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refiected power. No uncertainty required
Electrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncertainty required
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Eomal et oo
Client SRTC Cortificate No: ~ 717-97135
| TSL tissue simulating liquid
| CLLIBRA"DN CERTIFICATE i ComvF sensitivity in TSL/ NORMx,y.z
[ | NIA not applicable or not measured
‘ Obrect DE35V2 - SN 40023
Calibration is Performed According to the Following Standards:
Callration Procedure(s) FF-Z11.003.01 a) IEEE $1d 1528-2013, “IEEE Recommended Practice for Detarmining the Peak
Gaiitration Procedures for dipole vaidation kits Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques', June 2013
Caiibration date September 13, 2017 b) IEC 62209-1, "Measurement procedure for assessment of specilic absorption rate of human
exposure to radio frequency fiekds from hand-held and body-mounted wireless
This caliation Certificate documents the traceabity o national standards, which realize the physical unts of communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
| d the uncentaintes babil " 6GH2)", July 2016
| gt ot g e St FE A . Sy ©) IEC 62208-2, “Procedure to measure the Spacific Absorption Rate (SAR) For wireless
oo communication devices used in close proximity to the human body (frequency range of
| 30MHz 1o 6GHz)", Mareh 2010
AN calibrations have been conducted in the closed laboratory facility environment temperature(z2:3)T and d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz
humidity<70%.
| Additional Documentation:
Calibration Equipment used (MBTE criicalfor caibeaton) ) DASY4/S System Handbook
m “iD® | Dy l ted Ci Ne Sc d Cal "
Fg"‘a:v e " 10z18 ?z «iw‘(?“::t - v:w‘ﬂ'ﬂ "ol SeheiedCalbrmn | Methods Applied and Interpretation of Parametars:

A Sutas < V) S8 STTL Mo Tiin 1284 Wer-10 | + Measurement Conditions: Further details are available from the Validation Report at the end
Power sermor NRVIE | 100806 02-Mar-17 (CTTL, No.J17X01254) Mar-18 of the centificate. All figures stated in the certiicate are valid at the frequency indicated
Reforence Probe EX3DV4 | SN7433  28-Sep-18(SPEAGNO EX3.7433_Sept6) Sep-17 + Anienna Parametors with TSL: The dipole is maunted with the spacer 1o position its feed
DAE4 sN1am 19-Jan-17(CTTL.SPEAGNO.217-87015) Jan18 point exactly below the center marking of the flat phantom section, with the ams oriented

‘ paraliel 10 the body axis.
Secondary Standards D# Cal Date(Calibrated by, szfﬂe No.) Scheduled Calibration | « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Signal Generator E4438C | MY4B071430  13-Jan-17 (CTTL, No.J17X00286) Tdan1s positioned um:lrll:egmn filed p:».;r;au'mh !f:dwmpeﬁa;x g::ea wi:znsfurmnu:;:’m the
Network Analyzer ESOT1C | MY48110673  13-Jan-17 (CTTL No. J17X00285) Jan-18 | messrement i SRBORN L Sak Lo W Lo G

Name Function Signature +  SARmeasured: SAR measured at the stated antenna input power
Calibrated by: 2Zhao Jing SAR Test Enginesr i% . f;m:::anzea SAR as measured, normalized to an inpul power of 1 W at the antenna
. +  SARfor nominal TSL paramaters: The measured TSL parameters are used to calculate the
Reviewsd by Yu Zongying SAR Test Enginaer % nominal SAR result
Approved by: Qi Dianyuan SAR Project Leader 2R, - o —
The reported uncertainty of measurement is stated as the standard uncertainty of

) Issued: September 16, 2017 Measurement multiplied by the coverage factor k=2, which for a nomal distribution

This calibration cerificate shall not be reproduced except in full without witten approval of the laboratory Corresponds 1o a coverage probability of approximately 95% |
Cenificate No: Z17 Pagetofs Certificate No: 21797135 Page20fs
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TTL CALBRATION LABORATORY i CAUBRATION LABORATORY
Add: No 51 Xueyuan Road, Haidien District, Beiing, 100191, China
Add: No.51 Xueyuan Road, Haidian Distict, Beijing, 100191, Ching Tel G 10GTGI2075  Fax 4B 10-01I046332404
Tek: +B6-10-6204633-207% 86-10-62300633-2504 Bl Al o ot cminge

il: ctl@chinailcom  hapwuen.chinant e

Measurement Conditions Appendix (Additienal assessments outside the scope of CNAS LO570)

DASY system configuraiion, as far as not given on page 1

DASY Yersioh DASYSZ T '1 Antenna Parameters with Head TSL
Extrapoiation Advanced Extrapolation o — T A =
o -  —— Impedance, transiormed to feed peint 51.00-2.78)0 |
Phantom 1 Triple Flat Phantom 5 1C 1 6 R .
_— — S .| Return Loss. - 30.7dB
Distance Dipole Center - TSL 15mm | e — Sstnd |
Zoom Scan Resolution dx. dy, dz= 5 mm | Antenna Parameters with Body TSL
| Frequency 835 MHz 2 1 MHz J — S —
—_— Impedance, transformed to feed point 46.80- 161j0 —J
Head TSL parameters Retum Loss 25808
The calculstons wore applied . —
L | Temperaun General Antenna Parameters and Design
Nominal Head TSL parameters | 220°C - S o
Measured Head TSL paramsters (220:02)°C ACIRCH DAy (o loacion) i i 1
Head TSL temperaturs changs during test|  <10°C
SAR result with Head TSL. e After long term use with 100W radiated power, only 3 Signt warming of the dipole near the feedpoint can
SAR averaged over 1_cm’ {1 g) of Head TSL Condition be measured.
SAR measured 250 mW input power 235mwig
. — The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly
SAR for nominal Head TSL parameters normalized to 1W 8.37 mW ig £ 18.8 % (k=2) connected to the secand arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
3 ! T of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
SAR averaged over 10 ¢’ [10.g) of Head TSL Cowlton, according to the pasition as explained in the "Measurement Conditions” paragraph. The SAR data &re not
| saR measured 250 mW input power 182mW g affected by this change. The overall dipole length is stll according to the Standard
T it Bttt No excessive force must be applied to the dipole arms, because they might bend or the soldered
‘_SARlnlnnmms\ Head TSL paramaters _romalizedto W | 6.08 mW g £ 18.7 % (ke2) connections near the feedpoint may be damaged.
Body TSL parameters
The s and calculalions were appiied o - Additional EUT Data
|— | Temperature Pormittivity Conductivity |
Nominal Body TSL parameters I 20°C 52 .97 mhorm [ Manufactured by SPEAG :
Measurod Body TSL parameters 220:02°C | $57:6% | o0ssmhomes% )

