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| CALIBRATION CERTIFICATE |

‘ Object DB35V2 - SN 44023

Cattration Procededs) —

Calibration Procedures for dipole vaiidation ks

Calibration date: Seplember 13, 2017

| This calibration Cerificate documents the traceadity 1o national standards, which reaiize the physical units of
d the uncertainties probabiity are given on the following

| pages ans are part of tie cerutcate.

ANl calibrations. have been conducted in the closed laboratory faclly: environment temperaturez2e3c and |
humcity<70%

Calibration Equipment used (MBTE critical for alibration)

Primary Sandards_ ID# ated by, Gerticate No.) _ Scheduled Calbee
Power Meter  NRVD 102196 17 (CTTL. No.J17X01254) Mar-18
Power sensor NRV-Z5 | 100586 02-Mar-17 (CTTL. No.J17X01254) Mar-18
Reference Probe EX30VA | SN 7433 26-Sep-16(SPEAG No EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAGN0.Z17-87015) Jan-18
Socuntuy Slardiants__| 104 Cal Date(Calibrated by, Certficate No) _ Scheduled Calbraton |
Signal Generator E4438C ‘MY4DO71430 13-Jan-17 (CTTL, No.J17X00286) Jan18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL No J17X00285) Jan-18 |
Name Function Signature
Calibrated by: 2Zhao Jing SAR Test Engineer
Reviewed by Yu Zongying SAR Test Enginoer M/
Approved by: Gi Dianyuan SAR Project Leader 2R,

Issusd: September 18, 2017
Tnis calibation certicate shall not be reproduced exceptin full without witen approval of the laboraiony
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fiekds from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHa)', July 2016

©) IEG 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 10 6GHz)'", March 2010

d) KDBB55654, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Conditions: Furher details are available from the Validation Report at the end
of the certificate. All figures stated in the certficate are vaiid at the frequency indicated

= Antenna Paramaters with TSL: The dipole is maunted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the amms oriented
parallel to the body axis.

«  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed point

No uncertainty required

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

+  SARnomalized SAR as measured, normalized 1o an input power of 1 W at the antenna
cannector

«  SAR for nominal TSL paramaters: The measured TSL parameters are used to calculale the
nominal SAR result

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Cormesponds 10 a coverage probability of approximately 95%

Certificate No: 217-97135 Page20f8
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Measurement Conditions
DASY system configuraiion, as far as not given on page 1

DASY Version DASYS2 52.10.0.1446

Extrapolation Advance Extrapoiation

Phantom " | teerapnamomsic | |

Distanca Dipole Center - TSL 5mm  wmspacer 1

Zoom Scan Resolution “dx. dy, dz= 5 mm - |
| Froquency N EmSMazz Mz | ]

Head TSL parameters
The

calculations were applied i o
[ | Temporature | Conductivity
Nominal Head TSL parameters | 220 | a1 0.9 mhaim
Measured Head TSL parameters @20:02)°C | 41316% | 0somnomes%
Head TSL temperatura change during test <10°C | —
SAR result with Head TSL ) ) N ) -
SAR averaged over 1 cm’ (1g) of Head TSL Condition
SAR measured 250 mW input power 238mWig
‘SAR for nominal Head TSL parameters nomalized o W | 8.37 mW ig £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Candition
SAR measured 250 mW input power 1.52mwrg
\_sm for nominal Hesd TSL parameters romalizedto W | .08 mW Ig = 187 % (k=)
Body TSL parameters

The following parameters and calculations were applied

rmittivity Conductivity |
Nominal Body TSL parameters 20°C 55.2 087 mhorm
Measured Body TSL parameters 220402)°C

55746% | 088 mhom 6%
: | EN

I

| Body TSL temperature change during me‘ <0c |
SAR result with Body TSL B
SAR averaged over 1 cm’ (1 g) ef Body TSL

| saR measured 0 mWinputpower | 234mWig
‘SAR for nominal Body TSL parameters normalized to 1W ] 947 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10.g) of Body TSL Gonation .
SAR measured 250 mW input power 1simAlg
SAR for nominel Body TSL poramaters "_ nomaizedio W [617mwig 118 r?(xﬂ
Centificate No: Z17.97135 Page 1078
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

— T
Impedance, iransformed to feed point 5§1.00-2.790

(Ralum Loss - 30748

Antenna Parameters with Body TSL

Impegance, transfarmed o feed point 46.60- 3610 —J
Return Loss - 25.808

- —

L

General Antenna Parameters and Design

| Electrical Delay (one direction)
(=

After long term use with 100W radiated power, only a siight 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 i directly
connected to the secand arm of the dipole. The antenna s 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 stil according to the Standard

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

Additional EUT Data

| Manufactured by SPEAG l
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Date: 0

DEISV2 - SN: 4023
S MHz; Duty Cyele: 1:1
S/m; 6= 41.34; p = 10

DASYS (IEEEEC/ANSI C

«  Probe: EX3DV4 - SN7433; ConvF(9 82, 9.82, 9.82); Calibrated: 92672016;
*+  Sensor-Surface: 1 4mm (Mechanical Surface Detection)
92017

0dB = 3.15 W/kg = 4.98 dBW/kg

Certificate No: Z17-97135 Page 7ol®

o i 4
. Type: QD 000 PS1 CA; Serial: 1161/1 T — " |
. 2.10(0); SEMCAD X Version 14.6.10 = -
Dipole Calibration/Zaom Sean (7x7x7) (Tx7x7 d: =S . |
dy=5mm, dz pu=
Reference Value = 56.28V/m; Power Drift = -0.02 dB !
Peak SAR (exira
SAR(] g) = 2.35 Wi |
Maximum value of SAR (measure ac
48 - B
o \
214 |
ad sarimme Fow i Bl
603
wse |
e & ||
0.dB =321 Wikg = .07 dBW/kg
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Impedance Measurement Plot for Body TSL
DASYS idation Report for Body TSL Date: 09.13.2017 21
Test Laboratory: CTTL, Beijing, China s il T e e o
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d023 TS
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0.958 S/m; €, = 55.68; p = 1000 kg/m® 8
Phantom section: Center Section |
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) i
DASYS Configuration: —— pE————
«  Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9.5); Calibrated: 9/26/2016;
*  Sensor-Surface: |.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn1331; Calibrated: 1/19/2017 |
+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1 = = 2
*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 i g
(7417) |
Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm.
dy=Smm, dz \
Reference Value = 5617 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.57 Wrkg ]
SAR(1 g) = 2.34 Wkg; SAR(10 g) = 1.53 W/kg
Maximum value of SAR (measured) = 3.15 W/kg
B o - o o ar
[ T s I o0 136 e I
210
420
6.30
8.40
[
050 |
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| CALIBRATION CERTIFICATE |
| Object D1800V2 - SN: 2d084
} Calibration Procedure(s) 2001 ‘

