(=
SI a | c No.: SRTC2020-9004(F)-20081701(H)

The State Hadio_monfioning_center Testing Canter

FCC ID: R38YLCP3669AS

ESAR NP R
r\f In Colaboration with
= o
=777 s p € a g
—‘_a .~ CALIERATION LABORATORY
Aubd: Mo ST Kueynn Boad, Huidia Digricl Teiimg, K000 Chics,
2l —ti- GRG0 Fii! ~$e-1{-6230233-2504
Fematl: crilifickmzl zom st il en
Glossary;
TS5L tissue simulating liguid
ConvF gensitivity in TSL f NORMx ..z
A nat applicakble or not measured

Calibration is Performed According to the Following Standards;

a) |EEE 2td 1328-2013, "IEEE Recommendsd Practice for Deterrnining the Peak
Spatial-fAveraged Specific Absarption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, June 2013

by IEC 62203-1, "Procedure to measure the Specific Absomption Rate {SAR) For hand-held
gggié:as used in close proximity to the ear (frequency ranga of 3000z 1o 3GHz)" February

¢ IEC 6230%-2, "Procadurs tn measure the Specific Absorption Rate {5AR) For wireless
communication devices used in close praximity to the human bady (frequency range of
30MHz to 8GHz)". March 2010

d) KDBEGSEE4, SAR Measurement Requirements far 100 MHz to & GHz

Additional Decumentation:
&) DASY4S Systern Handbook

Methods Applied and Interpretation of Parameters:

«  Measvremen! Condifions: Further detalls are available from the Validation Report at the end
of the: certificate. All figures stated in the certificate are valid at the fraquency indicated.

= Antenna Parameters with TSL The dipols is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom Section, with the arms oriented
parallal o the body axis,

¢ Focd Foind impedance arnd Retum Lozs: These parameters ara 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. Mo uncentainty requirad.

= Eleclical Delsy: One-way delay between the SMA connector and the antenna feed pioint.
Mo uncertainty required.

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

o SAR pomalized: SAR as measured, nomalized to an input powar of 1 W at the antenna
connector.

& SAR for nominal TSL paramaters: The measured TEL paramsters ae used to calculate the
nominal SAR result,

The reported uncerainty of measurement is stated as the standard uncartainty of
Measuremant multiplied by the coverage factor k=2, which for a normal distriBution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY syatem configuration, s far as net gives onpage 7.

DASY Version DAasYsE £2.10.0.1445
Extrapolation Advanced Exlmpolatio- E
Fhantam T _:H.& Flat Phantom & 1C kT
Distan ¢ Dipale Center - TSL 10 mm wil~ Spacar
. Zoom Scan Resolution M e dy, dz = 5 mm
Frequency 1800 MHz = 1 MH=z J
Head TSL paramctors
Tha follow ng paramaters and caloulatons ware applied _
Temperature | Poermittivity mmg.r
Hominal Head TSL parameters ) 220°C -'»I;] | 140 m.hu-m =i
Measured Head TEL parameaters Rzo=02C 04 + 8% 1.42 oo £ 8 5%
Head TSL temperature change during E“tl <1 0°0 |
SAR result with Head TSL == ¥
SAR averaged over i cm® (1 i} of Head TSL | I:':-;x:di'.icln

FAR measumd |

250 v iInput poveer

976 mv g

SAR for norminal Head 150 parametes

SR avoragad cwer 10 onr (10 g} of Head TSL Gondition

HAF measured

nenmezed o T8

250 mW input power

3B.9 MW ig £ 1B.8 % (k=2)

S1Z2m i g

|_~"5-“-Fi Far norming! Hesd TSL parametens

normalized ta 10

204 mW Ig = 1587 % (k=3)

Bedy TSL parameters

The foliowing perameters sndd caliulations vwere applied

Tamperalure Pormittiwity G onduclivity .
Hominal Body TSL parameters 200G 5.3._3. = 162 rr*."r.‘..;."rr. “
Measured Body TSL parameters (22020270 1Bz 153 mhotm = A 3+ |
hc!y TSL temperature cha n?u during mstl =10°C —
SAR result with Body TSL = _'
SAR averaged cver 1 chr’ [1 gh of Body TSL Cormion
5A8R mggfiurcd 280 i input powsar 904 m Sy

SAR for nomr ~al Body TSL aaamiebess

SAR averaged over 10 cm’ (10 o} of Body TSL Cendition

norrmatized to W

8.7 mWig £ 18.8 % (k=2)

250 W g

DT 51EmW i

ZAR meagured
SAR Tor nominal Body TSL parameters

Certificate Mo Z17-07 138 Page 5ol s

noreralized o 10

| 20,8 mWV ig 2 1B.7 % (k=2)

The State Radio_monitoring_centerTestingCenter (SRTC)
Tel:86-10-57996183
Fax:86-10-57996388

Page number:342 of 384

Vv3.0.0



(=
SI a | C No.: SRTC2020-9004(F)-20081701(H)

The State Hadio_monfioning_center Testing Canter

ERFEBEN PO

FCC ID: R38YLCP3669AS

;_rh-_‘" s Colaboratdon with
=777, S p e a g

e CALBRATION LABORATORY

Auid: Mo F1 Konuss Fooal | Tailian Distriet, Bejid
1l i LG 33207 Dan: =00- 10-02304533-2504
Ferail* e ldichiran] coc Al e cFinnk ] en

Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedanca, transfonmned be beed point 48 301550
Heturr Logs 35 4dB

Antanna Parameters with Body TSL

Irnpedange, rangierned ko fead paint 26 00-1.3210 |
Return Loss - Z71dR8

General Antenna Parameters and Design

Electrical Delay (one coraction] 1.5316ns

Atfter long tamm use with 100W radiated power, only a slight warming of the dipole nzar lhe feadpoint can
e measured.

