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Glossary:
TSL tizgue simulating lquid
ConvF sensitivity in TSL/ NORMxy.z
A not applicable ar nat maasurad

Calibration is Performed According to the Following Standards:

a) [EEE Std 1528-2013, *IEEE Recormmended Practice for Determining the Peak
Spatial-Aweraged Specific Absorption Rate (SAR) in the Human Head from Wirelazss
Communications Devices: Measurermant Techniques®, June 2013

b |EC 622081, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fislds fram hand-held and body-mounted wiraless
eammunication devices- Fart 1; Device used next to the ear (Frequency range of 300MHz ta
BGHz)", July 2016

c) IEC 62209-2, *Pracedura ta maasure the Specific Absorption Rate {3AR) For wirelezs
communication devices used in close proximity fo the human body (frequency range of
30MHz ta 88H=)", March 2010

d) KDBB&SEES, SAR Measurement Requirements far 100 MHz to 8 GHz

Additional Documentation:
&) 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 siated in the cerificate are valid at the freguency indicated,

«  Anfenna Parameters with TS The dipele (s mounted with the spacer to pasition its fead
point exactly below the center marking of the flat phantom secfion, with the amms arlentad
parallel to the body axis.

»  Foad Point Impsdance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The Impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncertainty required.

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

« SAR measured. SAR measured at the stated antenna input power.

s SAR nomalized: SAR as measured, normalized to an input power of 1\ at the antenna
cohhector,

o 3AR for noming! TSL perametsrs: The measured TSL paramaters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a narmal distribution
Correspands to a coverage probability of approximately 95%,
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Measurement Conditions
DASY syster configusation, s far as not given on pags 1.

| DASY Version DASYSZ 52.10.0.1446
Extrapolation Mwnmci Extrapodation
Phaitdm Tripta Flat Phantarm 518 |
Distance Dipole Center - TSL 10 mim with Spacar
Zoom Scan Resolution " die, dy, gz = 5 mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The folicwing paramelers and saleulafions were applied. S
Temperature Fermittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingdm
Measured Head TSL parameters (22002 °C BELE% 1.42 mhoim £ & %
Head TSL termperatura change during test 1.0 °C IR —_
5AR result with Head TSL
! SAR averaged over1 cm’ (1 g} of Head TSL __ Cendiion
| B4R measured SED T inpud power 102 m g
SAR for naminal Head TEL parameters normalizad to 1w 40.3 mW g £ 15.8 % (k=2)
. SAR averaged over 10 omi {10 g} of Head T&L Cardition
SAR maasured 1 250 mid input power E1TmwWig

SAR for raminal Head TSL paramatans niormalized bo 1w

20.5 MW g £ 1.7 % [k=2}

Bady TSL parameters
The follewing parameters and calcufabons were applied.

Temperatura Parmittiwity Condustivity
Nominal Body TE_L parameters 220 C 513 - 1.52 mho'm
Measurad Body TSL parameters (220 & l.l;j “C F1B+6% 1.55 mhovm £ 6 % |
| Body TSL temperature change during test <1.0%C —-
SAR result with Body TSL
SAR averaged over 1 o’ (1 g of Bady TEL Condition
S4AR maasured 2500 1 inpud poear I mW g
SAR for rarminal Body TSL paraimitis normalizad to 1W 20,3 mW i + 1B.8 % (k=2)
SAR averaged over 10 o1 (10 g) of Bady TSL - Condition '
SAR messurad 250 miW |npul: PORET S1amitig

SAR far naminal Body TSL paramatars

narmaltzed b 1%

20.4 WW Jg £ 187 % [k=2}
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Appoandix (Additional assessments outside the scope of CNAS LO5ST0)

Antenna Parameters with Head TSL

Impadance, fransformed 1o fesd gain

48.80- 2 08i0

Reburm Loss

Antenna Parametars with Bady TSL

- 33.6d8

Impedanca, transfermad bo faed point

48 300 1830

Return Lose |

- 27848

General Antenna Parameters and Design

Electrical Delay (one direcfion) |

1.047 ne

Aftar lang term use with 100V radiated powar, only a slight warming of the dipole near tha fesdpoint can

be measurad.

