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DASYS Validation Report for Head TSL Diate: T0.18.2021

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 1900 MHz: Type: DI1900V2; Serial: D1900V2 - SN; 5d088
Communication System: UID 0, CW: Frequency: 1900 MHz: Duty €vele: 111
Medium parameters used: [= 1900 MHz: 0 = 1 387 S/m: & — 39.8%: p = 1000 kgim?
Phantom section: Right Section

DASYS Configuration;

« Probe: EX3DV4 - SNT517; ConvF(7.81. 7.81, 7.811 @ 1900 MHz: Calibrated:
2021-02-03

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

« Electronics: DAES Snl556: Calihrated: 2071-07-15

« Phantom; MFP_V3,1C (20deg probe tilty: Tape: QD 000 P51 Cx; Serial: 1062

o Measurement SW: DASYS2, Version 52.10'(4): SEMCAD X Version 14.6.14
(T7301)

System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=3mm. dr=5mm

Reference Value = 103.6 Vim: Power Drift = 0,00 dBB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g) = 10 Wikg: SAR(10 g) =51 Wikg

Smallest distanice from peaks to all points 3 dB below = 10 mm

Ratio-of SAR at M2 to SAR at M1 = 532.1%;

Maximum value of SAR (measured) = 15.8 W/kg

dB
]

-3.76
=1.51
-11.27

-15.02

18.78 S

0 dB =158 W/kg =11.99 dBW/kg

Certificate No: Z21-60357 Page 5 0f 4

©Copyright. All rights reserved by SAICT Page 230 of 272



i}

L
(“:3"
N

In Coftaboration with

A
T7T7T s P e a g
h —

| 9
CALIBRATION LABORATORY
TORES L, Ching
114

Add: o, 52 HusruanBel Road. Haidion Diswict, Beif
Tel; =86=10-62204633-20179 Faw: +86-11-623046:

E-muail: ettha chinarel.eom hitg: wwwchinattlien

Impedance Measurement Plot for Head TSL
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2300MHz Dipole Calibration Certificate

No.121N03655-SAR

' This calibration Certificate documents the traceability to national standards, which realize the physical units of |
| measurements (S1). The measurements and the uncertainties with confidence probability are given on the following

Calibration Procedure(s)

FF-Z11-003-01

Calitration Procsdures for dipole validation kits

Calibration date:

| pages and are part of the certificate.

All calibrations have been conducted in the

| hurmicity<70%:

September 22, 2021

| Calibration Equipment used (MATE critical for calibration)

closed laboratory facility. environment temperature (22£3FC and

r' in Colleboration with 1‘\“F“ J?' *ﬁﬂ_]—
?Z,LLLQ_..*‘ "‘-‘:NF!S'EEE\JL
Add: Mo 52 HuaYuanBel Road. Haldian Disteicy, Beiing, 100091, Cha "’,J ,f“'\ ::-: CALIBRATION
Tel +86-10-62304633-2079  Fin: +56-T0-62304633-2504 f.,;, i CHAS LOSTO
F-mail: etilechinattleom hifpe s chinamlen
Client CTTL(South Branch) Certificate No:  Z21-60342
CALIBRATION CERTIFICATE
| Obiect D2300VZ - 8N: 1058

Frimary Standards

1D # Cal Date (Calibrated by éerﬁiﬁcate Ne.} Scheduled Calibration |
Power Meter NRF2 | 108277 23-Sep-20 (CTTL, Mo.J20X08336) Sep-21 |
Power sensor NRPSS | 104201 23-Sep-20 (CTTL, Mo.J20XDB336) Sep-21 |
Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No.Z21-60001) Feb-22 i
DAE4 SN 15356 18-dan-21(SPEAGNo.DAE4-1556_Jan21) Jan-22 |
|
Secondary Standards | ID# Cal Date {Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL. No.J21X00583) Jan-22
NetworkAnalyzer ESQT1C i MY45110873  14-Jan-21 (CTTL, No J21X00232) Jan-22
]
|
Name Function Signaé‘tjre
Calibrated by: 5 5 j
| Zhao Jing SAR Test Engineer TS IR
Reviewed by Lin Hao SAR Test Engineer i ‘@b% !
Approved by Qi Dianyuan SAR Project Leader

|ssued: September 27, 2021
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

i ‘
|

Certificare No: Z21-60543
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i_, CALIBRATION LABORATORY
Adied; M52 HuawanBei Boad. Haidian District. Beifing. 100191, hina
ek +B6-1-h2504633-2074 Fax: <86-10-61HM4635-2504
E-mail: ettla chinatcon http: s chinarl .o
Glossary:
TSL fissue simulating liguid
ConvF sensitivity in TSL/ NORMx.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|EEE 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-rnounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the ceriificate 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.

= 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.