The dipole s made of standard semingid coaxal cable. The center conductar of e feading ling is diractly
connectad to the secone amm of the dipole. The antenna is therafore shor-circuited far OC-signals. Onsome
of the dipoles, small cne caps are acded to the dipole arms in arder o improve matching when loadad
according ‘o the position as explained in the "Measurement Conditions' paragraph. The SAF data ars not
affacted by this change. The overall dipole length is =i according fo the Standard,

o excessive force must be appled o the dipale anrs, Because they minh? bend ar the soldoroad

connactions near the faedpoint may be damaned.

Additional EUT Data

| Marufaciured by 3PEI.!._._,.
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IDASY & Validation Report for Head TSL Date: 019,15,2017
Test Laboratory: CTTT., Beijing, China
LT Dipole 1500 MHz; Type: DISO0V2; Serial: DIBEO0YV2 - SN: 2d 084
Communication System: ULD O, CW; Freguency: 1800 MI1L:; Dy Cwele: 11
Medivm paramelers wsed: £= TH00 MILe o 1423 S ar=40.27; p= 1000 kem3
Dhaotom seclicn: Lell Szclion
Megsurement Standard: DASY 3 (IEREARCIANSL CA3. 19-2007)
DASYS Configuration:

o robe; EXIDVE - SNTHE3; ConvF(7.97, 7.97, 7.97); Calibrated: 0262016

= Semsor-Surface: Ledmim {Mecharical Surfice Deteclion)

o Electromics; DAR4 5n1331; Calibrated: 15192017

¢ Thantom: Triple Flar Phanto 5.1C; Type: QL OO0 151 CA; Serial: 116141

v Measurement 8W: DARY 2, Version 52,00 (00: SEMOATY X Version 146,10
(7417)

System Performanee Check/nom Scan {Ta7x7) (TaT W Culbe 0: Measurement prid:
dx—3mm, dy—3mm, dr=%mm

Refersnce Value — 93,00 Vin: Powe:r Drill — 0.01 dB

Peak SAR {extrapolaled) = 18.7 Wika

SARL gh= 9.79 Wik SAR( g) = 5.12 Wike

Maximum value of AR (measured) — 155 Wka

10.3n

13.73

17.18 *"'

0dl =155 W/kg = 11.90 ADW kg

Cernificae Mo 21797138 Page saf &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bodv TSL Date: 03142017

l'zar Laboraery: CTTL, Bedjing, China

DUT: Dipole 1800 MHz; Tvpe: DIS00VZ; Serial: D1S00VZ - SN: 2084
Communication System: LD G CWS Frequeney: 1800 MHy- Dty Chele: 101
Meditun pavameters wsed: £= TR0 MITe: o= 1,503 Sm, g 53.79; F; PO kg
Fhantam section: Center Section
Measurement Standard: DABYS (TEFREAEC ANST C63.16-2007)

DASY S Conlguraliom:

= Probe: EX3DWS - SN7433; ConFi7.75, 7.75,7 75, Calibrated: 97202014

e Sensor-Surface: Ldmm (Mechanical Surface Detection)

¢ Electromics: TIAES 8n1321; Culibrated: 1192017

= Phaitom: Triple Flat Phantom 5105 Type: (13 000 P51 CA; Serial; 116101

o Messurement SW: TMSYI2, Version 52,10 (00 SEMCAD X Version 14.6.10
(7413)

System Ferformance Clicek!Zoom Sean (Tx7x7) (Tx7x7)Cube 0: Measuremen: arid:
dx=3ma, dy - Smm, dr=5mum

Reference Value - 97.57 Vomg Power Drift = -0.02 dB

Prak SAR (extrapolaled) = 18,0 Wike

SAR(] g} = 9.84 Wik SAR(10 g) - 5.18 Wike

Masimum value of SAR (messured) = 152 Wikp

dB
iﬂ

-3.41

-f, b ‘

-10.23

-13.64

-17.05

WdB =152 Wike =11.52 dBW/ky

el feale Mo Z17-97118 Page 7 of §
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Impedance Meazurement Plot for Bady TSL
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Client  SRTC ] Certificate No:  Z18-97021
CALIBRATION CERTIFICATE
Orbjeect D200C2 - SN 1008

Calibration Procedure(s) CEZ11-00%-01

Calibration Proceduras for dipale validatian kit

Calibraticn oate: Fabruary 1, 2018

This calibration Carificate documents the tracesbility to national standards, which realize the physical units of
measuremenis(Sl). Tha measuramants and the uncertainties with eonfidence prabability are given en the following
pages and are part of the certficate.