The dipole is made of zisndard semirigid coaxial cable. The center condustor of the fesding line is directly
connesied to the second arm of the dipole. The antenna is therefore shont-circuited for DS-signals. On some
of the dipales, small and caps are added to the dipale arms in order to mprave matching when lsaded
according 1o the position a8 explained in the "Maasurement Cenditions” paragraph. The SAR data are not
affected by this change. The overall cipole length is skl according to the Standard.

No exceasive farce must be applled 1o tha dipels arms, because they might bend or the soldered

connections near the feedpoint may be damaged

Additional EUT Data

[ Manufaciured by

SPEAG J
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DASYS Validation Report for Head TSI Dhate: 0201 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2ONIVE; Serial: D20V - SN; 1009
Communication System: UTD 0, W, Frequency: 2000 MHz:; Duty Cyele: 1:1]
Medium parameters used: [= 2000 ML o= L4106 S5/m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Section
Measurement Standard: DASYS (TEEEAEC/ANST CH3.19-2007)
DASYS Conliguration:

= Probe: EX3DVY - SN7464; ConvF(E.39, 8.39, 8.39); Calibrated; 971272017,

+  sensor-Surface: | demm (Mechanical Surface Deleclion)

+ Electronics: DAES Snl525; Calibeated: 10W2/2017

+  Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P31 CA; Serial: 116171

+  Measurement 3W: DASY32. Version 5210 (00; SEMCAD X Version 14.6.10

(T41T)

System Performance Chech/Zoom Scan (7x7x7) (72727 Cube I Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 95,98 Vim, Fower Drill = <0005 dB

Peak SAR {extrapolated) = 19.7 Wike

SAR(L g) = 10,2 Wiks; SAR(I0 gy =517 Wikg

Maximum value of SAR {measured) = 16.2 Wk

]
o |
-3.74
-7.41
-11.23
-14.98
AB.72 k-
0dB = 16.2 Wle = 1210 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl 511 Log Wag 10,008 ket G, dd0ds [F1]

Rl [ T e T
an. oo
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DASYS Validation Keport for Body TSL Drate; 02.01.2018

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00Y 2 Serial: D200V - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MIHe; Duly Cyele: 1:1

Medium paramerers used: = 2000 MIHz; o = 1,564 8/m; &, = 51.83; p = 1000 kg/m®

Phantem section: Center Section
Measurement Standard: DASYS (IEEEIEC/ANST C63.19-2007)
DASY S Confliguralion:

v Probe: EX30W4 - SNT464; ConvF(R.24,8.24,8.24); Calibrated: %/12/2017,

= Sepsor-Surface: 1.4mm (Mechanical Surtace Detection’
s Electronics: [DAE4 Sn1325; Calibrated: 10/2/2017
= Phantom: Triple Flat Phantom 5, 1C; Type: QD 000 P51 CA; Serial

: 116141

o Measurement SW: DASYSZ, Version 32,10 (0} SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (77370 Cube §: Measurement grid:

dx=2mm, dy=3mm, dz=3mm

Retference Value = 93,84 Vim; Power Drifit = 002 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(L g) = 10.3 Wike: SAR(10 g) = 5.18 Wik
Maximum valve of SAR (measured) ~ 163 Wike

0dB = 16.3 Wihp=12.12 dBW/kg
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impedance Measurement Plot for Body TSL

Trl 511 _og wag 10.000E; Rl &. G00d8 CFL

o et
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CALIBRATION CERTIFICATE

)
||" "r
-.1"-“

Objesct C24500% - SM: 728

Calibration Procadunels) FF-2 100501

Calibration Procedures for dipole validation kits

Calibratian date: Saptamber 13, 2017

Thiz calibration Cerfificate decuments the traceability to national standards, which realize e physical wnits of
mgasirameants( 3. The maasurements and the uncerainties with confidenca probabiiity are givien on the following
pages and ane part of the canmificate,

Al calibraticns have been conducted in the dosed lahoratory facilily: environment lemperatureEas T and
rmidity=T0%.