= Elecirical 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 fo an input power of 1 W at the antenna
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 for a nomal distribution |

Corresponds to a coverage probability of approximately 95%. |
|

Certificate No: ZI1-60343 Page 2 ot
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Add: No.52 Hua YuaniBei Rosd, Haidisn Districe, Befiing, 106191, China
Tel; “86- 1623046332070 Fase+ B6- 1623046332504

Femnailert @chinanleon hutp: e chingtt en
Measurement Conditions
DASY system configuration, as far as nof given on page 1. —— -
| DASY version L DASYER | V52.10.4 ?
: Extrapolation i Advanced Extrapotation _
f Phantom I Tripie Flat Phantom 5.1C Fi
Emnn& Dipole Center - TSL _ ] 10mm - _mépQ- |
| Zoom Sean Resolution | :bcdy dz =5 mm :
[ Fraguoncy ] 2300 MHz + 1 MHz |

Head TSL parameters
The foliowing parameters and caloulations wers appiied.

Temperature | Permittivity Conductivity |
Nominal Head TSL parameters | 220°C ? 295 167 whelm
Measured Head TSL parameters __m_(éﬁﬂ 0.2 %G . WHEEN 1.68 mhofm + E
| Head TSL temperature thange during test | =1.0°C i
SAR result with Head TSL
| 8AR averaged over1 car’ {1g) of Head TSL | Condition ! I
l SAR measured ZSDEnpu[ pawer_‘_ 12.1 Wikg .‘
SAR for nominal Head TSL parameie_r__s._ T ;ormalizel:l to W ! 48.3 Wikg £ 18.8 % {k=2) .
SAR averaged aver 10 ¢»1° (10 g) of Head TSL Coﬂ?iitiéﬁ I . B
SAR measuyred B 250 MW input power 5.67 Whkg
EAR !Gzlémlna! Head TEL parameters | normatized 1o 1W 227 'M’I_(g 18T % [F;i
Centificate No: £21-60343 Page 3 aft
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Add: Nen 52 HuaYoariBet Ruad, Haidian Districy, Bediing, 100191, Ching
Tel: ~Baa1fa6250463 3-2074 Fax: +86= a2 Hd6s 3250
E-mail: cttlachinaitlcom hips woasw ekttt on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed io feed point 48 B0 4 48i0)

Return Loss | - 26:5dE

General Antenna Parameters and Design

| Electrical Delay (one direction) - 1.077 ns

Aftar 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 antenns is therefore short-circuited for DC-signais. On some
of the dipcles, 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 solderad
connestions near the feedpoint may be damaged,

Additional EUT Data

| Manufactured by : SPEAG —]

Certificate No: Z21-60343 Page 4 of o
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CALIBRATION LABORATORY

Add: No.i2 HuaYuanBei Boad, Haidian Districk. Beifing. 106191 China

Tel: =t H-62 3046332079 Fane 86 a2 3040532504
E-mail: entl @ chinael.com hitp: wwiwchinattlen
DASYS Validation Report for Head TSL Date: 08.22.207 ]

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN; 1059
Communication System: UID 0. CW; Frequeney; 2300 MHz: Duty Cyvele; 1:1
Medium parameters used: = 2300 MHz: o= 1.683 S/m; & = 39.91; p = 1000 ke/nt’
Phantom section: Right Section

DASYS Configuration:

« Probe; EX3DVE - SKT517: ConvE(7.58, 7.58, 7.58) @ 2300 MHz: Calibrated:
2021-02-063

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

+ FElectronics: DAE4 Sn1556: Calibrated: 2021-01-15

= Phantom: MFP V5.1C {20deg probe tilty: Type: QD 000 P51 Cx: Serial: 1062

+«  Measurement SW: DASYSZ, Version 52,10 (4 SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/ Zoom Scan (7x7x7) (72 7x7)/Cube U: Measuremens grid: dx=>Smm.
dy=3mm. dz=5mm

Reference Value = 1048 Vim: Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 251 Wikg

SAR(1 g) = 12.1 Wikg: SAR(10 g) = 5.67 Wike

Smallest distance from peaks to all paints 3 dB below = 9.5 mm

Ratio of SAR at M2 o SAR at M1 =48.19%

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

0 dB = 20.3 Wikg = 13.07 dBW/kg

Certificate Wo: Z21-60543 Page s of e
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Impedance Measurement Plot for Head TSL
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2450MHz Dipole Calibration Certificate

! in Coltat ion with I L o i L
E771 s b e a g S5 AP R
S~ CAUBRATION LABORATORY FE=MRA CNAS o

-
=

Addl: No.52 HuaYasnBei Road. Haidian Distror, Beifing, 100101, Chi ‘.;4/-/--?\\}" v CALIBRATION

Fek: 862 10623 04633-2075 Fax: = 8- 10-6230463 32504 *a’,,;ﬂ:h\\“ CNAS LOSTO
E-mail: eml wchinant.com g wivwchinattlen
Client SAICT Certificate No:  Z21-60358
b _ < D]
Object D2450v2 ~ 8M: 872

Calibration Procedure(s) EF-Z41-00301

Calibration Procedures for dipole validation kits

Calibration date: October 24, 2024

This calibration Cerificate documents the traceability to national standards. which: realize the physical unite of
measurements {31). The measurements and the uncertainties with confidence probability are given an the following
pages and are part of the certificate.