All calibeabions have been conducted in the clased laberatory facility: emdronment tamperatursi22a3c and
humidity<70%.

| Calibration Equipment used (METE eritical for calibration)

Primary Standards ) _ID # Cal Date{Callbrated by, Cedificate Na.) Behaduled I:a_i_ﬁ:-_ratim
Ponwer Metar MNEVD 102185 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Powar sensor - MRV-ZS 100595 O2-Mar-17 [CTTL, No.JiTEiI264) Mar-18
Refarenca Proba EXADWE | 5N 7454 12-5ep-1FISPEAG Mo EX3-7454_Sep1T) Sap-18
DAE4 SM 1525 0E-Oct-17SPEAG Na. DAE4-1525_Ceti7) Qci-18
Secondary Standards 10 # Cal DatefGalibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4435C | MY48071430  23-Jan-18 (CTTL, Mo.18X00s60) Jan-19
Metaork Analyzer ES0TIC | MY48110673  24-Jan-18 (CTTL, Mo 18Xa0581) Jan-19

Marme Function Signatyre

Calibrated by: Zhaa ding SAR Test Engineer éi‘

i Lin Hao SAR Test Engineer ' ﬂ‘ﬁ{a’% _

ApipeLroa by, i Dianyuan SAR Project Leader ,«-v?;ﬁ\_/,»

Izaued: February 4, 2018

This calibration cenficate shall not be reproduced except in full without written approval of the laboraion,

Certificate Mo: Z18-9702 [ Page 1 ol'4
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E-mal: cikEohinott] som hetptumeachinentl. en
Glossary:
TSL tizegue simulating lkquid
ConvF sensitivity in TSL/ NMORM, .z
MiA not applicabla ar nat meaasurad

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 Wirelass
Communications Devices: Measurement Techniques”, June 2013

b |IEC §2208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wirsless
cammunication devices- Part 1; Device used next to the ear (Freguency range of 300MHZ ta
GGHz)", July 2016

¢) |EC 82209-2, *Pracedure ta measure the Specific Absorption Rate (SAR) For wirelezss
communication devices used in close proximity fo the human body (frequency range of
ADMHz ta BGHZ)", March 2010

d) KDB8G5E64, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Gonditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the freguency indicated,

«  Anfenna Parameters with TS5 The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms arlentad
parallel to the body axis.

= Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. Tha impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncertainty required.

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

« S5AR measured. SAR measured at the stated antenna input power.

s BAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna
connectar,

s« 3AR for nomingl TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurament multiplied by the coverage factor k=2, which for a narmal distribution
Correspaonds to a coverage probability of approximately 95%.

Certificate N 21897021 Page 2 of &
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Measurement Conditions
CASY system configusation, as far as not given an pags 1.

| DASY Vorsion DASYS2 52.10.0.1446
Extrapolation Mwnmd. Extrapedation
Phantom Tripla Flat Phantam 5.1C
Distance Dipole Center - TSL 10 rm with Spacar
Zoom Scan Resolution - dx, dy, dz = & mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The fallowing parameders and calcwlatons were applisd. ———
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingdm
Measured Head TSL parameters (220202 %0 3BO+6% 142 mho'm £ 8 %
Head TSL termperatura change during test <1.0 % B —_
SAR result with Head TSL
! SAR averaged over1 cm’ (1 g} of Head TSL - __C_a:!r_lldii'!il:i’rﬂ-_
| 5AR measured SED mi inpud power 102 m g
SAR for naminal Head TSL parameters normalizad to W 403 mW g £ 18.8 % (k=2)
. SAR averaged ovar10 o {10 g} of Head T$L. I Canditlon
S4R maasured 250 i input power E1TmW i g

SAR for raminal Head TSL paramatans niormalized b 1w

205 MW Jg £ 18.7 % [k=2}

Body TSL parameters
The following sarameters and calcutabions were applied.

Temperatura Parmittivity Condustivity
Nominal Body TE_L. paramaters 2pC 533 - 1.52 mhe'm
Measurad Body TSL parameters (220 & D.;:l "G B1B6% 1.55 mho'm = & % |
| Body TSL temperature change during test =1.0°C - -
SAR result with Body TSL
SAR averaged over1 o’ (1 gl of Bady THL Condition
SAR measured Z500 W inpud poaar I MW i g
SAR for rsm_lnal Body TSL paramietiss nommalizad bo W 40.3 mW i £ 1B.8 % (k=2)
SAR averaged over 10 om” (10 g) of Bady TSL B Condilon |
SAR messurad 250 mih inpu.t. PowET S1amwig

SAR har namingl Bedy TSL parametars rarmalized ba 1%

20.4 MW fg £ 187 % [k=2}

Certificate Mo; Z18-97021 Papeialg
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Appendix (Additional assessments cutside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, transformed to feed paint 49.80- 2.08i0

Return Loss - 33.6d8

Antenna Parametars with Body TSL

Impedancs, transfermad bo faed point 45 300 1.83j0

Return Lose | - 27648

General Antenna Parameters and Design

Electrica Delay (ane directicen) | 1.047 ne

]

Aftar lang term use with 1004V radiated powear, only a slight warming of the dipole near the fesdpoint can

be measured.