Calibration Equipment used (METE eriical far calibeation)

Prirnany: Standasds 1D Cal DateiCalibrated by, Cetifcate N Scheduled Caiibration
Powar Mater  NRWVD 102198 02-Mar-17 (CTTL, No J1TX01254) Mar-15
Poweer sensor  MRY-ZS 100594 02-Mar-17 (CTTL, Na J17X01254) Mar-15
Reference Probe CAI0WS | SM 7433 28-S3ep-16(SPEAG No EX3-T433_Sep i) Sep-17
DAEA S 1331 18-Jan-17[CTTL 3PEAG No 217 -57015) Jar-18
Secondary Slandards I # Cal Dated Calbratad by, Carlificate Mo Schedulad Calibration
Signal Generator E4438C | MY48071430  13-Jan-17 (CTTL, No.J17X00285) Jan-1§ B
Mebwark Analyzer ES0T1S | MY25110873  13.Jan-17 [CTTL, Mo, J1TRO0255) Jar-18
[arne FFunetian Slgrature
Calibrated by, | : {
alibrated by Zhao Jing SAR Test Engineer »g £,
L

Saviewsd by: Yu Zongying SAR Test Enginae: %

Approved by: i Dianyuan SAR Project Leader %ﬁw |

| . . . lesued: Septembar 21. 2017
T_hls calibration cerifizate shall not be reproduced except in full without written approval of the latoratory, |
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Glossary:
TEL bssue simulating liquid
ConvF sensitivity in TSL/ NORMx vz
WA not applicabla 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 Technigues™, June 2013

b} |EC 82208-1, "Measurement piocedure for assessment of specific absorption rate of human
exposure to radio freguency figlds from hand-held and body-mosnted wirsless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

o) IEC 62208-2, "Procedura fo measure tha Specific Absorption Rate (SAR) For wirsless
communication devices used in close proximity to the human bady (frequency range of
30MHz to BGHz)", March 2010

d) KDB863664, SAR Measuremant Reqguiraments for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4S System Handboaok

Methods Applied and Intarpretation of Paramatars:

= Measuremen! Conditions: Further details are available from the Validation Ragort at the end
ot the certificate. All figures stated in the certificate are valid at the frequency indicated.

*  Aptenna Farameters with TSL: The dipcle iz mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the anms orientad
parailel to the body axis,

¢ Fecd Foinf impedance and Refun Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impedance stated i transformed from the
maasuremant al the SMA connector 1o the feed point. The Raturn Loss ensures low
reflected power. Mo uncertainty raeuired,

« Electtical Delay, One-way delay between the SMA connector and the antenna feed paint,
Mo uncertainty required.

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

o SAR normalized: AR as measured, nommalized to an input power of 1 W at the antenna
connectar.

e SAR for nominal TSL parameters: The measured TSL parameters ane used to caloulate the
nominal SAR result,

—]

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distributian
Comesponds to a coverage prebability of approximately 95%.
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Measurement Conditions
DASY zyetem conflguratinn, as far ae noef gven on page 1.

DASY Verslon DASYEE G2.10.0.1448

Extrapolation - l Advanced Exfrapalabion “
E"m“‘ Trpe Flat Phanton 510 o i

Distance Dipole l:entl;r -TSL . 10 mrm with Spacar

Zoom E_c:an Resolution | i, dy, dz =5 mm J

Fraguency ) | 2450 MHz £ 1 MHz

Head TSL parameters
The lefiowing pararmsiers and calou2:lons were sgplied.
e, L =
| Temperature Parmittivity Caond ucli'l.rlly_|

Mominal Head T5L parameters 20°C L2 * 80 mhoin
Iflaasumd Head TSL parameters (220 +£0.2]°C BT LE% 1 78 mhain + 8 %
Head T5L temperature change during test =1.0°C it [
SAR result with Head TSL = =y ==
SAR averaged over1 cm’ {1 g} of Head TSL | Conditien |
HAR maasured 250 mW input pn-.h.'er_ 131 mw s g
"SLAH for nominal Head TSL parsmetsrs normalized ta 1w 6Z.4 m1.|'|.i' fg £ 18.8 % (k=2)
S5AR averaged over 10 cx : (10 @} of Head TSL Cedifinon “‘ . ]
| BAR maasured ) 50 W input pm'rer_ B 10 miy S g
ISAR for noming Heaa TSI parametars normal.zed (o 1W 24.4 mW ig 2 1B.T % (k=2)
Body TSL parameters =
The foiowing paramslers and ca'culatons wese applied.
Temperature F‘Errnl'rrvil.y | Tnmlcti'.'it].r_
Nominal Body TSL paramaters | 2200 527 1.85% mha'm
Measured Body TSL paramaters 220+ 331 = 325:5% 154 |*'|hl:|.|'ll.'| E b“-f-_
Baody TSL lemperature change durng test <11 —-._ _
SAR result with Body TSL '
SAR averaped over 1 om” {1 g) of Body TSL Candticn T ]
S5AR mesaurad 250 v input poavear s i2m!g i
SAR tar nominal Body TSL parameters nermalized o W Tl 52.3 mW g £ 18.8 % (k=2
AR averaged owver 10 £’ (10 g) of Body TSL Conditon
SAR messured 250 m gt power SA0mWl g B
ER fuﬂw-.a' Body TSL parametars 1 narmalizad to 1 & 24.3 MW /g £ 18.7 % [k=2)
Clerlificile Ma: A17-97140 Page 1 ol #
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Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance. trenakerred o fasa paint