[ Body TSL temperature changedurng st <10°c |
SAR result with Body TSL

= 3 = ]

| SAR averaged over 1 cm’ (1 mul’Bﬂ!y?El Conx

| SAR measured 250 MW inputpower | 234 mwWig
SAR for nominal Body TSL parameters romAIZea 0 1W | 947 mW g £ 188 % (ke2)
SAR averaged over 10 cm’ (10.g) of Body TSL Conaiion S
SAR measured 250 mW input power Tisimwrg
SAR for nominal Body TSL pasameters % nomalzedlo W | 6.17 mW /g £18.7 % () |

Cerificate No: Z17-97135 Page 1 of §
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In Cotaboration with
In Cotlboration with a
CALBRATION LABGRATORY
i Haidan D "
- W Fe
v
n Report for Head TSL Date: 0
CTTL, Bei
Impedance Measurement Plot for Head TSL
S MHz; Duty Cycle: 1:1
835 MHz: 1000 kg/m
ction TR o W U i T
DASYS (IEEE/IEC/ANSI C63.19-2007) st
«  Probe: EX3DV4 - SN7433; ConvF(9 82, 9.82, 9.82); Calibrated: 972 |
*  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
. onics: DAEA $n1331; Calibrated: 17192017 ooy = = 4
. Triple Fla ntom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1 o e |
. ment SW: DASYS2, Version 10.(0); SEMCAD X Version 14.6.10 W
¥
Dipole Calibration/Zoom Sean (Tx7x7) (Tx7x7)/Cube 0: ment grid: dx=Smm - |
dy=Smm, dz=5m pum
Reference Value = 56 28V/m; Power Drift = -0.02 dB ke 4
Peak SAR (extra
SAR(] g) = 2.
Maximum value of SAR (n T
L] = o g
0 \
214 |
a8 reen e m,\‘-u m\nﬁm-'\l
6.43
ase |
‘ ||
10.72
0dB =321 Wikg = $.07 dBW/kg
Cenifieate No: Z17.97135 ofs
Page s of
In Callaboration with
— ¢ I Colsborsion it
Add: No.S1 Xoeyuan Row
Tel: +86-10-62304633.-2 g chinatl.ca
Eemai: cul@chinu com
Impedance Measurement Plot for Body TSL
DASYS Validation Report for Body TSL Date: 09.13.2017 : =
Test Laboratory: CTTL, Beijing, China o 35 T - -
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d023 I DN
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.958 S/m; ¢, = 55.68; p = 1000 kg/m® o
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration |
« Probe: EX3DV4 - SN7433; ConvF(9.5.9.5, 9.5); Calibrated: 9/26/2016;
+  Sensor-Surface: 1.4mm (Mechanical Surfice Detection)
+  Electronics: DAE4 8a1331; 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
7417 |
Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm
dy=Smm, dz=5mm \
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 Wikg
8 T - T _ = .
o 1St FEW 100 Stop 105 G
-2.10
4.20
-6.30
-8.40
| L
050 | L] i il
0dB =3.15 Wkg = 4.98 dBW/kg
Page s of's
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This cali

The and the

Calibration Procedures for dipole validation kits |

Calibration date: Seplember 15, 2017

A" n Colsboration with ELT
771 s p e a g BRI
CALIBRATION LABORATORY BE

Add: No 31 Xucyuan Rosd, Haidian District, Bejing, 100191, China CALIGRATION

Tel B 106BMENT  Fr: 186-1062308633:2504 CNAS L0570

Eomail: cal@chinaticom  bipivse chinat.co

Client SRTC Certificate No: ~ 217-87138

—
| CALIBRATION CERTIFICATE |
| Object D1800V2 - SN: 24084
| Calibration Procedure(s) FF-211-003-01

ation Certificate documents the traceability to national standards. which realize the physical units of

pages and are part of the ceriificate

humidity<70%

Calibration Equipment used (MATE critical for calibration)

with confidence probabilty are given on the following

Al calibrations have been conducted in the closed laboratory faciity: environment temperature(22:3)¢ and |
|

|
This calibration certificate shall not be reproduced except

[ Primary Standards To# Gal Date(Calibrated by, Cerlificate No) __ Scheduled Calibration
| “Pawer Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRP-201 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX30V4 | SN7433  26-Sep-16(SPEAGNo.EX3-7433_Sep16) Sep-17
AE4 SN1331  18-Jan-1%(CTTL-SPEAGN0.Z17-97015) Jan-18
Secondary Standards | ID# Cal Date(Calibrated 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 |
[ - 1
Name Function Signature [
Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by VibZangrin SAR Test Engineer %

Approved by Qi Dianyuan SAR Project Leader e ‘

Issued: September 18, 2017
in full without written approval of the laboratory

Certificate No; 71797138 Page 1|

ofs
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CALIBRATION LABORATORY

Add: No 51 Xi

yuan Road, Hai + Beijing, 100191, China
Tl +86-1 2

6330 Fax: +B6-10-62304633-2508

Eemail cttf@chinatl com by chinam en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,2
NIA not applicable or not measured
Calibration is Performed ing to the

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
Devices: urement ", 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

<) 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) KDBB865684, SAR Measurement Requirements for 100 MHz to 6 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

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

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

parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole

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

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

reflected power. No uncertainty required

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 nomalized: 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
C to a coverage lity of 95%.

e—_

Certificate No: ZI7-97138 Page 2018
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CALI

Add: No.51 Xueyuan Road, Haidian Di
Tel: +86-1062304633-2079
E-mail. cul

Measurement Conditions

i L o 8 g
TTL s e 2

sjing. 100191, China
304633-2504
il com hitp . chinart en

251

DASY sysiem as far as not given on page 1
DASY Version Dasvsz 521001445
Extrapolation Advanced Extrapolaton I ‘

;nmm - Triple Flat Phantom 5.1C o
Distance Dipole Center - TSL wom [ with Spacer _1
Zoom Scan Resolution & dy. dz = 5mm | ]
F’NQLIIIIE}‘ o o ‘. 1800 MHz £ 1 MHz ‘ _7 o

Head TSL parameters

The folowing parameters and calculations were applied

}»‘mpﬂ.ﬂul- Pormittivity Conductity |
| 220°C 1.40 mho/m

Nominal Head TSL parameters
| Measured Head TSL parameters 20202 142 mhoim £6.%
|}md TSL temperature change """l"‘T <0°C e
SAR result with Head TSL
| sAR averaged over 1 cm” (1 o) of Head TSL_ Condiion | ]
[sammeasursd 250 mW mpulpo:-l s?amw/grg‘
SR forromnnl Head TSLparameters | romaizedto W | 589 mW /g £ 188 % (hed) |
SAR averaged over 10 cm’ (10 g) of Head TSL Candition |
SAR measured 250 W input power s12mwig