The dipole is made of =iendard semirigid coaxial cable. The center conduster of the feeding line is directly
connested to the second arm of the dipole. The antenna is therefors shont-circuited for DS-signals, On some
of the dipales, small end caps are added to the dipale &rms in order to mprove matching when lsaded
according to the posiion as explained in the "Measurement Cenditions” paragraph. The SAR daia are not

affected by this change. The overall ipole length is stll according to the Standard.

Mo exceasive farce must be applied 1o tha dipeks arms, becausa they might bend or the soldered

connecticns near the feedpoint may be damaged

Additional EUT Data

[ hanufaciurad oy SPEAG

Cartificate Mo: £18-97021 Pige 4 of &
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DASYS Validation Report for Head TSI, Drate: 02001 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000VE - SM: 1009
Communication System: UTD 0, CW,; Frequency: 2000 MHz; Duty Cycle: 1:1]
Medium parameters used: (= 2000 MLz o= L4106 5/'m; er— 38.89; p = 1000 kg/m3
Phantom section: Lefi Section
Measurement Standard: DASYS ([EEENEC/ANST CH3.19-2007)
DASY S Conliguration:

= Probe: EX3DVY - SN7464; ConvF(E.39, 8.39, 8.39); Calibeated; 971252017,

+  Sensor-Surface: | 4mm (Mechanical Surface Deleclion)

+  Electronics: DAES Snl525; Calibeated: 10W22017

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 11614

+  Measurement SW: DASYS2, Version 5210 (0); SEMCAD X Version 14.6.11

(T417)

System Performance Check/Zoom Sean (Tx7x7) (72727 Cube 1 Measurement grid:
dy=3mm, dy==mm, dz=53mm

Reference Walue = 95,98 Viim; Tower Drill = <0003 dB

Peak SAR {extrapolated) = 19,7 Wihke

SAR(L g) = 10,2 Wika; AR g) =517 Wiy

Maximum value of SAR {measured) = 16.2 Wy

]
o |
-3.74
-7.41
-11.23
-14.98
AB.72 L
0dB = 16.2 Wlg = 1210 dBW/ kg
Certificare Mo: £ R-97021 Pags 5 of B
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Impedance Measurement Plot for Head TSL

Trl =11 Log Wag 10.00cE ket O, 000ds [F1]

-0 T o S5 &0 0 1
1. 00 ! 1
20,00
20,00
10, U
0. 00O Fl
P 3
10,00 B et T FERET R
-20.00 _‘_“‘“—-._\___\_ |
=T 00 \‘\t
401, 00
=50 00 =
FEE 511 Smith €Reis) Scale 1.0000 [F1 821]
*1 Z.O0O0OCH GHE 49.FBA 0 -F.0TE0 O AL BSL-pFT el
L .
o gt
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f : !
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|
;3 |
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DASYS Yalidation Keport for Body TSL Drate; 92.01.2013

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00YZE: Serial: D200V - SN: 1009
Communication System: UlD 0, CW; Frequency: 2000 MIHe; Duly Cyele: 101

Medium paramerees used: T= 2000 MHz; o = 1.564 8/m: &, = 51.83; p = 1000 kgim®

Phantom sectian: Center Section

Measurement Standard: DASY S (IEEEIEC/ANSI CA3.19-2007)
DASYS Conhpursiion:

»  Probe: EX30W4 - SN7464; ConvF(R.24,8.24,8.24); Calibrated: 91272017,

»  Sensor-Surface: 1.4mm (Mechanical Surface Dietection’
«  Electronics: DAE4 8n1525; Calibrated: 100272017
«  Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P31 CA; Serial: |

1611

s Neasurement SW: DASYSZ, Version 32,10 (0} SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (TxTa7) Cube §: Measurement arid:

dx=2mm, dy=3mm, dz=5mm

Retercnee Value = 93,84 Vimg Power Diifi = (.02 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(I g = 10.3 Wike: SAR(10 ¢) = 5.18 Wik
Maximum value of SAR (measured) - 163 Wik

0 dB = 16.3 Wkg = 1212 dBW kg
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Impedance Measurement Plot for Body TSL
Trl 511 Log ¥ag 10,0008, RET 0. GCO08 CFL
b 7.00Ca0n0 G-z 27, T37 of
A9, 00
FL A=
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Client SRTC Certificate No:  Z17-97140

w L E
E'JE_#L#.

EALIEHﬁTI‘JH
CHAS LDSTD

"
CALIBRATION CERTIFICATE

Oibjesct D24500% - SM: 728
Calibration P

ibration Procedunes) FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibratian date: Septamber 18, 2017

pages and ane part af the canificale,

rumidity-=70%.

