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DASYIEASY - Parameters of Probe: ES3DV3 - SN: 3127
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Probe Overall Length L _| RB, 20 MHz, QPSK) Z_|609 |6632 |1890 1409 | |
— - 10108 | LTE-FOD 580 | 609 6624 | 1907 |1395 |+1.9%
Probe Body Diameter | (sc-FOMA, 100% [ 6.10 [ 6633 | | 1415 |
— ~ RB, 10 MHz, QPSK) Jz 605 | 66.19 1380
| Tip Length 1054 * LTE-FDD [575 x__[581 [6s85 [1893 1361 =19%
T T (SC-FOMA, 50% | 6592 [19.01 |13
TeDiwmewe o | | RB, 10 MHz, QPSK) 1347 | |
Probe Tip to Sensor X Calibration Point 10168 | LTEFOD s 1308 ‘IJI %
ik e ket = i | (SC-FDMA, 1 RB, 1313
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Recommended Measurement Distance from Surface MMoze7 [LTEFDD 581
T == == ‘ (SC-FDMA, 50% [ 140.7
RB, 20 MHz, QPSK]__ il ¢ 14 i | _I 39.6
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Other Probe Parameters e - D | Communication | PAR m Une® |
| Semecr Amangemant o [ Tow 0 [ —Twss e |
Connacior Angle | a2 [emd |
D — —_— -1 | | | 1684
| Mechanical Surface Detection Mode enabled 10011 | UMTS-FDOD FIT] 2 (1474 [a1m%
[ - 1 (WCDMA} |
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o s——— e N 10031 | OSMFDO (TOMA | 939 1482 |224%
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| CALIBRATION CERTIFICATE
‘ Object D750V3 - SN: 1101

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

Galibration Procedures for dipole validation kits |
Calibration date September 13, 2017 |

This calibration Certficate documents the traceabillty to national standards, which realize the physical units of
| The d the with confidence probability are given on the following
‘ pages and are part of the certficate

| Al calibrations have been conducted in the closed labaratory facility: environment temperaturedz2:3)c and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date(Calibrated by, Certficate No) __Scheduied Callbration_|
Power Meter NRVD 102188 02:Mar-17 (CTTL, No.J17X01254) War-18 |
Power sensor NRV-25 ‘ 100596 02 Mar-17 (CTTL, No.J17X01254) Mar-18 [
Reference Probe EXIDV4 | SN 7433 26-Sep-18(SPEAG N0 EX3-7433_Sep16) Sep-17
DAES SN 133 18-Jan-17(CTTL-SPEAG N0 217-97015) Jan-18 |
‘Secondary Standards | ID# Cal Date(Calibrated by, Cerliicate No.) _ Scheduled Calibration
Signal Gonerator E4438C | MY4071430  13-Jan-17 (CTTL No.J17X00286) Jan-1B

| NetworkAnsyzer ESOTIC | MYASTHOTa  13-dan-17 (CTTL, No.J17X00288) Jan-18
| — |
Name Function Signature ‘
Calibrated by: Zhao Jing SAR Test Engineer

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

Issued: September 16, 2017
This calibration cerificate shall not be reproduced except in full without written approval of tha iaboratory.

Certificate No: Z17-97134 Page 10f§

Adid: No 51 Xucyuan Rood, Haidien District, Beijing, 100191, China
¥ 2504

Tel: +B6-110-6230463 3. 4861062304633
- mail: clfchinan it e chinat.ca
Glossary
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methads Applied and Interpretation of Parameters:

» Measuremen! Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the cerfificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is meunted 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 Retum Loss ensures low

reflected pawer. No uncertainty required.

Elecincal Delay: One-way delay between the SMA cannector and the antenna feed point

No uncertainty required.

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

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

connector.

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 ul‘
Measurement multiplied by the coverage factor k=2, which for a normal distribution
C o a coverage ility of i 95%.

Certificate No: Z17-97134 Page2 of

In Callaboration with

Tel: +86-10-623046;
E-mail: sul

Measurement Conditions
DASY system configuration, & far s not given on page 1

DASY Version DASYS2 521001446 ‘
| extvapolation Atvanced Extrapolation ! o -J

Phantom Triple Fiat Prartom 8 1C |

Distance Dipole Contor - TSL 15 mm T ith Spacer

Zoom Scan Resolution dx, gy, dz= 5 mm | |

Frequency 750 MHz = 1 MHz

Head TSL parameters
The follawing parsmeters and calc

Temperature Parmittivity Conductivity J
2207C 419

Nominal Head TSL parameters ] | _ommbom |
Measured Head TSL parameters | w2002 1546% |naa '""“"“’51‘
Head TSL nmp-muun(n.ng,gumgm.j_n o' |
SAR result with Head TSL___ o ==
SARaveragedover 1 cm' (1g)ofHeadTSL | Condton |
SAR measured 250 MW input power 205mw/g
SAR for nominel Head TSLparameters | nomaizedmo 1w | 825 mm_{nﬂ
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition | T
AR measured 250 miN it power %1 SAmwig
SAR for nomingl Head TSL parameters. nomalzedto W | 539 mW/g £187 m
Body TSL parameters
The follwing paramelers : applied o
Tomporature | Permittivty «‘ Conductivity ‘
Nominal Body TSL parameters 20¢ | 5 | csemhom |
| Mossured Body TSL parameters - Gos0zC | 55:?7 | nes mhom 254
Body TSL temperature change during test <1.0°C | o

®

AR resuit with Body TSL B
SAR averaged over 1 cm” (1 g) of Body TSL Condion
SAR measured 250 mW input power 215mWig

SAR for nominal Body TSL parameters nomaizedto W | 8.69 mW g +18.8 'f.(a:
smegsa over10 cm’ (10 g) of Body TSL Condition
[ AR measurea 250 mW input power 1a2mwrg
EE‘E: ‘nominal Body TSL parameters romaiized to 1W 7‘& W g $18.7 % (ke2)
Cenfieate No: Z17-97134 Paged of & B -
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CALIBRATION LABORATORY

Add: No 51 Xueyuan Road. Haidisn District, Beijing, 10019, China
Tel +36-10-623046333079  Fax: +86-10.62304633-2504
E-mil. cilichinatd.com b chins

Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL

53.90+ 0240 *1

- 28,408

[ impegance, ransformed 1o feed pornt

| Retum Loss

Antenna Parameters with Body TSL

impedance, Iransformed to foed point 520022210

Return Loss. 30.6dB |
General Antenna Parameters and Design
Eiectrical Delay (one direction) T 1.136ns |

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

The dipole is made of standard seirigic coaxial cable. The center conductor of the feading line is directly
connected o the second arm of the dipole. The antenna is therefore shortcircuited for DC-signals. On some
of the dipoles, smal end caps are added to the dipole arms in order to improve matching when loaded
according fo 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.

