Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2020.7.25

65 FR 1 n2 20M_QPSK S0RB_280ffset Back_Ant 3_0mm_Ch372000

Communication System: UID 0, 5G NR (0); Frequency: 1860 MHz;Duty Cycle: 1:1

Medium: HSL 1900 Medium parameters used: f = 1860 MHz; 6 = 1.358 S/m; &, = 39.218; p = 1000
kg/m3

Ambient Temperature - 23.3 °C; Liquid Temperature - 22.7 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3976; ConvF(8.33, 8.33, 8.33); Calibrated: 2020.1.27

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

- Electronics: DAE4 Sn1338; Calibrated: 2019.11.20

- Phantom: SAM1; Type: SAM; Serial: TP-1503

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Area Scan (81x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.99 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 6.41 W/kg; SAR(10 g) = 2.56 W/kg

Maximum value of SAR (measured) = 10.5 W/kg

-4.74
-9.4§
-14.23

-18.97

-23.11

0dB=10.5W/kg=10.21 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2020.7.9

66_FR 1n66_20M_QPSK_50RB_28Offset_Left Side_Ant3_0mm_Ch344000

Communication System: UID 0, 5G NR (0); Frequency: 1720 MHz;Duty Cycle: 1:1

Medium: HSL 1750 Medium parameters used: f = 1720 MHz; 6 = 1.324 S/m; &, = 39.21; p = 1000
kg/m3

Ambient Temperature - 23.1 °C; Liquid Temperature - 22.6 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3976; ConvF(8.63, 8.63, 8.63); Calibrated: 2020.1.27

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

- Electronics: DAE4 Sn1338; Calibrated: 2019.11.20

- Phantom: SAM1; Type: SAM; Serial: TP-1503

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Area Scan (41x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 11.9 W/kg

Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 40.38 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 24.0 W/kg

SAR(1 g) = 6.13 W/kg; SAR(10 g) = 2.58 W/kg

Maximum value of SAR (measured) = 15.9 W/kg

-h.57
-11.13
-16.70

-22.26

-2¥.83

0dB =159 W/kg=12.01 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2020.7.15

67_WLANSGHz_802.11a 6Mbps_Back 0mm_Ch56

Communication System: UID 0, 802.11a (0); Frequency: 5280 MHz;Duty Cycle: 1:1.015
Medium: HSL 5000 Medium parameters used: f = 5280 MHz; 6 =4.711 S/m; &, = 36.95; p = 1000

kg/m3
Ambient Temperature - 23.2 °C; Liquid Temperature : 22.6 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3976; ConvF(5.37, 5.37, 5.37); Calibrated: 2020.1.27

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

- Electronics: DAE4 Sn1338; Calibrated: 2019.11.20

- Phantom: SAM1; Type: SAM; Serial: TP-1503

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Area Scan (101x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 23.2 W/kg

Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 0 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 40.9 W/kg

SAR(1 g) =7.36 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

dB
]

-f.61

-15.22 i

-22.83

-30.44

-38.05
0dB=19.5 W/kg =12.90 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2020.7.15

68 WLANSGHz_802.11a 6Mbps_Back Omm_Ch132

Communication System: UID 0, 802.11a (0); Frequency: 5660 MHz;Duty Cycle: 1:1.015
Medium: HSL_5000 Medium parameters used: f = 5660 MHz; 6 = 5.1 S/m; &, = 36.439; p = 1000

kg/m3
Ambient Temperature - 23.2 °C; Liquid Temperature : 22.6 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.85, 4.85, 4.85); Calibrated: 2020.1.27

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

- Electronics: DAE4 Sn1338; Calibrated: 2019.11.20

- Phantom: SAM1; Type: SAM; Serial: TP-1503

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Area Scan (101x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.1 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 0 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 39.2 W/kg

SAR(1 g) = 6.73 W/kg; SAR(10 g) =2 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

— 0

—-F.12

-14.25

-21.37

-28.50

-35.62

0dB=19.9 W/kg =12.99 dBW/kg



SPORTON LAB. FCC SAR TeSt Report Report No. : FA051926

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

Sporton International (Kunshan) Inc.
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Aug. 24, 2020
FCC ID : 2ACCJIN042 Page C1 of C1 Form version. : 181113
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Client Sporton Certificate No: Z19-60081

CALIBRATION CERTIFICATE
Object D750V3 - SN: 1087
Calibration Procedure(s) FF-211.003-01

Calibration Procedures for dipole validation kits

Calibration date: March 27, 2019

This calibration Certificale 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 parl of the centificate.

