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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
BGHz)", July 2016

c) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used In close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBBE5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:;
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Condifions: 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 Paramelers 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
paraliel to the body axis.

* Feed Point Impedance and Retum 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.

» Electical 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.

[ 1
The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal 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 | 52 10.2 1495 |
Extrapoiation | Advanced Extrapolation [ |
Phantom | Triple Flat Phantom 5 1C j
Distance Dipole Center - TSL 10 mm with Spacer J
Zoom Scan Resolution ax, dy, oz =5 mm ﬁj
Froquency | 1900 MHz 2 1 MHz |
Head TSL parameters
The folowing parameters and calculations were applied.
Temperature I Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mhoim
Measured Head TSL parametors (R20+02)'C 41126% 1.37 mho/m £ 8 %
Head TSL temperature change during test|  <1.0 ‘C - = |
SAR result with Head TSL o
SAR averaged over1 (' (1g) of Head TSL | Condition | i
SAR measured 230 mW input power | RE2mWig ‘1
SAR for nominal Head TSL paramaters normalizad to 1W 405mWig+18.8 % (k-m
SAR averaged over 10 cm ' (10 g) of Head TSL Condition |
SAR measured 250 mW input power S51TmWi/ig |
SAR for nominal Head TSL parameters normaized to W 21.0mW ig £ 18.7 % (k=2) '
Body TSL parameters
The following parameters and calculations were applled
Temperature Pearmittivity Conductivity |
Nominal Body TSL parameters 220°C 533 1.52 mho/m ]
Measured Body TSL paramaters (220202)'C 52626% 1.55 mhoim 2 6 % |
Body TSL temperature change during m; <10°C - |
SAR result with Body TSL
SAR averaged over1 ¢’ (1 g) of Body TSL Condition |
1
SAR measured 250 mW Input power 1003mWig
SAR for nominat Body TSL parameters normalized to TW 406 mW g £ 18.8 % (k*?
SAR averaged over 10 <71 (10 g) of Body TSL Condition l
| SAR measured 250 MW input power 541 mWig '
| SAR for nominal Body TSL parameters nomalized to TW | 2.4 mW /g + 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point J 62.70+ 6.6310
Return Loss -23.2dB

o | e—— -

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48,50+ 74000 |

Raturn Loss -22.3dB |

General Antenna Parameters and Design

Electrical Detay (one direction) ] 1058 ns

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

Tha dipole rs made of standard seminigid coaxial cable. The canter 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 amms In order to improve matching when loaded
according to the positon as axplained 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 of the soldered
connections near the feedpoint may be damaged

Additional EUT Data

[ Manufaciured by T SPEAG

Certificate No; Z18-60387 Page 1 of8

©Copyright. All rights reserved by SAICT Page 184 of 222



L CAICT

— No. 120N01406-SAR

n Colaboranon with

’\
o 7/J] S P e a g
i

CALIBRATION LARORATORY

AL No. 5T Nuesuun Rowd. Haidian District. Beising. 10019], Ching

Tel: ~86- | IM62MI635-207Y Fax: =86 106230463 22404
Feonail: coth w chinattl. oo g wwwechinatel cn
DASYS Validation Report for Head TSL Date: 10242018

Fest Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serinl: D1900Y2 - SN: 54088
Communication System: UID 0, CW: Frequeney: 1900 MHz; Duty Cyele: 111
Medium parumeters used: = 1900 MHz; o= 1,367 S/m: &, = 41.1: p= 1000 kg'm3
Phantom section: Center Section

DASYS Configuration

o Probe: EX3DV4 - SN7514; ConvF(7.73. 7.73. 7.73) @ 1900 MHz: Calibrated
R2772018

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

e Electronics: DAES Snl355; Calibrated: 8202018

o Phantom: MFP _V5.1C ; Type: QD 000 PSICA; Serial: 1062

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

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm, dyv=Smm, dz=3mm

Reference Value = 1022 Vim: Power Drift = 0,05 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 9.92 W/kg: SAR(10 g) = 5,17 W/ke

Maximum value of SAR (measured) = 15.7 W/kg

dB
10
{-3.49
-6.98
F
10.46 d .
13.9%

L
17.44 ——

0 dB = 15.7 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10242018
l'est Laborstory: CTTL, Beifing, China
DUT: Dipole 1900 MHz: Type: DI900V2; Serinl: DI900V2 - SN: 54088
Communication System: UID 0, CW: Frequency: 1900 Miiz; Duty ( yele: 1:1
Medium parameters used: £= 1900 MHz: o = 1551 S/m; &, = 32,63; p= 1000 Kg/'m3
Phamtom section: Right Section
DASYS Configuration

e  Probe: EX3DVA - SN7514; ConvF(7.53, 7.53, 7.83) 0 1900 MHz: Calibrated
8272018
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
e Electronics: DAEY Spl 335; Calibrated: 82002018
o Phuntom: MFP V3.1C ; Type: QD 000 PSICA: Serial; 1062
o Measurement SW: DASYS2, Version 532.10 (2); SEMCAD X Version 14.6.12
(7450
System Performance Check/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid
dx=Smm, dy=3mm, dz=3mm
Reference Value = 97,60 V/m; Power Drift = -0,02 dB
Peak SAR (extrapolated) = 19.0 W/kg
SAR(1 g) = 10.3 W/kg: SAR(10 g) = 5.41 W/kg
Maximum value of SAR (measured) = 15.9 Wkg

