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Glossary

T5L tissue simulating liguid

ConvF sensitivity in TSL/ NORMx,y.z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |lEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abserption 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-heid and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 20186

¢) IEC 62209-2, "Procedure fo measure the Specific Absorption Rate (SAR) For wireless.
commupnication devices used in close proximity to the human bedy (frequency range of
30MHz to 6GHz)", March 2010

d) KDBBB56864, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 reguired.

 Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Ne uncertainty required.

SAR measured: SAR measured at the stated anfenna 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 | |
Gorresponds to a coverage probability of approximately 95%.

| —
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Measurement Conditions
DASY system configuration, as far as not given oh page 1.

DASY Version DASYS52 ] W52.10.4 |
Extrapolation_ " Advariced Extrapolation

| Phantom Triple Flat Phantom 5.1C B
Distance Dipote Center - TSL 10 mm 1 ;i&Fpacer
Zoom Scan Resolution dx; dy, dz-= 5 mm

| Frequency 2450MHz £ 1 Iu';Hz T

Head TSL parameters
The following parameters and calculations were applied.

Temperature i Permittivity l Conductivity
Nominal Head TSL parameters. 22_0-’2‘. 392 1.80 mha'm
Measured Head TSL parameters (220¢ l}.?.}- E - _3:55.5 -: 5% T8 mhafm 25 %
Head TSL temperature e;a nge during test <1.0°C s .

SAR result with Head TSL

SAR averaged over t em’ (1 g} of Head TSL B .Cond!‘iion o

SAR measured 280 m\W input power 13.3 Wikg

SAR for nominal Head TSL parametorg normalized to W 53.2 Wikg £ 18.8 % (k=2) |

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

SAR measured 250 mW input power 5.05 Wikg

SAR for nominal Head TSL parameters normalized to W 24.2 Wikg + 18.7 % (k=2) |
Certificate No: 22160358 Paze3ofe
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380+ 1:26j0
Return Loss - 28.8dB
General Antenna Parameters and Design
Electrical Delay {ong direction) 1066 ns J

After iong term use with 100W radiated power, only & slight warming of the dipole near the fesdpaint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some
of the dipoles, small end caps are added o the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph, The SAR data aré 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 soidered
connections near the feedpoint may be damaged.

Additional EUT Data

LManufac!ured by SFEAG
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DASYS Validation Report for Head TSL Date: 10.21.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System: UID 0, CW: Frequency: 2450 MHz: Duty Cyele: 131
Medium parameters used: = 2450 Miz: o = 1.809 S/m: & = 39.51: p = 1000 kg/mt®
Phantom section: Right Seetion
DASYS Configuration:

«  Probe: EX3DV4 - SNT317: ConvF(7.34, 7.34. 7.34) (@ 2450 MHz: Calibrated:
2021-02-03

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

» Electronics: DAES Sni536: Calibrated: 2021-01-13

o Phantom: MFP_V5.1C (20deg probe titt): Tvpe: QD 000 P51 Cx: Serial; 1062

o Measurement SW: DASYS2. Version 52,10 (4): SEMCAD X Version 14.6.14
(7301)

Dipole Calibration/Zoom Scan (7x7x7) (TxTx Ty Cube U: Measurement grid: dy=3mm.
dy=5mm. dz=5mmn

Reference Value = 108.0 V/m: Power Drift = (.03 dB

Peak SAR (extrapolated) = 28.0 Wike

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 5 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M| = 46.9%

Maximum value of SAR (measured) = 22.6 Wikg

dB
0

-4.65
A3
-13.96
-16.62

-23.27

0 dB=22.6 Wikg = 13.54 dBW/keg

Certificate No: £21-603358 Page s of o
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Impedance Measurement Plot for Head TSL
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2550MHz Dipole Calibration Certificate

Calibration Laboratory of

S Schwelzerizcher Kafibriardienst
Schmid & Partner c Sarvice sulase d'étalonnage
Engineering AG Servizio eyizzero dl taratura
Zoughnusstrassa 43, 8004 Zutich, Switzerland S  swiss Callbration Service
Agcrecited by the Swiss Accredilaion Servite (SAS) Acaraditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for tha recognition of calitration certificates
client  TMC-SZ (Auden) Cerfificate No: D2550V2-1010_May21
[CALIBRATION CERTIFICATE |
[ |
| Ovect D2550V2 - SN:1010 |
|
Calibration procadurs(s) QA CAL-05.vi1 |

| ‘Gallbration Procedure for SAR Validation Sources between 0.7-3 GHz ‘

I
| Calibration date: Mﬂ)‘ 21 ¥ 2&21 |

This eabration cartificats documeants the treesanility to national standards, which redles the physical @nits of measuremants (S1),
| The messuramants and e uncanalnties with confidance protrabity are vl o Ihe Fllowdng pages and e part of the cortilicats