Na excessive force must be appiied to the dipole ams, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

| Manutactured by

Cenificate No: Z17-97134 Page 40f§
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DASYS Validation Report for Head TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole MHz; Type: D750’ 1: D750V - SN: 1101
Communication System: ULD 0, CW; Frequency: 750 MHz; Duty

50 MHz; 0 = 0.879 S/m; £, = 41.54; p

Date: 09.13.2017

Medium parameters used:
Phantom section: Left Section

Measurement Standard: DASYS (IEEE/EC,
ASYS Configuration

NSI €63.19-2007)

Probe: EX3DV4 - SN7433; ConvF(10.01, 10.01, 10.01); Calibrated: 9/26/2016;
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
Electronics: DAE4 8n1331; Calibrated: 1/19/2017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sex
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X V
(7417)

116171
sion 14.6.10

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 53,10 V/m; Power Drifi = -0.05 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(] g) = 2.05 Wikg; SAR(10 g) = 134 Wikg

Maximum value of SAR (measured) = 2.77 Wikg

5

2.09
419
6.28
.38

10.47
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A idation Report for Body TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: BTSOV3; Serial: DIS0V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyle: 1:1
Medium parameters used: = 750 MHz: 0 = 0.946 S/m; &, = 55.41; p = 1000 ke/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/EC/ANSE C63.19-2007)

DASYS Configuration

Date: 09.13.2017

o Probe: EX3DV4 - SN7433; ConvF(9.83, 9.83, 9.83); 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: 1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 53,35 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated)
SAR(1 g) = 2.15 W/kg; S 42 Wikg

Maximum value of SAR (measured) = 2 88 W/kg

a8

107 |&

0.dB = 2.88 W/kg = 4.59 dBW/kg
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Client SRTC Certificate No:  Z17-97135
|CALIBRATION CERTIFICATE ]

Object DB83I5V2 - SN; 4d023 |

Calibration Procedure(s) T ‘

Calibration Procedures for dipole validation kits

Calibration date Seplember 13, 2017 ‘

|

| This calibration Certficate documents the traceabilty to national standards, which reaiize the physical units of |
The and the with confidence probabilty are given on the following |

| pages and are part of the certricate.

All calibrations have been conducted in the closed laboratory facily: environment temperaturszze) T and
humidity<70%.

Calibration Equipment used (M&TE eritical for calibration)

| Primary Standasds D# Cal Date{Calibra cate No,) _ Calibration_|
Power Meter NRVD [ Feziee 02-Mar17 (GTTL, No.J17X01254) Marig |
Power sensar NRV-ZS | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Relerence Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No EX3-7433_Sept6) Sop-17 |
‘ DAE¢ SN 1331 19-Jan-17(CTTL-SPEAG N0 217-7015) Jan18
Secondary Standerds | ID# __ Gal Date(Cailbrated by, Certficate No) __ Scheduled Caltation
Signal Generator E4438C | MYAB071430  13.Jan-17 (CTTL. No.J17X00288) Jan-18
Network Analyzer ES071C | MY4110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
= — S —
|
Name Function Signature
Calibrated by Zhao Jing SAR Test Enginser 2{
[
Reviewed by Yu Zongying SAR Test Engineer %
| Approved by Qi Dianyyan SAR Project Leader B |

Issued: September 16, 2017
| This caiibratian certficate shal not be reproduced except n full without wiittan approval of the laboratory

Cenificate No: 217-97135 Page | of 8

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx.y,z

N/A not applicable or not measured

Calibration is According to the ing Standards:

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

b) IEC 62209-1, *I pi for

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Addi

e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

in Collaboration with

Add: No-$1 Xueyusn Road, Haidion District, Beijing, 100191, China
Tel, 486 332079 Fax +86-1062304633-2504
Eemail- cthizchinart com b chinatl e

Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless

C ices: ", June 2013

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

communication devices used in close proximity to the human bady (frequency range of
30MHz to 6GHz)", March 2010

jonal Documentation:

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 Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms eriented
paraliel to the body axis

Feed Point Impedance and Relumn 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 peint. 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
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 nomal distribution

Corresponds to a coverage probability of approximately 85%.

Certificate No: Z17.97135 Page20f§
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Measurement Conditions
DASY system configuration, as far as not given on paga 1
DASY Version DASYS2

Ext

tation

Advanced Exiragolation

Phantom

Tripie Fiat Phantom 51C

—

‘ Distance Dipole Certe

Zoom Scan Resalution dx. dy. dz = 5 mm

| Frequency B35 MHz 51 MHz

Head TSL parameters
The and calculabons were applied

Head TSL temperature change during test| <1 0°C —

SAR result with | TSL

| SAR for nominal Head TSL parameters

Body TSL parameters

‘The following parameters and calculations ware applied
oliowing parameters and calculalions ware app =

| Body TSL temporaturs changeduing est| <10°C |
SARresultwith Body TSL =
SAR 1 cm’ (1g)of Body TSL Condtion 1
| SAR measured 250 W input pawer |
SAR for nominal Body TSL parameters normalized to 1W
SAR averaged over 10 o’ u_g_g]_-m:,E Candilion
SAR messursd. 250 mW input pwvi(
|:;nn for nominal Body TSL parameters % nomatzed to W
Certificate No: 21797135 Page 3or8

15 mm r win Spacer

| | Temporature
Nominal Head TSL parameters | 220 415
Measured Head TSL parameters (220202)°C | #1.346%