-6.68
-10.03
-13.37

16.71

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

Certificate No: ZI18-60387 Page 7 of &

©Copyright. All rights reserved by SAICT Page 187 of 222



h n Collabaration with
- 77T S -
N~ CALBRATION LABORATORY

Add: No ST Xuesuan Road. Haldsn District, Beiiing. 100191
el *Ro-10:62304633.20M Fooc =346 10662304635.2504
hap swowew chimatl on

E-mail et g chinatyl. com

Impedance Measurement Plot for Body TSL
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Client CTTL{South Branch) Certificate No:  Z18-80388
Object D2450V2 - SN; 873
Calib P
B PGS FF-Z11-003-01

Calibration Procedures for dipole validation Kits

| Calibration date: October 26, 2018

This caiibration Certificate documents the traceability to national standards, which reslize 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 cenificate

All cafibrations have been conducted in the closad laboratory facility: environment temperaturei22+3)C and
humidity<70%

Caiibration Equipment usad (M&TE critical for calibration)

Primary Standards (s} Cal Date(Calioratad by, Cerificate No.) Scheduled Calibeation
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17TX08758) Oct-18
Power sensor  NRV-Z5 100542 01-Nov-17 (CTTL, No. J1TX08756) Oct-18
Refarence Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG N0 EX3-7514_Aug18) Aug-18
DAE4 SN 1585 20-Aug-18{SPEAG No.DAE4-1555_Aug18) Aug-19
_Secondary Standards iD# Cal Date(Calibrated by. Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, No J18X00560) Jan-19
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00581) Jan-18

i .
Name Function Signature

Colimied by Zhao Jing SAR Test Engineer é Z‘

Reviewed by. Lin Hao SAR Test Engineer - M

Approved by Qi Disnyuan SAR Project Leader (i:-% ~

Issued; Octobar 28 2018
| This callbration certificate shall not be reproduced except in full without written approval of the laboratory

Centificate No: 7| 8-603188 Page | 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 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used In close proximity to the human body (frequency range of
30MHz to BGHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

o Antenna Parameters with TSL The dipole is mounted with the spacer to position its feed
point exactly beiow the center marking of the fiat 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.

« Elsctrical 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.

s« SAR normafized: 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: Z18-60388 Page 2 of
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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 Extrapolation -
Phantom | Triple Fiat Phantom 5.1C ]
Distance Dipole Center - TSL i 10 mm N with Spacer |
Zoom Scan Resolution [ dx, dy, dz = § mm 1 l
Frequency ] 2450 MHz + 1 MH2 l ]
Head TSL parameters
‘I"he following parameters and calculations ware applied. :
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 382 1. 80 mha/m
Measured Head TSL parameters (220+02)°C 02:6% 1.80 mha/m + 8 %
j‘adTSmep.nhm change during test <10°C - - |
SAR result with Head TSL
SAR averaged over 1 cm' (1 g) of Head TSL Condition
SAR measured 250 mW input power 130mW/g
SAR for nominal Head TSL parametars normakzed to 1W 52.0 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL ’ Condition '
SAR measurad 250 mW ingut power | 6.02mWig
SAR for nominal Head TSL parameters normalized to 1W ! 241 mW ig £ 18.7 % (k=2) |
Body TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mhoim
Measured Body TSL parameters (220£02)'C 525:6% 201 mho/m £ 6 % l
Body TSL hmwrll;n change during mt. ' «<1.0°C | . — |
SAR result with Body TSL
BAR averaged over 1 ot (1 ) of Body TSL Cendition
SAR measured 250 mW input power 128mW/g
SAR for nominal Body TSL parameters normalized to W 50.5 mW /g £ 18.8 % (k=2) |
SAR averaged over 10 <m1 (10 g) of Body TSL Condition ]
SAR measured 250 mW input power 591 mW/g
'SAR for nominal Body TSL parameters normalized to 1W 23.5mW /g £ 18.7 % (k»2) |
Certificate No: Z18-60388 Puge i of §
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 10 feed point S350«211 0

