B.12

-16.24
-24.36
-32.48

-A0L60

0 dB = 17.8 Wikg = 12.50 dBW/kg
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Calibration Laboratory of i¢'*$";.} § Schweizerischer Kalibrierdienst
Schmid & Partner ﬁﬁ Service suisse d'étalonnage
Engineen’ng AG T2 c Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland ﬁf,ﬁ#s‘ S suwisa Calibration Service
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

ciient  Audix-CN (Auden) Certificate Mo: D2600V2-1123_May16
CALIBRATION CERTIFICATE

Dhbject D2600V2 - SN: 1123

Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: May 19, 2016

This calibration certificate decuments the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncerainties wilh confidence probability are given on the following pages and are part of the certificate.
All calibrations have been conduciad in the closed laboratory facilty: anmvironmant lemperalure (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D @ Cal Date (Cenificate No. Scheduled Calibration
Fower mater NRP SN: 104778 06-Apr-16 {No. 217-02288/02280) Apr-17 I
Paower sensor NARP-Z291 SM: 103244 06-Apr-16 (Mo, 217-02288) Apr-1T
Power sensor NRP-Z31 BN: 103245 06-Apr-16 (Mo, 217-02289) Apr-17
Rotarence 20 dB Attenualor SN: 5058 (20Kk) 05-Apr-16 (No. 217-02282) Apr-1T
Type-N mismateh combination SN: 5047.2 ( 08327 05-Apr-16 (Mo, 217-02205) Apr17
Reference Probe EX3DV4 SM: 7348 31-Dec-15 (No. EX3-7348_Dec15) Dec-16
DAE4 SM: 601 30-Dec-15 (No. DAE4-601_Dec1s) Dec-16
Secondary Standards D é Check Date (in house) Scheduled Check
Power meter EPM-4428 SM: GB3T480704 07-0ct-15 (Mo, 217-02222) In house check: Oct-16
Power sensor HP 84814 SN: US3rzez7es 07-0c1-15 (No. 217-02222) In house chick: Oct-16 |
Fower sensor HP B4814 SN: MY41082317 07-0c1-15 (Mo, 217-02223) In house check: Oci-16
HAF generator H&S SMT-06 SM: 100872 15-Jun-15 (in house check Jun-15) In house check: Oct-16
Matwork Analyzer HP 8753E SN: US3T390585 18-0c1-01 (in house check Oct-15) In house check: Oct-16

Nama Funcion Signaturs
Calitrated by: Jnton Kastrati Laboratory Technician w
Approved by: Katja Pokavic Technical Manager % g

lszwad: May 20, 2016

This calibration cedificate shall not ba reproduced excepl in full withoutl wrilten approval of the laboratory.
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Calibration Laboratory of K8, g Schweizerischer Kalibrierdienst
Schmid & Partner ’iﬁﬁ‘ G Service suisse d étalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrassa 43, 8004 Zurich, Switzerland % n’ﬁ“‘:‘»“? S  swiss Calibration Service
Accradited 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:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

¢} |EC 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:
e) 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
parallel to the body axis.

s 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 FElectrical 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.

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%.

Cerificate No: D2600V2-1123_May16 Page 2ot 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conduetivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+02)°C 3B.0+6 % 2.04 mho/m £ 6 %

Head TSL temperature change during test =05°C e =
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measurad 250 mW input power 14.4 Wikg

SAR for nominal Head TSL parameters nomalized to 1TW 56.3 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 6.38 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 525 2.16 mho/m

Measured Body TSL parameters (22.0x202)°C 22x6% 2.21 mho/m =6 %

Body TSL temperature change during test <05°C — —
SAR result with Body TSL

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

SAR measured 250 mW input power 13.6 Wikg

SAR for nominal Body TSL parameters normalized to 1TW 53.8 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.07 W/kg

SAR for nominal Body TSL parameters normalized to 1W 24.1 Wikg = 16.5 % (k=2)
Certificate No: D2600V2-1123_May16 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 489101 -6.3 0
Return Loss -23.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.7 0 - 4.7 i}
Return Loss -23.5dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1146 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 line is directly connacted to the
second arm of the dipole. The antanna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve malching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not atfected by this change. The overall dipole length 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
Manufactured on October 22, 2015
Certificate No: D2600V2-1123_May16 Page 4 of B
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DASYS5 Validation Report for Head TSL

Date: 19.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D26(MV2 - SN: 1123

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.04 S/m; & = 38; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASY52 52 8.8(1258); SEMCAD X 14.6.1((7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 115.4 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.38 Wikg

Maximum value of SAR (measured) = 24.5 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 24.5 W/kg = 13.89 dBW/kg

Certificate No: D2600V2-1123_May16 Page 5 of 8
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Impedance Measurement Plot for Head TSL

13 May 2816 12:35:15
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DASY5 Validation Report for Body TSL

Date: 19.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600Y2; Serial: D2600V2 - SN: 1123

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; ¢ = 2.21 S/m; .= 52.2; p= 1000 i-;.gfml'
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 5n601; Calibrated: 30.12.2015
+« Phantom: Flat Phantom 5.0 (back); Type: QDOO0PS0AA; 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=5mm, dy=5mm, dz=5mm

Reference Value = 106.7 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(I g) = 13.6 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 22.6 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0 dB = 22.6 W/kg = 13.54 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client : Audix Certificate No: Z18-87032

Object DAE4 - SN: 899

Calibration Procedure(s) FF-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: February 08, 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 laboratory facility: environment temperature(22:3)c and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer fl/&wﬁz "D
Reviewed by: Lin Hao SAR Test Engineer mﬁ-ﬁ)
Approved by: Qi Dianyuan SAR Project Leader =D —

Issued: February 08, 2018
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 resuits.
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DC Voltage Measurement
AMD - Converter Resoclution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range 1LSB = BinV full range = -1 A3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Zz
High Range 402,436 + 0.15% (k=2) | 403.025+ 0.15% (k=2) | 403.015 + 0.15% (k=2)
Low Range 3.98018+ 0.7% (k=2) | 3.97653 +0.7% (k=2) | 3.98312 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system R R
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