All calibrations have been conducted in the closed lsboratory faciiity, environment temperature (22+2)°¢ and
hurmidity=<70%. [

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD# Cal Date (Callbrated by, Certificate No.) __ Scheduled Calibration |
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S 104281 24-8ep-21 (CTTL, No.J21X08326) Sep-22 :
| Reference Probe EX3DV4 | §N 7817 03-Feb-21{CTTL-SPEAG No.Z21-60001) Feb-22
| DAE4 SN 1856 18-Jan-2 T{SFPEAG No.DAE4-1556_JanZ1) Jan-22 |
|
! Secondary Standiazgs: ______ "J_Di - Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
| Signal Generator E4438C | MY45071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY481T10873  14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
Name Function Bigrsiure
Calibrated by; Zhao Jing SAR Test Engineer ' ﬁ
Reviewed by- Lin Hao SAR Test Engineer e 1{1? ,3.% 5 .
| Approved by: Qi Dianyuan SAR Project Leader e =
lssued: October 27, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate Mo Z21-60358 Page 1:0f 6
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‘r’ CALIBRATION LABORATORY
Aoz W 52 Hua‘rmmﬁh Road, Haidian Distriet. Bedjing, 1191 4 hing
Tel: +86= 10-E2 3040332079 Fan: —86-10-62304632-2504
Erinail: ctifcochinatt] com Bitp: wwwchinat!on
Glossary:
TBL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,yz
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abserption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, 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 20186

¢) IEC 62209-2, “Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency rangs of
30MHz to 8GHz)", March 2010

d) KDB865864, SAR Measurement Requirements for 100 MHz to 6 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.

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,

¢ Fesd Point Impedance and Refurn Loss: These parameters are measured with the dipole
positionad under the liguid 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.
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 muitiplied by the coverage factor k=2, which for a normal dastr;butp@m
Corresponds to a coverage probability of approximately 95%.

| —

Centiticate No: £21-60358 Page 2 of'n
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.

No.I121N

DASY Version DASYS52 ] VB2 104 [
| Extrapolation_ ) -Ad\ranced Extrapolation |
Phantoim Triple Flat Phantom §.1C B
| Distance Dipole Center - TSL 10 mm ;m@cer
Zoom Scan Resolution dw, dy. dz'= 5 mm -
| Frequency | 2450 MHz £ 1 Pu{Hz B
Head TSL parameters
The following parameters and calcuiations wers applied. i
Temperature Permittivity |  Conductivity
Nominal Head TSL parameters. 220°C 39.2 1.80 mhatm 1
Measured Head TSL parameters (220 & 0.2}- (_2 K _5?9.5 -t &% 18T mhofm 26 %
_Hnacl‘ TSL temperature change during test l<‘r.0 G _i_ == |
SAR result with Head TSL
SAR averaged over 1 cpr’ {1 g of Head TSL ~ Condition
SAR measured 250 W input power I 13.3 W;:g
SAR for nominal Head TSL paramaters ncrma:'ia-ed to W 53.2 Wikg £ 18.8 % (k=2) |
ﬁavsr_a,ged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured - . 250 mWinput power .05 Wikg
SAR for nominal Head TSL parameters  nommalizedto IW | 242 Wikg £ 187 % (k=2) |
Certificate No: Z21-601358 Page 3ofs
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CALIBRATION LABORATORY
Add: Noc52 HuaYienBei Boad. Haidian Pistrict, Beifing, 100191, {'hina
Tel: =86-10-62304633-207 Faz: +86-10-62300633-2504

E-mail: ettl achinaitloom hritpe wwanchinatheon

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380+ 1:26i0
Return Loss - 28.8dB
General Antenna Parameters and Design
Electrical Delay {oria dirgction) ] 1.066 ns _|

Afteriong term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The centsr conductor of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therefore short-circlited 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 daia are not
affected by this change, The overall dipcle length is still according to the Standard.

Mo excessive force must be applied to the dipole arms. because they might bend or the soidersd
connections near the feedpoint may be damaged.