Ratum Loss - 28.0dB

Antenna Parameters with Body TSL

impedance, transformed (o feed point 5130«451)0

Return Loss - 26748

General Antenna Parameters and Design

[ .
| Blectrical Delay (one direction) 1.024 ns
| S—

After long term use with 100W radiated power, only & slght 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 diractly
connacted to the second amm of the dipole. The antenna is therafore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in ceder to improve malching when icaded
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 sl according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 10262018
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: §73
Communication System: UID 1, CW: Frequency: 2450 MHz: Duty Cyele: 114
Medium parameters used: = 2450 MHz: o = 1.802 S/m: & = 390.2;: p= 1000 kg'm3
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SN7514:; ConvFi6.95, 6,95, 6.95) @ 2450 MHz: Calibrated:
82772018

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

¢ Elcctronics: DAE4 Sn1355; Calibrated; 82002018

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

o  Measurement SW: DASYS2. Version 32,10 (2); SEMCAD X Version 14.6.12
| 7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: ds=3mm,

dyv=3mm, dz=5Smm

Reference Value = 105.0 V/im: Power Drift = 0.00 dB
Peak SAR (extrapolated) = 26.8 Wikg

SAR(L g) = 13 W/kg; SAR(10 g) = 6.02 W/kg
Maximum value of SAR (measured) =21.8 Wkg

do
0

-4.3%5

2177 - ' e

0 dB =218 Wikg = 13.38 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10.26,2018

l'est Laboratory: CTTL. Beijing, China

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System: UID 0, CW: Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: o = 2.008 S/m: &, = 52,76; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

o Probe: EX3DV4 - SN7514; ConvFi7,13. 7,13, 7.13) @ 2450 MHz: Calibrated:
82772018

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

o Electronics: DAES Sn13533; Calibrated: 8202018

e TPhantom: MFP_V3.1C : Type: QD 000 PSICA: Serial: 1062

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

Dipole Calibration/Zoom Scan (7x7x7)1 (7x7x7)y/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=5Smm

Reference Value = 98.89 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(I g) = 12.8 Wikg: SAR(10 g) =5.91 Wikg

Maximum value of SAR (measured) = 21.3 Wikg

dB
0

-4.36
8.7
13.07
-17.42

2178

0 dB = 21.3 Wikg = 13.28 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner 8 s«w«whnﬂﬁm
Engineering AG 7 o €. Sortito swiszseo taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland 7 - S Swiss Calibeation Service
Accredited by the Swiss Accreditation Sonice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multiiateral Agreement for the recognition of calibration certificates

Cient  CTTL (Auden) Certificate No: D2550V2-1010_Aug18
|CALIBRATION CERTIFICATE

e ——

'Obnci D2550V2 - SN:1010 '
| Catbration peocedureds) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

| Cafitwaton date August 24, 2018

This calbration cerfificats documents the traceabily 1o natana! standands. which realze the physical ursts of massuremants (S1)

| The measuromants and ha uncanainbes with confidenco probability are givan on the following pages and & part of the cantificate. ‘

All calibentions have bean conducted in the clesed laboratory tacllity; snviccnment temperature (22 + 3)°C ang humidity < 707

Caibration Egquipment usad (MATE enticsl %or calibration)

| Primary Starvarss s Cal Date (Certificata Mo ) Scheduled Caibration |
| Power matar NAP ] SN 104778 4-A0r-18 (Mo, 217-0267200673) FY=T
Powsar sensor NRP-291 | BN 103244 O4-Apr-18 (No, 217-02672) Ape-19
Pawer senscr NE#&. 291 BN 103245 Od-Apr-38 INo. 21702673) Ape19
Ratarence 20 o8 Attenuator | SN 5068 (20%) 04-Apr-18 (No. 21702562 Ape-19
Type-N mismatch combinabon | SN:5047,2/08327  O4-Ape-18 |No. 217-02683) Apr-19 ‘
Rafamnce Probe EXIDV4 8N 7849 30«Dec-17 (No. EX3-7342_Dact?) Dec-18
| Dags | st 601 26-0c117 (No. DAE4-601_00t17) Oer18 ‘
Secondary Standards [IDe  Check Dals {in house) Scheduled Check |
Power metor EPM-4424 SN GBIT480704 07-Oct- 18 {in housa check Oct-18) 1 houge eheck: Oct-14 ‘
Power sanaor HP 84814 SN USIT262783 070115 (in housa check Oct-18) In house check: Oct-18
Power sensor HP 34814, SN MY41082317 07-0ct-15 (in house chack Oct-16) I houge ahece: Det-18
AF ganarator RAS SMT-08 | SN 100872 15.4Jun-15 (In housa chack Oc1-16) In house check: Oct-18
Network, Analyzer Aglent ES358A ] SN US210804T7 J1-Mar-14 (in houss check Oct-17) In Noxise check: Det-14
Nama Function Signaturs
Calibeatad Dy Many Sestz Laboratory Technician 5