SAR averaged over 10 cm’ {10 g) of Hoad TSL Condition
| 8AR measured 250 mW input power

s2mW /g
w | 606 mW g £ 18.7 %

Temperaturs Permittivity

20°C | ss2

Nominal Body TSL parameters ‘] osrmhom |
Measured Body TSL parameters. 220+02)°C | 557268% LD%MHW}:S%—‘

ity
osomham |

lonnmhorm.é_ﬂﬁ

SAR averaged avar 1 cm’ (1 g) of Head TSL Con . ) ]
SAR measured 260 m input power 238mWig

‘SAR for nominal Head TSL parameters. normalized o W | 9.37 mW ig £ 18.8 % (k=2)
lsmloibibhitubaobbopdlhiad i — o =

—
=

158mw /g

17 miN Jg £187 % (k=2) |

s In Colsboration with

Add: No $1 Xueyuian Road, Haidisn Distri
Tel: +86-10-623M633-2079  Fax: +8

jing, 100191, China
+ 046332504
E-mail: et @chinat com hitp: e chinat] cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformad 10 feed point

Refum Loss r

51.00-2750

|
- 30768

Antenna Parameters with Body TSL.

Impedance, transfarmed to feed point 4660-3610 T
Retu Loss 26 8B |

General Antenna Parameters and Design

Elecirical Detay (ane direction)

After long term use with 100W radiated power, only a siignt warming of the dipole near the feedpaint can
be measured

The dipole is made of standard semirigid coaxial cable, The center conductor of the fesding fine s diractly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in arder o improve matching when loaded
according fo the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

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

Additional EUT Data

Manufoctur
| Manufactured by SPEAG ]
Certificane No: 217-97135 Page 4 of §
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in Collebaration with

5 Validation Report for Head TSL Date: 09.13.2017
aboratory: CTTL, Beijing, China
Dipole 835 MHz; Type: D835V2; Serial: nnuvz SN: 4d023
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:]
Medium parameters used: {= 835 MHz; @ = 0.903 S/m; &, = 41.34; p = 1000 kg/m’
Phantom section: Left Section
Measurcment Standard: DASY (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration

Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9.82); Calibrated: 912672016,
Sensor-Surface: 1 4mm (Mechanical Surface Detection)

Electronics: DAE4 $n1331; 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
17

Dipole Calibration/Zoom Scan (Tx7x7) (Tx7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=
Reference Value = 56.28V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.66 Wikg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.52 Wikg
Maximum value of SAR (measured) = 3.21 Wikg

-6.43

0.50

10.72
0dB =3.21 Wikg =5.07 dBW/kg

Centificate No: 217-97135 Page Sof §
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s InCollsbarstion with

DASYS Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTIL chmg ( hm.\
DUT: Dipole 835 MHz; Type: Serial: D83SV2 - SN: 4d023
Communication System LIDU CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0,958 S/m; ¢, = 55.68; p = 1000 kg/m’
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
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
Electronics: DAE# Sn1331; Calibrated: 1/19/2017
Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASY ion 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = $6.17 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3,57 Wrkg

SAR(I g) = 2.34 Wikg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 3.15 W/kg

630
-8.40

[
050 |

0dB =3.15 Wkg = 4.98 dBW/kg

Certificate No: Z17-97135 Page 70f 8
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Impedance Measurement Plot for

ody TSL
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SR l C No.: SRTC2018-9004(F)-18051502(H)

e rniyneseues Ty FCC ID: 2A0YWH1T1000

D1800V2 Sn:2d084

"-\' In Collsbaration with Sy, 37 r\' b S
Q7L e sa S50 M e Lt

CALIBRATION LABORATORY o
1 Xucyuan load, Haidin Disic, Beij
Ade: No.$1 Xucyuan Road, Haidian Distic, Bejing. 10 CALIBRATION 230463320 i
To 106063307 i +86-10-6230063 CNAS LOSTO il i gehinar
E-mail: ctl@chinadt] com hitp éwwow.chinattl.cn
__cient _SRTC Certificate No:  Z17-97138 Glossary: —
TSL tissue simulating liqui
CALIBRATION CERTIFICATE I ConvF sensitivity in TSL / NORMx,y.z
N/A not applicable or not measured
| obiect D1800V2 - SN: 2084
| can Calibration is Performed According to the Following Standards:
Calibration Procedurs(s) FF-211.003-01 a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak

Calibration Procedures for dipole validation kils ipaual-;\uemged é;g:lc:wg: Absorption Rate (SAR) in the Human Head from Wireless

", June 2013
b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity o the ear (frequency range of 300MHz to 3GHz)", February

Calibration date: September 15,2017

2005

This calibration Certificate s the iraceabiity to national standards, which the physical f §

e e BT The He e A £ B et v LA S i ko o) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
. ® Probatiy a% ghven on fhe olowing communication devices used in close proximity to the human body (frequency range of

| pages and are part of the certiicate. 30MHz to 6GHz)", March 2010

d) KDBB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

All calibraions have been conducted in the closed laboratory faciity. environment temperature22+3)C and
humidity<70%.

Additional Documentation:

Calibration Equipment used (M&TE riical for calibration) | &) DASY4/5 System Handbook

" Primary Standards 0# vated by, Corificate No) _ Scheduled Caiiration Methods Applied and Interpretation of Parameters:
Power Meter NRP2 102186 i NoJ17X01264) Mar-18 «  Measurement Conditions: Further details are available from the Validation Report at the end
Power sensor NRP-Z91 | 100586 02-Mar-17 (CTTL, No J17X01254) Mar-18 of the certificate. All figures stated in the certificate are valid at the frequency indicated
Reference Probe EX30V4 | SN 7433 26-Sep-16(SPEAG No EX3-7433_Sep16) Sep-17 « Antenna Parameters with TSL: The dipole is mounted with the spacer to position ts feed
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGN0 217-97015) Jan-18 point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the bady axis.
e e eowra3 o Det(Callytad by Ceifcal o) Schedued Calaton o o o ks e e, T e ey Y VA L e
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL. No.J17X00285) Jan-18 measuremen at the SMA conneclor to the faed point, The Return Logs encures low
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 | vetioiAnl power. Mo vevsestality roquipad
I o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
| 1 No uncertainty required
Name Function Signature | * SAR measured: SAR measured at the staled antenna input power.
Calibrated by + SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
¥ Zhao ding SAR Test Engineer 43 o o
) «  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
Reviewed by Yu Zongying SAR Test Engineer % nominal SAR result

Approved by Qi Dianyuan SAR Project Leader e |
‘ The reported uncertainty of measurement is stated as the standard uncertainty of

| Issued: September 18, 2017 Measurement multiplied by the coverage factor k=2, which for a nommal distribution |
| This calibration cerificate shall not be reproduced except in full without written approval of the laboratory | to a coverage p y of 95%.