SAR for nominal Head TSL parameters

Body TSL parameters

The follawng parameters and calculations were appiied.

nommalized to W | 20.4 mW g £ 187 % (ke2)

Nominal Body TSL parameters
M

| 33 1.52 mhoim
sured Body TSL parameters | w20202)7c 538+8% | 150 mhoim 6%

‘ Temperature Permitivity Conductivity

—

Body TSL temperature change during test ‘
SAR result with Body TSL

p T
<10°C |

’

| SAR averaged over 1 cm” (1 g) of Body TSL

SAR measured

Condion ]
250 mW input power 9.84 MW /g |

SAR for nominal Body TSL parameters

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

nomalized 1o W | 30.7 mW ig £ 18.8 % (xez)

Condition

SAR measured

SAR for nominal Body TSL parameters

250 mW input power 518mW/g

romalzedio W | 208 mW Ig 2 18.7 % (ka2) |

Centificate No: Z17-97138 Page 3078

Add: No 81 Xueyuan Roed, Hasdian District, Beijing, 100191, China
Tel: +86-10-62104633-207 +86-10-62304633-2504

B chi

Appendix (Additional assessments outside the scope of CNAS L0§70)

Antenna Parameters with Head TSL

impedance, transformad to feed paint

] 49.30. 1550
Retum Loss - 35408 _‘
Antenna Parameters with Body TSL.
impedance, ranstarmed to fesd point 46.00.1320 o
| Retum Loss - 27.1d8 j
General Antenna Parameters and Design
Flectrical Deay (one directon) 136 7J

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 canducar of the feeding fine s directly
connected to the second amm of the dipole. The antenna is therefore short-circuited for DC-signals, On some
of the dipoles, small end caps are added to the dipale 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 applied to the dipole arms, because they might bend or the soldered
conneclions 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

=77/ s p e ag
S : CALBRATION LABGRATORY

idian Disrit, Beijing
8610 Fax: +86-10:62300

DASYS Validation Report for
Test Laboratory: CTTL, Beijing, ¢
DUT: Dipole 1800 MHz; Type: DISOOV2; Serial: DIS00VZ - SN: 2084
C nication System: UID 0, CW; Frequency: 1300 MHz; Duty Cycle: |
Medium parame used: {= 1800 MHz; 6 = 1.423 S/m; er = 40.37
Left Section
Measurement Standard: DASYS (IEEE/TEC/ANS] €63.19-2007)
DASYS Configuration:

Date: 09.

3 p= 1000 kg/md

Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); Calibrated: 926/2016:
Sensor-Surfce:
Electronics: DAE4 $al3
Phas

hanical Surface Detection)

Calibrated: 1/19/2017

Triplc Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161

+  Measurement SW: DASYS2, Version § SEMCAD X Versi
417

14.6.10

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid
dx=5mm, dy=Smm, dz=Smm

93,90 Vrm; Power Drifi = 0.01 dB
Peak SAR (extrapolated) = 18.7

SAR(1 ) =9.79 W/kg; SAR(10 g) =
Maximum value of SAR (measured) = |

1 Wikg
5 Wikg

a8
0

Hsa

10.30

1373

116

0dB = 15.5 Wikg = 11.90 dBW/kg

Certificate No: 21797138 Page sofs
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Centficate No: 21797138 Page s of 3

In Collaboration with

T7T7 s p e a g
S

s
CALIBRATION LABORATORY

on Report for Body T
“TTL, Beijing, China
Dipole 1800 MHz; Type: DI800V2; Serial: DIS00VZ - SN: 2d084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cyele: 1:1
Medium parameters used: = 1800 MHz; o = 1.503 Sim e,
Phantom section: Center Section

rement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration

Date: 09.14.2

53.79; p= 1000 kg/m®

o Probe: EX3DV4 - SN7433; ConvF 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 Cheel/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=Smum, dy=5mm, dz=Smm

Reference Value = 97.57 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g Vi
Maximum

-10.23

1364
ras [
0.dB = 152 Wikg = 11.82 dBW/kg

Certificate No: 217-97138 Page7of§
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CAL LABORATORY
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Xusyuan Road, Haidian District, Beijing. 100191, China
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E-mail. hetpatwww shinaalen

Impedance Measurement Plot for Body TSL

b

[T W 00

So26¢ Wl
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No.: SRTC2019-9004(F)-19051701(H)
FCC ID:SRQ-AXON10PRO

SRTC

The State Radio_monftaring_center Testing Center

EIRFLEB N AR O

D2000V2 Sn:1009

n Calaborran it BELE
BRI
CALIBRATION LABORATORY m
At N1 e o Mt i Bflog, 118, i GAUBRATIC
nr K- 10-523 046332005 b CHAS LOSTD Adit ¥o.51 Xacpam fload, Haidien Disrict, Bajiag, 100191, Chira
mall bbbl con h M-A.hnlﬂaﬂ Tek +E6- 10-42304£33-279 P+ BE-10-6234873-1304
Ciant  SRTC Certificate Ne:  Z1B-ST021 Eonoifiition Mmoo
CALIBRATION CERTIFICATE Sonsary:
2 TSL tizzue almulating liguid
ConvF sansitiviy in TSL / NORMxyz
Ooiect 2000V - SN 1008 i not applicable or not measured
‘Caltration Procedures] FEZ1A "

Calioration Frocedures for dipole validaion kits
‘Calbraton data: Fetruary 1, 2018
This calbeaion Cerifcale documents $ie traceatibty 10 natianal standards, which realze the physical unis of

et and the / B y are g ']
pages and are part of the certficate.

Al calbeatons have bean conducksd i I clomsd laborslory facilly. enviranmant tempersueli2aST and
humidity<T0%.

Callaration Equipmant used (MATE crilical for cal ioration]

Reaviawsd by Lin Hag AR Tast Enginees ﬁp’n
Appraved by i Dianyuan ‘SAR Project Laader %

Issued: February 4, 2018

e g to th o Standards:
@) IEEE Sid 1528-2013, "|EEE Recommendad Practice for Detenmining the Peak
Haveraged Specific Ansnrpum Rale [SAR) in the Human Head fram Wirsless
Devices: Tachniques”, June zma
b} IEC 62208-1 racedure for ion rate of human
exposure ba radic frequency fields fram hand-heid and now—mounm Wirelass.
communication devices- Part 1: Device used next 1o he ear [Frequency range of 300MHz to
BGHzY, July 2018
o} IEC 82208-2, *Procedura to measure the Specific Absorption Rate (SAR) For winsess
communication devices used in close proximity fo the human body (frequency range of
J0MHz ta BGHz)", March 2010
o) KDBBG5E64, SAR Measurement Reguirements for 100 MHz ta 6 GHz

