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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.20+ 6.03jQ

Return Loss -23.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.90+ 7.39)Q

Return Loss -22.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.261 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 fo 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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DASYS5 Validation Report for Head TSL Date: 10.30.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.816 S/m; er = 40.14; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.24, 7.24, 7.24); Calibrated: 8/26/2015;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn777; Calibrated: 8/26/2015

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

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 106.3 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) =13.2 W/kg; SAR(10 g) = 6.06 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

dB
0

-4.52

-9.03

-13.55

-18.06

-22.58

0 dB =20.3 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.00dB/ ref 0.000dB [F1]
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DASYS Validation Report for Body TSL Date: 10.30.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f=2450 MHz; o= 1.936 S/m; &, =53.11: p=1000 kg,’m3
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY35 Configuration:

s Probe: EX3DV4 - SN3617; ConvF(7.35, 7.35, 7.35); Calibrated: 8/26/2015;

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 8/26/2015

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 (733 1)

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

Reference Value = 99.98 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.16 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

dB
0

-4.41

-8.82

-13.22

-17.63

L.

-22.04

0dB=19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl Si1 Log Mag 10.00dB/ Ref 0.00008 [Fi]
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D2450V2,Serial No.858 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.
Per KDB 865664 D01,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.

Justification of the extended calibration

D2450V2 Serial No.858

2450 Head
Real I i
Date of Return-Loss Delta Im eZche Delta Irrr?aegc;:?\ze Delta
Measurement (dB) (%) F()ohm) (ohm) ?ohm) (ohm)
10.30.2015 -23.589 -- 53.231 -- 6.0299 --
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
D2450V2 Serial No.858
2450 Body
Real I i
Date of Return-Loss Delta Im e:che Delta |nr1naeg(;:i:;ye Delta
Measurement (dB) (%) ?Ohm) (ohm) E’ohm) (ohm)
10.30.2015 -22.642 -- 49.935 -- 7.3927 --
10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711

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.
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Dipole Verification Data D2450V2 Serial No.858
2450MHz-Head

P 511 Log Mag 100008, Ref 0.000ds [F1 Dell
50, 00

>1  2.4500000 GHZ -23.,466 dE

1 Start 2.25 G-

Trl 511 smt R+]x%) Scale 1.000u0 [F1 De
>l 2.4500000 GHz 50.672 0 G.4162 0 416.8}_.-53}-1" [ o,

2 [Start 2.25 GHz FEVY 100 kHz Stop 2,65 GHe  Cor

2450MHz - Body

P =11 Log Mag 10.0008/ Ref 0.000d8 [FL Del]
50,00

*1  2.4500000 GHz -23.075 dB

2 |Start 2,25 GHz IFEW 100 kHz Stop 265 GHz Cor
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Justification of the extended calibration

D2450V2 Serial No.858

2450 Head
Real I i
Date of Return-Loss Delta Im eZ:nce Delta Ir;naegc;r;:gi Delta
Measurement (dB) (%) F()ohm) (ohm) ?ohm) (ohm)
10.30.2015 -23.589 - 53.231 - 6.0299 --
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
10.27.2017 -22.956 2.17 52.563 1.891 6.85 0.434
D2450V2 Serial No.858
2450 Body
Date of Return-Loss Delta Im Zzzlnce Delta Ilrrr:]aegc;ZiZe Delta
Measurement (dB) (%) F()ohm) (ohm) ?ohm) (ohm)
10.30.2015 -22.642 - 49.935 - 7.3927 --
10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711
10.27.2017 -22.414 2.86 50.694 3.791 7.616 1.935

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.
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Dipole Verification Data D2450V2 Serial No.858
2450MHz-Head

Trl 511 Log Mag 10.000dB/ rRef 0.000de [F1 Del]
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*1  2.4500000 GHz -22.956 dB

40,00

-50. 00
P 511 smith (R+jx) Scale 1.000u [Fl Del]

=1 2.4500000 GHz 52,363 @ 6.8500 @ 444.9%pH | e
"

F

2450MHz — Body

Trl 511 Log Mag 10.00dB/ Ref 0.000d8 [F1 Dell
50,00

»1 2.4500000 GHz -22.414 de
40,00

1o, G0

1
—-20. 00 T T T
-30.00

-5, 00
P 511 smith (R+jx) Scale 1.000u [F1 pel)

>1  2.4500000 GHz 50.6%94 @ 7.6163 0 494.76pF |
-

Fs

o
%

e X

East China Institute of Telecommunications Page Number 1203 of 218
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : May. 04, 2018



