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Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

6-WLANSGHz-802.11a 6Mbps-Edge2-0cm-Ch48

Communication System: UID 0, WIFI (0); Frequency: 5240 MHz;Duty Cycle: 1:1
Medium: MSL_5G_170807

Medium parameters used: = 5240 MHz; o = 5.222 S§/m; & = 50.023; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.94, 4,94, 4.94); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVA002AA; Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 0.141 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.921 V/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 0.308 Wikg

SAR(1 g)=0.078 Wikg: SAR(10 g) = 0.030 W/kg

Maximum value of SAR (measured) = 0.146 Wikg

dB

-5.23

-10.45

-15.68

-20.90

-26.13

0 dB = 0.146 W/kg = -8.36 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

4-WLANSGHz-802.11a 6Mbps-Back-0cm-Ch48

Communication System: UID 0, WIFI (0); Frequency: 5240 MHz;Duty Cycle: 1:1
Medium: MSL_5G_170807

Medium parameters used: = 5240 MHz; o = 5.222 S§/m; & = 50.023; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.94, 4,94, 4.94); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVA002AA; Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.710 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 6.870 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g)=0.333 W/kg: SAR(10 g) = 0.103 W/kg

Maximum value of SAR (measured) = 0.696 Wikg

-10.00

-20.00

-30.00

-40.00

-b0.00

0 dB = 0.696 W/kg =-1.57 dBW/kg




Produkte
Products

Appendix A A TUVRheinland®

50090969 004
Page 18 of 24

Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

3-WLANS5GHz-802.11a 6Mbps-Keyboard-Back-0cm-Ch48

Communication System: UID 0, WIFI (0); Frequency: 5240 MHz;Duty Cycle: 1:1
Medium: MSL_5G_170807Medium parameters used: f = 5240 MHz; 0= 5.222 S/m;: &=
50.023; p = 1000 kg/m’

Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.94, 4,94, 4.94); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVA002AA; Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(71064)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.764 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 6.851 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.81 W/kg

SAR(1 g) = 0.344 W/kg; SAR(10 g) = 0.103 W/kg

Maximum value of SAR (measured) = 0.736 Wkg

dB
0

-10.00

-20.00

-30.00

-40.00

-b0.00

0 dB =0.736 W/kg =-1.33 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co..Ltd. Date: 07.07.2017

9-WLANSGH2z-802.11a 6Mbps-Front-0cm-Ch149

Communication System: UID 0, WIFI (0); Frequency: 5745 MHz;Duty Cycle: 1:1
Medium: MSL 5G_170707

Medium parameters used: f= 5745 MHz; ¢ = 6.044 S/m; & = 49.062; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.34, 4.34, 4.34); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVAO02AA; Serial: TP:1231

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.31 W/kg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 11.584 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 6.00 Wikg

SAR(1 g) = 0.95 W/kg: SAR(10 g) = 0.338 W/kg

Maximum value of SAR (measured) = 2.40 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 2.40 W/kg = 3.80 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co..Ltd. Date: 07.07.2017

10-WLANSGHz-802.11a 6Mbps-Front-0cm-Ch157

Communication System: UID 0, WIFI (0); Frequency: 5785 MHz;Duty Cycle: 1:1
Medium: MSL 5G_170707

Medium parameters used: f= 5785 MHz; 6 = 6.097 S/m; & = 48.941; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.34, 4.34, 4.34); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVAO02AA; Serial: TP:1231

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.47 W/kg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 13.095 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 6.81 Wikg

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.370 W/kg

Maximum value of SAR (measured) = 2.67 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0dB=2.67 Wkg =4.27 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co..Ltd. Date: 07.07.2017

11-WLANSGHz-802.11a 6Mbps-Front-0cm-Ch165

Communication System: UID 0, WIFI (0); Frequency: 5825 MHz;Duty Cycle: 1:1
Medium: MSL 5G_170707

Medium parameters used: f= 5825 MHz; 6 = 6.166 S/m; & = 48.863; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.34, 4.34, 4.34); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVAO02AA; Serial: TP:1231

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.65 W/kg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 10.056 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 7.11 Wikg

SAR(1 g) = 1.05 W/kg; SAR(10 g) =0.374 W/kg

Maximum value of SAR (measured) = 2.79 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0dB=2.79 W/kg = 4.46 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

7-WLANSGHz-802.11a 6Mbps-Edgel-0cm-Ch165

Communication System: UID 0, WIFI (0); Frequency: 5825 MHz;Duty Cycle: 1:1
Medium: MSL_5G_170807