Additional Docurmentatisn:
&) DASYAS System Handboak

Primary Siarcards o#¥ Cal Data(Calbrated by, Corilicat o) Scheduled Caliration
Pover Meter  NRVD 102188 02-Mar-17 (CTTL, No J1TX01254) Mer-18 Methods Applied and Interpretation of Parameters:
Power sensor NRV-ZS | 100598 CE-MarA7 (CTTL, No JITAI254) Mer-18 «  Measuremant Condifigns: Furiher details are available fram the Validation Repad at the and
Relarence Probe EXIOVA | SN 7ded. 12-8ep-1 TISPEAG No EX3-7454_Sep17) Sep-18 af the certificate. All figures stated in the certificats ane valid at the frequency indicabed.
DAES SN 1525 02-0ei-1TISPEAG Na DAEA-1525_0cti T} Oct-18 = Antenng Parametsrs with TSL: The dipale is mounled wilh the spacer to pasition is fesd
pnhl.:raclly below the center marking of the flat phantom saction. with the amms arieriled
‘Secandary Swndards [ Cal Date{Caibrated by, Certficate o) Scheduled Calbration paraliel ta the bady axs.
‘Signal Genarsor E4438C | MYAB071430  23-Jan-18 (CTTL. No.J18X006ED) Jan13 * Faed Point impedanca aind Rafun Loss: These paramelers are messured with the dipole
- 9t | ysariers z | o o1 pesitianad undar the liquid filed phantom. The impedance stated is kansformed from the
et yzer EEO nlan-18 (CTTL. o JIEXD0561) dan-18 measurement al the SMA connecior to the feed point. The Return Lass ansures bw
reflected powes, Mo uncartainty requirad.
= Elactrical Delay: Cne-way delay between the SMA connector and the antenna fesd point
Hame Function 5i ra xéﬂwﬂiimﬁ' I‘gmlﬂ'od
[r—— . messursd: SAR measured al the staled arenna input power.
£ L] AR Tugt Enginaar zf_l +  SAR normalized: SAR as measured, normalized 1o an input pawer of 1 W at the antenna

connacior.
SAR for mominal TSL The TSL are usad to calculats the
naminal SAR result

The reported wncersnty of measurerment is slaled as e standard uncersinty of

This calibrati jcate shall not Tl withut wiittan apprenal of fhe lscesiary. Mnsunemu\l muliplied by the cowerage factor k=2, which for @ nommal distsibusian
oI5 10 @ covaraga of apy by 95%.
Cartificate No: 2188321 Page 1 of8
Cartificate No: 21847021 Page 2of 1
P P e
TTI £ p e a g T7T7I s p e a g
CALIBRATION LABORATORY CALIBRATION LARCRATORY

o1 man R, Hiid D, Beig, 10101, Chi

Ak W81 Neryeas Mo, Heckas Dk,
Fu +

Tel: +85: M1 308633207 e - M-E2304 et ~KA-19-813 040332075
B !Il&hum\w Im.omnlllw mall sk@ckines com mww-dir-l!.m
“‘;:;vmm G?m‘lmona . , Appendix (Additional assessments outside the scope of CNAS LOSTO)
DASY Verwion DSV 52 100, 1448 Antenna Parameters with Hesd TSL
Extragelution Advancad Extrapolasion
Fhantam Trgée Fist Fhanion 5.1C |h-o-¢--mimw= In foed ot | 49802060
Distanza Dipole Canter - TAL 10 mm Wit Spacer [ Fatam Lo [ -IanE
Zoom Sean Resclation dx, cy. dz = 3 =m Antenna Parameters with Body TSL
Froquenay 200 Mz 1 1 Wz
oL Imesdanca, rarstormis 1 foad ot | 4630 1650 ]
- - —
parsmats soctisd N utam Lows | .278E |
| Tempeesturs [— Conducsivity
Horial Heed TAL = T T . General Antenna Parameters and Design
Mranurd Haad TSL parameters @2ne03)C 38028 142 mhoint 8% [ Bestricat patay one aretany [ T
Huad TSL temperature change during test, <1.0"C — —_— —
SAR result with Head TSL -
SAR wesraged evir 1 o’ (1 g) of Head THL Conditin Amrm;tannuae\-mimradmm oy a oigh ing af the dipcle near
4R measured 250 mW inpet pows 0zmwig T
AR for nominal Hesd TSL paramens. nomalized B W 0.3 i fg £ 188 % P2} The di @ caniar conducter of e wmlmusdmv
—— - connacted 10 the second anm of ha dipaie Tr\-emm amhemm jteed for D-siy
SAR averaged cuse 10 cnr’ (10 g} of Hesd TSL Candion | of B cipolas, smal end caps se added fo m . v
| EaR meauns P — | saTmwig sccanding fa the position a2 explained i the Mummmcmnﬂm!'pﬂigmpn The SAR daa an not
md by #is change. The overal dipale length is st according bo the Standard
|3\er-mm'm|me.nmp..m.. nomalized o 1W |aa-rm=|usm| mmmrnnppwwlnadwasm because they might bend or the soldersd
naar
Body TSL parameters
Temperstura Parmisiity Conductvity Additional EUT Data
‘Kominal Body TSL parameters. prdi £33 1.52 mboim
Manutacured
Masured Bosdy TSL parametars m0:03°C $820% | 1Snhomst% by B seas |
Miody TSL temperature chamge during fest <.0'c —_ —_
SAR result with Body TSL -
AR averd em’ {1 g ol Body TR | Condtion |
SAR measured 250 s inpud poer Imig
SAR for nominal Sody TEL paramaiers normalived b 1 | 403 W i £ 108 %
| SAR averaged oeur 10 cm’ {10 ) of Sy TL | Cendilion )
SAR measured | 20 mwinput powsr S1BmWIg
| S4R for rominal Body TSL paramensrs [ nonmaissdn v | 204 il iy 2 107 0 ey
Certificate No: £18-57021 Page 3aly Certificate No: 21857021 Page tofs
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ERFHBEN P OGP

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

D2000V2 Sn:1009

‘TTL s_uln_

Al NS

i flead, Hsidian Dinsict, lsfing. 180151, Chira
ek (G- IADMEIIIN e 4B T-EMETI-90
Evrait cttkicainml com

DASYE Validation Report for Head TSL Derbe: 62,01 2018

Test Laborstary: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2O00V2 - SN: 1009
Commusicatian System: UID i, CW; Freguency: 2000 MHz; Duty Cyele: 1:1

Medium pammeters used: f= 2000 MHz: o = 1416 S/m; er = 38.89; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEETEC/ANSI 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