-

Certificate No: Z17-97138 Page 1 of & Certificate No: £17-97138 Page 1of§
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)

DASY sysiem as far 2s not given on page 1 )
DASY Version DASYS2 521001446 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolaton _ — — — -
o SR —_— | | impedance, transformed to feed point | 48.30- 1550
Phantom Triple Fiat Phantom § 1C
—_— I —" Return Loss - 35408
Distance Dipole Center - TSL 10mm | wih Spacer [ = (EEN..
2o0m Scan Resolution ax oy, gz =5 mm | | Antenna Parameters with Body TSL
| Froquency 1800 MHz £ 1 Mz | — — _—
- ™ Impedance, transformed to feed poi ‘
Head TSL parameters | Return Loss ‘ j
The following parameters. were applied = o k
[ — ‘J“““"u"i"m" .| Hondhciviy General Antenna Parameters and Design
Nominal Head TSL parametars 1 20°C 40.0 1.40 mhoim R -
Measurad Head TSL parameters (220202 406£0% | 142mhamest% Slackiom (weyiomdily R ]
Head TSL. temperature change during test|  <1.0°C = -
SAR result with Head TSL - —— — Afer long term use with 100W radiated power, only & slight warming of the dipole near the feedpoint can
| SAR averaged aver 1_cm'_{(1 g) of Head TSL Condition 7 be measured.
AR messured 250 mW input poweer aTemW /g

— - The dipole is made of standard semingid coaxial cable. The center canductor of the feeding fine is directly
SAR for nominal Head TSL parameters. nommalized to lW 300 mW /g £ 18.8 % (ke2) | cannected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
- . of the dipoles, small end caps are added o the dipale arms in order (o improve matching when loaded

averas over cm’ Condition .
[ SAR dswiagiedt dvet 10 (105) of Head Ta1. S _ according 1o the position as explained in the "Measurement Condilions” paragraph. The SAR data are not
FErE— 250 mW input power s12mWig affected by this change. The overall dipole length is stil according 1o the Standard
— — . — Na excessive force must be applied 1o the dipole amms, because they might bend or the soldsred
SAR for nominal Head TSL parameters nomalzed to 1W [ 20.6 mWig 2187 % (ked) connections near the feedpoint may be damaged

Bady TSL parameters

The folowing parameters and calculations were applied — - Additional EUT Data
j Temperature | Pormittivity Gonductivity
Nominal Body TSL parameters | 2207 533 | 1.52mhoim Manufactured by ~ seeac
Measured Body TSL parameters | @osonc 538:6% | 150mhomes% | o
Body TSL temperature change during test| <10 °C _—
SAR result with Body TSL = -
SAR sveraged over 1 cm’ (1g)ofBodyTSL | Condtion - =]
SAR measur 250 mW input power G84mwIg |
SAR for nominal Body TSL parameters nomalized to 1W | 38.7 mW ig £ 18.8 % (ke2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Canditian ‘
SAR measured 250 MW input power S518mW/g |
i . | ol i ) 1
SAR for nominal Body TSL parameters nermalized o 1W | 20.8 mW g £ |
. Cenificate No: 21797138 Page 40f 8
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No.: SRTC2018-9004(F)-18051502(H)
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D1800V2 Sn:2d084

In Collaboration with

DASYS Validation Report for Head TSL Date: 09.15.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V; Serial: DI$00VZ - $N: 2d084
Communication System: UID 0, CW; Frequency: 1800 Mi{z; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1423 Sim; er = 40.37; p= 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/
DASYS5 Configuration:

NS C63.19-2007)

+  Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); 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
(7417)

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

Reference Value = 93.90 Vim; Power Drifi = 0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 9.79 W/kg; SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 15.5 W/kg

o

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

Cerificate No: Z17-97138 Page sof 8

In Collsbarstion with

Add: No 51 Xosyum Rosd, Haidian
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Impedance Measurement Plot for Head TSL.
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DASYS Validation Report for Body TSL Date: 09.142017
Test Laboratory: CTTL, Bejjing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00V2 - SN; 20084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: £ = 1800 MHz, o = 1503 $/m; & = 53.79; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IF
DASYS Configuration:

TEC/ANSI C63.19-2007)

»  Probe: 3DV4 - SNT433; ConvF(7.75, 7.75, 7.75); Calibrated: 9/26/2016:;

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

Electronics: DAE4 Sn1331; Calibrated: 1/1972017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14,6,10
(7413)

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

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

Peak SAR (extrapolated) = 8.0 Wikg

SAR(1 g) = 9.84 Wikg; SAR(10 g) = 5,18 W/kg

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

-5.02
-10.23

REXT]

o
A7.05

0 dB = 152 Wikg = 11.82 dBW/kg

Ceniifieate No: 21797138 Page 7of§
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Impedance Measurement Plot for Body TSL
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No.: SRTC2018-9004(F)-18051502(H)
FCC ID: 2A0YWH1T1000

D2000V2 Sn:1009

DASYS Validation Hopsrt for Hosd TR D 0201 2008
Test Laboratory: CTTL, Beijiig. China
DUT: Digeode 30008 M oo DIOVY; Seral D2OOVI - SN: 1009
Communication Sysien: LI 6, CW,; Frequency: 2000 Mt Dety Cyche: 1:1
Medium purameters used: = 2000 Mile: @ = L416 S o = S, p = 1000 kg'm)
Phastom socticn 1.2 Sevdon
Memmrement Standand: DASYS (IEEEAECIANS] C63.15-200T)
DASY Conflgaration

o Probe: EXIDV - SNT464; ComF(R39, 599, 509 Calibrated: 91272017,
o Semsor-Surface | dmem (Mechanics! Surface Detection)