Calibration Procedures for dipole validation kits |

Calibration date: September 15, 2017

This cal

ation Centficate documents the traceability o national standards, which realize the physical units of
The and the wiith confidence probabilty are gwen on the following
pages and are part of the ceriificate

Al calibrations have been conducted in the closed laboratory facity: environment temperaturez243)c and |
humidity<70%. |

| Calibration Equipment used (MATE critical for calibration)

[ Primary Standards o# Cal Date(Calbrated by, Cerlficate No) _ Scheduled Calibration
| “Power Meter NRP2 ‘ 102196 02:Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRP-291 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EXI0V4 | SN7433  26-Sep-16(SPEAGNo.EX3-7433_Sep16) Sep-17
DAE4 SN1331  18-Jan-I7(CTTL-SPEAGN0.Z17-97015) Jan-18
Secondary Standards__| ID# Cal Date(Calbrated by, Centficate No) __ Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
h o 1
Name Function Signature [
Gallbrated by Zhao Jing SAR Test Engineer 44

Reviewed by Vi Zongying SAR Test Engineer &%
Approved by Qi Dianyuan SAR Project Leader e.v??d’}_/ ‘

1 Issued: September 18, 2017
This calibration certificate shall not be reproduced except in full without written approval of the labaratory.

Certificate No: Z17-97138 Page 1of &
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Beijing, 100191, China
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Add: No 51 Xucyuan Road, Hai
0-62304633-2079

B6-10-62
mail: culfichinan bpawwwchinamen

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z
N/A not applicable or not measured
Calibration s Perfk i

4 g ds:

a) IEEE Std 1528-2013. "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
c evices: urement iques’, June 2013

b} IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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 8 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions. Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.

No uncertainty required

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

* SAR nommalized: 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 uncerainty of measurement is staled as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Ci to a coverage lity of i 95%.

S

Certificate No: Z17.-97138 Page 20f8
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Measurement Conditions.
DASY system configuration, as far as not given on page 1

| as¥ version DASYS2 521001448
Extrapolation Advancad Extrapolaton I ‘
| Phantom Triple Fiat Phantom 5 1C -

Distance Dipole Center - TSL 10mm = [ T winspacer 71
Zoom Scan Resolution x,dy, dz = 5 mm [ —
F’Nuunncy o . ‘. 1800 MHz = 1 MHz ‘ o o

Head TSL parameters.
The folowing parameters and calculations were applied

}_‘mpﬂuﬂula Pemittivity Conductivty |
Nominal Head TSL parameters 20°C 40.0 1.40 mha/im

| Measurod Hoad TL parameters 220202 ¢ Wa6% | 14zmnomesn
runuvsLumm;zmm:mJuunlmT <1.0°C 17 — s
SAR result with Head TSL
| sAR averaged ovar 1 cm’ (1 g) of Head TSL Congion | ]
[sARmeasued 250 MW manDO:-l 979mw/g-_‘
SR forromnnl Head TSLparameters | romaizedto W | 388 mW 1g £ 168 % fed) |
SAR averaged over 10 cm’ (10 g) of Head TSL Candition
SAR measured 250 mepu\PuTe(" s12mwig
e e EYTT T

Body TSL parameters
The following parameters and calculations were appiied.

‘ Tempersturs | Pormittv Conductivity

| 2 533 1.52 mhoim
| @zoz02 538:6% | 150mhoim8%

Nominal Body TSL parameters

Measured Body TSL parameters

[;lly TSL temperature change during test ‘7« T 7]— = - ]

SAR result with Body TSL il o

[ saR avaraged over 1 cm’ (1g)orBody1sL | Gonaten "_ 1
SAR measured 250 mW inpust power 984 mw |
SAR for nominal Body TSL parameters nomalized to IW | 38.7 mw g 1.8 % (k=2)
T —— s —— oo ||
SAR measured 250 mW input power s1emwig |
SARfor nominal Booy TSL parameters “romelzed o W .i' mwig2 a7 '/ix-z)]

Centificate No: Z17-97138 Page 3078
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 49.30.1550
Return Loss - 35408

Antenna Parameters with Body TSL

Impedance, transormed to feed point 46.00-1.320
& | i

| Return Loss - 27.108 j

General Antenna Parameters and Design

Electrical Delay (one dirsction)

13t H

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 conduciar of the feeding fine is directly
cannected 1o the second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipales, 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 stil according 1o the Standard.

No excessive force must be appiied to the dipole amms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by
L

Certificate No: 21797138 Page 1078
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No.: SRTC2019-9004(F)-19051701(H)
FCC ID:SRQ-AXON10PRO

D1800V2 Sn:2d084

DASYS Validation Report for Date: 09.15.2017
Test Laboratory: CTTL
DUT: Dipole 1800 MHz; Ty
Communication System: UID 0, CW; Frequency: 1300 MHz; Duty Cyele: |
Medium parameters used: = 1800 MHz; o = 1.423 $/m; er = 40.37; p = 1000 kgim3
om section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration
o Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); Calibrated: 972672016,
«  Sensor-Surface: hanical Surface Detection)
« Electronics: DAE4 Sn1331; Calibrated: 1/19/2017

Phar
Measurement SW: DASYS2, Version S2.1
417

Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial- 1161
SEMCAD X Version 14.6.10

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid

93.90 Vim; Power Drifi = 0.01 dB
polated) = 18.7 Wikg
SAR( g) = 9.79 W/kgs SAR(I0 g) = 5.12 Wikg
n 155 Wikg

0dB = 15.5 W/kg = 11.90 dBW/kg

ate No: Z17:97138 Page sof s

Certificate No: Z17-97138
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*  inCollsboration with

ing. 100191, China

DASYS Validation Report for Body TSL
TTL, Beijing, China

Dipole 1800 MHz; Type: DI800V2; Serial: DIS00VZ - SN: 2d084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; & = 1.503 $/m; &, = 53.79; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IE

DASYS Configuration

Date: 09.14.2

SE/IEC/ANSI C63.19-2007)

o Probe: EX3DV4 - SN7433; ConvF(7.75, 7.75, 7. Calibrated: 9/26/2016;

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

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

Phantom: Triple Flat Phantom 5.1C. Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW; DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)

System Performance Check/Zoom Scan (77x7) (7x7x7)/Cube 0: Measurement grid:

dx=Smum, dy=S5mm, dz=Smm

Reference Value = 97.57 V/m; Power Drift = -0,02 dB
Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g) = 9.54 Wikg; SAR(10 g) = 5.18 W/kg

Maximum value of SAR (measured) = 15.2 W/kg

0dB = 15.2 W/kg = 11.82 dBW/kg

Certificate No: 217-97138 Page7of§
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Impedance Measurement Plot for Body TSL
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CALIERATION CERTIFICATE

Otject D000V - SHE: 1009

Calbration Frocedure)s] T

Calioration Procedures for dipcle walidation kits
Calbrafion gt February 1, 2018

This calibrafn Cerifcals documeants $ie traceabilty 1o national standards, which reslize the physical units of
ety and the i pr y are g g
Ppages and are pert of the certdcata,

Al calbrations. have besn conducked in e clossd lsborstory facity. enviranmeant femperahueiz2s3) T and
humidity=<Tr.