All callbrations have been conducted in the closed laboratory facility. environment ltemperature(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 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRPBS 104281 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-1%SPEAG No DAE4-1331_Feb18) Feb-20
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-198 (CTTL, No.J19X003386) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Cafihratad by: Zhao Jing SAR Test Engineer é ;L

Reviewed by: Lin Hao SAR Test Engineer ﬁ)ta%)

Approves by: Qi Dianyuan SAR Project Leader .;:%;‘_z,-——f

Issued: March 29, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z19-60081 Page 1 of &
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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 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 82208-2, “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) KDBB65664, 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
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: Z19-6008 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Version DASYS2 52.102.1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Centeor - TSL 16 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.8 0.89 mho/m
Moasured Head TSL parameters (2204£02)"C 430+6% 090 mho/m + 8 %
Head TSL temperature change during test <1.0'C = =
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W B.36 Wikg £18.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL Condition
SAR measured 250 mW Input power 1.42 Wikg
SAR for nominal Head TS\ parameters normalized to 1W 5.65 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220°C 555 0.86 mho/m
Measured Body TSL parameters (22040.2)°C 56946 % 0.94 mho/m & & %
Body TSL temperature change during test <1.0°C — -
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input powear 2.08 Wikg
SAR for nominai Body TSL parameters normallzed to 1W 8.58 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Candition
SAR measured 250 mW input power 1.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.76 Wikg £18.7 % (k=2)

Certificate No: Z19-6008 |

Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed lo feed paint 52.40- 2 590
Return Loss - 29.3dB

Antenna Parameters with Body TSL

Impedance, ransformed (o fead paint 51.60- 3 860
Retum Loss - 27.7dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 0.898 ns

After long term use with T00W 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 malching 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
conneclions near the feedpoinl may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z19-6008 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1087
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: = 750 MHz: @ = 0.903 S/m: & = 43.01: p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(10.03, 10.03, 10.03) @ 750 MHz: Calibrated:
1/3172019

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

¢ Electronics: DAE4 Sn1331; Calibrated: 2/6/2019

* Phantom: MFP_V5.1C ; Type: QD 000 PSICA: Serial: 1062

¢  Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 55,05 Vim; Power Drift = 0,01 dB
Peak SAR (extrupolated) = 3,00 Wikg
SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.42 W/kg
Maximum value of SAR (measured) = 2.72 Wikg
d8
o

-1.86
o i

-5.57

-1.42

-9.28

0 dB =2.72 W/kg = 4.35 dBW/kg

Certificate No: Z19-60081 Page Sof &
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Impedance Measurement Plot for Head TSL
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Certificate No: Z19-6008 Page 6 of 4
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DASYS Validation Report for Body TSL Date; 03.26.2019
Test Laboratory: CTTL., Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1087
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: = 750 Mz, o = 0.935 S/m; & = 56.85; p = 1000 kg/m3
Phantom section: Center Section
DASYS Confliguration;

« Probe: EX3DV4 - SN3617; ConvF(9.85, 9.85, 9.85) @ 750 MHz; Calibrated:
173172019

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

¢ Electronics: DAE4 Snl33); Calibrated: 2/6/2019

o Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

o Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 53.71 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.08 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.75 Wikg

a8 |
0

-1.94

-3.89

-5.83

-1.78

9,72

0 dB = 2.75 W/kg = 4.39 dBW/kg

Centificate No: Z19-60081 Page 7 of &
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Impedance Measurement Plot for Body TSL
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D750V3, Serial No. 1087 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

750V3 - serial no. 1087

750 Head 750 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.27 -29.3 52.4 -2.6 -27.7 51.6 -3.9
2020.3.26 -30.2 -0.03 49.5 2.88 -3.0 0.44 26.6 1.96 54.896 -3.33 0.45 -4.31

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D750V3, serial no. 1087

750MHz - Head

750MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Client Sporton Certificate No: Z19-60082
CALIBRATION CERTIFICATE
Object DB35V2 - SN: 4d151
Calibration Procedure(s) FF-Z11.003-01

Calibration Procedures for dipole validation kits

Calibration date: March 27, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(51). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Power Meter NRP2 108277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAGN0.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00547) Jan-20

MName Function Sigrature

Callbrated by: Zhao Jing SAR Test Engineer -é {

Reviewed by: Lin Hao SAR Test Engineer ﬁr 7

Approved by: Qi Dianyuan SAR Project Leader %

Issued: March 30, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z19-60082 Page 1 of'8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
NIA nol 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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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) KDBB65664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

memuds 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 Paramefers 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z19-60082 Page 2 of 8
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Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.2 1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zopom Scan Resolution dx, dy, dz = 5§ mm
Frequency 835 MHz £ 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mholm
Measured Head TSL paramoeters (22.0+0.2)*C 427+6% 0.93 mho/m + 6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over 1 ¢m' (1 g) of Head TSL Candition
SAR measured 250 mW inpul power 2.36'Wikg
SAR for nominal Head TSL parametars normalized to 1W 8.30 Wikg £18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Hoad TSL Candition
SAR measured 250 mW inpul power 1.56 Whg
SAR for nominal Head TSL paramaters normalized lo 1W 6.16 Wikg £ 18,7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 56.2 0.87 mha/m
Measured Body TSL parameters (220+02)°C 56.7£6 % 0.94 mho/m 4 8 %
Body TSL temperature change during test <i.0°C -— —_—
SAR result with Body TSL
SAR averaged over 1 ¢m' (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.32 Whg
SAR for nominal Body TSL parameters normalized to 1W 9.53 W /kg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.52 Whka
SAR for nominal Body TSL paramelers normalized to W 6.20 Wikg £ 18.7 % (k=2)