IESectromies: DAEA Sal525; Culibrsted: 10272017

Phantom: Triphe Fla Phantom 5.1C; Type: QD 000 P31 CA; Serial: 116111
Messwremens SW: DASYS2, Version 52,10 (0% SEMCAD X Version 14,618
M1

Syvhems Performance Chock Toom Sean (TA747) (TaT0THCube 8: Mesmeement gid
da=tmm, dy=Smm, dostemem

Reforence Value = 95,38 Vim: Powar Deift = .03 4B

Peak SAR {exsrupalssed,
SAR( g)= 10.2 Wikg; SAR{0 g) -
Mhanimsm value of SAR imessred) = 16. Wikg

-8

wre

BB = 162 Wikg = LLI0 dFW/kg

Cotific M 2189721 Page tafs

Impedance Messumment Plot for Head TSL

R T

L mtien. - i e W

Comificate N 219721 Fogeinly

ke |
i parmmeters used: "= 2000 MHz @ = 1564 S e = S1AY p = 1000 kyim"
Phuassiom section: Center Soction
Mesimremen Sandard: DASY S (IEERTECYANS] C8) 19-J00T)
DASYS Confipurstion:

. dibewied 9122017,

. o)

»  [Electronics: DAEA Sa

+  Phantam: Tripke Flat Plastom 3.1C; Type: QD 000 P31 CA; Serial: 116171

*  Messuremant SW: DASY 52, Version 5210 (0 SEMCAD X Version [44.10
oum

Syvtem Performance Check/Zoom Scan (Tx727) (T 7TWCube #: Measurement grd
damtemem detmm, g teen

Rastorence Vil = 9154 Vi Powes Drifl = 0.02 48

Poak SAR (exirapolaied) = 19,7 Wiig

SAR(L g = T3 Wikgs SAR(TO g) = S18 Wikg

Mahmm vadus of SAR (messred) = 163 Wig

OdB = 183 Wag =

112 dBWig

Cortifisam Y 21847901 Fage 1afs

- AT
[ ———

Impedance Measuemant Plot for Body TSL

TR T S TR AT
. e
“
et
~_~
| \
\
i - - miie
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Ciient SRTC Certificate No:  217-97140
| CALIBRATION CERTIFICATE

‘ Cbject D2450V2 - SN: 738

Calibration Procedure(s) —— |

Calibration Procedures for dipole validation kits |

| Calibratin date: ‘September 18, 2017 |

|
This callbration Certificate documents the traceabilty to national standards, which realize the physical units of
The and the with confidence probability are given on the following
pages and are part of ihe certificate.

All_calibrations have been conducted in the closed laboratory facility: environment temperaturerz2:3)t and
humidity<70%.

Calibration Equipment used (MATE critical for calibration) |

PrimarySandads  ID# Cal Date(Caliorated by, Certifcale No) __ Scheduled Calbration
| Pawer Meter NRVD [ 102188 02-Mar-17 (CTTL, No.J17X01254) aE
Power sensor NRV-25 | 100588 02-Mar-17 (CTTL, No.J17X01254)
Reference Probe EX30V4 | SN 7433 26-Sep-16(SPEAG N0 EX3-7433_Sep16) Sep-17
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGNo 217-97015) Jan-18
_Secondary Standards D# Cal Date{Calbrated by, Cerificate No) _Scheduled Calibration
Signal Generalor E4438C | MYAB071430 13-Jan-17 (CTTL, No J17X00286) Jan-18 |
Netwoik Analyzer ESOT1C | MY4B110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |
. i —— o]
Name Function Signature
Calibrated by Zhao Jing SAR Tes! Engineer
|
‘ Reviewed by Yu Zongying SAR Test Engineer %
| Approved by Qi Dianyuan SAR Project Leader |

Issued: September 21, 2017 |
is cafibration cerfficale shall not be reproduced except in full without wiitien approval of the laboratory: |

Certificate No: Z17.97140 Page 1 of g

In Callabaration with

s

CALIBRATION LABORATORY
24: o1 Xomrmn Kond it D, Dy, 10019,
Tl +86-10-62309633-2079

E-mail: exiEchinanl com

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

ing Standards:
a) IEEE Std 1523 20‘3 'IEEE Rawmmeﬂded Practice for Determining the Peak
Spat\al -Averaged Specific Absorption Rate ESAR} inthe Human Head from Wireless
Devices: June 2013
b) !EC 62208-1, dure for of specific rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
6GHz)', July 2016
) IEC 62208-2, *Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity ta the human body (frequency range of
30MHz to 6GHz)", March 2010
d) KDBBG5664, 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
paralle| 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 uncentainty 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 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 uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a narmal distribution |
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z17-97140 Page2of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1

[ oasy version DASYS2 [ 2w
Extrapolation Advanced Extrapolation ) i |
| Phantom Tope FlatPhanoms1C | |
| istance Dipole Center - TsL 10mm T wmepser |
| Zoom Scan Resolution dy, dz = 5 mm o ]
Fréquiocy ] 150 MHZ £ 1 MHz “
Head TSL parameters

The following parameters snd caiculasons were applied.