@ED
SAR Test Report Reported No.: 118D00014-SAR01

€eCIiT

Ay
r’“ In Collaboration with Q‘\‘l\l-/;’/",,’

=3 2
w777 S p e a g S
—v CALIBRATION LABORATORY M X
N\
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China “, / Ifl\‘ ‘\\\\‘ CALIBRATION
Hyloy

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 No. L0570

E-mail: cttl@chinattl.com Http://www.chinattl.en

Client ECIT Certificate No:  215-97172

Object D2600V2 - SN: 1031

Calibration Procedure(s) FD-211-2-003-01

Callibration Procedures for dipole validation kits

Calibration date: October 30, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-16 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG,No.EX3-3617_Aug15) Aug-16
DAE4 SN 777 26-Aug-15(SPEAG,No.DAE4-777_Aug15) Aug-16
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer E5071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Al by: Zhao Jing SAR Test Engineer !{?J
Reviewed by: Qi Dianyuan SAR Project Leader ym/
Approved by: Lu Bingsong Deputy Director of the laboratory m‘?z

Issued: November 6, 2015
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, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

e 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.

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

e 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 52.8.8.1222
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

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

Frequency 2600 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+0.2)°C 39916 % 2.01 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 Condition

SAR measured 250 mW input power 146mW/g

SAR for nominal Head TSL parameters normalized to 1W 58.0 mW /g % 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 640mW/g

SAR for nominal Head TSL parameters normalized to 1W 25.5mW /g * 20.4 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+0.2)°C 52.7+6 % 214 mho/m +8 %
Body TSL temperature change during test <1.0°C — o

SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 142mW/g
SAR for nominal Body TSL parameters normalized to 1W 57.1 mW /g £ 20.8 % (k=2)
SAR averaged over10 cm” (10 g) of Body TSL Condition
SAR measured 250 mW input power 6.33mW /g
SAR for nominal Body TSL parameters normalized to 1W 254 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.50)- 3.48jQ

Return Loss - 28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.90- 3.13jQ

Return Loss -25.4dB

General Antenna Parameters and Design

I_Electrical Delay (one direction) 1.253 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 shori-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 10.30.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1031
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; ¢ = 2.014 S/m; er = 39.85; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

¢ Probe: EX3DV4 - SN3617; ConvF(7.21, 7.21, 7.21); Calibrated: 8/26/2015;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 8/26/2015

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

* Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 106.9 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 23.0 W/kg

dB
0
-4.97
-9.94
-14.92
-19.89
e
-24.86
0 dB =23.0 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri sil Log Mag 10.00d8/ Ref 0.000d8 [F1J
30-00 375606600 GHz ~28.76 g8

40.00
30.00
20,00
10.00
0. 000 q
-10.00
-20.00 1
-30.00

-40. 00

=50.00 x
MM s11 smith (R+1%) Scale 1.000u [F1 pal]

>l 2.6000000 GHz 48.452 0 -3.4766 0 17.607-pF “\
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DASYS Validation Report for Body TSL Date: 10.30.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1031
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; 6= 2.136 S/m; &, =52.7; p=1000 kg.fm3
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSIT C63.19-2007)
DASYS5 Configuration:

s Probe: EX3DV4 - SN3617; ConvF(7.2, 7.2, 7.2); Calibrated: 8/26/2015;

= Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn777; Calibrated: 8/26/2015

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

* Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 99.48 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.33 W/kg

Maximum value of SAR (measured) = 22.2 Wrkg

dB
0

-4,73

-9.46

-14.18

-18.91

|

-23.64

0dB =22.2 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl sil Log Mag 10.00¢B/ Ref 0.000d8 [F1]

5000 57— 4050000 CHz ~25.441 8
40.00

30,00
20.00
10.00

0.000

=40.00

-50.00

=10.00 h
=20.00 <
=30.00

-~
P 511 smith (R+jx) Scale 1.000u [F1 pel]

>1 2.6000000 GHz 45,931 0 -3.1250 0 19.588-pF T~
- 5

[
\

¥
{

S

1
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D2600V2,Serial No.1031 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,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.