Phantce: Triple Flat Phastom $. Type: (D 000 P51 CA; Serial: 1161/1

*  Measarement SW: DASYSZ, Version 52,10 (0); SEMCAD X Version 14.6.10
417

ds=Sman, dy=Smm, dz=Smen

Reference Value = 95.98 Vim; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 19.7 Wikg

SAR(T )= 100.2 Wikg: SAR{0 g} = 517 Wikg
Maximum value of SAR {measured) = 162 Wikg

=B

A
-T.48

.z
1oy

Anre

0 dB = 162 Wikg = 12.10 dBW/kg

System Performance Check/Zoom Scan (Tx7x7) (Tx7x7WCube 0: Measurement grid:

‘TTI:J %,&ELLE_

P, Hadckan Diwic, Bing. 190051, China
% R

10GEA46T3-1 504
g it on

Impedance Measurement Plot for Head TSL

ane
e

0.0

T ST Tog g D000 R 0 T
VOB Y. GRGRRER T Y, W

TatinoE

i B

A B 51 iyues R, Huicien Distrct, B 00191, Chins
Tel +35. HE1I0AIL000  Fac ~B- 1062904312004
Eennil: cal ickizati.com [ ——

DASYS Validation Report for Body TSI,

Test Laboeaiory: CTTL, Beijing, China

DUT: Dipole 2000 MEz; Type: D000YV; Serial: DOV - SN; 1009

“ormmsanication System: UID 0, CW; Frequescy: 2000 MHz: Duty Cyele: 1:1
Medizm parameters used: £= 2000 MHz o = 1,564 Siwg g = $1,83; p = 1000 kpm®
Phantam seclion; Center Section
Messurement Standard: DASY4 (IEEE/EC/ANS] C63,19-2007)

DASYS Configeration;

Dene: 02 012008

Prabe: EXIDV4 - SNT464; ConnF(8.24,8.24,8.34); Calibrated: 9122017,
Sezsar-Surface: 1 4mm {Mechanical Surfice Detection)

Electronles: DAE4 Sn1525; Calibrated: 1022017

Phassiam: Triple Flat Phantom 5.1C; Type: 0 000 PS1 CA; Serial: 116111
Measurersent SW: DASYS2, Versian 52.10 (0): SEMCAD X Version 14.6.10
(1417

System Perfarmance Check/Zoom Scan (Tx7x7) (Tx7xT)Cube 0: Measurement grid:
dw=dmm, dy=5mm, dz=3mm

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

Peak SAR {uxirapalaed) = 19.7 Wikg

SAR( g} = 10.3 W, AR(ID g) = 5.18 Wikg

Masimum valoe of SAR (messured) = 16.3 Wikg

O dE = 163 Wikg = 1212 dABW/kg

Cestificsne No: 21307021 Fage Tof3

Certificate No: Z1 6-97021 Page S of & Cetifiomie No: 21347021 Fagedofd
® InColsberation wih
J, & b e a g I Colibcration with

d Mo 81 Naeram Hosd, Hlaidien Dierics, Rejing. 10191, Chita
Tk R 1053 ETI “ 2504

Fiec +hi- 10

Impedance Measuremaent Plot for Body TSL

Tamine

Cortificate No: £18.47021

[T S Loy wap 100608 Fa 00008 (L]
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No.: SRTC2019-9004(F)-19051701(H)
FCC ID:SRQ-AXON10PRO

D2450V2 Sn:738

i \g/,g i

S CAUBRATION LABORATORY

CIlIIﬁATIDN

Add: No.51 Xueyuan Road, Haidi ul' D»\m ijing, 100191, China
Tel: +86-10-62304633-2079 +86-10-62304633. u‘ CNAS L0570
Eoail cigeinuioon . i

Client SRTC Certificate No:  217-67140

[CALIBRATION CERTIFICATE

Object D2450v2 - SN: 738

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

Calibration Procedures for dipole validation kits

| Calibration date: September 18, 2017

| This caiibration Gertfcate documents the traceabiity 1o national standards, which realize the physical units of
| The and the with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facilty: environment femperaturez23)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration) |

PrmaryStandads ___ ID# _ Cal Date(Calirated by, Certficate No) __ Schoduled Caiibration
| “PowerMeter NRVD | 102186 02-Mar-17 (CTTL, No.J17X01254) M o
Power sensor NRV-ZS | 100596 02-Mar-17 (CTTL, No.J17X01254)
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAGN0.EX3-7433_Sep16)
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGNo Z17-97015)
_Secondary Standards D# Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4436C | MY48071430  13-Jan-17 (CTTL, No.J17X00286) Jan18 |
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
| —_— . .. 1
Narme Function Signature
Calibrated by Zhao Jing SAR Test Engineer é f_r
Reviewed by: Yu Zongying SAR Test Engineer

‘ Approved by ai

ianyuan SAR Project Leader |

Issued: September 21, 2017 |
s calibration cerfificate shall not be reproduced except in full without written approval of the laboratory: |

Cenificate No: 217.97140 Page 1 of 8

In Collsboration with

i

CALIBRATION LABORATORY

6 10-423M633.2504

E-mail: cri@chmar com wwr:chinastl.cn

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak

Scai\af -Averaged Specific Absorption Rate (SAR) in |he Human Head from Wireless
vices: ", 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 wirele:
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", 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 6 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.

» 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 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.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of

Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z17-97140 Page2 of 8

A" Cotabonion with
TT7 3 a
“SSmmee"  CAUBRATION LABORATORY
A Mo 1 ooy Ko adn i, B | 13, e
Tel: +86-10-62304633-207" +86-

Bt HOMon. ek

Measurement Conditions
DASY system configuration, as far as not given on page 1 .
| DASY Version DASYSZ 521001448

Extrapolation Advanced Extrapolation |

Phantom Tripée Flat Phantom 5.1C |

Distance Dipole Contor - TSL | 10mm [ wih Spacer |

[zoom Scan Resolution dx, gy, dz= 5 mm [

T s |

Frequency 2450 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were appiied. S
Tlmplnmrn Cunducllvny
Nam\ nal Head TSL parameters 220°C 32 180 mhoim _

| Measured Head TSL Hoad TSL paramoters @20£02)°C WTEE% 79 mho me

Head TSL termperature change during test| 107G -

SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL Enrvdwlwn ]
SRmessued 250 mw ingut powar 131mwig
snmunummax Head TSL. parameters nomaized to 1W | 52.4 mW ig £ 18.8 % (ke2)

| $AR averaged over 10 cm’ (10g)of Hoad of Head TS | Canmn
‘SAR measured 250 mw !ﬂDIll Dﬂww Ei0mW/g —
?m T uwp,ung‘% —
Body TSL parameters B o

The following parameters and calculations were applied. R
Temporature

P-vmmhmy cnmuclimy J

1,95 mnam
6% 198 mhoim < s %

1

Nominal Body TSL parameters | zac

Measured Body TSL parameters @20:02C | s28:
Body TSL temperature change during test|  <1.0°C

SAR result with Body T§L

SAR averaged over 1 cm’

T S I
SAR measured | 250 mW input power "7 132mWi/g i‘
SAR for nominal Bady TSL parameters [ normalized to TW f:mw!g:ﬂllﬂt[b!l
ey B
| SAR measured 250 mi input power 810mNig
SAR for nominal Body TSL parameters. - nomalized o W | 243 mWig £ 187 % te2) |

Certificate No: Z17-97140 Page 3 of &

In Collaboration with

Add: No.51 Xueyuan Road,
Tel: +86-10-67304633-20:
E-mail. itz

et Beijing. 100191, China
610-62304633-2500
com pdiwwo chinattl en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed to feed point 51.30+ 5820 B
Return Loss - 24508 |
- s —

Antenna Parameters with Body TSL

Impedance, transformed to fead paint w160+6 380 7]
—7 e

Retum Loss.