Certificate No: Z19-60082
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed o feed point 50.80- 3280
Return Loss - 28 5dB

Antenna Parameters with Body TSL

Impedance, transformed (o fead paint 48, 70- 3.88i0
Relurn Loss - 25.5d8

General Antenna Parameters and Design

Electrical Defay (one direction) 1.253 ns

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

The dipole s 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 nol
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Centificate No: Z19-60082 Page 4 of &



Q77L At
N

Add: No, 51 Xuevoan Road, Hawlion District, Beigiong, 100191, Ching
lel: #Ro=1(-n2304633-2074 Pz +80s L-E2 040332504
-l cothifehinati Leom hiipwwswechinatilion

DASYS Validation Report for Head TSL Date: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB3SV2 - SN: 4d151
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: £= 835 MHz; 6 = 0.925 S/m; £, = 42.68; p = 1000 kg/m3
Phantom seetion: Right Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617; Convl(9.75, 9.75, 9.75) (@) 835 MHz; Calibrited:
13172019

= Sensor-Suiface: | 4mm (Mechanical Surface Detection)

# Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

o  Phantom: MFP_V5.1C ; Type: QD 000 PSICA; Serial: 1062

«  Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

dy=5mm, de=5mm

Reference Value = 57,34 V/m; Power Drift = 0,00 dB3
Peak SAR (extrapolated) =3.55 Wikg

SAR(] g) = 2.36 W/kg; SAR(10 g) = 1.56 W/kg
Maximum value of SAR (measured) = 3.14 W/kg

-3.98
-5.98

-1.97

0 dB = 3.14 W/kg = 4,97 dBW/kg

Certificate No: Z19-60082 Page S ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d151
Communication System: UID 0, CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o= 0.944 S/m; & = 56.66: p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(9.61, 9.61, 9.61) @ 835 MHz: Calibrated:
1/31/2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1331; Calibrated: 2/6/2019
« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062
Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid; dx=5mm,
dy=5mm, dz=5mm
Reference Value = 56.03 V/im; Power Drift = 0.04 d3
Peak SAR (extrapolated) = 3.53 W/kg
SAR(] g) =2.32 W/kg;: SAR(10 )= 1.52 W/kg
Maximum value of SAR (measured) = 3.12 W/kg

db
0

-2.04
-4.08
-6.13

-8.17

-10.21

0 dB = 3.12 W/kg = 4.94 dBW/kg

Cenificate No; Z19-60082 Page 70l &
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Impedance Measurement Plot for Body TSL
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D835V2, Serial No. 4d151 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

835V2 — serial no. 4d151

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.27 -29.3 52.4 -2.6 -27.7 51.6 -3.9
2020.3.26 -30.7 -0.05 49.0 3.44 -2.7 0.10 -24.9 0.10 50.6 0.94 -5.7 1.84

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D835V2, serial no. 4d151
835MHz - Head

=

835MHz - Body

- v mg | ey [Ep—]

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958



Add: No. 31 Xueyuin Road, Haldian Distrct, Beiing, 100191, Cling '«@~‘ CALIBRATION

fel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 Dorhtoh™ CNAS L0570
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Client Sporton Certificate No: Z19-60084
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1090
Calibration Procedure(s) FF.211-003-01

Calibration Procedures for dipole validation kits

Calibration date: March 27, 2019

This calibration Cerfificate 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 cerlificale,

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

Calibration Equipment used (M&TE critical for calibration)

Prirnary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 106277 20-Aug-18 (CTTL, No.J18X08862) Aug-19
Power sensor NRP8S | 104291 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secandary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generalor E4438C | MY49071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Caltbratad by: Zhao Jing SAR Test Engineer —5 7

Revisuadiby: Lin Hao SAR Test Engineer 7

Approved by: Qi Dianyuan SAR Froject Leader %

Issued: March 28, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cortificute No: Z19-60084 Page 1ol 8
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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 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure lo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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.

« Feed Point Impedance and Relurn 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 conneclor 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%.

Certificate No: Z19-60084 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as nol glven on page 1.
DASY Version DASYS2 52.10.2.1405
Extrapolation Advanced Extrapoiation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mim wilh Spacer
Zoom Scan Resaolution dx, dy, dz = 5 mm
Frequency 1750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temparature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mhaim
Measured Head TSL parameters {22.0+0.2)"C 413489 1.37 mho/m £ 6 %
Head TSL temperature change during test <1.0*C —— -
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.04 Wikg
SAR far nominal Head TSL parameters normalized o 1W 36.4 Wikg £ 18.8 % (k=2)
SAR averaged ovor 10 cm’ {10 g) of Head TSL Condition
SAR measured 250 mW input power 4.79 Wiy
SAR for nominal Head TSL parametars normalized to TW 19.2 Wikg £ 18.7 % (k=2)
Body TSL parameters _
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 534 1.49 mho/m
Measured Body TSL parameters (22.0£02) *C 55046 % 1.45mho/m £ 6 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g of Body TSL Condition
SAR measured 250 mW input power 8.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W 37.7 Wikg £ 18.8 "% (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 4,80 Wikg
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg + 18.7 % (k=2)