Resturn Loss

Antenna Parameters with Body TSL

51,300+ 5 9200 —|
- 24 5dB

Impedznee, transformed to feed poat

Habum Logs

Ganeral Antenna Parameters and Design

Electrical Dalay {ona directin;

4T E0HEHD
- 23148

After Iong tarm use with 1000 radialod power, anly a slight warming of the dipole near e fesdpoint can

be maasured.

The dipele is made of siandard samirigid coaxial cab'e. The conter conclictar of the feading line |s directiy

conneclad to the second arm of the dipole. The artenna (s therefor

e short-cireulted far DC-signals. On some

of the dipales, small and cans are ackded to the diprale arms in order o imprava mtzhing when lnaded

according Lo the positon as axplained in the "Measureme
affectad by this change. The overall dipele langth is sl a

nt Conditions” paragraph. The SAR data are not
coording 1o the Standard.

Mo excessive force must be applied to the dipole amms, becausa they might bend or tha saldered

connections near the feedpoint may be damaged

Additional EUT Data

| Manufacturad by
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DASYS Vulidation Heport fur Wead TSL
Test Laboratery: CTTT., Beijing, Ching
DUT: Dipole 2430 MHz; Type: D2450V2: Serial: D24500T - SN 738

Comtnunication Syetem: UTD O, O Trequency: 2450 Hz: Duly Cyele: 1:1
Modinm paramneters uzed; - 2450 Mlle: o ;

Phantnm section: Lell Szetion
Measurement Standard: DASY S (IECETRCARST C63.1 92007
12ASY S Conlipuration;

»  Probe: EX3DV4 - 8N7431: ConvF(7 45, 745, 7451 Calitrated: 992620 iy

«  Bensor-Surface: |dmm (Mechanical Surfuce Theteotion)
+  Eleciromes: DAL Sn1330; Calibrated: 171952017

= Ihactem: Trple Flat Phastam 5.10; Type: QD 000 P31 CA; Serial: 116171
= easurement SW0 DASYE2, Version 5210 {00 SEMCAD ¥ Wersion 140,10

(7417

Dipale Calibration/Zoom Sean (T 7eT) (o Tr0uke 0 Meosrement gridl: ds=Smum,

dy=5emo, de—5mm

Heferanee Value = 1021 Vim; Power Drilt =-0,01 dB
Peak SAR (exlrapolated ) = 27.8 Wikg

SAR(] g) = 131 Wikg: SAR(IN 2y = 6.1 Wikg
Muximum value of SAR (measured) — 22.0 Wiks

dB
1]

|

452
-4,y
13,57

-16.10

22,62 s

0 dB = 200 W/ilkg = 13.42 dBEW/ Ty

Certifieate Mot Z1 797140 Puge = of

Dhihe: 0182007

1788 8'm: a1 = 38.67; p= 1000 kgind
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M~ CALIBRATION LABORATORY
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licls ¢ HE- P O-G230d05 3- 2679 Far: +He- L0062 504833- 2504
Femail: eiiszinatloar hpiwwiclinatt o

Impedance Measurement Plot for Head TSL

1] ey 10.Ctee/ Rel o, cooda TEL]

| AL =

*1  Z.@L0000 GHz -24.48F m
A 00

| i i ;
c T T:_-‘_d--'-
200 ."‘x\ it
43,050 "\__-’f
e |_ .
M =L et Rl scale Lodpui TRL pall =
sl R.RA0QO00 G4z SL.JET D Y920 R RbemR iz
-
| ;,f
i 3
i )
% = sl
1 St STy Fevd oo =2
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=777 s e
S~ CALBRATION LABORATORY