General Antenna Parameters and Design

Electrical Delay (one irection) 120808

After long term use with 100 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 o 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 arder 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 diple arms, because they might bend o the soldered
connections near the feedpaint 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

in Colsborston wm

idation Report for Head TSI
oratory: CTTL, Beijing, Chin
DUT: Dipeole 2450 MHz; Type: D2450V2; Serial:

Communication System: UID 0, CW; Frequency

D2450V2 - SN: 738
) MHz; Duty Cycle: 1:1
2450 MHz; 0 = 1.788 S/m; or = 38.67; p = 1000 kg/m3

19-2007)

Probe: EXIDV4 - SN7433; ConvF(7.45, 7.45, 7.45), Calibrated: 9726

ics: DAE4 Sn1331; Calibrated: 1/1

. tom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1
\klhwml:
7417)

SW: DASYS2, Version 52.10 (0); SEMCAD X Ve

n 14.6.10

ion/Zoom Scan (7x7X7) (7x7x7¥Cube 0: Measurement grid: dx=5mm,
dy=Smm, dz=Smm

Reference Value = 102
Peak SAR (extrapolaied)
SAR(1 g) = 13.1 W/kg; SAR(10 ) = 6.1 Wikg
Maximum value of SAR (measured) = 22.0 Wikg

rift = -0.01 dB

1357

1810
{2

-22.62
0 dB =22.0 Wikg = 13.42 dBW/kg

Ne: 21797140

| — E in Collsboration with
77 s pe s g
CALBRATION LABORATORY

31, China
04

+ omazmoy Fwme o2 B

Page 6 of 8

”‘\' n Callaboration with

=777 s a

e~ CALSRATION LABORATORY
Add: No.51 Xueyuan Road, Haic
Tek +86-1062304613-207%

DASYS Validation qurg for Body TSL Date: 09.18.2017
Test Laboratory: CTTL, B g, China
D2450V2; Serial: D2450V2 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.983 =52.51; p= 1000 kg/m®
Phantam scction: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

the EX3DV4 - SN7433; ConvF(7.46, 7.46, 7.46); Calibrated: 9/26/2016:
or-Surface: 1.4mm (Mechanical Surface Detection)

. [Cttrnmn DAE4 Snl1331; Calibrated: 1/19/2017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASYS52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

ole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurcment grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 96.41 Vim; Power Drift
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, 3 Wikg

-0.03 4B

.76 |
1315

17.53
[

0dB =223 Wikg

-21.91

Certificate No: Z17-97140 Page 70fs

P Cotacoration with
=777, s a
M- CALBRATION LABGRATORY
A Nost

n Road, Haidian Disteict, Beijing, 100191, Chin
3046332079 86-10-62304633-2504

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

D5GHzV2 Sn:1079 (1/4)

LR & & & A

O X CALBRATICN
| LN CHAS LiSTO
Certificate No:  Z17-87133

l. S A -

Drpect DSGHIZVE - SN 1078
Cafibirasion Procadursis] FE2iin0801

| Cakbration Procedures for dipole validaton ks
Castration dute. Septembar 25 2017

|
This caliamtion Carificate documents the traceahity 1o national standards, which rsakzs the giysical ity of
m and fhe h Protatiity aro given an the folowing

pages and are part of the oertificats.

Al callestions have been conductid i the clased labortory faclty: emviranment SemparstursERT and
iy TO%.

Calibrasion Equipment sed (MATE critical for calibation)

Prmary Sandants D8 Cal Ouim{Coubraind by, Goricata g _ Scheduled Cakbration
Power Meter NRPZ | 102196 02-Mar A7 {ETTL. No.J17X01284) Nar-18
Power santor  NRP-ZO1 | 100895 02-Mae-1T (CTTL. N J17X01254) Miae18
RsferancaPicbe EXIOVA | SN 1845 13-dan 1 HCTTL SPEAG NG Z18-67251) Jan18
DAES N 130 18-Jan- 1O TTL-BPEAG NG Z17.97018) Jantn |
|
iy |iDs o Do Calitrated by, Cerfiicats No.) Sehwduled Calbration
38 | MYARITHI0 13-Jan-17 (CTTL, No.J17X00288) Jan-1e
Nesworkanalyzer ESOT1C | MYABTIOSTI  13-Jam17 [CTTL. No.l17X00285) Jang
|
Name Function Signatuse
Catbraio by Zhao Jing SAR Test Engraser EXE 4]

Reviewed by, ¥ Zongying SAR Test Enginase %

| Approvee by Qi Dianyuan SAR Progect Lesder =71 _

Issund. September 28, 2017
This calir nat ptin e labaratary

Cemificate No: 2174711 Page 1 0f in

fissue simulating hquid

ConvF sensitivity in TSL / NORM,y 2

A not appicable or not measuned

G s Parf ing to the g -

a) |EEE Sid 1528-2013, "|EEE Practice for De g tha Peak

Spatiasl-Averaged Specific Absarplion Rato (SAR) in the Human Head from Wirsless
[ Devices: Me Techniques”, June 2013

b) IEC 62209-1, "M for of specific ab rate of human
#xposare to radio frequancy Seids from hand-heid and body-mounted wirsless
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

) KDB8ASS64, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASYA/S System Handbook

Mathods Applied and Interpretation of Parametors:

*  Maasumment Canditions: Further details are available from the Validatan Report at the end
of the cerficate. AR figures stated in the cerlificale are vald 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 Impedance 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

» Elcincal Delay: One-way delay between the SMA connector and fhe anbenna feod point

Nao uncertainty required

SAR measuned: SAR maasured af the stated antenna input power

SAR normaiized. SAR as measured, normalized fo an input power of 1 W at the antenna

connectorn

* SAR for nominal TSL paramelers: The measured TSL parameters am used 1o calculaty 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 a coverage pi y of y 85%