Cailtration Equipmant used (MATE critical for cal iration]

Primary Sandands D# Cal Data(Calieeatnd by, Corificabs Mo | Schediled Caliceation
Power Meter  NRVD 102196 C@-Mar-17 (CTTL, No J1TXO254) Mar-18
Poweer sensor NRV-ZS | 100896 02Mar-17 (GTTL, No HTADAZ54) Mar-18
Refererce Probe EXIDVA | SN T464 12-Bep-1 TISPEAG No EXS-T464_SepiT) Sop-18
DAES BN 1525 0@-Del-1TEPEAG Na DAE-1525_Col17) Q18
Sacondary Swndards .13 cal by, } Calbratien
Signal Generstor E4638C | MY48071430  23-Jan-18 (CTTL, No.1&XD0GE0) Jan-19
Metwork Aralyzer ESOTIC | MYSS1I06TE  24-Jan-18 (CTTL. Mo JEX00S61) dan-18

Hame Furctian il e

Gallbrated by: Zhaa Jing 847 Tast Enginaer g;:

Feaniawer by Lin Hae SAR Test Engineer ﬁp’n
Approved by: i Dianyuan SAR Project Laadar %‘/

Issued: Fabruary 4, 2018
This calibrati nct Tull witheut written approval of the lsteesiory.

Cartificaie No: 21857021 Poge 1 078

Ak Yo 51 Hneram foad, Flidins D, lefiag. 160191, China
Tek 06 I0A1IMEIATY P 4B ITEMENIA
Ermait ctfictimicen  pbwsachivas.a

Glossary:

T5L tssue alimulating liquid

CommF sensitivity in TSL/ NORMxyz
Wi, not applicable o not messured

[ g to th g Standards:
a) IEEE S 1528-2013, |EEE Recommendad Fraectice for Datenmining the Peak
ed Specific Ansnrpum Rale [SAR) i the Human Head fram Wireless
Devi r June 2013
) IEC 622081, procedure for ion rate of human
exposure ba raclio frequency fields fram hand-held and Dow—mounm Wirekass.
communication dewicas- Part 1: Device used next 1o he sar [Frequency range of 300MHz to
BGHzY, July 2018
o} IEC 82208-2, "Pracedura to measure the Specific Absorption Rate (SAR) For wirdess
communication devices used in close proximity fo the human body (frequency range of
J0MHz ta BGHz)", March 2010
) KDBBE5564, SAR Measwemenl Reguiremenls for 100 MHz ta 8 GHz

Additicnal Documentation:
&) DASYAIS System Handboak

Methods Applied and Interpretation of Parameters:

«  Maggurement Condiisns: Furiher details are available fram the Validation Repart at the and
af the cerfificate. All figures: stated in the certificate ana vald &t the frequency indicated.

»  Antenng Farametars with T5L: The dipole is mounted wilh the spaces 1o pasition &s fasd

point exactly below the center marking of the flat phantom section, with the arms ariented

paralial ta the body s,

Feed Foinf Impedance and Refun Loss: These parameters are maasured with e dipole

positionad undar tha liquid filed phantom. Tha impedance stated is bansfomed from the

measurement at the SMA connecior io the feed point. The Return Loss ansures ow

reflected power, No uncartainty required.

Elestrical Delay: One-way detay between the SMA connectar and the antenna fesd point.

Mo umcertainty required

SAR messursd: SAR massured al the skated arenna input power

*  SAR novmalized: SAR as measured, normalized fo an input power of 1 W at the antenna

connecior.

BAR far nomiral TEL : The TSL are usad to calculate the

naminal SAR result

The reported wncersnty of messurerment is slaled as e standard uncersingy of
Measunemu\l mulSplied by the cowerage factor k=2, which for & nomal disiibusian
ds fo @ coverage of by 95%.

Cartifizale Mo; 1857021 Pageofy

ﬁ In Celsborainn wih

Adkt: o 31 omywan Rl Haidias Distrit, Beifeg, 100191, China
Tol 436 LIS Fax: 85 M1 204

Bl enbchiramcom b weescarmtilen
Musurunm ‘Conditions
s far as not ghen on 1
M\' w OASYEZ 52 10.0.1448
Extrapolation Athaancsd Exvapoiaton
Phantam Tripie Flat Phaniom 51C
Distante Dipole Carer -T;L 10 mm with Spaoer
Zoom Stan Resshticn dx 9. de =3 mm
Fraquescy 200N 1 1 vz
Head TSL parameters
applnct .
| Tampersturs [— Conducsivity
Wominal Head TSL parsmators 20°C 400 1,40 mhsim
Mrasured Haad TSL parameters 220202)°C 3B0:8% I;inuhtﬁ!l
Huad TSL temperature change during test, <.0c — -
SAR result with Head TSL -
SAR averaged overd om’ THL Conditin
S4R measured 250 mW inpat power 102 i1 g
SAR for omirl Hesd T5L parametnrs normalized o 1| 403w g £ 183 % fies2]
m;mww_w_ e’ {40 g of Head TL Condtion |
| AR measunnt 250 miee mput power | s1TmA g
EAR for sominal Hisd TSL paramatirs. normalzed o 1W |aa-rm:|uxm|
Body TSL parameters
Tempuraturs Parmisivity Canductivity
‘Kominal Body TSL parameters. prdi £33 1.52 mboim
Measured Bosty TSL paramatars. 220:03°C S1aa% 158 mhoim & 6%
Wiady T5L femporature chamge during fest|  <1.0°C —_ —

SAR result with Body TSL o
BAR overd em’ {8 glotBody TR, | Condiion H|
SAR measured 250 s inpud poer 103 mW g
SAR for nominal Sody TEL paramaiers normaiived b 1V | A0 W ig £ 108 % [k
| SAR averaged over 30 cm’ {10 g} of Body TL | Cendilion -
SARmeasurnd | os i it povese stmwig

| S4R for rominal Body TSL paramensrs [ roomaiisa s 1w | 04 el g2 187 5% ey |
Certificate No: Z18-97021 Page soly o
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L CALIRRATION LARGRATORY
ot e R Hisdar D, Delag. 0151, G
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Appendix (Additional assessments outside the scape of CNAS LOSTO)

Antenna Parameters with Head TSL

|h||-¢-|¢t-|n'mﬂln'oﬂ patet | 4850 20810
[ Fturr Lesa | e

Antenna Parameters with Body TSL

Imgaance, rarmisemed 4 fead pomt | 4630 1850 ]
utam Lows | .278E |

General Antenna Parameters and Design

[ moetnca poay ne sructan [ 1T 1

Aftar long 1 use with 100K radiated power, anly a light warming of the dipcle near the feedpoint can
be messured.