All Gatibralions have been conducted in tha ciossd Iabomtory tacilily: emironmant 4ampemtung (224 3)'C and mumidty < 70%
| Calibration Equipment used IMATE vritical for cafitiration)
| Promsary Standards |10 Cal Date {Cartifcata bo) Behesduled Callbvation 1
[ Powwer matar NRFP SN 14TTE O9-Apr-21 (No, 217408 Apr-22
Power gansar NRP-201 | SN oAz 08-Apr-21 (Mo. 247 Apr-22
Poswar eppest WAP-Z31 Sk 103245 O8An-21 (Mo, 217-01 Apr-22
| Retarence 20 dB Attenuaior | SH: BHR3O4 (20k) 09 ApE21 (No. 217 A2
| Typa-N mismaioh combdnaton SNOSI0682 / 0R327  09Apr-21 (No. 217-85544) Apr-22
Ruterence Probe EXA0V | S FE4 28-Dac-20 {MNo. EXF-7348 Decdi D21
[aEa SH: 801 O2-Now-20 (Mo, DAE4-81  Nov2d) Mo=21
| Sacondary Standards | |0 & Cheel Crats (in houso | Schediled Chech
Power matar 44188 | SMN: GE39512475 30-Oct-14 (in housa ehack Oc-20) In hause cheack: Oct-22
. Powar sanuor HP 84814 Shi: LIS3Ta98TES B7-0ci-15 (i hisuse chilck Det-20) fri housas chisicl. Chit-22
| Power sangor P 84814 Sh: MY41082317 0F-Oet-15 (in fouse cnack Ot 207 In hovse check: Cot-2
R genemtnl HAS ST-06 BN 100972 150015 §in hoyisa oisck Oet=200 |1y b cheok: Oot22
Metwerk Analyzor Aglant EB2S8A | SN US4toB0477 31-Mar-14 [In houge chook Oot-20) In house cheak Cct-31
Nﬁ_l'l'l.\.‘ Function Signature
Caiibmated by Jaltray Katanan taharetory Technigian 5’ E !
| Approvid by Katia Pokionia Twchnical Managsr B K"
: f _;Sr

lssued: May 27, 2001
This calibration certificats shall not ba reproduced except in full withed written appral of the lakoratary.

Cartifinate Na: D2E5OV2-1010_May21 Page 1 of @
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, YIEEE 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 far 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

¢) |EC 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)", Mareh 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz 1o 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

s 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.

s 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 Retum Loss ensures low
reflected power. No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requirad,

o  SAR measured: SAR measured al the stated antenna input power.

« SAR normalized: SAR as measurad, normalized to an Input power of 1 W at the antanna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used fo 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 far a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate No: D2550V2-1010_ May21 Page 2ol B
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS VE2 104
Extrapolation Advanoed Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequenoy 2550 MHz 4+ 1 MHz
Head TSL parameters
The following parametsrs and calculations were appied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 351 1.91 mho/m
Measured Head TSL parameters (22.0+£0.2) "C 374 46% 1.8 mho/m +6%
Head TSL temperature change during test =05'C —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW Tnput power 14.4 Wiky
SAR for nominal Head TSL paramelers nomalized o 1W 55.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL canditlon
SAR measursd 250 mW input power B.42 Wikp
SAR for nominal Head TSL parameters narmalized 1o 1W 25.2 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and calculations ware apphied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 526 2.09 mho/m
Measured Body TSL paramsters (220+02)1"C 508 +6 % 216 mhom 6 %
Body TSL temperature change during test «086'C == ==
SAR result with Body TSL
SAR averaged over 1 cm_‘t_q‘.‘l g) of Body TSL Caonditjon
SAR measured 250 mW Input power 13.4 Wrky

SAR lor nominal Bedy TSL parameters

normalized to 1W

52.4 Wikg = 17,0 % (k=2)

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

condition

SAR measured

250 mW Input power

B.04 Wikg

SAR for nominal Body TSL parameters

normakzed to TW

23.8 W/kg = 16.5 % (k=2)

Caltificate Mo: DEBSOVZ-1010_May21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

No.121N04025-SAR

Impedance. transformed to feed point 52680-38jQ

Feturt Loss -26.8 di
Antenna Parameters with Body TSL

Impedancs, transiommied to tead paint 4830-188

Return Loss -343dB
General Antenna Parameters and Design

Electnoal Dalay (one direction) 1.153ns

After long tetm use Wit 100W radiated pewer, anly a slight warming of tha dipole near the tsedpoint can be measured.