Calibration Equiprnant used [METE criical far calibration)

Thez calibration Cerificate documents the traceability to national skandards, which realiza lhe physica! wnits of
mgasirements( 3. The mazsurements and the uncoertainties with confidence probabiiity are givien on the fallewing

Al calibraticns have been conducted in the closed laheratcry Facilily: &nvironment lemperatuneEas T and

lesusd: Septembsar 21. 2017

|_T_h|s talfbraticn certificate shail not ba reproduced except in fiull withaut written approval of the labaratony,

Primany Standasds 1D # Cal Date{Calibrated by, Cerifoate Mo Scheaduled Calibration
Powar Mater NRWD 102198 Q2-Mar-17 (CTTL, Mo 1 TH01264) Mar-15
Poveer sengor MRY-ZS 100524 02-Mar-17 (CTTL, Na J17X01254) Mar-13
Reference Probe CXI0WY | SM 7453 28-Sen-1B(SPEAG ND EX2-T433_Sepis) Sep-17
DAEA Sk 1331 18-Jan-17[CTTL SPEAGND 217879 15) Jar-18
Secondary Standards o # Cal Date{Cal'bratad by, Cenlficate Mo, Scheduled Calibralion
Signal Generator E44380 | MY43071420  13-Jan-17 (CTTL, Mo, 1 TXO02E5) Jan-18 -
Melwork Analyzer ES0T1C | MY46110873  13.Jan-17 [CTTL, Mo.J17X00255) Jdar-1&
Mz Function Slgrature
Calibrated by. Zhao Jing SAR Test Engineer ‘g z
L

Saviewsd by Yu Zongying SAR Test Englnae: %

Approved by: G Dianyuan SAR Project Leader %ﬁw |
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e CALIBRATION LABORATORY
Auld: WS | Namaar Reee, e dian Disce, Bedjine, 100151 Clina
Tel BE-MISIIIARIANTD Faxoo RE-|OGGEI0MG 5280
E=nail: cClchinall.com hatp Saorwchinel o
Glossary:
TSL hssue simulating liquid
ConvF sensitivity in TSL/ NORMx vz
WA not applicabla ar 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 [S4R) in the Human Head from Wireless
Communications Devices: Measurement Technigues™, June 2013

b) |EC §2209-1. "Measuremeant procedure for aszeesment of specifia absorption rate of human
exposure to radio freguency fields from hand-held and body-magnted wirsless
communication devices- Part 1. Device used next to the sar (Frequency range of 300MHz to
&GHz)", July 2016

o) [EC 82208-2, "Procedure to measure tho Specific Absorption Rate (SAR) For wirsless
communication devices used in close praximity o the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB&63664, SAR Measurement Reqguiramerts for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4/S Systerm Handboak

Methods Applied and Intarpretation of Parameators:

= Measuremen! Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures slated in the certificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipele is meunted with the spacer to position its feed
point exactly below the center marking of the flat phantem section, with the amms oriented
parallel to the body axis,

¢ Fecd Foinf impedanes and Refurmn Loss: These parameters are measured with the dipola
positioned undear the liquid filed phantom. The impedance stated iz transformed from the
maazuremant at the SMA connector te the feed point. The Return Loss ensures low
reflected power. No uncenainty raquired.

+  Eigchical Delgy: One-way delay between the SMA connectar and the antenna feed pcxirt.
Mo uncartainty required.

o SAR measured: SAR measurad al the stated antenna input power,

= SAR normalized: SAR as measured, nommalized to an input power of 1 W at the antznna
connectar.

= 3AR for nominal TSL parameters: The maeasured TSL parameters ara used to caloulate the
naminal SAR result,

PR — — e e e o —

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

Cariitivate Mo: £17-07 1440 Page 2 of &
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Auddi MaF1 Muevuin Rond, Haicle Districr, Reiting, 100091, China
Tel, 185-110-623 14 Faw: 1A IN-21020634-2%04
e | R hrpsr s ctinatlen

Measurement Conditions
DASY syetem configuratinn, s far ae nof gven on oage 1.

DASY verslon OASYEE

Adwanced Extrapalabon

Extrapolation - |
Phantom .

Trpe Fiat Phanten 510

G2.10.0.1448 “

10 /mim

with Spacar

Distance Dipole Center - TSL

Zoom Scan Resolution i, iy, dz2 =5 mm

2450 dHz £ 1 MHz

Freguency

Head TSL parameters
The fefiowing pararrsiers and calouatlons were soplied.

| Temperature Farmlgn;rﬂ-y ]Tru;iuc&u'lly_l

Wominal Head TSL parameters . 220°C - 3';2 .80 mhoim

I.flaasured Head TSL parameters 220 £02]°C BT +Es 178 mbam 6 %

Head T5L temperature change during test =1.0°C —- - [
SAR result with Head TSL T e

SAR averaged over 1 ¢’ {1 g} of Head TSL I Canditicn

AAR maasured 250 mW input pn-.\\er_ 137 ia

SAR for norinal Head TSL parsmeters rormalized ha 1w ;

E2.4 mW /g = 18.8 % (k=2)

SAR averaged ower 10 ¢m (10 g} of Head TSL Cexdition

| SAR maasured

50 i inpLi poveer

B 10 m S g

SAR for noming! Heaa TS parametars

Body TSL parameters
The foiowing paramslers and ca'culat ons wese applied.

normalhzed ta 1w _Lz-!.d MYV fg * 18T % (k=2)

Temparature Pnrmil‘rvil;.r | Cnnﬂucti'-'ihr_
Nominal Body TSL parameters | oo 527 1,55 mhedm
Messured Body TSL paramatars 220z :.1.2.] e 52.5:6% 1.54 mhl:u'l.n + E.?
Baody TSL lemperature change during test <10 0 —--_ —
SAR result with Body TSL '
AR averaged over 1 o (1 g) of Body TSL Condtion T 1
250 W input povear s i2miig 1