Al M 81 X pvan Boad, Ha dian Liat=iet, Raijing, L%, Chinn
Teel: =860 0-G230463 3-2079 Fag + e 0402 5040532504
E-mnail: ciel@ e vinatl can: bAp Swwichimatt o

IFASYS Validation Report for Body 1SL Ihaate: 00 [§.2017
Test Labomatory: CTTL, Dedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serial: D24S0YV2 - SN: 738
Communication System: ULD G, CW; Frequency: 2450 MlELe; Doty Cyele: 101
oediom parsmaeters used: f= 24530 MHz =1 587 & B = 3251 p= 1000 kpim®
Phantom sectinn: Center Section
Measurement Sandard; DASYS (TEEEJRC A ANST (63,18 2007
TrYASY > Configuration:

o Prohe: X300 - 8M7431, Com (740, 7.46, 7465 Calibreted: 926201 i

»  Senser-Burface: Ldmm {Mechanical Surface Detectivn)

+  Eleetiomics: TIAEA Snl3310; Caliheatsd: 171952017

= Pharton: Triple Flan Phaotem 5000 Dypes QU 00D P51 O A Semal: 116141

o Mensmroment 3W: DASYS2, Version 52,10 (0 SEMUATY X Yersion 14,010
(7417}

Dipule Calibration/ Zovm Sean (Fa7sT) (T 77V Cube 0 Messuroment grid: dx=5min,
dy=5mum. dz—5mm

Referenes Value — 9641 Vem: Power Dirift = -0.03 4R

Peak SAH (extrapoloted) = 278 Wiky

SAR[T ¢} =132 Wiky; SAH{ID ) = 6.1 Wikg

Manirmim velue of SAR (mensured) =223 L

dB [
—‘[I
_|-4.18 ‘
&7
-13.15 ‘
-17.53
i
=141 | )
0 dB =223 Wikg = 13.48 dBW/kg
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Impedance Measursment Plot for Body TSL
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ERFEREN P AR
D2600V2 Sn:1166
Calibration Laboratory of AL
Schmid & Partner SN ) S H‘mh“ﬁrmmm“
Enginearing AG % o G arvids sviem di taratura
Zeughnussirasse &3, 8004 Zurich, Switzeriand ﬁ"" “-«.,M ﬁf 5  5wiss Calibration Service
Accrediled by the Swiss Accradialion Service (SA5) Acereditation No.: SCS 0108
The Swiss Accreditation Service is one of the signateries o the E&
Muitilateral Agreement for the recognition of callbration cerificates
cient  SRATC-BJ (Auden) ot Cestificntn No: D2600V2-1166_MNov19
[CALIBRATION CERTIFICATE

Object D2600V2 - SN:1166

Calibration procedureds) QA CAL-05.v11

Calteation date: November 08, 2018

Cafibraticn Equipment used (MATE critical lor caibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This: calibration certilicals docunents the iraceabiify to naficnal standards, which raallze the physical units of measuramenis (S1),
The measummanis and ihe uncenainias wilh confidancs probability are ghen on the foligwing peges and ara pan of tha carificats.

All calibrations have been conducted in the closed Iaboratary facility: envirenment lemperalue (22 + 3)°C and Frumikdity < 70%.

Hama Funetian
Calbrated by: Claudio Leubler Laboratary Technician
Approvad by Kaja Pokowvia Technical Manager

This calibration canificate shall not be reproduced excepl in full withau! writtan approval of the laboralory.,

Primary Standards 0¥ _Cal Date (Cartilcate Mo} Scheduled Calibeation
Fawer meter NRP SN: 104778 03-Apr-13 {No. 217-02BB2/I2883) Apr20

Power sensor NRP-Z291 SM: 100244 03-Apr-19 (Mo, 217-02902) Apr-20

Power sansor NRIP-Z81 Sh: 100248 03-Apr-18 (Mo, 217-02893) Apr-20

Felerence 20 dB Allanuatar SN: BOSE (20K 04-Ape-18 (Mo, 217-02834) Apr-20

Type-N mismsatch combination SN B04T.2/ 06327 D4-Apr-19 (Mo, 217-02805) Agre-20

Rederance Probe EX30NVS SM: Tase 29-May-1§ (Mo, EX3-T349_May15) May-20

DAES BM: 801 0-Apr-1% (Mo, DAE4-801_Apr1g) Apr-20

Secondaty Standards IC# Chack Date in house) Sehaduled Chack
Power maler E44198 SN: GB39512475 50-Cct-14 (in house check Fab-13) In house check: Oct-20
Power sensor HP 84814 SN: LIS37292783 07-Oct=15 (in house check Oct-18) In house check: Oct-20
Power sansar HP 84814 SN MY 41082317 O7-0e1-15 (in housa chick Oot-18) In house check: Oet-20
AF ganeralor R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-18) I hariese check: Cct-20
Natwork Aralyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house chack Oct-18) In housa check: Oct-20