Ths calibration certificate shall not be reproducad sxoept in full withaut wiilten appvowal of the labaratoey

: Ktia Pokowie Technical Managar
Approvad by /m

lssued: August 24, 2018

Certiticate No; D2550V2-1010_Augts Page 10l B
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Schmid & Partner SN 8 Service u::;::mnp
Engineering AG % c Servizio svizzero di taratura

Zoughausstrasso 43, 8004 Zurich, Switzerland ’,//:?‘T“ S swiss Catibration Service

Ascredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories 1o the EA

Multilateral Ag for the gnition of calibeation certificates

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 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear {frequency range of
300 MHz to 6 GHz)", July 2018

c) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in cloge proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/s 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 Retumn Loss ensures low
reflected power, No uncertainty required.

o 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 1o an input powar of 1 W at the antenna
connector.

« SAR for nominal TSL parametars: The measurad TSL parameters are used to calculate the
nominal SAR result,

No. [20N01406-SAR

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%.

Cenificato No: D2550V2-1010_Aug18 Page 2 ot B
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Measurement Conditions
DASY system confiquration, as far as not given o0 page 1,
DASY Version DASYS V5z101
Extrapolation Advanced Exirapolation
Phantom Modufar Fiat Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 2560 MHz = 1 MH2
Head TSL parameters
The foliowing parametars and cakulations were appiied
Temperature Permittivity Conductivity
Nominasl Head TSL parameters 20C 391 1.91 mha'm
Measured Head TSL parametars (220=02)'C 37326% 1.97 mho/m = 6 %
Head TSL temperature change during test <05°C — sane
SAR result with Head TSL
SAR averaged over 1 om? (1 g) of Head TSL Conditlon
SAR measured 250 mW input power 14.8 Wig
SAR tor nominel Mead TS| parametars normalized to 1W 57.8 Wikg = 17,0 % (k=2)
GAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.73 Wikg
SAR for nominal Head TSL parameters normaized 10 1W 26.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The failowing paramelers and calcutabons were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 526 208 mha'/m
Moasurad Body TSL parameters (220=02)"C 515485 214 mha/m « 6%
Body TSL temperature change during test <05°C — e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR mensured

250 mW ingut power

13.7 Wikg

SAR for nomnal Body TSL parameters

nonmalized o 1W

54,0 Wikg £17.0 % (k=2)

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

condition

SAR measured

250 mW inpul power

6.22 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.7 Wikg = 16.5 % (k=2)

Cartificate No: D2550V2-1010_Aug18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 549023
Retumn Loss 257 d8

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point 4960-2010
Return Loss -3384d8

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1.151 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductor of the leeding line is directly connected 10 the
second arm of the dipole. The antenna Is therefore shortcircuited for DC-signale. On some of the dipoles, smail and caps
are added to the dipoke arms in order to imprave matching when loaded according 10 the position as explained in the
“Measurerment Conditions” paragraph, The SAR data are not atfected by this change. The overall dipole length |s sull
according to the Standard.

Nao excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 03, 2012
Cartiticate No: D2550V2-1010_Aug18 Pago 4ol 8

©Copyright. All rights reserved by SAICT Page 200 of 222



= CAICT

— No. I20N01406-SAR

DASYS5 Validation Report for Head TSL

Date: 24,08.2018
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2550 MHz: Type: D2550V2; Serial: D2530V2 - SN:1010

Communication System: UID 0 - CW; Frequency; 2550 MHz

Medium parameters used: ' = 2550 MHz: o = 1.97 §/m: & = 37.3: p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-201 1)

DASY32 Configuration:
e Probe: EX3DV4 - SN7349: ConvFi7.43, 7.43. 7.43) @ 2550 MHz: Calibrated: 30.12.2017
o Sensor-Surface: 4mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 26.10.2017
e Phantom: Flat Phantom 5.0 tfront); Type: QD 000 P50 AA: Serial: 1001

o DASYS2S2.10.101476): SEMCAD X 14.6.11(7439)

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

Reference Value = 119.6 Vim: Power Drift = -0.07 dB

Peak SAR textrapolated) = 30.5 W/kg

SAR(1 g) = 14.8 W/kg: SAR(10 g) = 6.73 Wikg

Maximum value of SAR (measured) = 24.9 W/kg
dB

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =249 W/ke = 13.96 dBWike

Cartilicate No: D2550V2-1010_Aug18 PageSot 8
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Impedance Measurement Plot for Head TSL