T Tha centar conductior of e feeding lins is dirscy
connected 13 the second anm of ha dipae. The artorra is mhue aMm-an:uibd fior DC-sigrais. On some
o B cipolas, amall and caps sre added o
aceanding o the position 2= explained in e ° Mummm Cnnnilmn" paragraph. The SAR dea am not
affected by this change. The overal dipaie lengtn is 51 acconding to e Standard
Mo axcassive foroe must ba appiad o tha dipcln ame, beceuse they might bend o the soidersd

naar may L

Additional EUT Data

Manutacured by SPEAG
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No.: SRTC2019-9004(F)-19051701(H)
FCC ID:SRQ-AXON10PRO

D2000V2 Sn:1009

| Maeyun flead, Hsidhan Dinsict, lejing. 180151, Chira
I 2
Emait ctidesinml com

DASYS Validation Report for Head TSL. Date: 6201 2018
Test Laboratary: CTTL, Beijing, Chins
DUT: Dipale 2000 MHz: Type: D000V Serisk: DRIV - 5N: 1069
Communicatian Systemn: UID 0, CW; Freguency: 2000 MH; D
Mediurn pammeters used: £= 2000 MHz: @ = 12416 Sim; er
Phantom section: Left Section
Measarement Standard: DASYS (IEEEECIANS] C63.19-2007)
DASYS Canfiguration:

«  Probe: EX3IDVY - SN7464; ConvF(£.39, 8,39, 3.39) Calibemed: 9122017,

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

Electronkes: DAES S01525; Calibeated: 10722017

Phantom: Triple Flat Phastom $.1C; Types Q0 000 P51 CA; Serial: 1161/

*  Measarement SW: DASYSZ, Version 52,10 (0); SEMCAD X Version 14.6.
417

Syatem Performance Checkoom Scam {Tx7x7) (TxTx 7y Cube 0: Measurement grid:
ds=Sman, dy=Smm, dz=Smen

Reference Value = 95.98 Vim; Power Drift = -0.03 dB

Peak SAR (exsrapolaned) = 19.7 Wikg

SAR(L )= 1.2 Wikgs SAR(I0 g} = 5.17 Wikg

Maximum value of SAR {measured) = 162 Wikg

ar
-T.48

RiF:]
1oy

Anre

0 dB = 162 Wikg = 12.10 dBW/kg

Certificate No: Z1 6-97021 Page S of &

L CALBRATION LABGRATSRY

aaan Rnad, Haichan Diswrics, Bising. 180151, Chira
7 P 6| AZHMETI 1504

g it on

Impedance Measuremsnt Plot for Head TSL

VT S5 Ty P T R O DT
Rl e B e )
ante

e

0.0 Il

Taatisoe Fow 0 iz W

Centifiomie No: 21397021 Pageiods

G e

100191, China
32004

DASYS Validation Report for Body TSI Dieee: 02 01 2016
Test Laboeaiory: CTTL, Beijing, China
DT Dipode 2000 MEz; Type: D2000V2; Serial: D20V - SN: 1009
Commanication System: UIT 0, CW; Frequeney: 2000 MHz; Duty Cycle: 1:1
Medium parameters used: = 2000 MHz: a = 1,564 Sim; 5 = $1.83; p = 1000 kgim
Phantam section: Center Seclion
Messurement Standard: DASYS (IEE
DASYS Configuration;

C/ANS] C63.19-2007)

Probe: EXIDVA - SNT464; ConvF(8.24,8.24,8.24); Calibrated: 91212017,
Semsar-Surface: 1 4mm (Mechnical Surface Detection)

Electranies: DAE4 §n152%; Calibrated: 1022017

Fheesom: Triple Flat Phantem 5.1C; Type: QD 000 P51 CA; Serial: 116111
Measurement SW: DASYS2, Versian 52,10 (0); SEMCAD X Version 14.6.10
[tk

System Perfarmance Check/Zoom Scan (Tx7x7) (Tx7x7)/Cube i Measuremest grid-
dx=3mm, dy=3mm, dz=3mm

Reference Valise = 93.84 Vim; Power Drift = 0,02 dB

Peak SAR {uxirapalaed) = 19.7 Wikg

SAR(L g} = 10.3 Wikg; SAR(I0 g) = 518 Wikg

Masimum valoe of SAR (messured) = 16.3 Wikg

-14.82

1862

O dB = 16.3 Wikg = 1212 dBW/kg

Cestificsne No: 21307021 Fage Tof3

Impedance Measuremaent Plot for Body TSL

[T S Loy wap 100608 Fa 00008 (L]
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Ad: No 51 Xueyuan Road, Hiidian Distric
Tel: +86-10-62304633 207

Client Certificate No:  217-97140

| CALIBRATION CERTIFICATE

Object D2450V2 - SN: 738

Calibration Procedure(s) FRZ11:003:01 |

Calibration Procedures for dipole validation kits

| Calibration date: September 18, 2017

|
This calibration Certficate. documents the traceabilty 1o national standards, which realize the physical unis of

| The and the with confidence probability are given an the following
pages and are part of the certificate.

All calibrations have been conducted in the closed Iaboratory faciity: environment temperature(z2s3)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibraticn)

Primary Siandards __ 1D# ____Cal Date(Callrated by, Certficate Noj __ Scheduled Calibraton |
| “PowerMeter NRVD | 102186 02-Mar-17 (CTTL, No.J17X01254) “Mar- o
Power sensor NRV-ZS | 100596 02-Mar-17 (CTTL, No.J17X01254)
Reference Probe EX3DV4 | SN7433  26-Sep-16(SPEAGNo EX3.7433_Sep16) Sep-17
DAE4 SN 1331 18-Ja-17(CTTL-SPEAGN0.217-67015) Jan-18 ‘
_Secondary Standards | ID# Cal Date{Calibrated by, Cerliicate No)  Scheduled Calibratio
Signal Generator E4438C | MY4S071430 13-Jan-17 (CTTL, No.J17X00286) Jan1s |
Network Analyzer E5071C | MY4B110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
| .
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer -& f_’
Reviewed by Yu Zongying SAR Test Engineer % ‘
‘ Approved by Qi Dianyuan SAR Project Leader |

Issued: September 21, 2017 |
is calibration certiicate shall nat be reproduced except in full without written approval of the laboratory: |

Cetificate No: 217-97140 Page1ofs

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured
Calibration is Performed ing

to the ing :

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Ci i I ", June 2013

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDBB65684, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

* SARmeasured: 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 caverage probability of approximately 95%.