AR

Issund: Novamber 12, 2018

Certificate Mo: D2600V2-11868_Movid Page 1 of &
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Calibration Laboratory of N, Schwalzarischer Kallbrierdienst
Schmid & Pariner % g Service -.i:- drétalonnage
Engineering AG iy Sarvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand i‘-ﬁﬁﬁ‘ S Swiss Callbration Servies
Accradiied by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatocles to the EA
Muttilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tisaue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
MN/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 Technigues”, June 2013

b) 1EC 62209-1, "Measurement procedure for the assassment 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 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

d) KDB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systermn Handbook

Methods Applied and Interpretation of Parameters:

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

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

SAR measured: SAR measured at the stated antenna input power.

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

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

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

Cartificate No: D2600V2-1186_Maovig Page 2 of &
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EREEBEND P
DASY system configuration, s far as nol given on page 1.
DASY Version DASYS V52103
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mim
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Canductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mhofmm
Measured Head TSL parameters (22.0 £ 0.2) °C ATTzE%H 201 mha/m =6 %
Head TSL temperature change during test < 0.6 °C ween =
SAR result with Head TSL
SAHR averaged over 1 cm® (1 g) of Head TSL Conditian
S5AR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL paramiters nommalized fo 1W 56.5 Wk £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measuned 250 mW input power B.43 Wikg
SAR for nominal Head TSL parameders narmalized to 1W 25.4 Wikg = 16.5 % (k=2)

Cerificate Mo: D2600V2-1186_Movid
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4780-7.8i0
Asturn Loss -21.7 di

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,148 ne

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can ba measured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding ling Is directly connected to tha
second arm of :hu_dipule. The antenna is therafore ghon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dlpl:.al!a arms in order 13 improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragragh. The SAR data are not affected by this change. The overall dipole length is still
acearding to the Standard.

Mo excessive force must be applied to the dipale arms, because they might band or the soldered conneciions near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
Cerfificate No: D2500V2-1166_Novid Paged of &
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DASYS Validation Report for Head TSL

Daate: 08.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1166

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.01 S/m; & =37.7; p= 1000 |cgfn11I
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASY 52 Configuration:
» Probe: EX2DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz: Calibrated: 29.05.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 30.04.2019
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 1 18.5 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 28.7 Wikz

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.43 Wikg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 23.8 Wikg

-4.60
-8.20
-13.80

-18.40

=23.00

0 dB = 23.8 Wikg = 13.77 dBW/kg

Gortificate Mo: DAS00V2E-1166_Mov19 Page 6 of &
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Impedance Measurement Plot for Head TSL

Bl e _ Swgen Irace Scale Mgrker System  Window Help

| 2 600000 GHz 47 BE64 2
78446 pF 7803202

b 2.600000 GHz B2.407 mi

; -100.75 *

Chlswge 20
Chl: a2 40000 OHz —

Carificata Mo: D2600YV2-1186_Novi9 Paga & of 6
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D5GHzV2-SN1079

(-]
#\ In Collaboration with ey, y
777 s p e a g N\~ ;g‘;@f{
S~  CALBRATION LABORATORY M CNAS
IIC=MIRA B
Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China 4,7 e CALIBRATION
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 “u, ;’-\\ w CNAS L0570
E-mail: cttli@chinattl.com hitp:/fwww.chinattl.cn il
Client SRTC Certificate No:  217-97133

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1079

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

Calibration Procedures for dipole validation kits

Calibration date: September 25, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). 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 D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration |
Power Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18 o
Power sensor NRP-Z91 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
ReferenceProbe EX3DV4 | SN 3846 13-Jan-17(CTTL-SPEAG N0.Z16-97251) Jan-18
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG,N0.Z17-87015) Jan-18
Secondary Slandards_ ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
NetworkAnalyzer E5071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer é{/

Reviewed by: Yu Zongying SAR Test Engineer %
Approved by: Qi Dianyuan SAR Project Leader %

. - ‘ Issued: September 28, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. J

Certificate No: Z17-97133 Page 1 of 16
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cttl@chinattl.com http:/fwww.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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 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:

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.