Medium parameters used: f= 5825 MHz; 6 = 6.166 S/m; & = 48.863; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.34, 4.34, 4.34); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVA002AA; Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 0.219 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 5.218 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.363 Wikg

SAR(1 g) = 0.108 W/kg: SAR(10 g) = 0.042 W/kg

Maximum value of SAR (measured) = 0.218 Wikg

dB

-4.71

-9.42

-14.14

-18.85

-23.56

0 dB =0.218 W/kg = -6.62 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

10-WLANSGHz-802.11a 6Mbps-Back-0cm-Ch165

Communication System: UID 0, WIFI (0); Frequency: 5825 MHz:Duty Cycle: 1:1
Medium: MSL_5G_170807

Medium parameters used: f= 5825 MHz; 6 = 6.166 S/m; & = 48.863; p = 1000 kg/m’
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.94, 4,94, 4.94); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVAQ0D2AA: Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(71064)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.413 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.08 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.60 W/kg

SAR(1 g) = 0.697 W/kg; SAR(10 g) = 0.256 W/kg
Maximum value of SAR (measured) = 1.395 Wikg

-10.00

-20.00

-30.00

-40.00

-b0.00

0 dB = 1.395 W/kg = 1.45 dBW/kg
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Test Laboratory: Shenzhen EMTEK Co.,Ltd. Date: 07.08.2017

9-WLANSGHz-802.11a 6Mbps-Keyboard-Back-0cm-Ch165

Communication System: UID 0, WIFI (0); Frequency: 5825 MHz:Duty Cycle: 1:1
Medium: MSL_5G_170807

Medium parameters used: f= 5825 MHz; g = 6.166S/m; & = 48.863; p = 1000 kg/m*
Ambient Temperature: 23.5 °C; Liquid Temperature: 22.5 °C

DASY Configuration:

Probe: EX3DV4 - SN3970; ConvF(4.94, 4,94, 4.94); Calibrated: 07.09.2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1418; Calibrated: 05.09.2016

Phantom: ELI v5.0; Type: QDOVA002AA; Serial: TP:1231

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Unnamed procedure/Area Scan (61x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.351 Wikg

Configuration/Unnamed procedure/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 9.741 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 2.42 W/kg

SAR(1 g) = 0.725W/kg; SAR(10 g) = 0.291W/kg

Maximum value of SAR (measured) = 1.294 Wikg

-10.00

-20.00

-30.00

-40.00

-b0.00

0 dB = 1.294 W/kg = 1.12 dBW/kg




Appendix B

A TUVRheinland®
50090969 004

Produkte
Products

Page 1 of 38

Calibration Laboratory of

: S/ "/,,’ S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {‘/"////_\T\“\? S swiss Calibration Service
FARR

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 Auden

Accreditation No.: SCS 0108

Certificate No: DSGH2zV2-1040_Jun16

CALIBRATION CERTIFICATE

Object

‘ Calibration procedure(s)

Calibration date:

D5GHzV2 - SN:1040

QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

June 17, 2016

Calibration Equipment used (M&TE critical for calibration)

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%

Primary Standards l D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No, 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 3503 31-Dec-15 (No. EX3-3503_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

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

Power meter EPM-4424
Power sensor HP 8481A
Power sensor HP 8481A
RF generator R&S SMT-06
Network Analyzer HP 8753E

| SN: GB37480704
SN: US37292783
SN: MY41092317
| sN: 100972
SN: US37390585

07-Oct-15 (No. 217-02222)
07-Oct-15 (No. 217-02222)
07-Oct-15 (No. 217-02223)
15-Jun-15 (in house check Jun-15)
18-Oct-01 (in house check Oct-15)

In house check: Oct-16
In house check: Oct-16
In house check: Oct-16
In house check: Oct-16
In house check: Oct-16

Name Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician L_;.Af’ l L
v
Approved by: Katja Pokovic Technical Manager ==

Issued: June 20, 2016

L This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: D5GHzV2-1040_Jun16

Page 10f 16
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Calibration Laboratory of \\\*“"l'l"”/“"’/., Schweizerischer Kalibrierdienst

Schmid & Partner ig%ﬁ g Service suisse d'étalonnage

Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7/@53 S Swiss Calibration Service

%, o

W

g

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

Accreditation No.: SCS 0108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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%.