Temperature Permittivity Conductivity

220°C 9.2 | 1.80 mhaim

| Nominal Head TSL. parametars
| Mo: ured Hoad TSL paramoters (220£02)°C B7E6% | 178 mhos m;g
Head TSL temperature change d duriog test|  <1.0°C 7\777 [ . _‘
SAR result with Head TSL =

{1 g)of ed TIL e, -
250 mW input powar 131mwig
SAR(unwmae Head TSL parameters narmalized to 1W 52.4 MW ig £ 18.8 % (k=2)
SAR averaged over 10 cim’ UvnlufHuuTSL Conditior

SAR measured 250 mW input power | 810miv/g
SAR for nominal Head TSL parameters ’ nomalized to W mW g

Body TSL parameters

The following parar were applied.
Pormittivity Cnr;dnclimy |
Nominal Bndy_\'il:_alrlmﬂlrl s27 1 95 mhuﬂm K|

Measured Body YSLDIIII“'I!!! (?20&02) 5i5155& 1 Eﬂm’\wmxﬁ%
Body TSL hmp-r-l-ru change during test 10°C 5

SAR result with Body TS

| SAR averaged over 1_cm” (1 g)of Ew'L Conditon — ]

SAR measured 250 mW input power | 132mw/g

SAR for nomimal Boay TS parameters nommaiized to TW IeilmwlgzilBB\:;‘
}Efklymnlduwm cm’ (10 ) of Body TSL _ (Condilon ]
| SAR measured 250 MW input B10mW /g |
| AR for nominal Body TSL parameters normalzed to W g 187 % (ke2)

243 mWig

Centificate No: Z17.97140 Page 3 of §
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Appendix (Additional assessments outside the scope of GNAS L0570)

Antenna Paramaeters with Head TSL

Impedance, iranslormed ta feed point } 51.30+ 5920

| Return Loss 24 508

Antenna Parameters with Body TSL

Imp!dam:z iransformed o feed point | 41 sm samn

]
| Retum Loss 23108 |

General Antenna Parametors and Design

Electrical Delay (ane direction)

T

After \nng term use with 100W radiated pawer, only a slight warming of the dipole near the feedpoint can
be meas:

The dipolc is made of standard semiigid coaxial cable. The center conductor of the feeding line is directly
connected 10 the second arm of the dipole. The antenna is therefore short-circuited for DC- signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according 1o the position as explained in the “Measurement Consitions” paragraph. The SAR data are not
affected by this change. The overall dipale length is stil according 1o the Stan

No excessive farce must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoin! may be damaged.

Additional EUT Data

Manutactured by o SPEAG
Certificate No: 21797140 Page 4 of §
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DASYS Validation Report for Head TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2450 MHz,; o = 1.788 S/m; e = 38.67; p = 1000 k/m3
Phantom section: Lefl Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Date: 09.18.2017

Probe: EX3DV4 - SN7433; ConvF(7.45, 7.45, 7.45); Calibrated: 9/26:2016.
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

lectronies: DAE4 Sn1331; Calibrated: 1/19/2017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)Cube 0: Measurcment grid: dx=Smm,
dy=5mm, dz=5mm

Reference Value = 102.1 V/m; Power Drift =-0.01 dB

Peak SAR (extrapalated) = 27.8 Wikg

SAR(L g) = 13.1 Wikg; SAR(10 g) = 6.1 Wikg

Maximun valuc of SAR (measured) = 22.0 Wikg

a8
o

-452
-8.05
RELT

-18.10

-22.62 i

0dB =22.0 Wikg = 13.42 dBW/kg

Certificate No: Z17-97140 Page 5of 8
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Impedance Measurement Plot for Head TSL

o
T smensce T Swiese MM

Cenificate No: Z17-97140 Pages of y

Add: No.51 Xy
Tel. +85-10-623046:

DASYS Validation Report for Body TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 11
Medium parameters used: £ = 2450 MHz; o = 1.983 S/m; g, = 52.51; p - 1000 kg/m
Phantom scction: Center Section
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Date: 09.18.2017

Probe: EX3DV4 - SN7433; ConvF(7.46, 7.46, 7.46); 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
Measurcment $W: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7Tx7)/Cube 0: Messurement grid:
dy=Smm, dz=Smm

Reference Value = 96 41 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.8 W/kg

SAR(I g) = 132 Wikg; SAR(L0 ) = 6.1 Wikg

Maximum value of SAR (measured

dx=5mm,

.76
1315
17.53 |

[ @
-21.81

0dB =223 Wkg = 13.48 dBW/kg

Centificaie No: Z17-97140 Page 70f8

n Colsboration with

!\"
=777
"_,

=
s wEW e st Il

Cenificate No: Z17-97140 Page 8 of &

The State Radio_monitoring_centerTesting Center (SRTC)

Tel:86-10-57996183
Fax:86-10-57996388

Page number: 319 of 323

20170915V1.1.0




SRTC

The State Radio monitaring_center Testing Canter

IR SRR

No.: SRTC2018-9004(F)-18051502(H)
FCC ID: 2A0YWH1T1000

D5GHzV2 Sn:1079

. oy

" | Coltoration wih ‘&.th‘ Aq:mm

TTL s b e.a g 3 A .

N i — ek CNAS ™
e Sl

Add: No 51 Xueyusn Road, Hasdinn District, Beijing. 100191, China
Tel +B6-10-623M633-2079.  Pax: +86-10-42
crtichinas) com g e

Client SRTC
|cALIBRATION CERTIFICATE

Object D5GHzVZ - SN; 1078 |

Calibration Procedure(s) FF211:003:01

Calibration Procedures for dipole validation kits

Caibration data: September 25, 2017

|

| This calibration Certificate documents the traceabilty to national standards, which realize the physical units of
| The and the with confidence probabilty are given on the fallowing |
| pages and are part of the certificate.

Al calibrations have been canducted in the closed laboratory facility. environment tsmperature(z243 T and |
humidity<70%

Calibration Equipme:

used (MBTE critical for calibration)

| Primary Standards D# _ Cal Dale(Calbrated by, Cerlficate No) __Scheduied Calloration
Power Meter  NRPZ 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18 |
| Powersensor MRP-201 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
|| ReferenceProbe EX30VA | SN 3846 13-Jan-17(CTTL-SPEAG No.216-87251) Jan-18 |
AE | sn 1331 19-Jan-17(CTTL-SPEAG N0 Z17-67015) Jan-18 |
Secondary Standards [ios ___CalDaw(cal by, Cedificate No) _ Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan18
NetworkAnalyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 l
Name Function Signature
Callbrated by Zhao Jing SAR Test Engineer E2% 1) |

Reviewed by Yo Zongying SAR Test Engineer %
|
‘ Approved by. Qi Dianyuan SAR Project Leader (;a,ﬁ_/

Issued: September 28, 2017 |
| This calibration certficate shal not be reproduced except in full without witten spproval of the laboratory.