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.

e Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

e SAR measured: SAR measured at the stated antenna input power.

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

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

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

Certificate No: Z17-97133 Page 2 of 16
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Measurement Conditions

Fax: +86-10-62304633-2504
http:/fwww.chinattl.en

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

DASY Version DASY52 52.10.0.1446 ]
Extrapolation Advanced Extrapolation ]
Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz= 1.4 mm

Frequency

Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
53500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2) °C 357+6% 4.62 mho/m £ 6 ;
Head TSL temperature change during test <1.0°C _ I
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

77TmW /g

normalized to 1TW

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

77.6 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

224mW/g

normalized to 1W

Certificate No: Z17-97133

22.3 mW /g  24.2 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3589 4.76 mho/m
_Me_atsured Head TSL parameters (22.0+02)°C 36.1 6% 4.67 mho/m 6 %

Head TSL temperature change during test <1.0°C - . B

SAR result with Head TSL at 5300 MHz

SAR averaged over1 cm’ (1 g) of Head TSL Condition N

SAR measured 100 mW input power 813mWi/g

SAR for n%a_l .Head TSL parameters normalized to ‘1W— 81.3 mW /g * 24.4 % (k=2)

SAR averaged over 10 ¢7° (10 g) of Head TSL Condition

SAR measured 100 mW input power 232mW/g

SAR for nominal Head TSL parameters normalized to 1W_ 23.2mW/g+24.2% (k=;

Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.

Temperature l Permittivity Conductivity —‘
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 358 +6% 4.93 mho/m +6 %
Head TSL temperature change during test <1.0°C — g
SAR result with Head TSL at 5500 MHz
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition —‘
': SAR measured 100 mW input power 8.24mwW /g
;Aé_f;wminal Head TSL parameters normalized to 1W 82.5 mW /g + 24.4 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition O
SAR measured 100 mW input power 237TmwW/g
SAR for nominal Id-lead TSL parameters normalized to 1W 23.8 MW /g * 24.2 % (k=2)
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The following parameters and caiculations were applied.

Temperature Permittivity Conductivity ]
Nominal Head TSL parameters 220°C 35.5 5.0? mho/m
Measured Head TSL parameters (22.0+0.2)°C 357 6% 4.98 mho/m + 6 %
Head TSL temperature change during test <1.0°C _..“
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured

100 MW input power

SAR for nominal Head TSL parameters

8.16mW /g

normalized to 1W

81.6 mW /g £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

234mW/g

SAR for nominal Head TSL parameters

normalized to 1W

| 23.4 MW /g £ 24.2 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Perrn;tivity Conductivity
Nominal Head TSL parameters 220°C 35; 5.27 mho/m
Measured Head TSL parameters (220+02)°C 358+6% 516 mho/m + 6 %
Head TSL temperature change during test <1.0°C _ =1 |
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

normalized to 1W

7.85mW /g

78.7 mW /g  24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

225mWi/g

normalized to 1W

22,6 mW g £ 24.2 % (k=2)
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The following parameters and calculations were applied.

_ Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m N
Measured Body TSL parameters (220+0.2)°C 49.5 +6 % 5.38 mho/m +6 %
Body TSL temperature change during test <1.0°C ——— S

SAR result with Body TSL at 5200 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.52mW /g

SAR for nominal Body TSL parameters

normalized to 1W

75.4 mW /g £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

212mw /g

SAR for nominal Body TSL parameters

normalized to 1W

21.3 mW /g + 24.2 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied. -
Temperature Permittivity Cond uctivity_‘
Nominal Body TSL parameters 2207 48.9 5.42 mho/m
Measured Body TSL parameters (22.0+02)°C 492 +6% 5.50 mho/m + 6 %—
Body TSL temperature change during test <1.0°C . e — ]
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 c¢m’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

TEEmMW /g

normalized to 1W

76.9 mW /g + 24.4 % (k=2)

SAR aﬂaged over10 cm’ (10 g) of Body TSL

Condition

SAR measured

100 mW input power

218mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.9 mW /g + 24.2 % (k=2)
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The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 4;.6 5.65 mho/m
Measured Body TSL parameters (22.0+0.2)°C ‘Et 6% 572 mho/m +6 %
i Body TSL temperature change during test <1.0°C — - |
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 ¢m° (1 g) of Body TSL Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