Certificate No: DSGHzV2-1040_Jun16 Page 2 of 16
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A TUVRheinland®

Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz £ 1 MHz
5300 MHz + 1 MHz
5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2) °C 348+6% 4.54 mho/m £6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.68 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

SAR measured

100 mW input power

2.21 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.9 W/kg + 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun16

Page 3 of 16
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mho/m

Measured Head TSL parameters (22.0+0.2)°C 346+6% 4.64 mho/m + 6 %

Head TSL temperature change during test <05°C o
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW input power 8.24 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.7 W/ kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.36 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.3 W/kg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters (22.0x0.2)°C 34.3+6% 4.83 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 7.93 W/kg

SAR for nominal Head TSL parameters normalized to 1W 78.6 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 W/kg

SAR for nominal Head TSL parameters normalized to 1W 22.4 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun16 Page 4 of 16
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TUVRheinland®

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+0.2) °C 342+6% 493 mho/m 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.12 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.5 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 353 5.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 339+6% 5.14 mho/m +£6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.66 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

75.9 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.19 W/kg

SAR for nominal Head TSL parameters

normalized to TW

21.7 W/kg + 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun16

Page 5 of 16




Produkte
Products

Appendix B
50090969 004
Page 6 of 38

TUVRheinland®

Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+0.2) °C 471+6% 5.41 mho/m £ 6 %
Body TSL temperature change during test <05°C -ees -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.35 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

72.9 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.07 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.5 W/kg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 489 5.42 mho/m
Measured Body TSL parameters (220+0.2)°C 469x6% 5.53 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.70 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.16 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.4 W/kg + 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 486 5.65 mho/m

Measured Body TSL parameters (22.0+0.2)°C 465+ 6 % 5.80 mho/m = 6 %

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

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

SAR measured 100 mW input power 7.92 Wikg

SAR for nominal Body TSL parameters normalized to 1TW 78.6 W/kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.19 W/kg

SAR for nominal Body TSL parameters normalized to 1W 21.7 W/kg + 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.5 5.77 mho/m

Measured Body TSL parameters (22.0+0.2)°C 463+6 % 5.95 mho/m +6 %

Body TSL temperature change during test <05°C
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 7.90 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.4 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters normalized to TW 21.9 W/kg = 19.5 % (k=2)

Certificate No: DSGHzV2-1040_Jun16 Page 7 of 16
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 460+6% 6.23 mho/m + 6 %
Body TSL temperature change during test <05°C

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.58 W/kg
SAR for nominal Body TSL parameters normalized to 1W 75.2 W/kg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.10 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point

50.20-8.5Q

Return Loss

-21.4dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed paint 4780-33jQ

Return Loss -278dE
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.00-59Q

Return Loss -24.6 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.4 (1 - 3.3 jQ

Return Loss -233dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 54.30-23|0

Return Loss -26.6dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 50.70Q-7.0jQ

Return Loss -23.2dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 4860 - 1.6 jL)

Return Loss -33.4 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5030-44|0

Return Loss -27.2dB

Centificate No: D5GHzV2-1040_Jun16
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5790-23Q

Return Loss -22.4 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 546 02- 0.7 jQ

Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.203 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 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

Manufactured on December 30, 2005

Certificate No: DSGHzV2-1040_Jun16 Page 10 of 16
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DASYS5 Validation Report for Head TSL

Date: 17.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1040

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz. Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: 6 = 4.54 S/m; & = 34.8; p = 1000 kg/m* , Medium parameters
used: f= 5300 MHz; 6 = 4.64 S/m; & = 34.6; p = 1000 kg/m* , Medium parameters used: f = 5500 MHz; 6 =
4.83 S/m; & = 34.3; p = 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 =4.93 S/m; & = 34.2: p =
1000 kg/m* , Medium parameters used: f = 5800 MHz; 6 = 5.14 S/m; & = 33.9; p = 1000 kg/m?