Certificate No: 7.19-60084
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to fesd point 47 50 2.34 jO
Ratum Loss ~202dB

Antenna Parameters with Body TSL

impedance, transformed 1o fead point 4380-210i0
Return Loss -232d8

General Antenna Parameters and Design

Electrical Dalaty (one direction) 1.085 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint 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 explairied 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

Manufaciurad by SPEAG

Centificate No: Z19-60084 Page dof &
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DASYS Validation Report for Head TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele; 1:1
Medium parameters used: = 1750 MHz o = 1.37 S/m; g, = 41.27; p = 1000 kg/m3
Phantom séction! Right Section

DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.38, 8.38, 8.38) @ 1750 Miz; Calibrated:
1/31/2019

«  Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

«  Measwrement SW: DASYS2, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 89.03 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(] g) = 9.04 Wikg; SAR(10 g) = 4.79 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

dB
|
-3.36 |
b.72

10,07 ‘

-13.43 !

16.79

0dB =142 W/kg = 11.52 dBW/kg

Certificate Mo 2 19-60084 Poge S ol s
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory; CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serinl: DI750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: o = 1.449 S/m; g, = 54.97; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.03, 8.03, 8.03) @ 1750 MHz: Calibrated:
1/3172019

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

« Electronies: DAE4 Snl331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 P5S1CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6,12
(7450)

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

Reference Value = 93,13 Vim; Power Drift =-0,04 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR( g) =921 W/kg: SAR(10 g) = 4.89 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

-13.03

-16.29

0dB=14.2 Wikg = 11.52 dBW/kg

Certificate No: Z19-60084 Page 7ol %
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Impedance Measurement Plot for Body TSL
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D1750V2, Serial No. 1090 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

1750V2 — serial no. 1090

1750 Head 1750 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.27 -29.2 47.5 -2.3 -23.2 43.9 -2.2
2020.3.26 -29.8 -0.02 51.2 -3.66 -3.0 0.70 -25.0 -0.08 451 1.22 -2.17 -0.02

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D1750V2, serial no. 1090
1750MHz - Head

-

1750MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Client Sporton Certificate No: Z19-60085
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d170
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits
Calibration date: March 26, 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 parl of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: enviranment lemparature(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 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J1BX06862) Aug-19
Reference Probe EX3DV4 | SN 3617 3-Jan-19{SPEAGNo EX3-3617_Jan19) Jan-20
DAEA4 SN 1331 06-Feb-19%(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D# Cal Date(Calibrated by, Cerlilicate No.) Schaduled Calibration
Signal Generalor E4438C | MY49071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calfbrated by: Zhao Jing SAR Test Engineer g i,

Reviewed by: Lin Hao SAR Test Engineer ‘;Fd"-?"‘{)

s Qi Dianyuan SAR Project Leader =

Issued: March 29, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: Z19-60085 Page | of §
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016 '

¢) 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 flal 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 staled as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as nol given oh page 1
DASY Version DASY52 52.10,2,1495
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculations were applied
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Moasured Head TSL parametors {220202)°C 405+6% 1.44 mho/m + 6 %
Head TSL temperature change during test <1.0'C — -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1.g) of Head TSL Coniiticin
SAR measured 250 mW Input power 9.90 Wikg
SAR for nominal Head TSL parameters normalized to TW 39.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Candition
SAR measured 250 mW input power 512 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters snd calculations were applied
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.562 mho/m
Measured Body TSL parameters (22.0+02)°C 84546 % 1.56 mholm £ 6 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢/’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 40.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.28 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 21.0 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformad lo fead point 51. 70+ 6.73|N
Return Loss =23.3d8

Antenna Parameters with Body TSL

Impedance, transformed lo feed point 47 80+ 67240
Retum Loss - 22 8dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1,068 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 lo the second arm of the dipole. The antenna is therefore short-circuiled for DC-signals. On somme
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 Condilions” paragraph. The SAR data are not
affacted by this change. The overall dipole length is still according 1o 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; 03.26,2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o= 1.441 S/m: g, = 40.48; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration;

« Probe: EX3DV4 - SN3617: ConvF(8.14, 8.14, 8.14) (@ 1900 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Snl331; Calibrated: 2/6/2019

»  Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

»  Measurement SW: DASYS52, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Check/Zoom Scan (7x7x7) (7x7x7W/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 97.54 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 9.9 W/kg: SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

dB '
] |

-3.57
=113 |
-10.70

14.26 ‘
&

0dB = 15,6 W/kg = 1193 dBW/kg

-17.83
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz: o = 1.56 S/m; g = 54.52; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.78, 7.78, 7.78) i@ 1900 MHz: Calibrated:
/3172019

« Sensor-Surface: L4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1331; Calibruted; 2/6/2019