585 mesaurad ‘

SAR ko nominal Body TSL parameters

Condition

SAR averaged aver 10 c#' 10 g) of Body T5L |

nofralized o TW

523 mW g £ 18.8 % (k=)

SAR messured 250 rr g

BAR for noim ral Body TEL paremetarss

Clerfificale Mo: £1797140 Page 1 ol

narmalizad b 1N

Framr

SA0 MW g

243 MW g £18.7 % [k=2)
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Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance. trenskermed to fasa paint

Risturn Loss

Antenna Parameters with Body TSL

Impedznee, translormed to fead post

4T B0+ 5360

Hehmm Loss

Ganeral Antenna Parameters and Design

Electrical Delyy fonae direation

- 231408

B1.30+ 5 030 —|
- 24 508

1268 ns

After long tamm use with 1000 radialed power, anly a slight wamming of the dipols near the feadpoint can

be measured.

The dipole is made of siandard samirigid coaxlal cab's.

The center conductar of the feading Iine s directiy

canneclad to the second arm of the dipole. Tha arfenna 12 therefore shart-ci i
: : i -circuited far DC=signals. On some
of the dipales, small and caps are acdded to the dipole arms in arder io i prova matching whs?n Inaded

according Lo the posion as axplained in the "Measureme
affectad by this change. The overall dipole length is sl a

Nt Conditions” paragraph. The SAR data are not
coording 1o tha Standand.

M excessive farce must be apolied ta the dipola amms, becausa they might bend or ‘ha saldered

connections near the feedpoint may be damaged

Additional EUT Data

| Manufachurad by

Cerlilicar: Wo: Z17-97 140 Page d s
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DASYS Vulidation Heport for Head TSL Dhithe: 00, 182007
Test Laboratory: CTT1L, Heijing, Ching g
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 738
Cormtnunication System: UIT 0, OW; Tregueney: 2450 v Hz: Dy Cyele: 1;1
Medinm pararnsters uged; £- 2450 Mlle: o - 1,788 B/m; &r = 3R.067; p= 00D Egimd
Phantm section: Lell Section
Measurement Standard: DASY S (IECEARC/ANST C63.1 92007
12ASY S Conlipuration;

= Probe: EXIDWV4 - SNT435; ConvF(7 45, 7.45, T.45); Calibratod: 9926:200 6

o Bensor-Surtace: |dmm (Mechanical Surluce 1 detection)

o Elecironics: DALS Sn13310; Calibrated: 1518/201 7

= Ihastom: Trple Flat Phastom 3.10; Type: QD 000 P31 AL Serdal: 116171

= Measurement SW: DASYS2, Version 5210 {0 SEMCAD % Vopsion 140,10
(74173

Dipale Calibration/Zocm Sean (T 7e?) (TaFaTiCube 0 Messrement 21id: dx=Smm
dy=5emmm, dv—5mm I
Reference Value = 102.1 Vim; Power Dinlt =-0.01 4B

Peak SAR (exirapolaed) = 27.8 Wikp

SAR( g) = 13.1 Wikg: SAR(10 g) = 6.1 Wikg

Maximum value of SAR (meesured) — 22,0 Wikg

dB
0

|
-4.52
-9.05

-13.57

-16.10

ks

22,62

0 dB = 22.0 Wikg = 13,42 dBW/ke

Certificate Mot 17571040 Puge = of §
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Impedance Measurement Plot for Head TSL

| =L % o0 Meg 10.0ice/ Rel o, 00043 TFL] ==
| i p— = —— — P

M T 24000 Gz -4, 485 T

Al 0d
| 2000

L fif

Soomp
| Lo, o0 I_,_

i
epery

20 T 1 "

= o .\-\-\-""'-. -T"l"_---'_

] - i

P _f.f"f

42, 50 e

T =
P sl oseiin ORI scale Loapu TRZ pall o

5L 2RO GH2 SLL2ET B L 9ELd 0 MM.bbemR -
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IEASYS Validation Report for Body 151 Ihate: 00| §.2017
Test Laboratory: CTTL, Dedjing, Chinn
DLT: Dipole 2450 MHz; Uype: D2450V2: Serial: D2450¥2 - SN: 738
Comnminication Systers: ULD & CW; Frequency: 24350 Milz; Duty Cyile: 1:1
Muditm parameters used: = 2450 MHz; o = 1.983 S/m; 6= 52,515 p— 1000 kg/ny’
Phontom sectinn: Center Section
Measurement Standard; DASYS (TEEEAEC/ANST (263,19-2007)
TrASY 2 Configuretion:

o Prohe: EX300VY - SNTA33, Com PP 46, 746, 7461 Calihratod: 9262001 i

»  Sensor-Burface: Ldmm (Mechanical Surface Detectivn)

+  Flectronics: DAEA %nl 330 Crliheatad: 17108017

= Phartom: Triple Flar Fhaotemn 3,10 Type: QU 000 151 Oy Benal: 11612

«  Measmement 3W: DASYS2, Version 52,10 (0 SEMUATY ¥ Yersion 146,10
(7417}

Dipule Calibration/Zoom Sean (Fa7xT) (Fx e TV Cube O Messuroment grid: dx=5mim.
dy=5mure., dz—5mm