Cerificate No: Z17-97140 Page2 of 8

In Colaboration with
a
S  CALBRATION LABORATORY
Ad o 1 Kueyuun Ro, Haidm Distric, B
Tk +86-10.600631:209 o %
Evmail: aldennanicon iy o chivt en

Measurement Conditions.
DASY system configuration, as far as not given on page 1
| DASY Version DASYS2 |

Extrapolation Agvanced Extrapolation |

Phantom Tripée Flat Phantom 5.1C |

Distance Dipole Conter - TSL 10 mm | wih Spacer

Izwm Scan Resolution ox, oy, dz = 5 mm [

T mmeawe |

Frequency 2450 MHz + 1 Mz

Head TSL parameters
The folowing parameters and calculasions were applied._ .
Temperaturs
Nominal Head TSL parameters |20
Measured Head TSL parameters (220:02)°C
| Head TSL temperature change during test| <10 °C —
SAR result with Head TSL N

SAR averaged over 1 cm’ {1 g) of Head TSL ___ Condition K —]
SAR measured 250 mi input power 13.1mwig
(k=2)

SAR for nominal Head TSL parameters nomalizedto W | 524 mWig 2 18.8 %

SAR averaged over 10 cm’ (10 g) of Head TSL Condition
250 mW input power 610m /g

SAR measured
SAR for nominal Head TSL paramelers nomaiizedte W | 24.4 mW /g £ 18.7 % (ke2) |

Body TSL parameters
The following parameters and calculations were appiied.

Temperature Permittivity cnmucumy_j

Body TSL temperature change during test|  <1.0°C

SAR result with Body TSL

SAR averaged ovar 1 cm’ (1 glofBoayTst | Condon - =]
| 132mW/g
k=2)

1

Nominal Body TSL paramet 2 7 1.95 mnom _
Measurad Body TSL parameters (220202) 52556% | 1.08mhoim+6%

SAR measured 250 mW input power
SAR for nominal Bady TSL parameters [ nomalzedto W | 523 mWigt18.8 %
[san .m,.n_nm 9} of Body TSL S ] -_ ] 771
| sAR measurea 250 mW input power 610mw/g |
SAR for nominal Body TSL parameters - nomalized fo 1W 243mWig £ 187 % (k-£
Certificate No: 1797140 Page 3 of 8

A", insorion with
S p e a g
UL pee s

No.51 Xueyuan Road, Haidian Diserict, Beiing, 100191, China
Tel: 86-10-623046332070  Fax: +86.10-62304633.2504
E-mail cnlfichinmutoom  hipiwewchinaien

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance, transformed to feed point §1.30+ 5,020 ]
Retum Loss - 24508 |
< — . Sk =

Antenna Parameters with Body TSL

Impedance, iransformed to +7.60+8.390

]
]

Retum Loss - 23108

Electrical Delay (one direction)

Afer 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 i direcly
connected to the sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On sofme
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
accarding to the pasitian as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is stil accarding to the Standard.

No excessive force must be applied to the dipole arms, becaus they might bend o the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

= — R
Manufactured by SPEAG

Centificate No: Z17.97140 Page4ofs
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FELREND AR

No.: SRTC2019-9004(F)-19051701(H)
FCC ID:SRQ-AXON10PRO

D2450V2 Sn:738

DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, Chin
T: Dipole 2450 MHz; Type: D2450V

Amm (Mechanical Surl
ics: DAE4 Snl331; Calibrated: 1/19/20
« Phantom; Triple Flat Ph

(7417)

rift = -0.01 dB

Wikg
0 Wikg

a8
Mo

452
905 |
1357

1810

2262
0.dB = 22.0 Wikg = 13.42 dBW/kg

Ne: 21797140

D2450V2 - SN: 738

Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cyele: |
2450 MHz: 0 = 1. 788 S/m; er = 38.67; p = 1000 kg/m3
n
Y5 (IEEE/IEC/ANSI €63.19-2007)
. IV - SNT433; ConvF(7.45, 7.45, 7.4); Calibrased: 972

atom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
*  Mecasurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10

In Colaboration with

S p e a g

CALIBRATION LABORATORY

TT7.

Cenificate No: Z sofs

=’T;]’ n Collsboration with
- . 8 a
N CAURATON AORATORY

Chim

Add: No.51 Xuueysan Road, Haidian Distrct,
0623046332079 Fax: +86-10:6

el + 85
E-mal:

DASYS Validation Report for Budy TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type:

Medium parameters used: f = 2450 MHz; o = 1.983
Phantom section: Center Section

DAS’

'S Configuration:

(7417)

dy=Smm, dz=Smm
Reference Value = 96.41 Vim; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.8 W/kg

SAR(I g) = 13.2 Wikg; SAR(10 g) = 6.1 W/kg
Maximum value of SAR (measured,

a.76 |
1315

17.53

i
-21.91

0dB =223 Wrkg

Certificate No: Z17-97140

Page 70fs

Serial: D2450V2 - SN: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

Probe: EX3DV4 - SN7433; ConvF(7 46, 7.46, 7.46); Calibrated: 926/2016;

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

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

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,

Date: 09.18.2017

51; p= 1000 kg/m®

AP Copsboraion with
=777 s a
N

CALIERATION LABORATORY

oad, Haidian Districs, e
346332009 Fax
anl com it

China

Impedance Measurement Plot for Body TSL

=
T

pEREE sn2moe B

No: Z17-97140 Page 8 of 8
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Certificate No:  Z17-87133

Drpect DSGHIZVE - SN 1078

Caibraton Procadure(s) FE2iin0801
| Calbraton Procedures for dipole voldaton ks

Castration dute. Septembar 25 2017
|
This caliamtion Carificate documents the traceahity 1o national standards, which rsakzs the giysical ity of
T and i U protatilty are giver on the folowing
pages and are part of the certilicaln.

Al calbrations have been conductid in fhe closed labontory taaity: nvironment lemparatureanis T and
humiity<T0%

Calibrasion Equipment sed (MATE critical for calibation)

Prary Sandars 08 Cul Dwle(Cakbeated by, Cortficate o )
PowerMater  NRPZ | 102198 02-Mar 17 (CTTL, Mo, 17203284)
Power santor  NRP-ZO1 | 100895 02-Mae-1T (CTTL. N J17X01254)
RoferencaProbe EXIOVA | SN 1845 13-Jan- 1 HCTTL-SPEAG No Z18-6725 1 Jan-18
OAE4 N 130 18-Jan- 1O TTL-BPEAG NG Z17.97018) dan1n
|
Secondry Standaeds | D4 __Cas Date{Catibrate by, Cerificain Mo\ Schwduied Calbraion
Signal Genertor EA438C | MYAROTHI0 13-Jam-17 (CTT 1TRIGZ85) Jan-1e
Nesworkanalyzer ESOT1C | MYABTIOSTI  13-Jam17 [CTTL. No.l17X00285) Jang
|
Name Function Signanse
Cabuatod by Zhao Jng AR Test Engrasr E2% o)