« Phantom: MFP_V3.1C ; Type: QD 000 P51 CA; Serial: 1062

e« Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=5mm, de=5mm

Reference Value = 9548 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 15.7 Wikg

- iR
. I

-17.26

0dB =157 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Body TSL
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D1900V2, Serial No. 5d170 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

1900V2 — serial no. 5d170

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.26 -23.3 51.7 6.7 -22.8 47.8 6.7
2020.3.25 -22.3 0.05 53.0 -1.26 7.4 -0.64 -22.5 0.01 49.2 -1.37 7.41 -0.69

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D1900V2, serial no. 5d170

1900MHz - Head

1900MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 908

Calibration Procedura(s) FF.Z11-003-01

Calibration Procedures for dipole validation kils

Calibration date: March 25, 2019

This calibration Certificate documents the traceability lo 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 conducled in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date({Calibrated by, Cerlificate No ) Scheduled Calibration
Power Metar NRP2 1068277 20-Aug-18 [{'_JTI'L. No.J18X06862) Aug-18
Power sensor NRP8S 104261 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-18(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES0T1C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Sianature

Callbrated by: Zhao Jing SAR Test Engineer ‘5. 1

Reviewed by. Lin Hao SAR Test Engineer 1] 5%

Aiproved by. Qi Dianyuan SAR Project Leader e

Issued: March 28, 2019
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 Techniques”, 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
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz2)", July 2016

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 68 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%.

Certificate No: Z19-60087 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 S2.10.2.1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 8.2 1.80 mholm
Measured Head TSL parameters (22.0+£0.2) *C D6 L6% 184 mholm £6 %
Head TSL tamperature change during test <1.0"C — -
SAR result with Head TSL
SAR avoraged over 1 ¢m’ (1 g) of Hoad TSL Candition
SAR measured 250 mW input power 133 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW Input power 6.07 Wikg
SAR for nominal Head TSL parametars normalized to W 24.2 Wikg + 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applled
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (22,0 £0.2) *C 538 46% 2.00 mholm + 8 %
Body TSL temperature change during test <1.0°C — s
SAR result with Body TSL
SAR averaged over 1 ¢’ {1 g) of Body TSI Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measired 250 MW input power 5.91 Wiy
SAR for nominal Body TSL parameters normalized to 1W 23.6 Wikg £ 18.7 % (k=2)

Page 3 of 4
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 57.30+5.18 0

Retumn Loss - 21.6dB
Antenna Parameters with Body TSL

Impedance, transformed lo fesd poini 5260+ 5810

Retumn Loss <24 1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.020ns

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 lo 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

Certificate No: Z19-60087
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DASYS Validation Report for Head TSL Date: 03.25.2019

Test Laboratory: CTTL, Betjing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: = 2450 MHz; o = 1.841 S/m; & = 39.63; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DVE -SN3617; ConvF(7.62, 7.62, 7.62) (@ 2450 MHz; Calibrated:
173172019

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

«  Eleetronics: DAEA4 Snl331; Calibrated: 2/6/2019

« Phantom: MEFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

¢« Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

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

Relerence Value = 96.04 Vim; Power Drift = 0.04 dB

Penk SAR (extrapolated) = 28.3 Wike

SAR(I g) = 13,3 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 22.4 Wikg

db
0

-4.59

-0.18

13.77 i

18.36 |

-22.95 |

0 dB =224 Wikg = 13,50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.25.2019
Test Labormtory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 2.003 S/m; g = 53.78; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 -8N3617; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz; Calibrated:
113172019

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl331; Calibrated: 2/6/2019

¢ Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

»  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 95.51 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(! g) = 12,8 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 21.4 W/ikg

dB
0

-4.45

-8.90

-13.34

-17.79

22.24 ' |

0 dB = 21.4 Wikg = 13.30 dBW/kg

Centificate No: Z19-60087 Page Tol ¥
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No. 908 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

2450V2 — serial no. 908

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss Delta Delta Delta Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2019.3.25 -21.6 57.3 5.2 -24.1 52.6 5.8
2020.3.24 -22.7 -0.05 57.5 -0.18 24 2.81 -26.1 -0.08 55.01 -2.40 1.493 4.32

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D2450V2, serial no. 908
2450MHz - Head

X S 4 = mes

2450MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Object D2600V2 - SN: 1061

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

Calibration Procedures for dipole validation kits

Calibration date: December 7, 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 laboralory facility: environment temperature(22+3)TC and
humidity<70%.

Calibration Equipment used (M&TE critical for callbration)

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

Power Meter NRVD 102198 07-Mar-18 (CTTL, No.J18X0D1510) Mar-18

Power sensor NRV-ZS5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19

Reference Probe EX30V4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19

DAE4 SN 1555 20-Aug-18(SPEAGNo.DAE4-1555_Aug18) Aug-18

Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J1BX00560) Jan-18

Network Analyzer ESO71C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-18

Name Function Signature
Galtrotd by: Zhao Jing SAR Test Engineer %1
Fiaviawed by: Lin Hao SAR Test Engineer s -
Approved by: : : :
Qi Dianyuan SAR Project Leader ,:;af.-ﬁ’ﬁ\/#

Issued: December 10, 2018
This calibration certificate shall not be reproduced axcept in full without written approval of the laboratory.