Additional EUT Data

LManufacIured by SFEAG

Certificate Mo: Z21-60358 Pages obe
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Add: Mo 52 HuaYusnBel Road, Hatdian Disrice. Beifing, 100191, Ching

Tl ~Be-10-62304033-2079 Fax: +86-1E623M 6552504
Ermwail: ol eechinualcom hittps S wwowechinatthen
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
Communieation System: UID 0, CW: Fregueney: 2450 MHz: Duty Cyele: 131
Medium parameters used: £= 2450 MHz: ¢ = 1.809 S/m: & = 39.51: p = 1000 ke/m?
Phantom section: Right Section

DASYS Configuration:

»  Probe: EX3DV4 - SNT317: CanvF{7.34. 7.34, 7.34) (@ 2450 MHz: Calibrated:
2021-02-03

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

s Electronics: DAE4 Snl356: Calibrated: 2021-0]-15

o Phantom: MEP_V5.1C (20deg probe tilt): Tvpe: QD 000 P31 Cx: Serial; 1062

o Measurement SW DASYS2. Version 52,10 (4): SEMCAD X Version 14.6.14
(7501}

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7¥Cube (1 Measurement grid: da=3mm.
dy=5mm, dz=5mumn

Reference Value = 108.0 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated)= 28.0 Wikg

SARIT1 g)=13.3 Wikg; SAR(10 g) = 6.05 W/kg

Smallest distance from peaks to all points 3 dB-below = 9.2 mm

Ratioof SAR at M2 to SAR at M = 46.9%

Maximum value of SAR (measured) = 22.6 W/kg

dB
0

-4.65
4.31
-13.96

-18.82

23.2¢7

0dB=22.6 W/kg = 13.54 dBW/kg

Certificate No: Z21-60338 Page s of b

©Copyright. All rights reserved by SAICT Page 242 of 272



i ©

il
N
(ﬁ

-
CALIBRATION LABORATORY

n THstrics, Bediing, 190791, China
= B-10H 33250
bitepe s Wi fin

€77 ST g
“"

Foad,

Add: MNo52 HudYeanBei
)

Fel; =86~ 10623046335
Eanail; culachinatt) com

Impedance Measurement Plot for Head TSL
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2550MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstraase 43, 8004 Zurich, Switzerland

Azcredited by the Swiss Acocredilation Servide (2AS)

The Swiss Accraditation Seryice is ane of the signataries to the EA
Multilateral Agreement for tha recagnition of calibration cerificates

Cllent

TMC-SZ (Auden)

mow

No.121N03655-SAR

Schweizerischer Kafibrierdienst
Serviee suizse d'élalonnage
Servizio syirzero di taratura
Swiss Calibration Servics

Acoreditation Ne.: SCS 0108

Centificate No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE

[

| Object

QA GAL"QE.V1 i)

Calipmtlon procedure|s)

| Calibratian date

May 21, 2021

D2550V2 - SN:1010

‘ ‘Calibration Procedure for SAR Valldation Sources between 0.7-3 GHz ‘

This ealbration corilicate documants the tracaanility to netional standards. which resloe the physical anits of measuremants (S1),
| Thi: maasurements and ne uncamalnties with confidence protrabifity ae (it on e Following pages and ars part of the cornificats

All catibralions have been conducted intha ciosad Iaboratory lacility: environment fmparmatung |22+ 3)' G and fumidity < 70%

| Calibrallon Equipment used (MATE uritical for cafitiration)

| Primary Standards =K Cal Date {Cariificate Ne.) Gicheduled Calibration |
| Power matar NRE SN N4TTE 09-Agr-21 (Mo, 2370t Apr22

Power gensor NRP-281 | SN fgaRas 0E-Apr-21 (Mo, 2474 Apr22

Powvar eaneor NAP-Z51 Sk 103245 Otnr-21 (Mo, 217 i1 Apr-28

; Retarence 20 dBE Aftenuator SM: BHA3DS [20k) A pr-21 (Mo, Api-ZE

| Type-N migmaloh comidnation SN 310862 | 0R227 02:Apr-21 [No. 217-0a544) Apr-22

Fulerenoe Probe EX30VA | Gne 740 28-Dac-20 {No. EX3-7340. Dee) Bas-21
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A No.I21N03655-SAR
Calibration Laboratory of S § Schweizerischer Kalibrierdienst
Schmid & Partner Sl c Service suisse d'étalonnage
Engineering AG Tl Servizio svizzaro di taratura
Zﬁughagua.atmm 493 8004 Zurich, Switzeriand ’ﬁ‘ S swiss Calibration Service
Accreditad by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Sarvice i= one of the signatories to the EA
Multilateral Agreement for tho recegnifion of ealibration certificates

Glossary:

TaL tissue simulating liquid

CaonvF sensitivity in TSL/ NORM x.y.z
N/A not applicable or not measured

Calibration is Perfarmed Accerding to the Following Standards:

a) |EEE Std 1528-2013, YIEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Technigues”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and hody-mounted devices used next to the ear (frequency range of
300 MHz to & GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communlication devices used in close proximity to the human body (frequency tfange of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "*SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further detalls 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

SAR normalized: SAH as measurad, normalized to an input power of 1 W at the antenna
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%.