CAICT

No. 120N01406-SAR

Bl Yew Chanel Sweep Calbration Trace Scale Marber System Widow tielp

Cenificate No: D2550V2-1010_Aug18
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DASYS5 Validation Report for Body TSL
Date: 24.08.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2350 MHz; Type: D2350V2; Serial: D2350V2 - SN: 1010
Communication System: UID () - CW; Frequency; 2550 MHz
Medium parumeters used: § « 2550 MHz: 0 = 2,14 S/m; g = 51.5: p = 1000 kg/m’
Phantom section; Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS2 Configuration:
*  Probe: EX3DV4 - SN7349: ConvFI7.68, 7.68. 7.68) @ 2550 MHz: Calibrated: 30,12.2017
* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
¢ Electronics: DAEJ Sn601: Calibrated: 26.10,2017
+ Phantom: Flat Phantom 5.0 (back): Type: QD 000 PSO AA; Serial: 1002

« DASYS2352,10.1(1476); SEMCAD X 14.6.1117439)

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

Reference Value = 1092 Vim; Power Drift = -0,03 (B

Peak SAR (extrupolated) = 27.9 Wik

SAR(1 g) = 13.7 W/kg: SAR(10 g} = 6.22 W/kg

Maximum value of SAR (measured) = 22.9 W/kg

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =229 W/kg = 13.60 dBWikg

Certficate No: D2550V2-1010_Aug18 Page7clé
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Impedance Measurement Plot for Body TSL

Stawe  CH1 811 1 1P Avg=20 Delay LCL

Cenificate No: D2550V2-1010_Aug1a Page8ol 8
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5GHz Dipole Calibration Certificate

A \||H »
In Costaraon with (.\\\\/"/,,,,‘ o A BT

17717 LLLLL%CNAS::M

= -
Adid: No.$1 Noeyuan Rosd, Haidin District, Beijing, 100191, China ?,, o\ \.S CALIBRATION
Tel: + 8001 (623040331512 Fax: ~B6- 106230463 3.2504 MR CNAS LOSTD
Lol et ar chinastt com hoetpe wwwechanant) en

CTTL(South Branch) Certificate No:  Z19-60293

—

i n
e e

Obgect D5GHzV2 - SN; 1238

Calibraton Procedura(s) FF-Z11-003-01

Calibration Procedures for dipole validation kis |

Calibration date August 29, 2019

This calibeation Certificate documents the traceability to national standards. which realize the physical units of
measurements(Si). The measuremeants and the uncertainties with confidence probability are given on the failowing
pages and are parnt of the certificate

All calibrations have been conducted In the closed laboratory faciity: environment temperature(22:3)L and
humidity<70%

| Calibration Equipment used (M&TE critical for callbration)

Primary Standards — ID_ # Cal Date{Calibrated by, Certificate No.) Schaduled Calibration
Power Meter NRP2 Foszre 11-Apr-18 (CTTL. No.J18X02505) Apr-20
Power sensar  NRP8A | 101368 11-Apr-18 (CTTL, No.J18X02605) Apr-20
ReferenceProbe EX3DV4 | SN 3817 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1558 22-Aug-18(CTTL-SPEAG No.2198-80295) Aug-20
Secondary Standards ' D#® Cal Date{Calibrated by, Certificate No.) Scheduled Calibeation
Signal Generator E4438C | MY48071430  23-Jan-18 (CTTL No.J19X00338) Jan-20
NetworkAnalyzerES071C | MY46110673  24-Jan-18 (CTTL, No.J19X00547) Jan-20

|
Name Function Signatura
| by: - ~

Calibratea by Znao Jing SAR Test Engineer i t%; 7

Reviewed by Lin Hao SAR Test Engineer =3 ﬂ:%

Appraved ty. Qi Dianyuan SAR Project Leader —F)

. Issued: September 2, 2018
| This calibration certificate shall not be reproduced except in full without written approvai of the [aboratory,

Certificate No; 219-60293 Page 1ot 14

©Copyright. All rights reserved by SAICT Page 205 of 222



— CAICT

No. [20N01406-SAR

(3
S

. In Collaboraton with
.
CALIBRATION LABORATORY
Add No ST Nueyuan Road, Haldsan Distnct. Beijing. 100191, Chitia

lel: +86-10-62304633.2512 Fu: =86 10-62304633. 2504
E-madl: catl i chinatel. com httgr www.chimant].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) |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
B8GHz)", July 2018

¢) 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) KDBEB5664, 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 fiat 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.

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
noeminal 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%.