Reviewed by, ¥ Zongying SAR Test Enginase %

| Approvee by i Diarpuan SAR Progect Lasder %01 _

Issund. September 28, 2017
This nat plin he laborstory

Cemificate No: 2174711 Page 1 af in

fissue simulating hquid
sensitivity in TSL / NORM,y 2
not appicable or not measuned

© s Parc ing to the ng :

) [EEE S 1528-2013, *|EEE Practice for D g the Peak
Spatiasl-Averaged Specific Absarplion Rato (SAR) in the Human Head from Wirsless
[ Devices: M Techniques”, June 2013

b) IEC 82200-1, "M for of specific abs rate of human
exposite o radio frequency feids from hand-heid and body-mounted wirskss
communication devices- Part 1' Device used next 1o the ear (Fraguency range of 300MHz ta
BGHzY", July 2018

©) IEC 82209-2. “Procadure to measire the Specific Abscrption Rate (SAR) For wireless
communicabion devices used in clase proximity o the human body {frequancy range of
30MHz to 6GHz)". March 2010

d) KDBAASEE4, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
&) DASY4/S System Handbook

Mathods Applied and Interpretation of Parametors:

+  Maasumment Candiions: Furthr details are available from the Validation Report at the snd
of the certficate. All figures stated in the cerlificate are vai at the frequency indicated

+ Anivnna Parameders wilh TSL. The dipoia is mourted with the spacer to position its feed
point exactly bolow the center marking of the flat phantom secticn, with the ams arented
parabel to the body axis

»  Food Point Impadance and Raturn Loss: Thess paramatars are measured with the dipole
posibonad undar the liguid filled phaniom. The impedance stated is transformed from the
reasurement at the SMA connector o the feed point. The Roturn Loss ensures low
reflectad power No uncenainty required

«  Elpcincal Delay: One-way delay between the SMA connector and the antenna feed [point.
Nao uncertainty required

* SAR measured: SAR measured af the stated antenna input power

= SAR normalized SAR as measured, normalized to an input power of 1 W at the antenna
connectorn

* SAR for nominal TSL paramelers: The measured TSL paramelers am used 1o caloulate the
nominal SAR result

The reporfed uncerainty of measurement & stated as the standard uncertainty of |
Measurement multipbed by the cowerage factor k=2, which for o nomal distribution
Comesp 1o 8 coverage pi y of

Comificaie No- £17:47133 Page 2ol b

Exirapaliten Aovwnced Lurapctmen |
" Trite Fist P 3.1
| Distance Dipole Cemter - T8 ome e Bpacer

GcyeAmmdzs idmm | Grased Rate s 14 2 Snecscn

Frequency

1 BeoOub s MMr
Head TSL paramaters at 5200 MMz
Tre fridowing parametnrs and caleustons we

3.0 | 88 mramm

1% B memen |

Farmistty | Comucthny
I : i 1]
[t o T i
".“Y'me'l:h-"‘-mml. =10

220102 °C

Sdll!_r'wll with Hoad TSL at 5200 MHz =

| SAM sveraged over 1w (1 ) of Hewd THL
| bl 1
AR meascred

SAR for noming! Hesd TEL parsmessrs

BAR avaraged ovar 18 om (08 g) of Hesd TEL
PET I

| BAR for naminal Hesd T5L parsmeiers nermaizas i W | 223 mW ig 8 242 % fiedy

Cemificae Mo 21797133 Pagu 1t ia

Head T5L parameters at 5300 MHz

Tr focwry pararale) 00 cabeanons werm spphed
Temperature Farmitisity
Moeminal Wead TEL parameters 20 )

| Massurud Houd TAL parameters @10

Hens TSL emperature chings durieg test|  <10°C

SAR result with Head TS| 300 MHz = B == S
SR averaged svar i cm' (10 of Heed THL | Condion
| meanena 108 it input powar Bty
D L T e —— | #13mw iz 20a ey |
.sa awer 10 cm’ unpuhu!ﬂl Corgzon =] i |
R ——— T T
SAR for nomeeal Hesd T5L prameters normaszes in W 22 mWig 1342

Head TSL parameters at 5500 MHz
The fillowing par

Tompecaturs Conductiny |
| Nomins Hesd TSL parametns | 22070 €56 mbeim
Ty iy prre 9o 48N |
| Hou T tompuratarn change during test|  <15°C ]

SAR result with Head TSL at 5500 MHz = i B
SAR averaged avar 1 o’ (g of Hewd THL Cenaten
SAR momsutes ) T oomw, ot pover | e -'n

SAR fior nasinal Fead TEL parametens romaied s W | 826 miW i £ 244 % ez

| BAR avaraged vee 80 cm' {10 gi of fasaat TL | Condson
| AR oy L. ot — ] .
| B4R omasurna 100 mid input power | 237 g

SAR for nomnal Head TEL parametans noomiend s W | T1A Wi £ 2% o) |
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Head TSL paramatars at 5600 MHz
Tha lslkwing paramesters and caiculadoes wars appiied

| Wominal tiead TEL pararmeters

| Mansured Hond TSL parameters | @2osezc

Husd THL |-mmunnwnm|ngug A0 |

SAR result with Head TS He
AR averaged cvar 1 cm’ {1 ) of Mead TEL
AR maasuted

| 8AR tor romenal Head T5L paramators

SAR avareged over 10 410 ) of Heast THL Cordaon

SAR Mo | Jml\‘:wprmm

| SAR for nomnal Hos TEL paramaters

Head TSL parameters at S800 MHz
The faleudeg parsmessrs and cocuatons waes Apgkd

| temparatara |
Nominal Head r’sl-_ﬂhl:m I~ ne '\"?
i'mma Yél.‘pll’"‘llﬂf l_r)?c mic_l
| Moo TSL tomporatarn change during wst | <10°C
SAR result with Hoad T5L at 5800 MHz
e (ot Mo TEL Gondtan

90 g of Haad TSL Gordiion

SAR for nominal Head THL sarameters romlized 1o TW

Puge 30f 14

l 100 M input power |

noemakied b 1

||||N| el et

Body TSL parameters at 5200 Mz

'3 paramis

| Mominat Body TSL parameters.