Certificate No: 21797133 Page 1 of 16
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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 ling to the L]

a) |EEE Std 1528-2013, "IEEE R Practice for De g the
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Ci Devices: ques’, June 2013

b) IEC 62208-1, *! for of specific ab: rate of human

exposure {o radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz ta
B6GHz)", 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) KDB865664, 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 Paramefers with TSL. The dipole is mounted with the: spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel 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 paint. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay. One-way dalay 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 1o an input power of 1 W at the antenna
connecor.

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
1o a coverage p: y of i 95%.

Certificate No: Z17-97133 Page 2of I6
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el +B6-1062004633-2078 Fax
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Measurement Conditions
DASY system configuration, o5 far as not given on page 1. N -
DASY Version DASY52 52.10.0.1448
| B [ araroes Exvapoion ‘—
| Phatom Triple Fiat Phantom 5 1C
Distance Dipole Center - TSL 10 mm ‘with Spacer
= e i TS 155 —
2oom Scan Resolution de. ay =4 mm, 6z= 1.4 mm Graged Ratio = 1.4 (Z direction)
e e 5200 MHZ £ 1 MHzZ -

5300 MHZ £ 1 MHZ
Frequency 5500 MHz £ 1 MHz

5800 MHZ £ 1 MHz
| 5800 MHz £ 1 MHz_
Head TSL parameters at 5200 MHz
The followng parameters and calculations wers applied.

Tomperature | Pormittivity | Gonductiviy
| Nominal Head TSUparameters 20C %0 466 mnom
Lmuunﬂ Head TSL parameters | 220202 37:6% | dszmhamzot |
| Head T5L temperature change during tst|  <10°C =N

SAR result with Hoad TSL at 5200 Mz _ -
‘ SAR averaged over 1 cm’ (1 g) of Head TSL. 7‘ } Condtion

|

SAR measured 100 mW input power 7T mMWig

Y e ep— nomaized to 1w ey “E‘
| sara 05) of Head TsL. | Condition

over 10

| saR measurea 100 MW input power 224mw /g
SAR for nominal Head TSL parameters normalized o (W | 22.3 mW ig = 24.2 % (k=2)
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Head TSL parameters at 5300 MHz

"The foliowing paramet were apolied R
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 389 476 mhaim
Measurad Head TSL parametors @20:02°C | i:e%  |4srmrominn
| Head TSL temperature change during test <1.0°'C | - |

SAR result with Head TSL at 5300 MHz

{1 g) o Head TSL Coneltion I

| 5AR measured . | 100 mw input power B13ImW/g
.SAR_'HI nominal HEI?;L DEE‘!V’S T normalized 1o 1W 7[ 5117”{;; 2;@
| SAR veraged over 10 con® (10gyof Hewd TEL Condtn |

Rmeasea | romweper | zmew

SAR for nominal Head TSL parameters nomaizedto W | 23.2 mW ig 22
 Eniedloaiiudinhirnihdnd oo vion- i B iliagiiineckd D it |

Head TSL parameters at 5500 MHz
The following parameters and calcuiations were applied i

| Temperature P ity Conductivity |
Nominal Head TSL parameters: 20°c 56 496 mhoim
Measured Head TSL parameaters 220£02)°C 3B920% 4,93 mho/m £6 %

= T =

Head TSL temporature change during test | <1.0°C

SAR result with Head TSL at 5500 MHz
SARaveraged over 1 cm’ (1g) af Head TSL Conition

SAR measured 100 mW input pawer <I> 824mWig
SAR for nominal Head TSL parameters normaiized 1o 1W 12.6 mW I £ 24.4 % (k=2) |

SAR ged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 m input power 237 mW/g

| sar TSL ! , '
SAR for W | 238 mW g £ 242 % (ki
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Head TSL parameters at 5600 MHz.

The following parameters and caiculations were appl

tivity

[ Norminal Head TSL parameters a0 5.5 5.07 mhoim

| Measured Head TS parameters (220402)°C 3I746% | 408mhom+6% |
Head TSL ts change during test|  <10°C | ]

SAR result with Head TSL at 5600 MHz_ =
SAR averaged over 1 em’ (1 ) of Head TSL \ Cunumun
SAR measured llleWmuuleur R15mW/g |
SAR for nominal Head TSL paramefers  nomaized o W |stemwige2es % pen) =2 |
e <isl8 =
| 8AR aversged aver 10 cm _(10g) of Head TsL Cunmnﬂn )
| sAR measured 100 N inpt power 23 mW/g

SAR for nominal Head TSL parameters nomaized to W BED W g £ 242 % (ke2) |

Head TSL parameters at 5800 MHz
The filowing

Gonductivity |

| Nominal Head TSL parameters 20°C 353 527 mhaim

35848% 516 mhoim +8% |

Ma—md Head TSL parametars (220402)°C

Head TSL Ilﬂwuraluucnan Je during 1 <10°C =%

SAR result with Head TSL at 5800 MHz

Ggorkess | )

[ aam averaoed over 1 e
SAR measured 100 MW input power TESMW /g

nomalizedto W | 787 mW ig £ 24.4 % (ke2)

SAR for nominal Head TSL parameters.

1

SAR averaged over 10 cm’ (10 g) of Mead TSL | Condition
SAR measured 100 miM input power 225mWig

SAR for nominal Head TSL parameters | nomawzestotw | 226mWige2e2% k=) |

TTL"‘ I;Cﬂhbula\nawim .
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Body TSL parameters at 5200 MHz
T ol owing parameters and caiculations were appled

Permittivity Conductivity

49.0 5.30 mhaim

Nominal Body TSL parametars.

