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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization 8 6 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Methods Applied and Interpretation of Parameters:

e NORMx,y,z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; f>1800MHz: waveguide).

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

E” field uncertainty inside TSL (see below ConvF).

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

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axy,z Bx,y,z; Cx,y.z;VRx,y,z:A,B,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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Probe EX3DV4

SN: 3754

Calibrated: January 13, 2017
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3754

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uV/(V/im)?)# 0.48 0.41 0.59 +10.8%
DCP(mV)® 102.4 100.9 102.7

Modulation Calibration Parameters

uID Communication A B c D VR Unc®
System Name dB dBVuV dB mV (k=2)
0 cw X 0.0 0.0 1:0 0.00 198.9 +2.0%
Y 0.0 0.0 1.0 175.6
Z 0.0 0.0 1.0 221.1

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%.

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

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3754

Calibration Parameter Determined in Head Tissue Simulating Media

B S G
f [MHz]° Pe':f";:i':;y ; c°"‘:;7':‘)":y ConvF X | ConvF Y | ConvF Z | Alpha® D(:::; (L:(:‘;')
750 419 0.89 9.41 9.41 941 | 030 | 070 | £12%
900 M5 0.97 9.10 9.10 910 | 013 | 152 | +12%
1750 40.1 137 8.08 8.08 808 | 017 | 123 | +12%
1900 20.0 1.40 7.85 7.85 785 | 024 | 105 | +12%
2100 39.8 1.49 7.73 7.73 773 | 023 | 112 | +12%
2300 395 167 7.58 7.58 758 | 056 | 072 | +12%
2450 39.2 1.80 7.26 7.26 726 | 055 | 073 | +12%
2600 39.0 1.96 7.05 7.05 705 | 060 | 070 | +12%
5250 35.9 471 5.20 5.20 520 | 045 | 130 | +13%
5600 35.5 5.07 462 462 462 | 045 | 135 | +13%
5750 35.4 522 473 473 473 | 045 | 155 | +13%

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

FAt frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
GAIpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3754

Calibration Parameter Determined in Body Tissue Simulating Media

. 3 .2 G
f [MHz]° pe':;li::il:i:f c°"‘:;7r:;":y ConvF X | ConvF Y | ConvF Z | Alpha® [::’:) ::;t)
750 555 0.96 9.66 9.66 966 | 0.40 | 0.85 | +12%
900 55.0 1.05 9.31 9.31 931 | 023 | 117 | £12%
1750 53.4 1.49 7.80 7.80 780 | 022 | 114 | £12%
1900 533 1.52 7.60 7.60 760 | 020 | 122 | +12%
2100 532 1.62 7.96 7.96 796 | 023 | 124 | +12%
2300 52.9 1.81 7.43 7.43 743 | 041 | 101 | +12%
2450 527 1.95 7.22 7.22 722 | 040 | 104 | +12%
2600 525 2.16 7.15 7.15 715 | 045 | 092 | +12%
5250 48.9 5.36 479 479 479 | 050 | 155 | +13%
5600 485 577 4.09 4.09 409 | 055 | 150 | +13%
5750 483 5.94 455 455 455 | 058 | 170 | +13%

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

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

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

T T T T T T
0 500 1000 1500 2000 2500 3000
— f [MHz s
TEM [ ] R22
Uncertainty of Frequency Response of E-field: 7.5% (k=2)
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Receiving Pattern (®), 6=0°
=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +0.9% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) =1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3754

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 47.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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Client ECIT Certificate No:  Z15-97165
Object DB35VZ - SN, 4d112
Calibration Procedure(s) FD-211-2-003-01
Caiibration Procedures for dipole validation kits
Caiibration date: October 22, 2015
TmscmmiMnCuﬂhmpdmmmem:nnlmunumyMlnumﬂsamhnb.wﬁd\mdusz;mnbuumntx
m«uummemmsn1hanwsmxemenuam:meumamaﬁesthcomwmxapumeNMy-egwnnonunkiuMng
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 callbration)
Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL. No.J15X04258) Jun-16
Power sensor NRP-Z281 101547 01-Jul-15 (CTTL. No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3817 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug -16
DAE4 SN 777 26-Aug-15(SPEAG No.DAE4-777_Aug15) Aug -18
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY40071430  02-Feb-15 (CTTL, No J15X00728) Feb-16
Network Analyzer ES071C | MY461105873  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Callbrated by Zhso Jing SAR Test Engineer 47
Reviewed by. Qi Dianyuan SAR Project Leader P
Approved by Lu Bingsong Deputy Director of the laboratory (74 a1
Issued: October 26, 2015
ThhcdbuumommtaeunummbenpmmxudquxmnmuMNanmmnquwﬂcﬁMeubmtbw
Certificate No: Z15-97165 Page 1 of 8
East China Institute of Telecommunications Page Number 191 of 122
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : May 9, 2017