CGartllicate No: D2550V2-1010, May21 Page 2ol B
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Measurement Conditions

DASY system configuration. as far s not givisn on page 1

No.121N03655-SAR

DASY Version DASYS VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Secan Resolution dy, dy, dz =5 mm
Frequenoy 2550 MHz = 1 MHz
Head TSL parameters
The tollowing parametsrs and calculations ware appled
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 351 1.81 mhovm
Measured Head TSL parameters (220+02'C 37446% 1.89 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 measurad 250 m\W Irput power 14.4 Wika
SAR for nominal Head TSL paramelers romalized 1o 1W 55.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measursd 250 mW input power 642 Wikp
SAH tor nominal Head TBL paameters narmalized 1o 1W 25.2 Wikg = 16.5 % (k=2)

Body TSL parameters

The feflowing parameters and calculations weare applied

Temperature Permittivity Conductivity

Nominal Body T5L parameters 22p°C 526 2.09 mho/m

Measured Body TSL parameters (220+02)"C B08B =6 % 216 mhoim + 5 %

Body TSL temperature change during tast =06'C = —
SAR result with Body TSL

SAR averaged over 1em’ (1 g) of Body TSL Conditlor

SAR measurad 250 mW Input power 18.4 Wikg

SAR lor nominal Body TSL paramelers normiglized o 1TW 52.4 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g} of Body TSL condition

SAR measured 250 mW [nput power B.04 Wikg

SAR for nominal Body TSL parameters normaiized to TW 23.8 Wikg = 16.5 % (k=2)

Cartificate Mo D2B50W2Z-1010_May21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

No.121N03655-SAR

Impedance. transformed to feed point 5260 -380

Return Loss -26.8 4B
Antenna Parameters with Body TSL

Impedance, transiormed to fead paint 43348 -1810

Returm Loss -343dB
General Antenna Parameters and Design

Electnoal Delay (one direstion) 1.153 ns

Attar long term Lse with 100W radiated power, anly a slight warming of th dipole near the feadpoint can be measured.

The dipole is mads of standard semirigid coaxial cable. The cantér oondustor of the Teeding line is directly connactad 1o the
sacond arm of the dipole. The antenna s therefore shorl-circuited for DC-signals. On some of the dipoles. small end caps
are addad 10 the dipole arms in order to improve matghing when loaded according to the position as explained in the
iMeasuramant Conditions” paragraph. The SAR data are not affected by this ehangs. The overall dipole lsngth is still

according to the Standard

Nao excessive farce must be agplied 1o tha dipole arms, becadse they might band or the soldered cennections near the

feedpaint may he damaged

Additional EUT Data

l Manutactured by

SPEAG

Gertificate Mo, DESS0VE-1010_Maye21
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DASYS5 Validation Report for Head TSL

Date: 21.05.2021
Test Luboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 2550 MHz: Type: D2350V2; Serial: D2550V2 - SN:1010

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

Medlum purameters used: [= 2550 MHz; o= 1.99 8/m: g = 374 p= 1000 kefm'
Phumtom section: Flar Section

Measurement Standand: DASYS (IEEE/JAEC/ANS] C63.19-201 11

DASYS2 Configuration;
«  Probe: EX3DVY - SNT344: ConvFi 7,85, 7.45, 7.851 @ 2550 Mz: Calibrated; 28.12.2020
= Sensor-Surface: Ladmm iMechanical Surface Detection)
s Electromies: DAES Sntl) | Calibrated: 02.11.2620
= Phantom: Flat Phantom 5.0 (front): Type: QD 000 PE0O AA: Serial: 100]

» DASYSISLI0401527E SEMCAD X 14.6.14(7485)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm. dy=3mm; dz=3mm

Reference Value = 119.0 Vim: Power Drift =0.05 dB

Peak SAR (extrupolated) = 2906 Wike

SARIT g3 = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

Smuallest distante frim peuks 1 all points 3 dB below = 8.9 mn

Ratio of SAR at M2 10 SAR at M1 =825

Muximuom value of SAR (measured) = 24.3 Wike

-4.00
-8.00
-12.00

-16.00

-20.00

0dB=243 Wkg=13.86 dBW/ke

Certificate Mo: D2550V2-1010_May21 Page 5ol &
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Impedance Measurement Plot for Head TSL

No.121N03655-SAR
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No.121N03655-SAR

DASYS5 Validation Report for Body TSL
Date: 21.05.2021
Test Labaratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2550 MHz: Type: D2550V2: Serial: D2550V2 - SN:1010
Communication System: U1D 0 - CW: Frequency: 2550 MHz _
Medium parameters used: [= 2550 MMz o= 2.16 S/ g = 3050 p = 1000 higfm”

Phantom section: Flat Section
Measurement Standard; DASY S ([EER/AEC/ANST CR3.19-201 1)

DASYS2 Configuration:
e Probe: EX2DV4 - SN7349: ConvFiT.48, 7.08, 7,08) @ 2550 MHz: Calibrated: 28,12.2020
»  Sensor-Surface: | d4mm (Mechunical Surfuce Detection)
o Electromes: DAE4 Spo0: Calibrated: 02.11.2020
o Fhantom: Flat Phantom 5.0 tback): Type: QD 000 P50 AA; Seriul: 1002

o  DASYS2S200:41527) SEMCAD X 14.60.147483)