Referenes Value = 96,41 Vim: Power Drifr = -0.03 4R

Peuk SAR (cxtrapolated) = 27,8 Wiky

SARMT ¢) =132 Wik SAR(I ) = 6.1 Wik

Mt value of SAR (mewsured) =22 3 Wiky

dB I 7 .
—‘ﬂ
_|-.18 ‘
8.7
-13.15 ‘
17,53
i
2181 | )
0dB=2273 Wike =13.48 dBW/ kg

Cerlilicare Mo: Z17-9714i) Page 7ol s
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Impedance Meazursment Plot far Body TSL
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D2600V2 Sn:1166

The Swiss Accreditation Service is oné of the signatories fo the EA
Multilatersl Agrecment for the recognition of callbration certificates

Calibration Laboratory of P prT, brierdie
Schmid & Partner St (Y S orves sien sersone
Engineering AG — C aurvide sviem di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁﬁ"" \\M w5/ S Swiss Caiibration Service
Accredited by the Swiss Accradiation Service [SAS) Accreditation No: SCS 0108

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caibralion date: November 08, 2018

This: calibration cerliicale documents the iraceabiify to naticnal standards, which raallze the phiysical units of measuraments (31,
The measummants and the uncertalries wilh conlidencs probabiity are ghaeni on the following pages and ara pa of the cerfficats.
All calibraticns have been conducted bn the closed laboratary fnciity, amironment temparature (22 + 3)°C and humikiity = 705,

Cafibraticn Equipment used (MATE critical lor caibration)

cient  BRTC-BJ (Auden) R Certificats No: D2600V2-1166_Novi19
[CALIBRATION CERTIFICATE
e =" ____
Object D2600V2 - SN:1166
Cafibration procedureds) QA CAL-05.v11

Primary Slandards 0 & _Cal Date (Carilicate Mo Schaduled Calibralion

Pawar mater NRP SN: 104778 03-Apr-18 {No. 17-02B82/02883) Apr20

Powar sensor NRP-Z91 SM: 103244 03-Apr-19 (Mo, 217-028062) Ape-20

Power sansor NRIP-Z1 SM: 1082458 03-Apr-18 (Mo, 217-02883) Ape-20

Ralerence 20 dB Atanuiahor SM: B05A (20K) D4-Ape-18 (Mo, 217-02804) Apr-20

Type-N mismatch combination Sh: BO4T.2 / D532T 0-Apr-18 (Mo, 217-02895) Agr20

Fefarance Probe EX30YVa SN: Taan 25-May-19 (Mo, EX3-T348_Mayi§) Flay-20

DAES SM: 801 A0-Apr-15 (Mo, DAE4-801_Aprig) Apr-20

Secondary Standards Io & Chack Date (in housa) Scheduled Chack

Poewer maler E44198 SN: GBISS124T5 30=Oet-14 {in house check Fab-18) In house check: Oci-20

Power senmar HP 84814 SN: UsarzagTea O7-0ct-15 [in house check Oct=18) In house check: Cel-20

Power sangar HP Bag14 SN MY41082317 OF-01=15 (in houss chick Oot-18) In housa check: Oct-20

AF gareralar R&S SMT-08 EM: 100672 1E-Jun-15 (in house check Oct-18) In hauss chack: Oot-20

Matwork Aralyzer Agilent EB358A | SM: US41080477 31-Mar-14 (in house check Oet-15) If hauga check;: Ogt-20
Hama Fumctian Si

Calbrated by: Clauidie Leublar Labgratary Technician

Approved by: Hatja Pekovi Tochnical Manager M

Essund; Movember 12, 2019

This calibration caniilizate shall not be reproduced excepl in full withou! written approval of the laboratory.
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Calibration Laboratory of A,
N N Schwaizarischar Kalibrierdienst
Schmid & Partner % g Service suisse d'#alonnage
Engineering AG F Sarvizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand iﬁﬁ&f S  Swiss Cailbration Servics
Accredited by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiiicates

Glossary:

TSL tissue 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”, Juna 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absormption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 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 865664, "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 certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impeaance 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
reflacted power. No 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.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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DASY system configuration, as far as not given on page 1.
DASY Varsion DASYS W52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution d, dy, dz = 5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
MNominal Head TSL parameters 220°C 39.0 1.86 mhofm
Measured Head TSL parameters (22.0 £ 0.2) °C ATT2E% 201 mho/m = 6 %
Head TSL temperature change during test < 0.5*C - e
SAR result with Head TSL
SAHA averaged over 1 cm” (1 g) of Head TSL Conditian
S5AR measured 250 mW input power 14.4 Wikg
SAR lor nominal Head TSL parameters nomalizad 1o 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power B.43 Wikg
SAR for nominal Head TSL parameters narmalized to W 25.4 Whkg = 165 % (k=2)

Ceriificate No: D2600VE-1186_Novid
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4790.-7.8[0
Aaturn Loss -21.7di

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.148 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 slandard semirigid coaxial cable. The center eondustor of the feeding line Is directly connected to the
second arm of lha_dipule. The antenna is therefore ghor-circuited for DC-signals. On some of the dipales, small end caps
arg added to the dll'.'ltlﬂ.ﬂ arms in erder o improve matching when loaded according o the posifion as explained in the
‘Measurement Conditions™ paragraph. Thi SAR data are not affected by this change. The overall dipole length is stil
acearding to the Standard.