Certificate No: Z18-60490 Page | of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) |[EC 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 Systern 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.

o 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 Returm 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.

o 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.

o 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: Z18-60490 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS2 52.10.2 1495
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phamtom 5.1C
Distance Dipole Center - TSL 10.mm with Spacer
Zoom Scan Resolution d. diy, dz=5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 30.0 1.86 mho/m
Measured Head TSL paramaters (220+0.2)"C 39.1+68% 1.93 mha/m + 8 %
Head TSL temperature change during test <1.0°'C —-— —
SAR result with Head TSL
SAR averaged over 1 ¢m (1 g) of Head TSL Condition
SAR measured 250 mW input power 143mwWig

SAR for nominal Head TSL parametears

nomalized to 1W

57.7 mW ig £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power BASmMW /g

SAR for nominal Head TSL parameters normalized to 1W 25.89 mW g £ 18.7 % (k=2)
Body TSL parameters

The following parameters and calculations were applled
Temperature Parmittivity Conductivity

MNominal Body TSL parameters 220°C 52.5 2.16 mho/m

Measured Body TSL parameters (22.0+0.23"C 51.0+8% 218mhaim+8%

Body TSL temperature change during tesi <1.0"C — -
SAR result with Body TSL

SAR averaged over1 ¢m’ (1 g) of Body TSL Candifion

SAR measured ) 250 mW inpul power 137 mWig

SAR for nominal Body TSL parameters normalized to TW B4.2 mW /g £ 18.B % (k=2)

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

SAR maasured 250 mW input power 611 mWig

SAR for nominal Body TSL parameters narmatized o 1W 24.3 mW g £ 18.7 % (k=2)

Certificate No; Z18-60490

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 pont 49.80-7.00)0

Return Loss -23.1dB
Antenna Parameters with Body TSL

Impedance, transformed to fesd paint 4560- 5410

Return Loss - 22 8dB
General Antenna Parameters and Design

Electrical Dalay (one direction) 1.012ns

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 (o the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not

affected by this change. The overall dipole length is still according 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

Certificate No: Z18-60490
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DASYS Validation Report for Head TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz: Duty Cycle: 1:1
Medium parameters used: {= 2600 MHz; o = 1.926 S/m; &= 39.1; p= 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

o Probe: EX3DV4 - SN7514; ConvF(6.92, 6.92, 6.92) @ 2600 MHz; Calibrated:
8272018

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl5355; Calibrated: 82072018

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

o Measurement SW: DASY32, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 103.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 14.3 W/kg; SAR(10 g) = 6.45 W/kg

Maximum value of SAR (measured) = 24.7 W/kg

dB
0

-4,55

-2.10

-13.66

-18.21

-22.76

0 dB =24.7 W/kg = 13.93 dBW/kg

Certificate No: Z18-60490 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 111
Medium parameters used: { = 2600 MHz; o= 2.181 S/m; & = 51.03; p = 1000 kg/m3
Phantom section: Right Section
DASY3 Configuration:

o Probe: EX3DV4 - SN7514: ConvF(7.06, 7.06, 7.06) @ 2600 MHz; Calibrated:
8/2772018

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

s Electronics: DAE4 Sn1555; Calibrated: 820/2018

e Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

s Measurement SW: DASYS2, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value= 87.11 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(! g) =13.7 W/kg: SAR(10 g) = 6.11 Wikg

Maximum value of SAR (measured) = 23.4 Wikg

dB
0

-4.59
9.18
-13.76

-18.35
L.

0 dB = 23.4 W/kg = 13,69 dBW/kg

-22.94

Certificate No: 21 8-60490 Page 7of §
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Impedance Measurement Plot for Body TSL
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D2600V2, Serial No. 1061 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

2600V2 — serial no. 1061
2600 Head 2600 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.07 -23.1 49.8 -7 -22.8 45.6 -5.41
2019.11.27 -23.0 0.00 48.9 0.90 -6.83 0.17 -22.6 0.01 44.6 -5.29 0.12

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958




B LR

Dipole Verification Data> D2600V2, serial no. 1061

2600MHz — Head

2600MHz - Body

SPORTON INTERNATIONAL (SHENZHEN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Calibration Procedure(s) FF-211-003-01
Calibration Procedures for dipole validation kits
Calibration date: November 27, 2018

This calibration Certificate documents the traceability 1o national slandards, which realize the physical units of
measurements{S|). 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 closad |aboratory facility. emironment temperature(z2+3)C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD# Cal Date{Calibrated by, Certificate Na.) Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J1BX01510) Mar-18
Powear sensor NRV.Z5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-18
Reference Probe EX3DV4 | SN 3848 25-Jan-18(SPEAG No, EX3-3846_Jan18) Jan-18
DAE4 SN 1555 20-Aug-18(SPEAG No DAE4-1555_Aug18) Aug-18
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No. J18X0D0S560) Jan-19
Network Analyzer ES071C | MY46110673 24-Jan-18 (CTTL. No.J18X00561) Jan-18

Name Function Signature

Culibrated by: Zhao Jing SAR Test Engineer N iﬁf

P A

Approved by Qi Dianyuan SAR Project Leader - O

Issued: November 30, 2018
This calibration certificate shall nol be reproduced excepl In full without written approval of the laboratory.