The dipele is made of standard sentirigid coaxial catle The eanter condustor of the feeding line is directly connectsd 1o the
sacond arm of the dipale. The antenna |s themfore shor-circuited for DC-signals. On some of the dipales, small and caps
are addad 1o the dipole armé in order to improve matahing when loaded according (o the position as explained in the
Measuramant Conditions” paragragh. The SAR data are not affacted by this changs. The overall dipole lsngth s stil

according to the Standard

Nao excessive force must be agplied 16 the dipoie arms, becauss they might band or the soldered connections near the

feedpaim may be damaged

Additional EUT Data

l Manutactured by

SPEAG

Getificats No, DEGI0VE-1010_May21
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DASYS5 Validation Report for Head TSL
Date: 21.05.2021
Test Luboratary: SPEAG. Zurich. Switzerland
DUT: Dipole 2550 MHz: Type: D2550V2: Serial: D2550V2 - SN:1010
Communication System: UID 0 - CW: Frequency: 255() MHz
Medium paramieters used: = 2550 MHz; o= 1.90 8/m; g = 374 p= 1000 ke/m
Phumtom section: Flut Section
Measurement Standard; DASYS (IEEE/JAEC/ANS] C63.19-20111
DASY 52 Configuration:
+ Probe: EX3DVY - SNT344: ConvF(7.85, 7.85. 7.851 @ 2550 MHz; Calibrated: 28.12.2020
o Sensor-Surface: L4mm (Mechanieal Surface Detection)
o Electromics: DAES Snoll | Calibrated: 02.11.2620
= Phantom: Flat Phantom 5.0 (front): Type: QD ODO P20 AN Serial: 100]

o DASYS2 5104015278 SEMCAD X 14.6.1407483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ):
Measurement grid: dx=3mm. dy=>mm: dz=Smm

Reference Value = 119.0 Vim: Power Drift =0.05 4B

Peak SAR (extrapolated ) = 29.6 Wikg

SAR(T gi = 144 W/kg: SAR(I0 g) = 6.42 W/kg

Smallest distance from peaks to all pomts 3 dB below = 8.9 mn

Ratioy of SAR at M2 1y SAR mt M1 =448.2%

Muximuom value of SAR (meusured) = 243 Wike

-4.00
-B.00
-12.00
-16.00

-20.00

0dB =243 Whg= 1386 dBW/ke

Cestificate MNo: D2EE0V2-1010_May21 Page b ol B
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Impedance Measurement Plot for Head TSL

e View Channel Sweep Caliration Trace Scale Marher System Vondol Help
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DASYS5 Validation Report for Body TSL

Date: 21.05.2021
Test Laboratary: SPEAG. Zurich., Switzerlund
DUT: Dipole 2550 MHz; Type: D2550V2: Serial: D2350V2 - SN:1010

Communication System: UID () - CW: Frequency: 2550 MHz

Medium parameters used: F= 2550 MHz: o= 2.16 S5/mi & = S0.85; p= 1000 I-.g."u]"
Phantom section; Flat Section

Measurement Standard: DASY S (IEERAEC/ANST C63.19-201 1)

DASYS2 Configuration:
o Probe: EXZDVA - SNT349: ConvFi7.98, 7.98, 7.98) @ 2550 MHz: Calibrated: 28.12.2020
o Sensor-Surface: |.4mm (Mechunical Surface Detection)
o Electromes: DAES Sn60 1 Calibrated: 02.11.2020
o Phantom: Flat Phantom 5.0 (backy: Type: QD 000 P50 AA: Serial: 1002

o DASYS2S200H1527): SEMCAD X 14014 7T483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ():
Measurement grid: dx=3mm. dy=3mm. dz=5min

Referenve Value = 1102 Vi, Power Drift =-0.01 dB

Peak SAR (extrapelated) = 26.1 Wikg

SAR(1 g} = 13.4 W/kg: SAR(10 g) = 6.04 W/kg

Smullest distante from peaks 1o all poins 3 dB below =8 mm

Ratio of SAR at M2 to SAR at M| =51.9%

Maximum value of SAR (measured) = 22.1 Wikg

0dB =221 Wikg= 134 dBW/kg

Cartificate No: D2S50V2-1010_May21 Pape 7 0f 8
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Impedance Measurement Plot for Body TSL