2017



T SAR Test Report Reported No.: 117D00060-SAR01

h

(Tn;' toesq

Add: No.51 Xocyunn Road, Haidien Districe, Besfing, 100191, China
Telk: +86-10-6230M633-2079 Frx: +86-10-62304633-2504
Eaqrail: cotl@xhinant com Hitpo/'www.chinanl.cn

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) 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
paralie! 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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolaton
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mhoim
Measured Head TSL parameters (220102)°C 422+6% 091t mho/m £6 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL
SAR aversged over1 cmi’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 231mWig
SAR for nominal Head TSL parameters normalzed to 1W 9.22 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢ni” (10 g) of Head TSL Condition .
SAR measured 250 mW Input power 151mWig
SAR for nominal Head TSL parameters normalized to 1W 6.03 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following paramesers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°'C 552 0.97 mhaim
Measured Body TSL parameters {(220202)°C 551:6% 088 mha/m £ 6 %
Body TSL temperature change during test <10°C e e
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 237 mWlig
SAR for nominal Body TSL parameters narmalized to 1W 9.57 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Body TSL Condition
SAR measured 250 m input powes 156mW /g
SAR for nominal Body TSL paramaters normalized 1o 1W 6.29 mW ig £ 20.4 % (k»2)
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Appendix
Antenna Parameters with Head TSL
Impedance. transformed to feed point 49.10- 4200 ‘
Return Loss .27.348 J
Antenna Parameters with Body TSL
Impedance, transformed to feed paint 46.20- 4.790Q
Retumn Loss ~23.9d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) 1502 ns 1
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 Ine 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 1o 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 dipoie arms, because they might bend or the soidered
connections near the feedpoint may be damaged
Additional EUT Data
Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 10.22.2015
Test Luboratory: CTTL, Beijing. China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; o = 0.907 S/im; & = 42.15; p = 1000 kg/m’
Phantom section; Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY3 Configuration:

¢ Probe: EX3DV4 - SN3617; ConvF(9.56, 9.56, 9.56); 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(7331)

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

Reference Value = 58.15 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.46 Wikg

SAR(T g) = 2.31 Wikg; SAR(10 g) = L.51 Wikg

Maximum value of SAR (measured) = 2.93 Wikg

d8
0

212

-4.23

.35

-8.46

-10.58

0dB =293 W/kg =4.67 dBW/kg
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Impedance Measurement Plot for Head TSL
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Add: NoST Xueywan Road, Haidian Districy, Beljing, 100191, China

led: +86- 10-62304633-2079 Fax! +86-10-62304633-2504
E-mail: cul@chimatt] com Hitp.'www.chanatt] oo
DASYS Validation Report for Body TSL Date: 10.22.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 835 MHz:Duty Cycle: 1:]
Medium parameters used: £= 835 MHz; o = 0.958 S/m; &, = 55.11; p= 1000 ke/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.71,9.71, 9.71); 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: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 56.68 Vim; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(1 g) = 2.37 Wikg: SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2.99 W/kg

dB [
0

2.07
-4.14
-6.22

-8.29

10.36 . i

0 dB =299 W/kg = 4,76 dBW/kg
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Impedance Measurement Plot for Body TSL
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D835V2,Serial N0.4d112 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

D835V2 Serial No.4d112
835 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.22.2015 -27.27 - 49.108 - -4.2018 -
10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261
D835V2 Serial No.4d112
835 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) mpedance (ohm)
(ohm) (ohm)
10.22.2015 -23.036 -- 46.184 -- -4.7866 --
10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794