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.59, 5.59, 5.59); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibrated: 31.12.2015. ConvF(5.18, 5.18, 5.18); Calibrated: 31.12.2015, ConvF(4.99, 4.99,
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95); Calibrated: 31.12.2015;

s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSOAA: Serial: 1001

» DASY5252.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 70.41 V/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 7.68 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

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

Reference Value = 72.35 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

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

Reference Value = 70.02 V/m: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) =7.93 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.5 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.08 V/m: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) =8.12 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67.92 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 7.66 W/kg: SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18.4 W/kg

dB
0

-5.00

-10.00
-15.00
-20.00

-25.00

0dB = 17.3 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1040

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; 6 = 5.41 S/m; & = 47.1; p = 1000 kg/m* , Medium parameters
used: f = 5300 MHz; 6 = 5.53 S/m: & = 46.9: p = 1000 kg/m* , Medium parameters used: f = 5500 MHz; ¢ =
5.8 S/m; & = 46.5: p= 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 = 5.95 S/m; & =46.3: p=
1000 kg/m* , Medium parameters used: f = 5800 MHz: ¢ = 6.23 S/m: & = 46; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(4.99, 4.99, 4.99); Calibrated: 31.12.2015, ConvF(4.75, 4.75,
4.75); Calibrated: 31.12.2015, ConvF(4.4, 4.4, 4.4); Calibrated: 31.12.2015, ConvF(4.35, 4.35, 4.35):
Calibrated: 31.12.2015, ConvF(4.27, 4.27, 4.27); Calibrated: 31.12.2015;

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

o Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back): Type: QDOO0OPSOAA: Serial: 1002
» DASY5252.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 66.34 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) =7.35 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 16.8 W/kg

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

Reference Value = 68.02 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(1 g) = 7.7 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 17.6 W/kg

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

Reference Value = 67.81 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g) =7.92 W/kg; SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18.6 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.28 V/m: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) =7.9 W/kg; SAR(10 g) = 2.21 W/kg
Maximum value of SAR (measured) = 18.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.14 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) =7.58 W/kg; SAR(10 g) = 2.1 W/kg
Maximum value of SAR (measured) = 18.3 W/kg

dB
0

0dB = 16.8 W/kg = 12.25 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Tejet Certificate No: Z16-97175

Object D2450V2 - SN: 845

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

Calibration Procedures for dipole validation kits

Calibration date: October 12, 2016

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.

7

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)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 ES3DV3 | SN 3149 15-Apr-16(CTTL-SPEAG,No.J16-97035) Apr-17
DAE4 SN 777 22-Aug-16(CTTL-SPEAG N0.Z16-97138) Aug-17
Y_Secondary Stand_a;ds ID # 7 Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer E5071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer 4 {/
Reviewed by: Qi Dianyuan SAR Project Leader %\/
Approved by: Liu Wei Deputy Director of SEM Department ,;\0}@

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

Issued: October 14, 2016

Certificate No: Z16-97175 Page 1 of 8
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Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
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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

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 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.

e 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.

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

e 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 not given on page 1

DASY Version DASY52 [ 52_,&8,1258 i
szlaﬂon Advanced Extrapolz;tion o]
Phantom Triple Flat Phantom 5.1C
Distance DIpJCenter -TSL - 10 mm 7 with Spacer
Z:m Scan Resolution dx, dy, dz =5 mm |
Frequency 7 1 2450 MHz + 1 MHz |

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Tio:nlnal Head TSL parameters 7 220°C 39.2 | 1.80 mho/m
Measured Head TSL parameters (22}) +0.2)°C 3906 % 1.78 mho/;t 6% ‘
Head TSL temperature change during test N <1.0°C - - ‘
SAR result with Head TSL -
|_ SAR avé};g;d over1 cm’ (1g) of Head TSL Condition )
SAR measured 250 mW input power 13.0mW/g
| SAR for nominal Head TSL parameters norm_alized to 1W 52.3 mW /g % 20.8 % (k=2)
SAR averaged over 10 ¢z’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 609MW/g |
SAR for nominal Head TSL parameters - normalized to 1W ‘ 244 mW /g £ 20.4 % (k=2) ‘
Body TSL parameters
The following parameters and calculations were applied B
( Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+0.2)°C 529+6 % 1.92 mho/m +6 %

Body TSL temperature change during test ‘ <1.0°C I - —
SAR result with Body TSL g

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

SAR measured : | 250 mW input power 127 mW/g

SAR for nominal Body TSL parameters normalized to 1W 51.2 r;w /g £ 20.8 % (k=2)

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

SAR measured 250 mW input power 589mW/g ]
?ﬁ for nominal Body TSL parameters nomailz:d to 1W 24.1 mW /g £ 20.4 % (k=2)
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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E-mail: cttl@chinattl.com Hutp://www.chinattl.cn
Appendix

Antenna Parameters with Head TSL

| Impedance, transformed to feed point 51.90+ 4.93jQ 4

Return Loss -25.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.5Q+ 6.56jQ ‘