Justification of the extended calibration

D2600V2 Serial No.1031

2600 Head
Real [ i
Date of Return-Loss Delta Im ezzmce Delta Inr:]aengZ:Li Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
10.30.2015 -28.261 -- 48.452 -- -3.4766 -
10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950
D2600V2 Serial No.1031
2600 Body
Real | i
Date of Return-Loss Delta Im eZche Delta Ir;naeg(;;]:r(.:é Delta
Measurement (dB) (%) F()ohm) (ohm) F()ohm) (ohm)
10.30.2015 -25.441 -- 45.931 -- -3.125 --
10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962

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.
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Dipole Verification Data D2600V2 Serial No.1031
2600MHz-Head

PR =11 Log Mag 10.00d8  Ref Q.000dE [F1]
50,90

»1  2.6000000 GHz -25.02% de

40,00 |

30,00

2 Start 2.4 GH: IFEW 100 kHz Stop 2.8 GHz Cor

2600MHz - Body

b S11 Lpg Mag 10,0008, Rat O.00008 [FL O]
g Mig
Stapy

+ 0

>1 2,6000000 Ghz —25,58:2 dB

0,000 q
1 U ———
——_u__‘___“_‘_\__ ___'_._'_'_'____,_.—-—1
30,466 — 1 P
—-..___'&.' e

0.0 H.\"‘. st

. O \\/
-5, 0 ks

IR 20 oo =tk

Tri 511 smith (Re]x) Scale 1,0000 [F1 pel]

*1 2.0000000 GHz 4B8.847 0 -2.1627 O 28.304 pF
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Justification of the extended calibration

D2600V2 Serial No.1031

2600 Head
Real | i
Date of Return-Loss Delta Im e:aance Delta Irrr:]aegdlr;:rc';}; Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
10.30.2015 -28.261 - 48.452 - -3.4766 -
10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950
10.27.2017 -27.350 5.08 48.552 3.922 -3.976 0.451
D2600V2 Serial No.1031
2600 Body
Date of Return-Loss Delta Im Z::xlnce Delta Ilnr:]aengZ:Li Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
10.30.2015 -25.441 - 45.931 - -3.125 -
10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962
10.27.2017 -24.611 3.80 45197 3.648 -2.881 0.718

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.
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Dipole Verification Data D2600V2 Serial No.1031
2600MHz-Head

Tri sil Log Mag 10.0008, Rer O.o0008 [FL Del]
L 2.6000000 GHz -27.350 dB

50,00

40,00

5000 s
P 511 smith (R+jx) Scale 1,0000 [F1 pel]

¥l 2.6000000 GHz 4B.332 0 -3.9764 @ 15.394.pF | -

2600MHz - Body

Trl =11 Log Mag 10.00d8/ Ref 0.000dE [F1 Del]
50. 00

»1  2.5000000 GHZ -24.811 dB
40,00

30. 00
20,00
1@, 00
0. 000 - 4
10, 00 h
-20. 90 W
=30, 00

=40, 00

—50.060
FY
P =11 smith (R+J%) scale 1.000u [F1 Del]
—

>l 2.6000000 GHZ 45.197 n -2.8806 0 21,2&_.% e,
- )
/

East China Institute of Telecommunications Page Number 1215 0f 218
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : May. 04, 2018



ecIT SAR Test Report Reported No.: 118D00014-SAR01

R |-||,l

Acceptable Comdifions for SAR Mesorements Using Probes and Dipoles
Calibrated noder the SPEAGTVIC Hlnhl,.ugu Calibration Frogrnm o
Support FCC Equipment Cernification

The acceptahle copditicns for SAR mensuiremends using protes. dipolbes amd k4 Es
calibrated by TME { Felecommuication Medralogy Cemer af MITT in Beifing, Chima),
under the Dual-Lopo Calibration Cerifigate program and quality asssimnee (A
protncols esiablished berason SPEAG (iohmid & Pavmer Erpinvering AG, Switzerfund
and TREC, to suppoent FUC (B8, Fedval {omummiomame: ©ammicsion ) squipmens
certification are defined and described in 1l followw ing,

T} The agreement estehlished beween SPEAG and TMC 15 only applicable 1o
calibration serviees perfommped by TMO where its cliemts (companies and divisions of
swch veanpanies) are headguartersd in the Greater China Region, including Tawan
and Hong Kong,  This agrsement is sulsject 1o renewal &1 the end of each calendar
wiar between SFEAG and TREC, TMO shall inkorm the FOC of any clianpes or early
termination to the apreemend

I Ondy a subset of the calibration services specified in the SPEAG- TMU agresment,
while it remaing volid, are applicable 1o SAR measwements perforemed using such
equspment ber suppariing FUC aquapani certilication. . These ane identified i the
Tol kring,
af Calibmtion of dosimetrie (SAR) probes EXIDVx, ET3DVx ard ESIDVR

iy Free-space E-ficld and Hefeld prabes; including those dsed for HAC {hearing
aed campasibilisyh evakuation, e peratie gredes, Olker probes or slgnpment
vor idenniNed n this Socument, when calibrated by TMAC, are exclided and

carmist be wsed For measirements b suppon FOC cquipmens ecrti s,

Signal specificand bundled probe calibraticns based on PMR (probe

mehislation response) characteristics are handbed scoording o the

requirernents of KDE 365664 that is, “Undll standardized procedunes ans
available 1o make sich delermanation, ihe applicability of nsignal x;u,-uili:

prabe calibration fof testing specific wireless modes and techookgies 5

desermined on e case-by-case busis through KDR inguiries, incloding SAR

avalimn verification requiremends.”

hi Caolibration of SAR sysicin validston dipoles, xclsdimg HAC dipoles.