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 D835V2 Serial No.4d112
835MHz-Head

Trl =11 Log Mag 10.00de/ ref 0.000de [F1 Del]
50.00
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1 |Start 2 Stop 1.035 GHz Cao

I

12 Start 635 MHz TFBW 100 kHz Stop 1.035 GHz [EE)

835MHz - Body

Trl =11 Log Mag 10.00de/ ref 0.000de [F1 Del]

»1  835.00000 MHZ -29.01% d&

1 Start 2 Stop 1.035 GH:z Co
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\ /
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Client ECIT Certificate No:  Z15-97168
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g
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Object D1900V2 - SN 54134
Calibration Procedure(s) FD-211-2003.01

Calibration Procedures for dipole validation kits
Calibration aate November 4, 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 foliowing
pages and are part of the certificate.

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)

Primary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No J15X04256) Jun-18
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL. No.J15X04258) Jun-18
Reference Probe EX3DV4 | SN 3817  26-Aug-15(SPEAGNo 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 ESO71C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16

Name Function Signature

Caibraled by: Zheo Jing SAR Test Engineer 44

Redewod by: Qi Dianyuan SAR Project Leader S o

Approved by: Lu Bingsong Deputy Director of the laboratory r;m«l

lssued: r8, 2015

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

Certificate No: 21597168 Puge 1 0f %
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C' In Colisboration with
CALIBRATION LABORATORY
Add: No 51 Xucyus Road, Haidian District, Beijing, 10019), Ohisa

Tol: +86-10-62304633-2079 Fax: «B6-10.62304633-2404
E-mail: cal@chinati.com Hopo/www.chinasl.en

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) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) 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
refiected 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reporied uncerfainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z15-97168 Page 20f%
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TTI. 5 B e ag

Add: No,51 Xueyuan Rosd, Haidian District, Begiing, 100191, China
Tek +B6-10-62304633-2079 Fax: +86-10-6230M633-2504
Eomail: cul@chinam com Hip-www.chinattl cn

Measurement Conditions
DASY s as far as not given on page 1.
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolation
Phantom Tripée Fiat Phantom 5.1C
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The fcllowing parameters and caloulations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mhao/m
Measured Head TSL parameters (220+02)C 4A0626% 139 mho/m £6 %
Head TSL temperature change during tost <1.0“C — —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 101mW/ig
SAR for nominal Head TSL parameters normaized to 1W 40.8mW g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 mW input power 52mW/ig
SAR for nominal Head TSL parameters normalized fo 1W 21.0 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220°C 533 1.52 mha/m
Measured Body TSL parameters 220£02)°C 541:6% 1.54 mho/m £ 6 %
Body TSL temperature change during test <10°'C — e
SAR result with Body TSL
SAR averaged over 1 cm' (1 g) of Body TSL Condition
SAR measured 250 mW input power 103mWig
SAR for nominal Body TSL parameters normalized to 1W 41.1 mW g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 533mwWig
SAR for nominal Body TSL parameters normalized to 1W 213 mW ig £ 20.4 % (k=2)
Certificate No: Z15-97168 Page 3 of 8
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*  InCollaboration with
%
771
Add: No.51 Xueyuan Rosd, Haldian District, Beiging, 100191, China
Tel: *B6-10-62304633-2079  Fax: +86-10-62304633-2304
Eemall: entléchinant com Hitpe'www.chinatth cn
Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 51,80+ 6.01jQ
Return Loss - 24.208
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4710+ 541)0
Retumn Loss - 24048
General Antenna Parameters and Design
[Ehdﬂdbdaﬂmwdmxum) ] 1.305ns 44]
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 o 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 H
Certificate No: Z15-97168 Page 4 of 8
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Add No 31 Xeeyusn Road, Hadian District, Beijing, 100191, Chinag

Tol: +86-10-62304633.2079 Fax: ~Bo-10-62304633-2504
E-mail: ettdi@chinan.com Hotp/www chanatt] on
DASYS Validation Report for Head TSL Date: 11.04.2015

T'est Laboratory: CTTL, Beijing. China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54134
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o = 1.385 S/m; 2 = 40.56; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: EX3DV4 - SN3617; ConvF(8.07, 8.07, 8.07); Calibrated: 8/26/2015:;