-23.7dB 1‘

\ Return Loss

General Antenna Parameters and Design

‘ Electrical Delay (one direction) 1270 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
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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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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DASYS Validation Report for Head TSL Date: 10.12.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 845
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.777 S/m; er = 39.03; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

» Probe: ES3DV3 - SN3149; ConvF(4.51, 4.51, 4.51); Calibrated: 4/15/2016:

» Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn777; Calibrated: 8/22/2016

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

» Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

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

Reference Value = 99.63 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 26.7 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.09 W/kg

Maximum value of SAR (measured) = 17.1 W/kg

-8.42

0 dB=17.1 W/kg = 12.33 dBW/kg
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DASYS Validation Report for Body TSL Date: 10.12.2016

I'est Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 845
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: {=2450 MHz; 6 = 1.923 S/m; &, = 52.91; p = 1000 kg m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: ES3DV3 - SN3149: ConvF(4.23, 4.23, 4.23): Calibrated: 4/15/2016:

« Sensor-Surface: 3mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn777; Calibrated: 8/22/2016

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

¢ Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10 (7372)

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

Reference Value = 97.85 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 16.7 W/kg

-12.61

-16.82

-21.02
0 dB = 16.7 W/kg = 12.23 dBW/kg
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Chent : Emtek|{Shenzhen) Certificate No: 216-97142
'CALIBRATION CERTIFICATE
Cojpect DAE4 « SN 1418
' |
. Caltusion Procedurals) FD.Z14.2-002-01
Cabraton Procedure o0 the Datn Acgustion Elockorics
(DAEx)
Calbraton date: Septwmber 05, 2016

This caftraton Cedfcak documants the traceabibty 0 national ssandasds, which realze e phigsical urets of
measuremens(Si). Tha measurements and thi uscertsrtes wih confidence probatilty sre given an the following

pages wnd am part of e certricals

| Al calitrations Pawe been conducted In tha closed borstnry gty emvircnment Ssmpermiurez2: e and

Catration Equipment used [MATE oriscal for cabbvtion)

Primary Stasdands oce Cot Dade'Caldraing bry. Cortifcane No | Scheduled Calbraton

— =

|
Process Calbestor 753 | 1971018 27 Jure-16 [CTTL. Na J8X04T70) Juns-1r
|
Naarre Functon Sgratwre
Catiorated by: Yu Zongying SAR Test Engineer %
Reviewad by Q' Dramypsan SAR Propect Leader N .|
Aperoamd by Lu Bingacng Deputy Diracior of the aboralaey f] mJ‘ '
! Saptember 06, 2016

| Thie cabbration ceradcae shavl not be reproduced secest n A6 without witten wmu of tha Saboraiory |

Cortfica: No. Z1s97142 Pagetofk
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AdE NoST Xt Boasd Fden Do, B g, 100161, Chwa

Bl + 80 DALY 221N Tan + 55 104734850 200
Frowl ool Octdmasd o My Cvvew cxraficn
Glossary:
DAE dala acquisition elactronics

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

Methods Applied and Interpretation of Parameters:

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

voltmeter i the respective range

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

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

Cenificede Noc Z16.97142 Page 2 ol 3
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P b cabidc b vl card Higp=Yerwrecchimua ] o

DG Voltage Measuremont
AT - Corsariar Raschfon norirel
Fligh Farga 1LEH = -7 full Fange = 100, =30
Lw Mangw Lsn = Bndd sl riig = -1 +1m
LAY maasuneTies paranelecs: Sl Terg Time ] a0 Measurisg Sne- 3 sec
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Calbrulicn Fesizrm | K I ¥ 7
| H'liﬁ Hangs I 1I'l-'l 1202 D15% (o= | 404 860 £ 019% [k=2) | 404,345 + 0. 15% 5= |
L Fargs Bk 10901 £ 8 75 ge=d] dn;{qm_- 0T =) | 257821 = 0T k=) I

Connastor Angla
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Chent Emstek(Sheszhen) Certificate No: Z16-87143
| CALIBRATION CERTIFICATE
Il Object EX3DV4 - SN
Cabtvation Procedure(s) FD-211-2 1
Caltvation Procedures for Dosimetnic ekt Protes
Catbiruson date Seplemter 07, 2016

This caibeston Carficate doouments ha iracssbity 1o national standands, which redize the phywecy unks of
MéasunEteds(SH The messurements and the uncetindes with corfidence nrobobmrnnwenonmmb-mg

pages and are part of the canfices

Al caaatons hive besn conducted In the dosed Mboralory factly  eomTonmarne temperatre22:31C ang
humiaity<70%