Centificate No: 219-60293 Page2of 14
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CALIBRATION LABORATORY

Add: No 3T Xueyuan Rowd. Hoidin Distict. Beiging. 100191, China

Tel: +86-10-623Mp123.2512 Fro: +Xb< | IN62MMHA35-2504
Eemadl: otd o chinattl com b www chisantl on
Measurement Conditions
DASY system configuration. as far as not given on page 1
DASY Version | DASYS2 V52102 ]
Extrapolation | Advanced Extrapolation
Phantom [ Triple Flat Phantom § 1C ]
- Distance Dipole Center - TSL l 10 mm with Spacer l
Zoom Scan Resolution [ dax. dy =4 mm, dzx = 1.4 mm | Graded Ratio = 1.4 (Z diraction) ]
5250 MHz + 1 MHz |
Freguency | 5600 MHz £ 1 MHz l
5750 MHz 1 MHz |
Head TSL parameters at 5250 MHz
The following parameters and calculations were appliod 3
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,71 mho/m
LMonmﬂl Head TSL parameters (220:02)'C IST+6% 4.69 mho/m £ 6 %
&ld TSL temperature change during test <10'C — —

SAR result with Head TSL at 5250 MHz

SAR averaged over 1 ¢/ (1 g) of Head TSL Gondition |

SAR meoasured 100 mW input power 7.81 Wikg

SAR for nominal Head TSL parameters normalized to 1W 78,0 Wikg £ 24.4 % (k=2) J

SAR averaged over 10 ¢m' {10 g) of Head TSL Conditicn Bl

SAR measured 100 mW Input power ‘ 223 Whg

SAR for nominal Head TSL parameters - oommiited o AW 1 23IWhg 1242 % (k2) |
Certificate No: 719-60293 Page 3 of 14
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Add! No. 5T Xueyuan Road. Haidian District. Hedjing, 10191, China
Tel: +86-10-625(M653-2512 Fax: + B0+ 106236552504

E-mail: cotd g chinaul.com hege Swww chmattlen

Head TSL parameters at 5600 MHz
The following parameters and caiculations were applied.

CAICT

No. [20N

Temperature

Permittivity Conductivity

-
|

Nominal Head TSL parameters 220°C 355

5,07 mho/m -

LMmund Head TSL parameters 220£02)°C

35426 % 499 mhoim £6 % |

tﬁ“d TSL temperature change during test <1.0°C

—

= |

SAR result with Head TSL at 5600 MHz

T

SARWMM o’ (Y g) of Head TSL

Condition

SAR measured

100 mW Input power

SAR for nominal Head TSL paramaters

normalizeo to 1W

7.96 Whg

| 79.5 Wikg £ 24.4 % (k=2)

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

Condition

SAR measured 100 mW input power 227 Whg
rSAR for nominal Head TSL parameters normalized 1o TW 22TWhg£24.2% (k-Z)j
Head TSL parameters at 5750 MHz
The following parameters and calcutations were applied =—
Temperaturo | Parmittivity Conductivity ]
[ Nominal Head TBL parsmeters 220°C | 354 522 mhoim
Moasured Head TSL parametars (220+02)°'C W1z0% S10mhoim 20 %
Head TSL temperature change during test <1 6 "C — —_
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 o1 (;; ;’Y.Hud TSL Condition —]
SAR measured 100 mW input power 7.88 Wikg {
I SAR for naminal Head TSL parameters normaizod 0 1W 78.4 Wikg £ 24.4 % (k=2) |
SAR averaged over 10 (77 (10 g} of Head TSL Conditon |
SAR measured 100 mW Input power 223 Wikg '
' SAR for nominal Head TSL parameters normalized to 1W | 222Whkg2242% (k=2) |

Certificate No: Z19-60293 Paged of 4
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Body TSL parameters at 5250 MHz
The fallowing parameters and calculations were applied

Temperature | Permittivity Conductivity
Nominai Body TSL parameters 220°C 7 488 5,36 mho/m
Measured Body TSL parameters (220202)'C 481+6% 540 mho/m + 8 %
| Body TSL temperature change during test <10°‘C —— | —

SAR result with Body TSL at 5250 MHz

SAR averaged over 1 ¢t (1 g) of Body TSL Conxithon '
SAR measured 100 mW input power | 717 Wkg
SAR for nominal Body TSL parameters normalzad to W | 71.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 o (10 g) of Body TSL Condibon ‘
SAR measured 100 mW input power | 2.04 Wikg

[ SAR for nominat Body TSL parameters normalized 1o W | 20.3 Wikg £ 24.2 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and calculations wers applied,

Temperature Permittivity Conductivity |
Nominal Body TSL parameters 20°C 488 5 77 mho/m
Measured Body TSL parameters | (220202)°C | 47626% 5.70 mho/m £ 6 %
Body TSL temperature change during test| ~ <1.0°C — — j
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 om’ (1 9) of Body TSL Condition X
SAR measurad 100 mW Input power 762 Whko
| SAR for nominal BoderSL parameters noematized 10 TW 75.9 Wikg £ 24.4 % (k=2)
| SAR averaged over 10 i1’ (10 g) of Body TSL Condition ﬁ
SAR measured 100 mW input powes 2.18 Wikg |
i SAR for nominal Body TSL parameters normaiized to 1W 217 Wikg £ 24.2 % (k-2)7
Uertificute No: Z19-60203 Page S of 14
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CAICT