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

Reference Value = 1102 Vim; Power Drift =-0.01 4B

Peak SAR (extrupelated) = 26.1 W/ke

SAR(1 g) = 134 W/kg: SAR(10 g) = 6.04 W/kg

Smullest distance from peuks 1o all points 3 dB below = 8 mm

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

Maximum value of SAR imeasured) = 22.1 Wikg

dB

-4.00
-3.00
-12.00

-16.00

-20.00

0dB =221 Wkg= 1344 dBW/kg

Carlificata No: D2EE0V2-1010_May21 Page 7 of 8
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Impedance Measurement Plot for Body TSL

No.121N03655-SAR
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5GHz Dipole Calibration Certificate

A,

Add: No.51 Xueyuan Road, Haidian District. Betjing. 100191, China oy
Fax: ~86-10-62304633-2504
http:/www.chinattl.cn

Iel: +86-10-62304633-2512
E-mail: cttl @ chinattl.com

CTTL(South Branch)

Client

In Collsboration with

=777 s p e a g SN2~
S ————

CALIBRATION LABORATORY

W,

i

% 3
b A\
I/""I'l 'tl\‘\\\

Certificate No:

AP
i ECNAS =:
j

Z19-60293

No.121N03655-SAR

A
HEFFEIA

CALIBRATION
CNAS L0570

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

humidity<70%.

D5GHzV2 - SN: 1238

FF-Z11-003-01
Calibration Procedures for dipole validation kits

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
ReferenceProbe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,No.219-60295) Aug-20
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzerE5071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibraten by: Zhao Jing SAR Test Engineer é %J, :

Reviewed by: Lin Hao SAR Test Engineer “ X

Approved by: Qi Dianyuan SAR Project Leader e s

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

Certificate No: Z19-60293
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_v CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2512 Fax: ~86-10-62304633-2504
E-mail: cttl ¢ chinattl.com http:/www.chinattl.cn
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 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

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%.

Certificate No: Z19-60293 Page 2 of 14
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Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China

Iel: ~86-10-62304633-2512 Fax: +86-10-62304633-2504

E-mail: citl @ chinattl.com http://www.chinattl.cn

Measurement Conditions
DASY system configuration, as far as not given on page 1.

No.121N03655-SAR

DASY Version | DASY52 V52102 |
Extrapolation ‘ Advanced Extrapolation —I
Phantom ‘ Triple Flat Phantom 5.1C k
Distance Dipole Center - TSL | 10 mm with Spacer [
Zoom Scan Resolution l dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz
Frequency 5600 MHz + 1 MHz ‘
5750 MHz + 1 MHz
Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 35.7+t6 % 469 mho/m+6 %
Head TSL temperature change during test <1.0°C - —ee
SAR result with Head TSL at 5250 MHz
SAR averaged over1 ¢ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.81 Wikg
SAR for nominal Head TSL parameters normalized to TW 78.0 Wikg £ 24.4 % (k=2L‘
SAR averaged over 10 ¢m 3 (10 g) of Head TSL Condition
SAR measured 100 mW input power 223 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.3 Wikg * 24.2 % (k=2)
Certificate No: 719-60293 Page 3 of 14
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v CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com http:/"www.chinattl.cn

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature 1 Permittivity Conductivity ﬁl

Nominal Head TSL parameters 220°C 355 5.07 mho/m “
Measured Head TSL parameters (220+02)°C 354+6% 4.99 mho/m + 6 ﬂ
Eéad TSL temperature change during test <1.0°C | ---- J

SAR result with Head TSL at 5600 MHz
ER averaged over 1 em’ (1 g) of Head TSL

Condition ‘

SAR measured 100 mW input power 7.96 Wikg

79.5 Wikg * 24.4 % (k=2)

SAR for nominal Head TSL parameters normalized to 1W

SAR averaged over 10 ¢i1° (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 22.0°C 354 5.22 mho/m
Measured Head TSL parameters (22.0£0.2) °C 351126 % 510 mho/m 6 %
Head TSL temperature change during test <1.0°C - - |
SAR result with Head TSL at 5750 MHz
SAR averaged over1 ¢m” (1 g) of Head TSL Condition ‘l

SAR measured

100 mW input power

7.86 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

Condition

SAR measured

100 mW input power

|
78.4 Wikg + 24.4 % (k=2) |
|

2.23 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.2 Wikg * 24.2 % (k=2) ‘

Certificate No: Z19-60293
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Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China
Tel: ~86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com http://www.chinattl.cn

Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

No.121N03655-SAR

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C _ i 48.9 5.36 mho/m
Measured Body TSL parameters B (22.0+0.2) °C 48.1+68 % 5.40 mho/m £ 6 %
Body TSL temperature change during test <1.0°C e -
SAR result with Body TSL at 5250 MHz
Condition