Certificate No: 218-60452 Page ) of 8



. in Collaboration with
CALIBRATION LABORATORY
Add: No$) Xueyvan Rogd, Handion Dinricy, Beijing, 100191, China
Tel: « W6 106230463 3-307Y Fax «836-10-623044633-2504

E-immil: ettliichinattl com hps v chinatiL em
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 62209-1, "Measurement pracedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

¢) IEC 62209-2, “Procedure 1o 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:

e Measurement Conditions: Further delails are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate are valid at the frequency indicated.

e Antenna Parameters with TSL' The dipole is mounted with the spacer to position its feed
point exactly beiow the center marking of the flat phantom section, with the arms orniented
paraliel to the body axis.

« Feed Point Impedance and Return Loss® These parameters are measured with the dipole
positioned under the liquid filled phaniom. 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.

o Electrical Delay: One-way delay between tha 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 anlenna
connector.

s 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 85%.

Certificate No: Z18-60492 Page2of §
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52 10.2. 1495
Extrapolation Advanced Extrapoiation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10'mm wilth Spacer
Zoom Scan Resolution dx. dy = 4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz £ 1 MMz
Head TSL parameters
The following parameters and caiculalions were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C w7 312 mho/m
Measured Head TSL parameters (220:02)°C WBTLE% 3.03 mho/m + 6%
Head TSL temperature change during test <10"C = =
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Conditian
SAR measured 100 mW inpul power 688 mWig
SAR for nominal Head TSI parameters: nofmalizad to 1W B7.0 mW /g £ 18,8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input powar 250mWig
SAR for nominal Head TSL paramatars normalized o TW 24.9 MW /g £ 18.7 % (k=2)
Body TSL parameters
Thi following parameters and calcilations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 51.0 3 55 mho/m
Measured Body TSL parameters (220+02)°C 40526% 3.45 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 Gondition
SAR measurad 100 mW input power B3EmWig
SAR for nominal Body TSL parameters normalized to TW 63.6 mW /g £ 18,8 % (k=2)
SAR averaged ever 10 ¢cm’ (10 g) of Body TSL Condition
SAR measured 100 mW input pawer 235 mW 7 g
SAR for nominal Body TSL parameters narmalized to 1W 23,4 mW /g £ 18.7 % (k=2)

Cenificate No: Z18-604592 Page 3 of %
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, irensformed to feed point 50.00- 5880

Return Loss 24608
Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 50.60-3.70i0

Retum Loss -286dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.003 ns

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

The dipole is made of standard seminigid coaxial cable The center conductor of the feeding line is directly
connected to the second arm of the dipole The antenna is therefore shornt-circuited for DC-signais. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded

to the posilion as explained in the "Measurament Canditions” 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 solderad
connections near the feadpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG

Certificate No: Z18-60492 Page 4 0f N
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DASYS Validation Report for Head TSL Date: 11.26.2018
Test Laboratory: CTTL, Beijing. China
DUT: Dipole 3700 MHz: Type: D3700V2; Serial: D3700V2 - SN: 1008
Communication System: UID 0, CW; Frequency: 3700 MHz; Duty Cyele: 1:1
Medium parameters used: (= 3700 MHz; o = 3.027 S/m: g, = 16,69, p = 1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

¢ Probe; EX3DV4 - SN3B46; ConvF(6.94, 6.94, 6,94) (@ 3700 MHz; Calitiented:
1/25/2018

o Sensor-Surfice: 1.4mm (Mechanical Surfice Detection)

o Electronics; DAE4 Snl555; Calibrated: 8/20/2018

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

»  Measurement SW: DASYS2, Version 32.10(2): SEMCAD X Version 14.6.12
(T450)

Dipole Calibration/ Pin=100mW, d=10mm /Zoom Scan, dist=1 4mm (8x8x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 66.36 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(] g) = 6.69 W/kg: SAR(10 g) = 2.5 W/ikg

Maximum value of SAR (measured) = 12.9 Wikg

— - —

dB
0

-5.47

-10.94

-16.41

-21.68

2735 |
0dB =129 Wikg=1L11 dBW/kg

Centificate No: Z18-60492 Page sof' ¥
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 11.26.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3T00V2 - SN: 1008
Communication System: UID 0, CW; Frequency: 3700 MHz; Duty Cycle: 1:1
Medium parameters used: f= 3700 MHz; o= 3.449 S/m; &, = 49.49; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

Probe: EX3DV4 - SN3846; ConvF(6.78, 6.78, 6.78) @ 3700 MHz; Calibrated:
11252018

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

Electronics: DAEA4 Sn|555; Calibrated: 820/2018

Phantom: MFP V5.1C ; Type: QD 000 PSICA; Serial: 1062

Measurement SW: DASY 52, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/ Pin=100mW, d=10mm /Zoom Scan, dist=1.4mm (8x8x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=[.4mm