No. [20N01406-SAR

Body TSL parameters at 5750 MHz
The follawing parameters and calculations were applied.
Temperature |  Permittivity Conductivity
Nominal Body TSL parameters 20°C a3 5.84 mha/m
Measured Body TSL parameters @20+02)C | 47526% 578 mhoim =8 % |
Body TSL temperature change during test <10°C - |
SAR result with Body TSL at 5750 MHz
SAR averaged over1 ¢m" (1 g) of Body TSL Condition
’g'\‘ mm 100 mW Input power 7.39 Wiy
SAR for nominal Body TSL parameters ’ normaszed to 1W 73.6 Wikg £ 24.4 % (k=2) |
SAR averaged over 10 ¢ (10 g) of Body TSL Condition
—SAR measurad - 100 NW nput power 210 Wikg B
SAR for normenal Body TSL paramsters i norma—llzed o 1w 20.9 Wikg £ 24.2 % (k=2)

Pageoof 14
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 10 feed point ' 4880 - 4650 ]

Return Loss - 26.2dB

Antenna Parameters with Head TSL at 5600 MHz

Impadance, transformed to feed point [ 46.20 + 0.58i0

Retumn Loss | - 40.008

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5030 + 1.08|0
Return Loss < 39008 |

Antenna Parameters with Body TSL at 5250 MHz

; Impedance, ransformed to feed Dou; 4880 - 2.0215
f Retum Loss - 32548 J
Antenna Parameters with Body TSL at 5600 MHz
Impedance, transformed to feed point 51.30 « 3940
Return Loss - 27.8d8
Antenna Parameters with Body TSL at 5750 MHz
Impedance, transformad to feed point §220+4 770
Return Loss - 26 8dB |

Certificate No: Z19-60293 Page 7of 14
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General Antenna Parameters and Design

Electrical Daiay (ona direction) 1.059 ns |

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

The dipols is made of standard semirigid coaxial cable. The center conductor of the feeding fine 15 directly
connected to the second arm of the dipole. The antenna Is tharefore 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 loadea
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 accarding to the Standard.

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

Additional EUT Data

| Manutactured by SPEAG

Cenificate No: Z19-60293 Pagesof 14
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DASYS5 Validation Report for Head TSL Date: 08,28 2018
Test Laboratory; CTTL, Beijing. China
DUT: Dipole $§GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; o0 = 4,692 Sim; £, = 35.71; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; 0 = 4.992 S/m; &, = 35.42; p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.096 S/m, £, = 35.13; p
= 1000 kg/m3,
Phantom section: Center Section
DASYS Configuration:
* Probe: EX3DV4 - SN3817; ConvF(5.39. 5.39. 5 .30) @ 5250 MHz; ConvF(5.08,
5.06, 5.06) @ 5600 MHz; ConvF(5.07, 5.07, 5.07) @ 5750 MHz; Calibrated:
1/31/2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1555; Calibrated; 8/22/2019
Phantom: MFP_V5.1C | Type: QD 000 P51CA, Serial: 1062
Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.41 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.02 V/im; Power Drift = 0.04 d8

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) = 7.96 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, =5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 68,55 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 36 5 W/kg

SAR(1 g) = 7.86 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.9 Wikg

Centificate No; Z19-60293 Page v of 14
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0 dB = 18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY
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DASYS Validation Report for Body TSL Date: 08.28 2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1238
Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,
Medium parameters used: f = 5250 MHz; o = 5402 Sim; ¢, = 48.05; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 5.703 S/m. ¢, = 47.61! p=
1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.782 S/m; £. = 47.49; p
= 1000 kg/m3,
Phantom section: Right Section
DASYS Configuration:
* Probe: EX3DV4 - SN3617; ConvF(4.76, 4.76, 4.76) @ 5250 MHz, ConvF(4.23,
4.23, 4.23) @ 5600 MHz; ConvF(4.36, 4.36, 4.36) @ 5750 MHz; Calibrated:
1/31/2019
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1555; Calibrated: 8/22/2019
* Phantom: MFP_V5.1C ; Type: QD 000 P51CA,; Serial: 1062
¢ Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1,4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 54.85 V/m; Power Drift = 0.04 d8

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) =7.17 W/kg; SAR(10 g) = 2.04 Wikg

Maximum value of SAR (measured) = 16.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 56.17 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.3 Wika