Messuned Body TSL passmeters | m2osome WE4H |3 meimans

Body TSL temparature changs during test «190°C

SAR result with Body TSL at &

SAR averaged over |

S48 maasues 100 W put power .s\zw [

wurrmam L parmmmars romalzedia I | THd mi iy 244 mpﬂ

548 rraged over 10 e’ (190 ot BogyTsL | Cenion
| SAR measund ™ e an,l power

| s Torraminal Body TEL sarametars

ra—almﬂa: e 1.3 MW iy £ 243 % (ke

Bod)' TSL parameters at 5300 MHz
e foilceng parameines an calcutatons were, gglnd .

| r....p.-nm_i Permitivay | c...mnm |

| Momina! Body TSL parnmeters zaC hed _| S42mhaim

| Mamsured Body TSL parametars ; azann ES\.erON
| Body TBL mpersvern changs qurmgrest  <ooc | - |
SAR rosult with Body TSL at £300 Mz =
SAR sveraged over 1 cm’ em’ {1 g of Body TEL [ Condiion - ==
LMRmum‘l__ i -__‘c;m-\'_r:u‘pvlﬂ'—i_ remmwig
| B85 for o By T5: prameses | emsizesiotw | 768 mmigt2ea % nea |
| B4R avarsged aver 18 e (14 g) of Body TEL L Condon | |

| 5AR masiews 218 i

| BAR for nominal Bocy T5L parametars 1.9 W03 £ 242 % g |

¥ 2179713 Pagréaf 16

I Cobabortion with

Mominal Body TSL paramtes |

Muasurad Body T5L parsmatars.

Body TSL temperaturn changs during beat

SAR result with Body TSL at 5500 MHz

B4R avaraged over 1 o’ (1)l Body TEL | Candition

AR rams 00 MW input pawer

AR for rominal Body TEL parametars | nomakzed o 1w

Body TSL parameters at SGUU MHz
T fiicming paramatis ang caicuatons wens appied

| Tamperature | D-rmlnlm,

| O B
NMWI BN!‘YEL D'lmnwl o

amﬂeq TS parameters o
T

temperabure changs durieg best | <10°C

SAR result with Body TSL at 5600 MHz
AR wesrsged cver 1 co’ {1 gl of Bady TEL | Condition

AR for '\cmnx sonr TSL [rom—

[ SAR wverwged ovar 1 cmr’ (18 gl of Bty VoL Condton

AR Sannred 100 M ingast o

| BAR %r nominal Body TAL parametsrs | narmakzed o 1W

ac EITATI33 Pege Tl 16

BAR, meassrmd 00 MW inpt power

Nﬂnmln‘q | conductvay

| Horing! Bosy TSL parametors 2 | scomam

Mmum Body TEL parameters

E20402C 490xu% bkw-rﬂk
" Body TAL Wmperalure chenge during fest | =10 G il

SAR result with Body TSL at 5800 MHz

SR avaraged over 1 cm’ (1 g) of Bosy 8L | Conation
| AR measured | 100 i ingut powes | TramWig

¢ naminal Body TEL garmmeiers ner=gized i W TIE M i £ 244 % (ke |
o T —

SAR wenenged over 10 cm’ (10

1 Body T5L Condition

SARmesmres 100 MW g powar | 21T

'=Aarw nomnat Ruwmpnmm rormaliced 0 W | 20,0 mWig £ 242 % (ko) |

Mo ZITETIH Papesof i
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In Colsboretion wih

Appendix [Additional assessments outside the scope of CNAS Los70)

Antenna Paramaters with Head TSL at 5200 MHz

Impedance, transformed i fees peist

| metum Loss

Antenna Parameters with Head TSL at 5300 MHz

48,508 820

Imessdance, ranstomed Io fesd paint
Reaum Loss 21408 o

Antenna Paramaters with Head TSL at 5500 MHz

impadance, tansiomed in feed pon

Rt Loss

Antenna Parametars with Head TSL at 5600 Mz

impdance, trnsiomed bo Inea point

Fmtum Loss

Antenna Paramaters with Head TSL at 5800 MHz

Impedunce. ransfommed fo fed pont

Pt Loss

Antonna Paramaters with Body TSL at 5200 MHz

SIB0 - 101
20008

| impecance. ranstomad o feed ot
| Retum Loss

Antenna Paramaters with Body TSL at 5300 MHz

Impecance, ransfomed o fee peise

Retum Loss
L

Certificae Mo: 21797133 Page 9.of 14

Antenna Parameters with Body TSL at 5500 MHz
[ —————— I ~ mename

Fmtum Loss

- 21508

Antonna Parameters with Body TSL at 5600 MHz

Impacianes, ansfmd is fs pon

Fostum Loss
Antenna Parameters with Body TSL at 5800 MHz

| mpadance. mansformad to fesd peint 5570 - 810/

i Loss - 2038

General Antenna Parameters and Design

Eiwclricas Debay (o dipeior) 1338 |

At lang teem use with TOOW radisted powses, only a sight warming of the dipele near the Sesdnoi can
b measured

The ipale i made of standard semirgid consial cable. Tha canter conductar of the leeding lin s directly
CONNACIAG 10 the 56CONG A of the dpale. The ankenna s theretare sho-crtubed for DC-signals, On some
of the dipcles, smal end caps are acded 1 tha dipeks anvs in ordse 15 imprave maiching when kaaded
accoeing 10 the pasitiaon B8 explsired in e Measurement Canditcns” paragraph. The SAR dats e not
affecied by this charge. The overall dipaks length is 5811 cconsng o e Standard

o excessive force must be appled to the dipake arms. becausn they might bend o the saldamnd
connacsons near tha feadpaint may be damaged

Additional EUT Data

Manutachred By

Cenificoes No: 21797133

in Calstioryon sih

DASYS Validation Report for Head TSL Date: 02212017
Test Laboratory: CTTL, Beijing. China
DUT: Dipole 5GHz; Type: DSGHZVE; Serlal: DSGHZV2 - SN: 1078
Communication System: CW, Frequency 5200 MHz. Frequency; 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 Mz, Frequency: SB00 MHz,
Medium paramelers used: f = 5200 MHz, o = 4 816 mha/m; o = 3672, p = 1000
kgim3, Medium parameters used: f = 5300 MHz; @ = 4 888 mha/m; o = 36.08. p =
1000 kighm3. Medium parameters used: | = 5500 MHz; 0 = 4034 mhadm: £ = 35.92:
@ = 1000 kgim3, Medium paramedens used: { = 5600 MHz; o = 4 984 mhoim; &r =
3573, p = 1000 kp/m3, Modium parameters used: f = 5800 MHz. o = 5. 150 mbein
er= 35.83 p = 1000 haim3,
Phartom section: Left Section
Measurement Standard: DASYS (IEEENECIANS! C63 19-2007)
DASYS Configuration
*  Probe: EX30V4 - SN3846; CanwF(5.37,5.37 5 37); Calibrated. 11132017,
CanvF(5.37.5.37,5.37). Calirated: 1/13/2017, ConvF(4 72,4 72,4 72)
Calibated 11132017, CorvF(4 72,4 72.4.72), Calbrated. 1132017,
ConvF(4.85.4.85.4.85); Calbrated: 111312017,
Sensor-Surtace: 1 4mm (Mechanical Surlace Detection)
Electronics: DAE4 801331, Calibrated: 2017118
Phantom: Tripke Flat Phantom 5.1C; Type: QD 000 PS1 CA; Sedal: 116173
Meassurement SW. DASYS2, Varsion 52.10 0); SEMCAD X Version 14.6.10
(Ta17)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHziZoom Scan,
dist=1.4mm (BxB8x7)/Cube 0: Measurement grid. dx=dmm, dy=4mm, dz=1.4mm
Referance Valie = 58.81 Vim; Power Drift = -0.01 dB