Calirasion Ewmm used (IMETE crtical for cumw

| Orvmary Standargs ID¥  Cal Duw{Csbratnd by, Cordfcat No)  Schedubed Calbraton
Power Metw  NREZ | 101818 2T-Jin-18 {CTTL, No.J16X0€777) Jun17 2
Power sersed  NRP-291 | 101547 27-2un-16 {CTTL, No J18X04777) Jun-17

| Powersensor NRP.ZS1 | 101543 AT-Jun- 6 (CTTL, No J1BXD4777) 17
Refurwece 10dBAMmeustor | 1ENGOVA 1008 13-Ma-1&CTTL No J1GXD1547) Mar-18
Reforonce20dBAnnuator | 18NSOW-208 13- Mar-16(CTTL, No J18X01548) Ma-18
Reference Prove EX30NG | SN 7307 19-Fub-16SPEAGNO EX3-7307_Feb10}  Feb-17
DAk SN 13 29-Jan-18(SPEAG No DAEA1331_Jant8)  Jan <17
Secondary Standards ID # Co Date(Caltralod by, Canficale No ) Sovedubed Catbeation

| SignWGerenmorMGITO0A | 6201062605  27-Jun-16 (CTTL. No JYEXO4776) Jun17
Natwork Anatyzar ESOTIC | MYAB11067) 2503016 (CTTL. Ne J1&XC0854) Jan -17 l

Name Functon - Signaties

Calbraned by: Yu Zongying SAR Tes! Enginesr %
Revissnd by Qi Dianyusn SAR Project Leader R

Approved by Lu Bingrong Deputy Director of Ihw Storsiery h%%
So-w-Loe 209
This cetinon catfoaie shyl noiberwfeo.nedmmmml-cmnmmn aperowal of the lboratory,

Cortificate Ne: Z16-4714) Pegerof 1r
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Akl Pl 51 Nawsasin Rosd Haslin Ui Bejing. |084031, (Teas
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-l - ookl need ooi Hig ey i o

Glossary:
TEL lisgim simasbating bguid

NORK 5.2 sansilvily i free space

ConvE sansifivity i TEL / HOR gz

oep dinde pompression paint

oF creet factor [1iduty_cpeli) of the BF signal
A&BCD modulstion dependent Inearizalion perameisrs

Palarization th h radalion around probe vk
Polarization B B rotation arourd an s that (s in tha glacs narmal $o prols asis (al measurement carbar, |
B=0 is norrraal B prabs auds

Lonnecior Angle  mimrmabion used in DASY eysiem o align probe sensar 3 bo the rosol coas nabe wyuhem

Calibration is Performed Acearding to the Following Standards:

@} IEEE Bid 1528-313, “|IEEE Recommended Practice for Dulermining @ Paak Spatial-Averaged
Epeclfic Absorption Fate (S5AR) n e Human Head from Wirskeas Comsunceions Devcss:
Wagsurament Tecrnigues”, Juna 2013

bl IEC 822081, Pmosdure 10 measure ' Sgadiic Absorption Rate {SAR) for Fand-heid dewices wuasd
in clags prosimity (o fhe ear {ireguency rarga of HKMHz o 35Hz", Febingry 2008

e} IEC 8208-2, "Frocadune in delermine e Epecific Akssrplion Rate (SAR) far wirslees communicaiion
:;-uﬂﬂ usad i choel prosisity 6o the human body (heguancy rangs of 30 MHz ja B GHz)", March

d] KDB 665, "5AR Mesureman! Requrements for 100 MHz iu 8 GHe"

Methods Applied and Intergretation of Parameters:

4 NORM: y s Assessed for E-eld polarization B=0 (FRO00MMz in TEM-call, 2= 1B00MHz: wasveg uide)
NORMe y2 are only inlermsdaie waues, L2, the unceiainies of NORMY vz doss rol s¥ect fhe
E' fnkd unceranty irside T5L (sea bilow ConvF)

#  WORMITE, pF = NORMy ot fraguanoy_raspanse (ees Frequency Besponss Char) This
irmarization & implamented in DASYY soffeane ek Lidsr than 4.2 Tra uncarmnty of the
IrDIUBNCY NEEDONSE B iMchided in the siodesd uncerainty of CemdE

=  DOFyr DOF ane numanzal nascizstion parameters assassead biiad on e deta of PTeEET e
(riz uncertanty nequned). DCF doss nel depand on freguency nor miada,