No.121N04025-SAR
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5GHz Dipole Calibration Certificate
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Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China = '\\‘ v CALIBRATION
Tel: +86-10-62304633-2512  Fax: ~B6-10-62304633-2504 'J’q,‘,'],.\u\" CNAS L0570

E-mail: citla chinattl.com http:“www.chinattl.en

Client CTTL(South Branch) Certificate No:  219-60293
CALIBRATION CERTIFICATE

|
|
T

\n

| Object D5GHzV2 - SN: 1238

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

Calibration Procedures for dipole validation kits

Calibration date: August 29, 2019

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 1D # Cal Date(Calibrated by.- Certificate No,) Scheduled Calibration
Power Meter NRP2 1068276 11-Apr-19 (CTTL, No.J19X02805) Apr-20
Power sensaor NRPSA | 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
ReferenceProbe EX30V4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzerES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature
; . &
Calibrated by: Zhao Jing SAR Test Engineer S (%
Reviewsd tiy: Lin Hao SAR Test Engineer e ﬁ;%;

Approved by: Qi Dianyuan SAR Project Leader —)

Issued: September 2, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z19-60293 Page 1 of 14
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
N/A not applicable or not measured

©Copyright. All rights reserved by SAICT.

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and 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.

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.

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

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

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

Certificate No: 219-60293 Page 2of 14
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

No.121N04025-SAR

DASY Version

5750 MHz + 1 MHz

DASYS52 V52.10.2 i
Extrapolation | Advanced Extrapolation —|
Phantom ] Triple Flat Phantom 5.1C —“I
Distance Dipole Center - TSL | 10 mm with Spacer
|
Zoom Scan Resolution dx, dy=4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction) ‘
5250 MHz £ 1 MHz I
Frequency 5600 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3589 4.71 mho/m
Measured Head TSL parameters (22.0+0.2) °C IBET+6% 4,69 mho/m =6 %
Head TSL temperature change during test <10°C — il
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ¢ ? (1 g) of Head TSL Condition

SAR measured

100 mwW input power

7.81 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.0 Wikg * 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.23 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.3 WIkg * 24.2 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature l Permittivity Conductivity :
Nominal Head TSL parameters 220°C | 355 507 mhoim |
M d Head TSL p ¢ (22.0£0.2) °C 354+6% 4.99 mho/m+6 % |
Head TSL te_rieratum change during test <10°C —e —-— _i
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition |
SAR measured 100 mW input power 7.96 Wikg J
SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg * 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2,27 Wikg .
SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg + 24.2 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and calculations were applied. -
] Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m |
Measured Head TSL parameters (220+02)°C 3I51£6% 510 mho/m £ 6 %
Head TSL temperature change during test <1.0°C _— —
SAR result with Head TSL at 5750 MHz
SAR averaged over1 ¢ (1 g) of Head TSL Condition ]
SAR measured 100 mW input power 7.86 Wikg |
—SAR for nominal Head TSL parameters normalized to 1W 78.4 Wikg £ 24.4 % (k=2) |
SAR averaged over 10 <" (10 g) of Head TSL Condition |
SAR measured 100 mW input power 223 Wikg ]
| SAR for nominal Head TSL parameters normalized to 1W | 22.2 Wikg £ 24.2 % (k=2) |
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied
T

No.121N04025-SAR

| Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C - 489 5.36 mho/m
M d Body TSL § t (220+02)°C 48.1+6% 5.40 mho/m + 6 %
Body TSL temperature change during test <1.0°C - e
SAR result with Body TSL at 5250 MHz
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

71.5 Wikg + 24.4 % (k=2)

SAR averaged over 10 ¢ 2 (10 g) of Body TSL

Condition

SAR measured

100 mW input power

2.04 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.3 Wikg + 24.2 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity l
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
M d Body TSL p s (22.0x02)°C 476+6% 570mho/m+6 % |
Body TSL temperature change during test <1.0°C = — ‘
SAR resuit with Body TSL at 5600 MHz
SAR averaged over1 cm’ (1 g) of Body TSL Condition |

f
SAR measurad

100 mW input power

7.62 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

75.9 Wikg + 24.4 % (k=2)

SAR averaged over 10 cm y (10 g} of Body TSL

Condition

SAR measured

100 m\W input power

2.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.7 Wikg +24.2 % (k=2)
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity |
Nominal Body TSL parameters 220°C 483 5.94 mho/m
Measured Body TSL parameters (220+0.2)°C 475+6% 578 mho/m +£6 % |
Body TSL temperature change during test <1.0°C e —— |