Mo excessive force must be applied to the dipale arms, because they might band or the soldared connections naar th
feadpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Cortificate Mo: D2600V2-1166_Novid Pagedof &
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DASYS Validation Report for Head TSL

Date: 08.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600Y2; 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 kgfm‘
Phantom section: Flat Section

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

DASY 52 Configuration:
s  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
» DASYS2 52.10.3(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=3mm, dy=5mm, dz=5mm

Reference Value = [ 18.5 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) = 14.4 Wikg; 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 dBWikg

Cortificate Mo: DIB00V2-1166_Mov19 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Client SRTC
CALIBRATION CERTIFICATE

"’J’.r

Jlg"'li"nhll\“\

Certificate No:

Object D5GHzV2 - SN: 1079

Calibration Procedure(s) FE-711-003-01

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(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration |
Power Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
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 ES071C | 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
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 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
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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

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

Graded Ratio = 1.4 (Z direction)

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 N

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

normalized to 1TW

77TmW /g

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

Condition

77.6 mW /g £ 24.4 % (k=2)

SAR measured

100 mW input power

224mW/g

SAR for nominal Head TSL parameters

normalized to 1W

Certificate No: Z17-97133
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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
_Measured 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 nominal 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=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature 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

SAR for nominal Head TSL parameters

normalized to 1W

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

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

Condition

SAR measured

100 mW input power

237 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

Certificate No: Z17-97133
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Head TSL parameters at 5600 MHz

Fax: +86-10-62304633-2504

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
Condition

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

SAR measured

100 MW input power

8.16mW /g

SAR for nominal Head TSL parameters

normalized to 1W

81.6 mW /g £ 24.4 % (k=2)

SAR averaged over 10 ¢m° (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. o
Temperature Permittivity 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
Condition

SAR averaged over 1 cm" (1 g) of Head TSL

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

Certificate No: Z217-97133

normalized to 1W

225mWi/g

22,6 mW g £ 24.2 % (k=2)
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Body TSL parameters at 5200 MHz

RATORY

100191, China

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

cn

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

220°C 49.0

5.30 mho/m

Measured Body TSL parameters

(22.0+0.2)°C

49.5 +6 %

5.38 mho/m +6 %

Body TSL temperature change during test

<1.0°C

SAR result with Body TSL at 5200 MHz

SAR averaged over1 cm’ (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 220°C 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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Body TSL parameters at 5500 MHz
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 over1 ¢m” (1 g) of Body TSL Condition
SAR measured 100 mW input power 822mW/g
SAR for nominal Body TSL parameters normalized to 1W 824mW/g+24.4% (R=;
SAR averaged over 10 cm” (10 g) of Body TSL Condition
SAR measured 100 mW input power 235mW/g
SAR for nominal Body TSL parameters normalized to 1W 23.6 mW /g + 24.2 % (k=2)
e i i
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 T
Measured Body TSL parameters (220+02)°C 484 +86% 5.73 mho/m + 6 %
Body TSL temperature change during test <1.0°C —— T
==
SAR result with Body TSL at 5600 MHz
:_SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition ]
SAR measured 100 mW input power 8.08 mW /g
SAR for nominal Body TSL parameters normalized to 1W 80.7mW /g +24.4 % (k=§
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 2.30mW/g
ﬂl—'{_ for nominal Body TSL parameters normalized to 1W 23.0 mW /g £ 24.2 % (k=2) ]
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Fax: +86-10-62304633-2504

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

SAR for nominal Body TSL parameters

normalized to 1W

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

773mW/g

Condition

SAR measured

77.5 mW /g £ 24.4 % (k=2)

100 mW input power

SAR for nominal Body TSL parameters

217 mW /g

normalized to 1W

Certificate No: Z17-97133
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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 J
[ Return Loss - 21.4dB J
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 J
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 52.20 - 8.20j0 E
l_Return Loss - 21.6dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed to feed point 50.80 - 10.1jQ
Return Loss -20.0dB J
Antenna Parameters with Body TSL at 5300 MHz
oo .
Impedance, transformed to feed point | 48.50 - 8.56jQ —‘
Return Loss [ -21.1dB

Certificate No: Z17-97133 Page 9 of 16

The State Radio_monitoring_centerTestingCenter (SRTC)
Tel:86-10-57996183
Fax:86-10-57996388

Page number:378 of 384

Vv3.0.0



(=
SI a | c No.: SRTC2020-9004(F)-20081701(H)

EREABORRD FCC ID: R38YLCP3669AS

®  |n Collaboration with

P
=777 S P e a g
) ——

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

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

manufactureci 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

manufactureci 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 VV/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 Wrkg

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 V/m; 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

-6.44

-12.88

-19.31

-25.75

-32.19

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 Wikg

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 L
0 dB = 18.3 Wikg = 12.62 dBW/kg
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