Comificaie No- £17:47133

Measuroment Conditions:

DAY gysiem configuraton. as far st sol gven anpage 1 S — —
DASY Verson DASYSY 5210.0.1448
Exirapolaten Azvanced Latrapolanon
Phantom Trise Fist Pramen 4 16 =

ey o |
Zoom Scan Resolution A dy = d mm oz =14 mm Graged Ratg » |4|Z|l|:ﬂ5¢—- |

| B | S ozt .
Frequancy |

. e - . |
Head TSL paramaters at 5200 MMz
Tre folowsng parametnrs and calculstons wers appied. — ST =

| Temparator Comauctovity
| Waminal Hesd T5L parmmaters. o .0 | e
;&mmruum 2020 BTN 48T mham 8% |

Hesd THL temperaturs changs during test 10

Sdll!_r_vwll with Hoad TSL at 5200 MHz
| 34N svernged weer 1 o' 1 @l of Hewd THL
[ —

SAR for noming! Hesd TEL parsmessrs

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

| 5AH memsuny 100 MY inpunt power 234 mWig
| BAR for naminal Hesd T5L parmeiers mormaiizas i W | 223 mW ig 2 242 % fiely
Cetificate Ne: 21797133 Page vaf 14

[t g D chanast i

Head T5L parameters at 5300 MHz
Sy STy BT CAIGAIN0NS WETE Expie

| Condactity
MWominal Wead TSL parametars

| Massurud Houd TAL parameters
Homd TSL temperature chassge durisg s

478 mism

AMT moma 8% |

BN

nomakzmdie W | B1A MW g E A N

SAR lor romingd Hesd THL pamesier

SAR gevraped over 10 o’ (10 54 of Hesd T
SAR massued 150 = gt powe: 1\ Wy |

AR fior normal Hess TSL prameers nomaszed o W 212 W g % 342 % [ed)

Head TSL parameters at 5500 MHz

The following parwmasirs s calinsoms wers sppled — . —— —

Tompecaturs Fermttinity Canductivity

| Nominaibesa TCparameten | movc | s | csammam
!mmnumw—-—-_w ~ | maseont | mrass AR o s h |
e e B E—— ]
SAR result with Head TSL a1 8500MHz o ——

SAR averaged over 1 1131 of Howd THL Cenaten |

AR massures ) [ roseptpor |

o e o ey | o

[SAR st e 10 e’ (Wt TeL | Comen |

AR meanrsa | vomwimdpew | iwewie |

SAR for romnel Head TEL parsmets

noomiend s W | T1A Wi £ 2% o) |
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Tk 1

e e

Head TSL parametors at 5600 MHz
Tha ldlcming grarmesters and caic.tanons waih appied.

Conductiviy

Temparatan Pormittiegy
| Wominal Head TEL parameters | =mewe 155
Massured Huad TSL parameters | meozeme | Wrssw

sl THL tempseatine chargs during fes <0 | T i

SAR result 1 Hoad T
| sm»«m”s

| 54 messarua

600 MHz
o' {1 gl Mead TRL

lwe Yor romiial Head TS paww.

10 g of Hean TSL Carviimn
SAR Mo | me:wplwm

| SAR for nomnal Hos TEL paramaters romslized i 11

Head TSL parameters at S800 MHz
Tha fivlowing paremesen and coculanons wsk appisd S
| m-uuum Parmittivy Conduetivity

Nominat Head T5L pasmedes 2207

353 537 mhaim

Maasured Haad T9L paremeters. “@aoseac Bhan simmnamaay |
tiead TSL ismperatarn change during test|  <10°C 5 1= 3

SAR rasult with Hoad TSL at 5800 MHz
! uged cvwr 1 o’ (1 g) of Hewd TEL Condtion

100 M input power | | TREmWig |

nocvakmd W THT THT mW g 214&|»—n|

Gordiion =i

nnmwu Pl power | 2a5mWig
SAR tor nominal Haad TL aarameters somaizedto -w |ZE iy 242 % ) |
Cntificate Mo 217 Puge s of 14

Body TSL parameters at 5200 Mz
e Uiy e

— res =

| Tamy Parmi ot

| — | Iweeeiiie. | Femibay || Sty
semined Body TSL parameters | =moc 480

Measured Body T5L parameters | m2osome 85 Y
Boy TSL femparature change during test| <10 °C = T

SAR result with Body TSL at 5200 MHz I
11 g of Body THL Candtion |

| SAR averaged over 1

| 548 masmue 100 MW rpud power 7520

SJ\H“arnrralEM TSL parpmeters THE A ig £ 244 % (k) |

AR sueraged over 10 om' (184) o Body TL |
| SAR messred | 100 i Ingaat power

| 8A for romnal Bady TSL parameters

normalzed o 1W

Body TSL parameters at 5300 Mz
“The foilceing parametaes. and caleustony wers aopkod

| r....,..-nm_l Permitivay | c:«ﬂn:l‘\‘l'r -|
| Momina! Body TSL parnmeters zaC . |

s _| S4zmham

| Maasured Body T5L parsmetars 451xes~. 5s‘.wmo~

Body TEL tamperaturs changs during teat 0 -

SAR result with Body ISL at 8300 MHz =y
| BAR wveraged ovar 1 cm’ |1 gl of Body TEL Condiion
LMRMM 100 MW put power | TEAmW /g

L — romaized o W | 76.8 0 iy £ 248 % 2] |
| SAR averaged over 18 cm’ (12 gl of Body TEL Condton |
| SAR measuwl | i nwbww 28mNig

| BAR kor nominal Body TSL parametn: [r—

1.9 13 £ 242 W fheg) |

ZI7e733 Pageéaf s

* in Colsbostion with

Body TEL paramatars at 5500 MHz

g TSRS and

| Mominal Body TSL parameters |

Msisured Body 5L L parametars [

Body TSL femperatura changs during uq

480 585 rhotm

572 mhoim +6 %

SAR result with Body TSL at 5500 MHz
SAR avaraged ever 1 £’ (1g) of Body TEL Condition

BAR s 100 M Inpi powar B3N ig

snmc«m—nalamrs_nn«m FOmAliond 5 TW | 32,4 mi ig £ 24.4 % fhed)

waeaged cver 10 o nomuam rsL Candtian
100 i neut powr 23 mig

SR for rominal Body TEL parametars waicndto W | 218G 2 242 % (ked)
Body TSL parameters at SGUU MH:
Tha Faiicaring acamatacy i 8 e nibnd = ;
Tomperature | Parmiziry | Gonductivey |

Nominal Body T5L pacamisers no'c 5 577 mhaim
hmﬂeq TS parametars
Body TSL tamparature changa durig test | <