« PAR PAR i the Peak to Average Ratio that is nol caliorated but determined based on tha signa
characlanialice

v Ae g B g O F 8 VY eef BG ane numencal inksrizalion parametons aisssssd based on ihe
dala of powar swaap tor apeciic modulation signal. Tra persmeters: do not degend on requency nar
meda. VR & the maximum caliiration range expressed in AME vellige aoross the Sace

s Gome and Snaecany Sfect Parameecs Aesessad in Tt praniom using E-4eld [or Tarmgsimiume
Transinr Sancand for fE200MHz) and irids sreguids umng analyical Seld cisiritutions B o
poswar masusassnis for f ~B00MHz. The sasa salugs sre ysed for p3sessment of the paramatens
aeplad for Boundary compenzation (alpha, depth] of which bypical uncerianly vakeed are gisen
These paamenn &g uisd i DASYY sobwane 10 Improve probe scouracy dosa bs the boundany.
Trer sensitdity in TSL comaspands 1o MOR pz* ConsF wherety S uncerakniy coreaponds b
thar green for ComsF A frequency dagsndect ComeF s used in DAEY varson 4.4 and higher which
ke exierairg the wakdily from:S0MHE o 100w

# Sphenc! cobopy (J0 dedaton from Sodveey) in @ fiskd of low gradients reakzed using & Nat
phainiam anpaded By 8 palch arenna.

+  Sansor Ofsat The sirsor offest corresponds 50 the offsal of virual messunamenl cemfer from S
probe Gp {on probe axis], Ma iclerance reguined

«  ConneciorAngie: The angle is Asdassed yeing the imlonmation gained By delermining e Mbidn
(no uncerisingy recquined).

Cenificale Mo L& HE Page 1al 11
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Probe EX3DV4

SN: 3970

Calibrated: September 07, 2016
Calibrated for DASY/EASY Systems
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3970

Basic Calibration Parameters

B _ ™ T T!‘-rw'l" ) jﬁ-un_ll:rl' £ i Unc [k=2} ]
Norm{pvavim)') [n.4a gy | .28 BRI
| DCPFimV)” X 105.0 | 5.6
Modulation Calibration Parameters
| | Communication [ A (e e o VR Unc®
| | Sysiem Name | dE dB v jr 48 m¥ [peny
[a oW = Too oo 0.00  [1889 |+23%
| | v o0 [o0 'l_*.n:- 1 232 8 |
[z Joa oo [1.0 122.7

| The reported uncerandy of measuremen! & stsbed as the standard unceriaingy -:|1'|
| Mdsssurement muliphed by the cowerage factor k=2, which for a nomnal disfribution
Comesponds t0 a povarage probakl ity of approgimalely 95%

"T‘i wncaraniies of Mo X Y 2 do ol aflect e F-4eld uncertanty inside TEL {ese Pags 5 and Page 6)
® sy rmrical linearization mramaler urcertsindy nof reguird.

* Uncemainky b determingd using S nax devistion from inesr reepones apphyny mompotar Sisiebotion

and is sxpmasnd far the aguam of the Aeld value

Certficais Me: Z14-0T143 Page dal i
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3970

Calibration Parameter Determined in Head Tissue Simulating Media

[ - | Reatve | Conducawity | [ [ N h® ]

[T | sy | Emjr"' | EenvP X | ConvF Y | ComFZ | Atpha® ml -
TEN 4139 085 e | 1ae | wen | 035 | pro | L
a5 415 050 A BIT arT (LR ] 127 | £12%
B0 N5 | 0BT .87 287 | a7 013 | 140 | L12%
1810 400 1.40 B.28 828 | &2n 047 | 183 | +17%
P00 | 400 | 1a B.13 B1% | 813 [ a5 | 1@ | 212w
o | ms | 187 TEG TER | THD 0DE5 | 078 [+12w
2450 | 382 | 180 7.6 763 | 783 | p28 [ 130 | +17% |
2800 | 380 | 198 7.48 7.48 7 48 055 | 088 | +17%
5200 350 488 8.50 5.60 S80 | o040 | 145 | =13%

| 5300 /E | 47 5.2 5.2 5248 040 | 140 | +13%
E£00 3.8 4% | sw 507 507 | 040 | 140 | +1o%
5600 355 507 | 482 | 492 | 493 | 040 | 140 | £19%
5800 383 | 537 488 480 | 480 | 04p | 185 | 13% |