SAR averaged over1 cm” (1 g) of Body TSL

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 ¢/17° (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
Nominal Body TSL parameters 22.0°C ‘ 48.5 5.77 mho/m
Measured Body TSL parameters (220+0.2) °C | 476+6% 570 mho/m+6 % |
Body TSL temperature change during test <1.0°C | it sisa
SAR result with Body TSL at 5600 MHz
Condition

SAR averaged over 1 cm’ (1 g) of Body TSL

SAR measured 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 over10 ¢ (10 g) of Body TSL Condition

2.18 Wikg

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

normalized to 1W

21.7 Wikg £ 24.2 % (k=2)

Certificate No: Z19-60293
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity ‘
riaminal Body TSL parameters 220°C 48.3 5.94 mho/m

Measured Body TSL parameters (220+0.2)°C 47546 % 578 mho/m 6 % |

Body TSL temperature change during test <1.0°C - - ‘
SAR result with Body TSL at 5750 MHz

SAR averaged over 1 ¢’ (1 g) of Body TSL Condition |

SAR measured 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 over10 ¢7° (10 g) of Body TSL Condition

SAR measured 100 mW input power 2.10 W/kg

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 48.8Q) - 4.65)Q j

Return Loss - 26.2dB |

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 49.20 + 0.58jQ l

Return Loss - 40.0dB ‘

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 50.30 + 1.08jQ —|

Return Loss - 39.0dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 48.80 - 2.02jQ
Return Loss -325dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 51.30Q + 3.94jQ

Return Loss -27.8dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point J 5220 +4.77iQ
Return Loss I - 25.8dB
Certiticate No: Z19-60293 Page 7 of 14
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General Antenna Parameters and Design

IEIecfricaI Delay (one direction) 1.059 ns '

After long term use with 100V 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 dipcle 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 Page § of 14
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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; €, = 35.42; p =
1000 kg/m3, Medium parameters used: f = 5750 MHz; ¢ = 5.096 S/m; ¢, = 35.13; p
= 1000 kg/m3,

Phantom section: Center Section

DASY5 Configuration:

* Probe: EX3DV4 - SN3617; ConvF(5.39, 5.39, 5.39) @ 5250 MHz; ConvF(5.08,
5.08, 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 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

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

Maximum value of SAR (measured) = 18.9 W/kg

Certificate No: Z19-60293 Page 9 of 14
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Impedance Measurement Plot for Head TSL
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DASYS5 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; o = 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(4.36, 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 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) =7.17 Wikg; SAR(10 g) = 2.04 Wikg

Maximum value of SAR (measured) = 16.4 W/kg

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 W/kg

Maximum value of SAR (measured) = 18.4 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 = 55.47 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 7.39 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Certificate No: Z19-60293 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 D750V 3- serial no.1163

Head
Date of Return-Loss Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) ImPedance (johm)
(ohm) (johm)
2019-09-03 -26.9 / 50.5 / -4.53 /
2020-09-01 -25.8 4.1 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 Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) ImPedance (johm)
(ohm) (johm)
2019-08-30 -38.1 / 49.1 / -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 n0.1238
Head
Date of Return-Loss Real Delta Imaginary Delta
Measurement (dB) Delta (%) | Impedance (ohm) Im;?edance (iohm)
(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 5.7 50.2 14 -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.
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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).

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

WWAN Antenna
Rear Side
Moving device toward the phantom:
Sensor triggered (YES or NO)
Distance(mm) 18 17 16 15 14 13 12 11 10 9 8
Main Antenna NO NO NO NO NO YES YES YES YES YES YES

Moving device away from the phantom:
Sensor triggered (YES or NO)

Distance(mm) 8 9 10 1 12 13 14 15 16 17 18

Main Antenna YES YES YES YES YES YES NO NO NO NO NO
Based on the most conservative measured triggering distance of 13 mm, additional SAR
measurements were required at 12 mm from the rear side for the above modes.

Top Side
Moving device toward the phantom:
Sensor triggered (YES or NO)
Distance(mm) 20 19 18 17 16 15 14 13 12 11 10
Main Antenna NO NO NO NO NO YES YES YES YES YES YES

Moving device away from the phantom:
Sensor triggered (YES or NO)

Distance(mm) 20 19 18 17 16 15 14 13 12 1 10
Main Antenna YES YES YES YES YES YES NO NO NO NO NO
Based on the most conservative measured triggering distance of 15 mm, additional SAR
measurements were required at 14 mm from the top side for the above modes.
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Left Side

Moving device toward the phantom:

No.121N03655-SAR

Sensor triggered (YES or NO)

Distance(mm) 10 9 8 7 6 5 4 3 2 1 0
Main Antenna NO NO NO NO NO NO YES | YES | YES | YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 0 1 2 3 4 5 6 7 8 9 10
Main Antenna | YES | YES | YES | YES | YES NO NO NO NO NO NO

Based on the most conservative measured triggering distance of 4 mm, additional SAR

measurements were required at 3 mm from the left side for the above modes.