Reference Value = 59.28 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 6.36 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 12.3 Wikg

dB
0

-5.59

-11.18

-16.76

-22.35

-27.94

-

0 dB = 12.3 W/kg = 10.90 dBW/kg

Centificate No: Z18-60492 Page T of 8
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Impedance Measurement Plot for Body TSL
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D3700V2, Serial No. 1008 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r02, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

D3700V2 — serial no. 1008

3700 Head 3700 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.11.27 -24.6 50 -5.9 -28.6 50.6 -3.7
2019.11.27 -24.6 0.00 49.6 0.40 -5.3 0.6 -28.7 0.00 49.56 1.04 -3.62 0.08

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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Dipole Verification Data> D3700V2, serial no. 1008

3700MHz — Head

= -

3700MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
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g Schweizerischer Kalibrierdienst
Schmid & Partner QHE\M%JJ!EE g Service suisse d'étalonnage
Engiﬂeal‘lng AG :‘;ﬁ = Servizio svizzero di tsratura
Zeughausstrasse 43, B004 Zurich, Switzerland U NS S swiss Galibration Service
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Accradited by the Swiss Accreditaticn Sarvide (SAS) Ascreditation Ne.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatorics lo the EA
Multitateral Agreemént for the recognition of calibration certificates

ciet  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1113

Calibration proceduras) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Galibration date: September 24, 2019

Ths calibration cérificats decumants the traceability to natioral standards, which realize tha physical units of maasurements (S1)
This measurements and the uncedainties with mnlidenca-mbahi'lityr are givin an the following pages and are part of the certificats.
All ealibrations have been conducted in the clesed Isboratory faciity: snvironment temperature (22 + 3)'C and humidity < 70%.

Calibration Equipmant used (M&TE critical fo callbration)

Primary Standards g Cal Date {Carfilicate No.) Schaduled Calibration
Power meter NAP SN; 104778 03-Apr-19 (Mo, 217-02892/012883) Apr-20

Fowarsensor NAF-Z99 SNy 103244 D3-Apr-19 (No. 217-02622) Apr-20

Fower sensar NAP-Z91 SN: 103245 03-Apr-18'(Mo, 217-02853) Agr-20

Feferance 20 dB Attenuator SN: 5058 {20k) D4-Apr-18 (Mo, 217-02894) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reterence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-3503_Mar{9) War-20

DAE4 SN: 801 30-Apr-18 (Mo, DAE4-E01_Aprig) Apr-20

Secondary Standards i0e Check Date (in house) Schedulad Check
Fower meter E44198 SN: GRIDS12475 30-Cot-14 (in house check Feb-18) In hintsie cheek: O¢t20
Fower sensor HP 84814 SN US3r29Z783 O7-0e-15 (in hoose check Oct-18) In House check: Oci-20
Pewer sensor HE B4B1A SN: MY41082347 O7-001-15 (in housa chack O&1-18) In house check: Cet-20
AF generator RES SMT-D6 SM: 100972 15-Jun-15 [in house chack Ocl-18) In house check: Ooi-20
Network Analyzer Agilent ES358A | SN: 1JS41080477 B1-Mar-14 (in house check Oct18) In haisse cheok: Oct-19

Marrig Function Signature
Cafibrated by: Jaton Kastratl Labaratory Technician ;:ﬁ/ﬁ W
L}
Approved by; Katia Pokovic Technical Manager ﬂ

lsseed: September 25, 2019
This calibration cerificate shall not be reproduced axcept in tull without written appraval of the laboratary,

Certificate No: D5GH2V2-1113_Sep18 Page 1of8
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Schweizerischer Kalibrierdienst

ER e Y S
— c Service suisse d'étalonnage
S

Engineering AG T Servizie svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ rﬁ@" Swiss Calibration Service
T T
Accredited by tha Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition af calibration certifjeates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 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.

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

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

SAR measured: SAR measured at the stated antenna input power,

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

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

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: D5GHzV2-1113_Sep1d Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10.mm with Spacer

Zoom Scan Resolution

cx, dy = 4.0 mm, dz =1.4mm

Giraded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz =1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0%C 359 4.71 mhg/m
Measured Head TSL parameters (22,0 20.2)°C 3B1£6% 4.53 mhe/m £ 6 %
Head TSL temperature change during test =D57C - ——
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters nomnalized to 1W 80.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL paramelers

narmalized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2) °C. 346+6% 4.88 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 8.40 Wikg

SAR for nominal Head TSL paramaters

normaiized to TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 MW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1113_Sep19
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Head TSL parameters at 5750 MHz

Thie following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters. 220°C 354 5.22 mho/m
Measured Head TSL paramelers (22.0£0.2) °C 344 6% 5.03 mho/m £6 %
Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW. input power 8.06 W/kg
SAR for nominal Head TSL parametars normalized to 1TW 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1113_5Sepi2
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