SAR result with Body TSL at 5750 MHz

SAR averaged over1 cm’ (1 g) of Body TSL Condition ]
Emeasured 100 mW input power 7.39 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.6 Wikg + 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mwW in_pui power 2,10 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg * 24.2 % (k=2)
Certificate No: Z19-60293 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 48.801 - 4650 .'
Return Loss - 26.2dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to feed point 49.200 + 0.58j)Q |
Return Loss -40.0dB
J
Antenna Parameters with Head TSL at 5750 MHz
Impedance, transformed to feed point 50.30 + 1.08j0
Return Loss | - 39.0dB |
Antenna Parameters with Body TSL at 5250 MHz
Impedance, transformed to feed point 48.80-2.02)0
Return Loss - 32,548
Antenna Parameters with Body TSL at 5600 MHz
Impedance, transformed to feed point 51.30 + 3.94j0
Return Loss - 27.8dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point

Return Loss

52.20 + 4.77iQ2

-25.8dB
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General Antenna Parameters and Design

I Electrical Delay (one diraction) 1.059 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

Certificate No: Z19-60293 Pagesof 14

©Copyright. All rights reserved by SAICT. Page 407 of 414



= ©
=777
) No.I121N04025-SAR

G iee

Add: No.51 Xuveyuan Road. Haidian District, Beijing. 100191, China

Tel: +B6-10-62304633-2512 Fuoe: =86-10-62304633-2504
E-mail: entl @ chinattl.com hutp:“www.chinatel on
DASY5 Validation Report for Head 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 = 4.692 S/m; ¢, = 35.71; p = 1000
kg/m3, Medium parameters used: f = 5600 MHz; o = 4.992 S/m; g, = 35.42; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.096 S/m; g, = 35.13; p
= 1000 kg/m3,

Phantom section: Center Section
DASYS5 Configuration:

* Probe: EX3DV4 - SN3617; ConvF(5.39, 5.39, 5.39) @ 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/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.81 Wikg; SAR(10 g) = 2.23 Wikg

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/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 Wikg

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

Maximum value of SAR (measured) = 19.2 W/kg

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 = 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
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 08.29.2019
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 = 5.402 S/m; &, = 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; 0 = 5.782 S/m; &, = 47.49; p
= 1000 kg/m3,
Phantom section: Right Section
DASYS5 Configuration:
* Probe: EX3DV4 - SN3617; ConvF(4.76, 4.76, 4.76) @ 5250 MHz: ConvF(4.23,
4.23, 4.23) @ 5600 MHz; ConvF(4.38, 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 dB

Peak SAR (extrapolated) = 27.5 W/kg

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

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 W/kg

SAR(1 g) =7.62 W/kg; SAR(10 g) = 2.18 Wi/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 W/kg

Maximum value of SAR (measured) = 18.1 Wikg
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Impedance Measurement Plot for Body TSL
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ANNEX J: Extended Calibration SAR Dipole

No.121N04025-SAR

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 D750V3- serial no.1163

Head
Date of Return-Loss Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Imp?edance (johm)
(ohm) (johm)
2019-09-03 -26.9 / 50.5 / -4.53 /
2020-09-01 -25.8 41 51.2 0.7 -4.29 0.24
2021-08-30 -25.2 6.3 51.7 1.2 -4.16 0.37
Justification of Extended Calibration SAR Dipole D1750V2—- serial no.1152
Head
Date of Return-Loss o Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) ImPedance (johm)
(ohm) (johm)
2019-08-30 -38.1 / 491 / -0.84 /
2020-08-28 -36.5 4.2 50.2 1.1 -0.49 0.35
2021-08-26 -35.7 6.3 50.8 1.7 -0.42 0.42
Justification of Extended Calibration SAR Dipole D5GHzV2- serial no.1238
Head
Real Imaginary
Date of Return-Loss Delta Delta
Measurement (dB) Delta (%) | Impedance (ohm) Imp?edance (johm)
(ohm) (johm)
5250MHz
2019-08-29 -26.2 / 48.8 / -4.65 /
2020-08-28 -25.1 4.2 49.7 0.9 -4.26 0.39
2021-08-26 -24.7 57 50.2 1.4 -4.01 0.64
5600MHz
2019-08-29 -40.0 / 49.2 / 0.58 /
2020-08-28 -38.1 4.8 50.3 1.1 0.85 0.27
2021-08-26 -37.7 5.7 50.8 1.6 0.92 0.34
5750MHz
2019-08-29 -39.0 / 50.3 / 1.08 /
2020-08-28 -37.7 3.3 511 0.8 1.44 0.36
2021-08-26 -37.2 4.6 51.6 1.3 1.53 0.45

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.

**END OF REPORT***
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