822 mW /g

normalized to 1W

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

82.4 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

235mW /g

SAR for nominal Body TSL parameters

normalized to 1W

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

23.6 mW /g % 24.2 % (k=2)
—

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m T
Measured Body TSL parameters (220+02)°C 484 +86% 5.73 mho/m + 6 %
Body TSL temperature change during test <1.0°C — e
<o)
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

8.08 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

80.7 MW /g & 24.4 % (k=2) |

Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

230mW/g
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+02)°C 49.0_1 6 % 5.94 mho/m £ 6 %_
Body TSL temperature change during test <1.0°C —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power -?_73 mW/g
SAR for nominal Body TSL parameters normalized to 1W _7?.5 mW /g £ 24.4 % (k=2)
| saR averaged over 10 cm’ (10 g) of Body TSL Condition E
_SAR measured 100 mW input power 217 mW /g
SAR for nominal Body TSL parameters normalized to 1W 21.8 mW /g % 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 47.60-8.77iQ

Return Loss - 20.7dB

Antenna Parameters with Head TSL at 5300 MHz

| Impedance, transformed to feed point 45.50-6.82j0

[ Return Loss - 21.4dB

Ll L]

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed paint 50.7Q-7.14j0

Return Loss -23.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 55.20 - 4.00j0
Betum Loss -24,1dB

L L]

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 52.20 - 8.20j0

Return Loss -21.6dB
[ 21.6d

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 50.80 - 10.1jQ

Return Loss -20.0dB

Antenna Parameters with Body TSL at 5300 MHz

— —

Impedance, transformed to feed point | 48.50 - 8.56j0 —‘
Return Loss [ -21.1dB
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Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 54.9Q -6.850

Return Loss - 21.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 56.60-2.29j0

Retumn Loss - 23.7dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.7Q - 8.10jQ

Return Loss - 20.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.313 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

m-anufactured by SPEAG J
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Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 54.9Q -6.850

Return Loss - 21.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 56.60-2.29j0

Retumn Loss - 23.7dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.7Q - 8.10jQ

Return Loss - 20.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.313 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

m-anufactured by SPEAG J
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.80 \//m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 34.3 W/kg

SAR(1 g) = 8.24 Wikg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 19.6 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 = 57.89 VV/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.34 Wikg

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.56 \//m: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.0 Wikg

SAR(1 g) = 7.85 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

0 dB = 19.7 W/kg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.00de/ ref 0.000de [F1]
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DASYS Validation Report for Body TSL Date: 09.25.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1079

Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,

Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; o = 5.382 mho/m: er = 49.47: p = 1000

kg/m3, Medium parameters used: f = 5300 MHz; o = 5.498 mho/m; er = 49.21: p =

1000 kg/m3, Medium parameters used: f = 5500 MHz: 6 = 5.722 mho/m; er = 49.03;

p = 1000 kg/m3, Medium parameters used: f = 5600 MHz: g = 5.733 mho/m; er =

48.37; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; ¢ = 5.935 mho/m;

er=48.99; p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC/ANS| C63.19-2007)

DASY5 Configuration:

*  Probe: EX3DV4 - SN3846: ConvF(4.95,4.95,4.95); Calibrated: 1/13/2017,
ConvF(4.95,4.95,4.95); Calibrated: 1/1 3/2017,ConvF(4.18,4.18,4.18);
Calibrated: 1/13/2017, ConvF(4.18,4.18,4.18); Calibrated: 1/1 3/2017,
ConvF(4.53,4.53,4.53); Calibrated: 1/13/2017,

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn1331; Calibrated: 2017/1/19

¢ Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA:; Serial: 1161/3

e Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.18 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 7.52 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.94 \V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 7.68 W/kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18.3 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.70 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 33.7 W/kg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.35 W/kg
Maximum value of SAR (measured) = 19.8 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 = 67.75 V/m: Power Drift = 0.01 dB
Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.3 W/kg
Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.20 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 7.73 W/kg; SAR(10 g) = 2.17 W/kg
Maximum value of SAR (measured) = 18.3 Wikg

dB

I 0
-6.53

-13.06
-19.60

-26.13

-32.66

0 dB = 18.3 Wikg = 12.62 dBW/kg
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