Peak SAR (exirapalated) = 30 8 Wikg

SAR(1 g) = 7.77 Wikg; SAR(10 g} = 2.24 Wikg

Maxmurm value of SAR imeaswred) = 18.2 Wikg

Dipole Calibration Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (ExBxTNCube 0: Measuwrement gid: dy=4mm, dy=4mm, dz=1 4mm
Reference Value = 85.18 Vim; Power Orift = 0.05 48

Peak SAR {exirapalated) = 33.7 Wikg

SAR(T g) = B.13 Wikg: SAR(10 g) = 2.32 Wikg

Maxmurm value of SAR {maasured) = 18.3 Wikg

Certificars Mo 1747131 Page 1ol e

t, g, 1001

1

Dipole Calibration /Pin=100mW, d=10mm, f=5500 MMz/Zoom Scan,
dist=1.4mm (#x8x7)ICube 0: Measuwament grid: dx=4mm #y=dmm, dz=1.4mm
Reference Value = 57 80 Vim; Power Drift = 0.02 48

Peak SAR (extrapolated) = 34.3 Wikg

SAR(1 g} = B.24 Wikg; SAR(10 g} = 2.37 Wikg

Maximum value of SAR (measured) = 195 Wikg

Dipale Calibration [Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm {BxBx7)iCube 0: Measuremeant gnd: deedmm, dysdmm, dr=1 dmm
Reference Value = 57 8% Vim, Power Drift = 0.04 dB

Peak SAR (exirapolated) = 35,7 Wikg

SAR(1 g) = .16 Wikg; SAR(10 g) = 2.34 Wikg

Maximurm value of SAR [measured) = 20,0 Wikg

Dipale Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (BxBx7)\Cube 0: Measurement grid: de=4mm , dy=dmm, dz=1 &mm
Reference Value = 53.56 Vim; Power Drifl = 0,06 dB

Peak SAR (exirapolated) = 35.0 Wikg

SAR[T g} = 7.88 Wikg; SAR[10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 197 Wikg

1288

-18.31

26,75 |
L
&A1
0 dB = 19.7 Wikg = 12.04 dBWikg
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CALBRATION LABDRATORY

CALBRATION

DASYS Validation Report for Bady TSL Dlate. 0628 2017

Test Labarstory: CTTL, Beigng, China

Impedance Measurement Plot for Head TSL DUT: Dipole 5GHz; Type: DEGHZV2; Serial: DSGHZV2 - SN: 1078

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

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

Medum paramatars used: { = 5200 MHz 0 = 5382 mha/m, &r = 48.47. g = 1000

kg/m3, Medium parameters used: { = 5300 MHZ o = 5488 mhaim: £r = 4921 p=

1000 kfm, Medium parameters used f= 5500 MHz: o = 5 722 mhoim: e = 48,

# = 1000 kgim3, Medium parameters used: f = 5500 MHz: o = 5733 mhoim;

48.37; p = 1000 kpim3, Medium parametars used. | = 5800 MHz, o = 5 535 mhovm

" £r = 48,98, p = 1000 kgim3,

Phantom sectan: Canter Section

— Measurement Standard: DASYS (IEEENECIANS! GBS 18-2007)

— DASYS Configuratan

+  Probe; EX3DV4 - SNI846; CamvF(4 9
CanvF(4 85,4954 95). Calibeated: 17

4.95.4.05); Calibeated: 11132017,
217, ConvFid. 18,4.18.4,18),

i = T = Calibrated 11372017, ConvF(4.18.4 18.4.18); Calbrated: 11132017
| 1 ConmF(4.53,4 53 4 53); Catbrated: 1132017,
; +  Sensor-Suface: 1.4mm (Meshanical Surface Detection)
+  Electronics: DAE4 Sn1331; Calibrated: 20171118
+ Phantom: Triple Flat Phantom 5,1C; Type: QD 000 PS1 CA; Sedal: 11613
I + Measurement SW DASYSZ, Version 52.10 (3); SEMCAD X Viersicn 14.6.10
¢ | (7417}
Dipole Calibration [Pine100mW, d=10mm, 1=5200 MHzZaom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurament grid: dx=dmm, dysdmm, dz=1 4mam
Reference Value = 55.18 Vim; Powes Drift = 0.01 dB
o - = = 2 Peak SAR (extragolated) = 30.0 Wikg
T furtioe —— B SAR(1 g} =7.52 Wikg; SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured

8.2 Wilg

Dipole Calibration [Pin=100mW, d=10mm, f=5300 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid de=4mm, dy=4mm, dz=1.4mm
Reference Value = 53,94 Vim, Pawer Drift = 0.01 dB

Peak SAR (exiragolatad) = 31.9 Wikg

SAR{1 g = 7.68 Wikg: SAR(10 g} = .18 Wikg

Masimum valug of SAR (measured 3 Wikg

Page 14.0f 16

Dipole Callbration IPin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (BxBX7)/Cube 0: Measurement grid: dy=4mm, dy=dmm, dz=1 4mm
Referonce Value = 65.70 Vim, Power Drift = -0.03 dB

Poak SAR (extrapotated) = 31 7 Wikg

SAR(1 g) = B.22 Wikg: SAR(10 g

Maximum value of SAR (measu |
Dipols Calibration (Pin=100mW, d=10mm, f5600 MHz/Zoom Scan, 1
dist=1.4mm (§xBx7WCube MM, dy=4mm, dz=1 dmm = ;
Reference Value = 67.75 Vim. Pawer Drift = 0. e = R
Peak SAR (extrapolated) = 34 2 Wikg o 2 J |
SAR(1 g) = 8.08 Wikg: SAR(10 g} = 2.3 Wikg
Maximum value of SAR (measured) = 15.3 Wikg x =
Dipole Calibration IPine100mW, d=10mm, t=5800 MHz/Zaom Scan,
dist=1.4mm (BxBx7)/Cube 0: Moasurement g dx=4mm, dy=4mm, dz=1 dmem
Reference Value = 68 20 Vim: Power Drift = 0,05 B
Prak SAR (extrapolated) = 33.3 Wikg
SAR(1 g) = 7.73 Wikg; SAR{10 g} = 2.17 Wikg y |
Maximum valua of SAR {measured) = 18.3 Wikg & !
5 e - S : .
1]
653 IR = 3 MR- e
-13.06
19.68
-26.11
1266 s

0dB = 18.3 Wikg = 12.62 dBWikg
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