Right Side

Moving device toward the phantom:

Sensor triggered (YES or NO)

Distance(mm) 12 11 10 9 8 7 6 5 4 3 2
Main Antenna NO NO NO NO NO YES | YES | YES | YES | YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 2 3 4 5 6 7 8 9 10 1 12
Main Antenna | YES | YES | YES | YES | YES | YES NO NO NO NO NO

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.

WLAN Antenna
Rear Side
Moving device toward the phantom:
Sensor triggered (YES or NO)
Distance(mm) 16 15 14 13 12 11 10 9 8 7 6
Main Antenna NO NO NO NO NO YES YES YES YES YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 6 7 8 9 10 11 12 13 14 15 16
Main Antenna | YES YES YES YES YES YES NO NO NO NO NO

Based on the most conservative measured triggering distance of 11 mm, additional SAR
measurements were required at 10 mm from the rear side for the above modes.
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Moving device toward the phantom:

Sensor triggered (YES or NO)

Distance(mm) 18 17 16 15 14 13 12 11 10 9 8
Main Antenna NO NO NO NO NO YES YES YES YES YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 8 9 10 11 12 13 14 15 16 17 18
Main Antenna | YES YES YES YES YES YES NO NO NO NO NO
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.
Left Side
Moving device toward the phantom:
Sensor triggered (YES or NO)
Distance(mm) 10 9 8 7 6 5 4 3 2 1 0
Main Antenna NO NO NO NO NO NO NO YES | YES | YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 0 1 2 3 4 5 6 7 8 9 10
Main Antenna | YES YES YES YES NO NO NO NO NO NO NO
Based on the most conservative measured triggering distance of 3 mm, additional SAR
measurements were required at 2 mm from the left side for the above modes.
Right Side
Moving device toward the phantom:
Sensor triggered (YES or NO)
Distance(mm) 12 1 10 9 8 7 6 ) 4 3 2
Main Antenna NO NO NO NO NO YES YES YES YES YES YES
Moving device away from the phantom:
Sensor triggered (YES or NO)
Distance(mm) 2 3 4 5 6 7 8 9 10 11 12
Main Antenna | YES YES YES YES YES YES NO NO NO NO NO

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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The influence of table tilt angles to proximity sensor triggering is determined by positioning each
edge that contains a transmitting antenna, perpendicular to the flat phantom, at the smallest sensor

triggering test distance by rotating the device around the edge next to the phantom in < 10°
increments until the tablet is +45°or more from the vertical position at 0°.

Rear

The Rear evaluation

f 4mm

Left edge

Left edge 0

The Left side evaluation
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f 7mm

The Right side evaluation

15mm

Top side

Top side

The Top side evaluation

Based on the above evaluation, we come to the conclusion that the sensor triggering is not released
and normal maximum output power is not restored within the +45° range at the smallest sensor

triggering test distance declared by manufacturer.
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ANNEX L: LTE Band 41 Power Class 2 and Power Class 3 Linearity

This device supports Power Class 2 and Power Class 3 operations for LTE Band 41. The highest
available duty cycle for Power Class 2 operations is 43.3 % using UL-DL configuration 1. Per May
2017 TCB Workshop Notes based on the device behavior, all SAR tests were performed using
Power Class 3. SAR with Power Class 2 at the highest power and available duty factor was
additionally performed for the Power Class 3 configuration with the highest SAR for each exposure
condition. The linearity between the Power Class 2 and Power Class 3 SAR results and the
respective frame averaged powers was calculated to determine that the results were linear. When
ULCA is active, the device does not supports Power Class 2. Per May 2017 TCB Workshop, no
additional SAR measurements were required since the linearity between power classes was < 10%
and all reported SAR values were < 1.4 W/kg for 1g and < 3.5 W/kg for 10g.

LTE Band 41 SAR testing with power class 2 at the highest power and available duty factor was
additionally performed for the power class 3 configuration with the highest SAR for each exposure

condition.

Table L.1: LTE Band 41 Single Carrier Linearity Data - 0Omm Test Data

/ LTE Band 41 PC3 LTE Band 41 PC2
Maximum Tune up Power (dBm) 16.0 19.0
Reported 1g SAR (W/kg) 0.990 1.220
Duty Cycle 63.30% 43.30%
Frame Averaged (mW) 25.20 34.39
Linearity SAR (W/kg) 1.351 /
% deviation from expected linearity / -9.71%

Table L.2: LTE Band 41 Single Carrier Linearity Data - Sensor off Test Data

/ LTE Band 41 PC3 LTE Band 41 PC2
Maximum Tune up Power (dBm) 24.0 27.0
Reported 1g SAR (W/kg) 0.910 1.230
Duty Cycle 63.30% 43.30%
Frame Averaged (mW) 159.00 217.01
Linearity SAR (W/kg) 1.242 /
% deviation from expected linearity / -0.97%
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