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

» Electronics: DAE4 Sn777; Calibeated: 82672015

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

*  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 100.8 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 18.7W/kg

SAR(I g) = 10.1 Wikg; SAR(10 g) = 5.22 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

-3.59

1.7

-10.76

-14.34

A7.93 L A L e ——

0 dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: ZI15-97168 Page 5of 8
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Impedance Measurement Plot for Head TSL
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*  InCollsboration with
CALIBRATION LABORATORY
Add: No.S1 Xueyuss Road, Haidian District, Beijing, 100191, Chisa

Tel: +86-10-62304633-2079 Fax: =86-10-62304633-250
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DASYS Validation Report for Body TSL Date: 11.04.2015
T'est Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN: 5d134
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; 0 = 1.536 S/m; &, = 54.05; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe; EX3DV4 - SN3617; ConvF(7.74, 7.74, 7.74); Calibrated: 826/2015;

* Sensor-Surfiace: 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: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 96,40 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) = 103W/kg; SAR(10 g) = £.33 W/kg

Maximum value of SAR (measured) = 14.8 Wikg

-3.56

713

-10.69

-14.26

-17.82

0 dB = 14.8 W/kg = 11.70 dBW/kg

Centificate No: Z15-97168 Page 7 of 8

East China Institute of Telecommunications Page Number
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date
2017

1107 of 122
: May 9, 2017



T SAR Test Report

h

Reported No.: 117D00060-SAR01

Add: No.ST Noeyus Road, Haidian District, Beijing, 100191, Chvina
Tel: +86-10-62304633-2079 Fax: ~86-10-62304633-2504
E-mmil cttb@chinest] com Hap.www,chinanilon

Impedance Measurement Plot for Body TSL
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D1900V2,Serial No.5d134 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

D1900V2 Serial No.5d134

1900 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

11.04.2015 -24.201 -- 51.842 -- 6.0142 --
11.03.2016 -23.684 2.13 52.246 0.404 6.4699 0.456
D1900V2 Serial No.5d134
1900 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
11.04.2015 -24.028 - 47.147 - 5.4132 -
11.03.2016 -23.250 3.24 48.572 1.425 6.1951 0.782

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 D1900V2 Serial No.5d134
1900MHz-Head
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Client ECIT Certificate No:  215-97171

Object D2450V2 - SN: 858

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

Calibration 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-15 (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.J1 5X00729) Feb-16
Network Analyzer E5071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer ﬁf‘_/
Reviewed by: Qi Dianyuan SAR Project Leader M_//
Approved by: Lu Bingsong Deputy Director of the laboratory %4/7

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
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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 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2) °C 40.1+6% 1.82 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

132mW/g

SAR for nominal Head TSL parameters

normalized to 1W

52.9 mW /g £ 20.8 % (k=2)

SAR averaged over10 ¢m’ (10 g) of Head TSL

Condition

SAR measured

250 mW input power

6.06 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.3 mW /g £ 20.4 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+02)°C 53.1+6 % 1.94 mho/m + 6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

1832mW/g

SAR for nominal Body TSL parameters

normalized to 1W

53.1 mW /g £ 20.8 % (k=2)

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

Condition

SAR measured

250 mW input power

6.16 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

24.7 mW /g % 20.4 % (k=2)
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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+ 7.39iQ
Return Loss -22.6dB
General Antenna Parameters and Design
‘Eectrical 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 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

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; 6 = 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:

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Http://www.chinattl.cn

e Probe: EX3DV4 - SN3617; ConvF(7.24, 7.24, 7.24); Calibrated: 8/26/2015;
¢ Sensor-Surface: 2mm (Mechanical Surface Detection)

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

¢ 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=Smm, 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

Date: 10.30.2015

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
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DASYS Validation Report for Body TSL

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)

DASY'5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(7.35, 7.35, 7.35); Calibrated: 8/26/2015;
¢ Sensor-Surface: 2mm (Mechanical Surface Detection)

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

e 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 = 99.98 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

Date: 10.30.2015

dB
0

-4.41
-8.82
-13.22

-17.63

L

-22.04

0 dB=19.8 W/kg =12.97 dBW/kg
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Impedance Measurement Plot for Body TSL
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D2450V2,Serial N0.858 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 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