1 Calibrstaon of dald sequisition alectranies DAEIVY, DAEAVx and DAEasyVs.

d} For FOC equipmient certificalion parposes, the frequehcy range ol SAR probe: anil
&ipillr. Lalibragmons & imed o 700 ME= 6 GHz and provided & is suppeaed hrl'
the equipment identified in fhe TMC QA protecol (& separate attechment 1o ths
dovument

-

1]

¢} The mlentical system and cquipment setup, measuresicnl corfiguritions,
hardware, evaluation algorithms, Glibratean and QA prtocals, including the
foemnar-of calibration certificates and reports ased by SPEAG shall be applied by
™
Tv The calibruted items ans anly spplcable o SPEAG TRASY 4 ard DASY 3 or
haghesr version systems,
|
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1) The SPEAG-TMO agreement Includes specific protacols identified in the following
i ensure the quality of calibmtion services provided by TMC under this 5SPEAG-
TMC Dunl-Logo calibeatlon agreement are equivlent to the calibration services
prvided b SPEALG . TMO thall, upan requesl, provide coples ol docameniEtian 0o
the FOU 1o substantiate program finplementntion,

)y The Imer-Isboratory Calibraton Evalunbon (1LCE) stased 1o the | MO DA
protoeo] shall be performed berween SPEAG and TMC ai lenst once every 12
meaiths. The 1L.CE scceptance critersa delined m the TWC QA protoce] shall be
sfiafien] fiwr the THIC, SPEAG and FOL agroements tr remain valid,

Check of Calibration Certificate (O0C) shall be performed by SPEAG for all

calibrgions perfomed by TMC. Writien confimmation from SPEAG s required

fioer THAC 8 Isswe calibrgion centficates wnder the SPFEAG-TMC Dual-Logo
ealibration program, - Ouorierly reports for all calibrathons perfonm ed by TMWC
under thi prognim are alse [$seed by SPEAG

The cofibration equipment orsl messurement system used by TWC shall be

wirifled before sach calibration service according to the specific nefirenoe SAR

prabes. digolis, nnd DAE calilrated by SPEAG. The resulis shall be reproducible
ansd within the defined nccepdance oriteria specified m the TMC A protocol
befare eaich actual calibration can commence. THC shall maintin reeords of the
mensurement argl calibralion system verification resulls for all calibrations.

Cunfity Check of Calibratson (0 ) centificates shall he performed by SFEAL b

besst e every 12 manths. SPEAC shall vl TMC facilives o verify he

Wshesrsiorny, equipment., applied procedisres amnd plausibifity of mndomly sslected

certiicaies

A gopy of this document, 10 be wpdated annanlly, shall be provided to TVMC cleants

thal avcepl caltbrutlon servioes sccarding o the SPEAG-TMC Dunl-Logo calibrtion

program, which should be presented to s TCB { Tedrrmomumication Cerifiomtivn

Bodi), 10 feeilitsie FOC equipment approval

TMC shall sddress any guestions rssed by 1< aleits or TCBe relating 1o the SPEAG-

THC Dual-Logo ealibration progmm and inform the FOC and SPEAG of any ertical

b

L.

d

i

ixsnE.

Uhanpy iy Babvise o 6 I clarif The gjplicasiliny of FME sl Buedled probe cllbrotons
L 4

accundag w h
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Accredited Laboratory

AZLA has occredited

EAST CHINA INSTITUTE OF TELECOMMUNICATIONS

Shanghai, People's Republic of China
for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized Intermnational Standard 1SO/IEC 170252005
General requirements for the competence of testing and cdlibrafion laboratornes. This accreditation demonsirates
technical competence for a defined scope and the operation of a laboratory quality monagement systerm

(refer to joint ISCHLAC-IAF Communique dated 8 January 2009).
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Presented this 15™ day of March 2017,

L

- 7
President and CEO

For he Accreditation Council
Certificate Number 362201
Yafid to Februory 28, 2017

S

For the fests to which this occreditotion appies, please refer fo the ioboratony's Eiechical Scope of Accreaitofion.
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