© Fracusncy vabdey ubov 300 Mbz of $000MHz o0y apphes for DASY 4 4 mnd higher (Page 5, siss i g resicied
50MHz2 . Tha urdarairy i te AES of Camd unceriminty 3t CORDRIEon Mrsqusiny aod S unoansy for Be ndcebsd
frequency band. Fraquancy validty below 300 MHE b + 83, 25 40, 30 and 70 MHZ %07 Cond® sexmsamenis af 30, 84, 128,
150 and 230 MHEe mepadhaly, Abcws 3 GHE freguency vakily S Ba acanded o i 190 MHE

" il Proquisegy belew 3 GHZ oo valdily of Sanue cemmetens O ond 0] oan b reldesd o ¢ 1006 g o rsion
torrmesla is appled o meanred 5AR wabis. Al Meguescias shovs 3 Gie. e walaiy of lious perameiens (0 and @) b
risiriches] be 25, Tha creseniasly m e S5 of the CorwF unoeniasy foe isdecatng barges bSSuE e

% ipaaDeph are delemined durng selbratos. SPEAG wamants hal T NI ) Serwiabon Juss w0 lha Bourdany
afaci sy companesicn iy alwaye 255 han & 1% o neguencies teiew 3 GHZ and balrw © 3% for he Begunses
batwwan 3-8 GHE Gl dry distancs lrger than hatl the prode lip diamaler from e Bousdary

Cenifale ¥o: 21697143 Pags +2f 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3970

Calibration Parameter Determinad in Body Tissue Simulating Media

[ ¢ | Relalive | Conducswity | Dupth® | Unes. |

|I PR | pomitivy” | ggam® | OO X | GanvE | Conv 2 |'||p-|1|."‘ |mF:: l.:u.-:r.
Ty | &8 | o 005 | 1008 | 1005 | 040 | 0B0 | £12%
&4 842 | as7 4.0 564 .54 0,21 128 | +12%
500 860 | 1os | g@0 | 580 | e80 | 0z | 118 | +i7m

| 81 833 | 1Bz | Bi7 817 | Ba7 aid8 | 188 | +15%
2000 53.3 .02 BOS B | nod | 018 | 177 | 21%
2500 2n 1 8 780 | 7s0 | 7@ | 083 | om1 | Li2w
M50 | 527 158 7.57 767 | & | 035 | 118 |1z%m |
2800 525 | 218 7.41 7.41 741 043 | 0B | 117%
5200 | sk &30 454 4.04 4.4 0.50 148 | +13%

| 5300 88| sa | a7s 4.75 475 [ 050 | 18 | 213w
EEC0) 48 8 565 | 443 443 443 | 050 | 158 |+13m
SE00 48.5 8¥r | 422 433 47 [ om0 | 170 |t
5800 48 3 & 00 43¢ | 434 | 43 | om | 180 | +19%

:Frlq.l-'q'ﬂlﬂj'm-lm MHz ol Y 0EHE ol St Mo DS »d 4 and higher (Pags ), slee i s restricied i
250MHE. Tha ufcasaindy & tha AES of Cors® uncertsinty al calibrabon fragiusfsy and the uncaraingy e e ndcaled
requency band. Frequenoy validiy beloes 350 MHr b 10, 25 40, 50 and 70 MH2 o7 Cona sesmssmanis ai 30 84 128,
120 and 2570 MMz reepectraly. Shoaw § GHZ neoieEndy vabsity et be ardanded o & $90 e

" Prisgusay bk 3 GHE, e vidity of Sseus pammetens (0 and 0] 2an be ndised 1o 2105 T ligeid compeneabon
formeil s appled io eeasuned SAH walei A2 fgeencies abowe 1 GHz. the vabiby of ey PMTETHES [ &
reiriciad bo 4T, The pncartsisty iz 15 RS of tha CotvF uisersinly for indcated Bl Siaue paramesars

P it Digth are dalenrared durng calibrabon. SPEAG wamants Nal D nananng deykbon sus s Hh bngrdmry
afeci oier COMPeTEAton i akiys Mas e £ 1% for frequancies talow 3 GHZ a0 bulow & 2% b5 e Ieguencis
bstwmen 146 Gz atay distance lager fan Rall tha S lp damster from e Bousdarny,

Cenifale Mo- 21607143 Page ol i
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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: 27.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncartainty of Axial isotropy Assessment: £0.0% (k=2)
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Uncertainty of Linearity Assessment: £0.95% (k=2)
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