D2450V2 Serial N0.858

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (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 N0.858
2450 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (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

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 N0.858
2450MHz-Head

P =11 Log Mag 10.00de/ ref 0.000de [F1 Del]
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Acceptable Conditions for SAR M Using Probes and Dipoles
Calibruted under the SPEAG-TMC Dual-Logo Calibration Program te
Support FCC Equipment Certification

The acceptahle conditions for SAR mensurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Cemter of MITT in Beijing, China),
urder the Dual-Logo Calibration Certificate program and quality assunmee (QA)
protocols established between SPEAG (Schmid & Pariner Engineering AG, Switzerland)
and TMC, 1o suppont FCC (108, Federal Communications (Commissian) squipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable 10
calibration services performed by TMC where its cliems (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, This agreement is subject 1o renewal 81 the end of each calendar
year between SPEAG and TMC, TMC shall inform the FOC of any changes or early
termination to the agreement

Only & subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment tor supportng FCC equapment certification. These are identified in the
following.

a} Calibeation of dosimetric (SAR) probes EXIDVx, ET3DVx and ESIDVx.

i} Free-space E-field and H-field probes, including those used for HAC {hearing
aid compatibility) evaluation, temperature probes, other probes or eguipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to suppont FCC equipment certificatson.
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) chamacteristics are handled according to the
requirements of KDB 865664; that is, “Until standardized procedures are
available 10 make such determination, the applicability of a signal specific
probe calibration for testing specific wirekess modes and tochnobogies is
determined on & case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

b) Calibration of SAR system validstion dipoles, excluding HAC dipoles

¢) Calibration of data scquisition electronics DAEIVx, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purpases, the frequency range of SAR probe and

dipole calibrations is limited o 700 MHz - 6 GHz and provided it is supported by

the equipment identified in the TMC QA protocol (a separate sitachment 1o this

document )

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibratson and QA protocals, including the

format of calibeation certificates and reports used by SPEAG shall be applicd by

™C

f) The calibeated items are only applicable to SPEAG DASY 4 and DASY £ or
higher vession systems,

»

<
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11 The SPEAG-TMC agneement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SFEAG-
TMC Dual-Logo calibration agreement are equivalent wo the calibration services
provided by SPEAG. TMC ghall, upon request, provide copies of documentation to
the FOU 1o substantiate program implementation,

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMIC QA
pratoced shall be performed between SPEAG and TWC at least ance every 12
months. The ILCE acceptance critersa defined m the TMC QA protocol shall be
satiafiend for the TWC, SPREAG and FOC agresmeents in remain valid.

Check of Calibration Certificabe {COC) shall be performed by SPEAG for all

calibeations performed by TMC, Written confirmation from SPEAG is requined

for TRAC #e isswe calibration cemificates under the SPEAG-TMC Dual-Logoe
calibration progrmm. Quarterly reports for all calibrations performed by TMC
uniber thit pragram ane also lssued by SPEAG.

The calibration equipment and measunement system used by TWC shall be

wigrified before cach calibration service according to the specific reference SAR

prabes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
amd within the defined nceepinnce criterin specified m the TMC QA protocol
belore each actual calibration can commence. TMC shall maintain records of the
mensurement and calibration system verification resulls For all calibrations.

Quality Check of Calibration ((POC) centificates shall be performed by SPEAG at

least once every 12 manths. SPEAG shall visit TMC facilities to verify the

Ishorstory, equipment. applied procedures and plausibility of mndomly selecbed

certifcates.

A copy of this document, to be updated annually, shall be provided o TMC cluents

that accepl calibration services according to the SPEAG-TMC Dunal-Logo calibration

propram, which should be presented toa TCB ( Felecommumicarion Certiffoation

Houlv), 10 facilitate FOC equipment approval

TMC shall address any questbons mised by s clients or TCBs relating io the SPEAG-

AC Digal-Logo calibration program and infarm the FOC and SPEAG of any critical

ETTT
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Chanpe Mg Revised on Juse 26 1o clarify the applicabliny of FME end Busdled probe calibrations
menis of KO8 303604,

accondng w the pegl
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