SAR(1 g) = 7.62 W/kg; SAR{10 g) = 2,18 W/kg

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.47 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 7.39 WIkg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 18.1 W/kg

Certificate No: £19-60293 Page 12 of 14
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Impedance Measurement Plot for Body TSL
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ANNEX J: Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, 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 Extended Calibration SAR Dipole D835V2- serial no.4d057

Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-10-09 -27.7 / 49.6 / -4.08 /
2019-10-06 -26.9 2.9 50.1 0.5 -3.95 0.13
Justification of Extended Calibration SAR Dipole D1900V2- serial no. 5d088
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-10-24 -23.2 / 52.7 / 6.63 /
2019-10-22 -22.9 13 53.5 0.8 6.86 0.23
Justification of Extended Calibration SAR Dipole D2450V2- serial no. 873
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ]
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-10-26 -28.0 / 53.5 / 2.11 /
2019-10-22 -27.3 2.5 54.4 0.9 2.29 0.18
Justification of Extended Calibration SAR Dipole D2550V2— serial n0.1010
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance i
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2018-08-24 -25.7 / 54.9 / -2.30 /
2019-08-22 -24.8 35 55.8 0.9 -2.22 0.08

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of

prior calibration. Therefore the value result should support extended cabration.
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ANNEX K: Sensor Triggering Data Summary

Per FCC KDB Publication 616217 D04, this device was tested by the manufacturer to determine the
proximity sensor triggering distances for all applicable sides and edges of the device. The measured
output power at distances within + 5 mm of the triggering points (or until touching the phantom) is
included for back side and each applicable edge per Step i) in Section 6.2 of the KDB. The technical
descriptions in the filing contain the complete set of triggering data required by Section 6 of FCC
KDB Publication 616217 D04.

To ensure all production units are compliant, it is necessary to test SAR at a distance 1 mm less
than the smallest distance between the device and SAR phantom with the device at the maximum
output power (without power reduction). These SAR tests are included in addition to the SAR tests
for the device touching the SAR phantom (at the reduced output power level).

We tested the power and got the different proximity sensor triggering distances for rear, left and
bottom side. The manufacturer has declared 15mm is the most conservative triggering distance for

main antenna with rear side, 7mm distance for right side and 13mm distance for top side.

The operational description contains information explaining how this device remains compliant in
the event of a sensor malfunction.

Main Antenna

Rear Side
Moving device toward the phantom:
Distance(mm) 20 19 18 17 16 15 14 13 12 11 10
Main Antenna / / / / / 16.90 | 16.91 | 16.88 | 16.89 | 16.92 | 16.91
Moving device away from the phantom:
Distance(mm) 20 19 18 17 16 15 14 13 12 11 10
Main Antenna | 23.95 | 23.92 | 23.94 | 23.95 | 23.96 / / / / / /

Based on the most conservative measured triggering distance of 15 mm, additional SAR
measurements were required at 14 mm from the Rear side for the above modes.

Right Side
Moving device toward the phantom:

Distance(mm) 12 11 10 9 8 7 6 5 4 3 2
Main Antenna / / / / / 16.91 | 16.91 | 16.90 | 16.88 | 16.90 | 16.92
Moving device away from the phantom:

Distance(mm) 12 11 10 9 8 7 6 5 4 3 2
Main Antenna | 23.94 | 23.96 | 23.95 | 23.93 | 23.95 / / / / / /

Based on the most conservative measured triggering distance of 7 mm, additional SAR
measurements were required at 6 mm from the Right side for the above modes.
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Top Side
Moving device toward the phantom:
Distance(mm) 18 17 16 15 14 13 12 11 10 9 8
Main Antenna / / / / / 16.92 | 16.91 | 16.91 | 16.90 | 16.91 | 16.90
Moving device away from the phantom:
Distance(mm) 18 17 16 15 14 13 12 11 10 9 8
Main Antenna | 23.95 | 23.92 | 23.94 | 23.95 | 23.96 / / / / / /
Based on the most conservative measured triggering distance of 13 mm, additional SAR

measurements were required at 12 mm from the Top side for the above modes.
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ANNEX L: Accreditation Certificate
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Accredited Laboratory
A2LA has accredited

SHENZHEN ACADEMY OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Shenzhen, People’s Republic of China

for technical comp etence in the field of

Electrical Testing

Thi laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirementsfor the competence of testing and calibration laboratories, This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management systermn
[retferto joint ISO-ILACHAF Communiqué dated Apal 2017).

Presented this 30t day of October2019.

Vice President, Accreditation Senices
For the Accreditation Council
Cetificate Number4353.01

Valid to November 30, 2021

PR

forthe tests to which this accreditarion applies, please refer to the laboraiony's Eleciical Scope of Accreditation.

***END OF REPORT***
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