SEArE% ‘u?]mnn' wen |

AR wetrwged cvee 1 e’ (1 ) of Body THL Condition
[ p— 100 M g powsr
5AR for naming! Body TEL pasmiters nanmalion fa TW

SAR avaraged over 10 cm' (18 g| of Body THL Condion
SAR Semsired | 100w ingaat powes
| SAR for nominal Bocy TL parameters | remimdic 00| 2.0m iy £ 202 % gl
Contificate No: Z17. Pege Tal 16
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TTI 5. p e a g

Body T5L parameters at 5800 MHz
“The dolizwing carmmaters s caeuatons wer apelad R §
| Temparsben | Peemitvey | r:muwum |
: B il S | .l |

| Morinal Body TSL parameters 20T | a2 00 mhals
umumm1unmmm | oo 480 20% .bkmmhﬂk

Body TSL wmparature ¢hange during ‘ul! U]

SAR result with Body TSL at 5800 MHz

| 8k avarsged over 1 oo’ (1 g1 of Besy a2 | Conation T =1
W"‘Gﬂl\l"ﬂ T | IIT»JIMIFW_I B
SARIormm'\x !na, TaL evaeiers | resmamw 'u W ig £24, %p |
SAR movnznc over 10 o' (5D ghof oty L] Contten !
SARmuamrss ‘Enmﬁ'run‘lww'!r | atrewig

[5a tor et By ToL premmmn | remalzedia W | n_uq}ha,?ﬁ: i) |

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

Antenna Parameters with Head TSL at 5300 MHz

Imessdance, ranstomed Io fesd paint

Feum Loss

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

Impednnce. ransfomed fo fued poi

| Ratum Loss 3
Antonna Paramaters with Body TSL at 5200 MHz

[ mossanca. anstormas ot gt R
| Retum Loss. A‘-ll 8
Antonna Paramators with Body TSL at 300 MHz

Impecance, ransfomed o fee peise

Retum Loss
L

fleae No: 21797133 Page9of 14

B inColbertion with

Antenna Parameters with Body TSL at 5500 MHz

mpedires, nnwlsme o feed pont

Fmtum Loss

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 dipedor) |

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 SPEAG

Cenificoes No: 21797133

in Calsboraton wih

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 MHz/Zoom Scan,
dist=1.4mm (BxBx7)/Cube 0: Measurement grid. de=4mm, dy=dmm, dz=1
Referance Vakie = 5881 Vim; Power Drift = -0.01 4B

Paak SAR (extrapalated) = 30 8 Wikg

SAR(T 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
Refarence Value = 85.19 Vim; Powsr 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

1, g, 00191, Chiza
T =B 10, 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

V280

-18.31

26,75 |
L
&A1
0 dB = 19.7 Wikg = 12.04 dBWikg
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CALIBRATION LABORATORY

DASYE Validation Report for Bady TSL Dlate. 0628 2017
Test Labarstory: CTTL, Beigng, China
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHZVZ - SN: 1078
Communication System: CW, Frequency: 5200 MHz, Freguency 5300 Mz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: SBOD MHz.
Medum paramatars used. | = 5200 MHz; 0 = 5.362 mbo/m, er = 48.47; g = 1000
kg/m3, Medium parameters used: f = 5300 MHz o = 5 468 mha/m: er = 4921, =
1000 kgim3, Medium parameters used: f= 5500 MHz. o = 5§ 722 mhoim; er = 48.03;
# = 1000 kgim3, Medium parameters usad: = 5500 MHz: o = 5,733 mhoim; & =
48.37: p = 1000 ky/m3, Medium paramaters used: | = 5800 Mz, o = 5 635 mhimn
“ £r = 48,98, p = 1000 kgim3,
Phantom sectan: Canter Section
—a Measurement Standard: DASYS (IEEENECIANS! 063 18-2007)
DASYS Configuration
+  Probe: EXIDN4 - SN3846; CarvF(d 55 4 95.4.05); Calibatad: 11132017,
CanwF(4.85.4.95,4 95| Calibraled 11132017 ConvF(4 18,4.18,4.18);
Calibrated 1132017, CorwF(d.18.4 18,4 18); Calbratod: 1132017,
ConF(4.53,4 53 4 53); Catbrated: 17132017,
Sensor-Surtace: 1.4mm (Mechanical Surface Detection)
Electrarics: DAE4 $n1331; Calibrated: 2017118
Phantom: Triple Flat Phanlom 5,1C; Type: QD 000 P51 CA. Sesial: 116173
. Measuremant SW: DASYS2, Version 5210 (3); SEMCAD X Version 14.6.10
# == (7417
Dipole Calibration Pin=100mW, d=10mm, f=5200 MHz{Zoom Scan,
| dist=1.4mm (Bx8x7)/Cube 0: Measurament grd. dxsdmm, dy=dmm. dz=1 demen
Reference Value = 55,18 Vim; Powes Dnft = 0.01 dB
o - = 2 a Paak SAR (extrapalated) = 30.0 Wikg
T furtioe —— e SAR(1 g) =7.52 Wikg: SAR{10 g) = 2.12 Wikg
Maximum value of SAR (measured) = 18.2 Wiy

Dipole Calibration [Pin=100mW, d=10mm, f=5300 MHzZoom Scan,
dist=1.4mm (BxBx7)/Cube 0: Measurement grid. de=dmm_ dy=4mm, dz=1 4min
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

Maximum value of SAR (measured) = 18.3 Wikg

Page 14.0f 16
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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] = 8.22 Wikg: SAR{10 g} = 2.35 Wikg

Maximum value of SAR (measured) = 19.8 Wikg |

Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan, day ‘.
dist=1.4mm (8xBx7VCube 0: Measurement grid: de=4mm, dy=dmm, dz=1 dmm =a=a .
Referance Value = 67.75 Virm. Pawer Drift = 0.01 48 ———
Peak SAR (exirapolated) = 34.2 Wikg o : J i |
SAR(1 g) = 8.08 Wikg. SAR(10 g} = 2.3 Wikg
Maximum value of SAR {measured) = 19.3 Wikg =
Dipale Calibration (Pin=100mW, d=10mm, 1=5800 MHz/Zoom Scan,
dist=1.4mm (BxEx7VCube 0: Measurement gnd: dx=4mm, dy=4mm, dz=1 dmm
Reference Value = B8.20 Vim; Power Drift = 0.05 dB
Peak SAR (pxirapolated) = 33.3 Wikg
SAR(1 g) = 7.73 Wikg; SAR{10 g) = 2.17 Wikg |
Manimum valu of SAR (measured) = 18.3 Wikg & |
s = e -
L]
553 - = = v = pore
13.06
19.60
-26.13
3266 L

0dB = 18.3 Wikg = 12.62 dBWikg
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