Measured Body TSL parameters 495 £6% 5.38 mhoim 8 %

| Body TSL temperature change during test|

SAR result with Body TSL at 5200 MHz -
SAR averaged over 1 e’ {1 gjof Body TSL | Condtion [ 1|
|SARmessureu - 100 mW input power 7s2mNig |
l SAR for naminal Body TSI parameters 1 romataeaio W [reamwips 204 mTz.j
| SAR averaged over 10 cm® (10.g) of Body TSL Condition
SAR measured R 100 mW input power 212mWig
SAR for nominal Body TSL parameters nomalizedto W | 213 mW ig 242 % (ke2)
Body TSL parameters at 5300 MHz
The foflowing parameters and calculstions were applied.
] r.mp.mm Permitivity Cunnunivlly
Nominal Body TSL parameters. 220°Cc 48 9 5.42 mhaim
Motsured Body TSL parameters @220£02)" ©2:6% | ss0omamisn
jody TSL temperature ch t;rinn(““ <10°C =
SAR rosult with Body TSL at 5300 MHz
[ 3aR averaged over 1 o’ (2 ) of Boay TaL | Condition o ]
| saR measurea | 100 minput power Tesmwre |
| AR for nominal Bocy 15' parameters | romaizesio W | 769 mwigszad% oez) |
MI sraged over 10 cm’ (10 @) of Body TSL. Candition NN |

SAR measured 100 m input power 218 mW/ °
| SAR for nominal Bady TSL parameters romaasd o W | 219 mw MW fg £24.2 % (ke2)

Body TSL parameters at 5500 MHz
The follow

ing parameters and calculations were applied
ameters and c - -
Tomperature Permiti cowwuﬂ

Body TSL parameters 20'C 486 565 mnoim
Moasured Body TSL parameters 220:02)°C 19046% [ 572mhom 6%
TSL temperature change during test| <10 °C = |
| Body TSl temperature change during |
SAR result with Body TSL at 5500 MHz
SAR sveraged over 1 cm’ (1g) of Body TSL_ | Condition
‘ SAR measured [ 100 MW input power 822mwig
| SR for nominal Body TSL parameters normalized o TW | 82.4 mW ig + 24.4 % (ks2)
SAR aversged aver 10 cm’ (10 g) of Condition |

SAR measured | 100 mW input power 235mW /g

SAR for nominal Body TSL paramelers I

romalzedto W | 236 mW Ig £24.2 % (ke2) |
Body TSL plrima‘ars at 5600 MHz

iowing lculations were applied
| Temperature Permittivity Conductivity
Nominal Body TSL paramets 220°C | | ees 5.77 mhoim

Measured Body TSL parameters. @20202°C | 484 6% 57!mhmm$5%

bog= )

{ Body TSL temperature change during test | <10°C

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR messured 100 MW input power SDSMWFg
SAR for nominal Body TSL parameters rormalzed o W | B0 mW ig £ 244 % :x-z;

SAR averaged over 10 cm' (10 g) of Body TSL Condition

SAR measured 100 MW input power 230mw /g T
SAR for nominal Body TSL parameters nomaiized 0 1W | 23,0 mW1g 2242 % (
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Body TSL parameters at 5800 MHz
‘The following parameters ana calculations were applied

Nominal Bady TSL parameters 20'c 6.00 mheim
Measurod Body TSL parameters (220+ 504 mho/m £6 %
i | SituSakudits

Body TSL temperatura change during test  <1.0°C

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ (1g) of Body TSL Condition
SAR measured 100 MW input power 173w g

I SAR for nominal Hody TSL parameters aized 10 1W 8 mwm *244% u—:)

| $AR avaragod over 10 cit’ (10.g)of Body TSL Gondition

sm: measured 100 mW input power 217 mWig
sAR for nominal aoansn parameters. romalzedto W | 214 lmw}ggzlzx: 2)
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Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL at 5200 MHz

impedancs, transformed to feed poinl 47.60-877j0

| Retum Loss 20748

Antenna Parameters Head TSL at 5300 MHz

['impacance, ranstomes o fesd pant | 4s50-6850

| =
| Retum Loss 21408

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 5070-7.14i0
== |

Retum Loss. - 23048

Antenna Parameters with Head TSL at 5600 MHz

Impedance, ransformad to feed point 55204000

| Retum Loss 24 148

Antenna Parameters with Head TSL at 5800 MHz

impedance, transformed to feed point 5220-8200 ]
| Retum Loss 21608 ]

Antenna Parameters with Body TSL at 5200 MHz

impedance, transformad to feed pont | 50801010 j
Rotum Loss 20008

Antenna Parameters with Body TSL at 5300 MHz

48508580 |

| Impedance, transformed to feed point
Retun Loss. |

-21.168
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Antenna Parameters with Body TSL at 5500 MHz

[[impedance, Fansiommed o feed point 54906850
| Rotum Loss | - 21008

Antenna Parameters with Body TSL at 5600 MHz

— —_— — =
| Impedance, transformed 1o feed paint 56.60 2290
Retum Loss 23768

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 55.70-810j0
Return Loss | -20.28

General Antenna Parameters and Design
T 1313ns _‘

After long term uge with 100W radiated power, only a slight warming of the dipole near the feedpaint can
be measured

Electrical Delay (one direction)

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short_circuted for DC-signals. On some
of the dipoles, smal end caps are added to the dipole arms in order to improve matching when loaded
according 10 the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
affected by this change, The overal dipole length is still accarding to the Standard

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

Additional EUT Data

Manulactured by
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DASY5 Validation Report for Head TSL Date: 09.212017
Test Laboratory: CTTL, Beijing. China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1079

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

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

Medium parameters used: f = 5200 MHz: o = 4.616 mho/m; er = 35 72, p = 1000

kgim3, Medium parameters used: f = 5300 MHz; 0 = 4.668 mhoim; ¢r = 36,09, p =

1000 kgim3, Medium parameters used: f = 5500 MHz; 0 = 4.834 mha/m; er = 35.92;

P = 1000 ka/m3, Medium parameters used: f = 5600 MHz; o = 4.984 mho/m. ¢r =

35.73; p = 1000 kg/m3, Medium parameters used: f= 5800 MHz; ¢ = 5.158 mho/m;

er = 35.83; p = 1000 kg/m3,

Phantom section: Left Section

Measurement Standard: DASYS5 (IEEE/NIEC/ANSI C63.18-2007)

DASY5 Configuration:

*  Probe: EX3DV4 - SN3B46; ConvF(5.37 5.37 5.37); Calibrated: 1/13/2017,
ConvF(5.37,5.37,5.37); Calibrated: 1/13/2017, ConvF(4.72,4 72,4.72);
Calibrated: 1/13/2017, ConvF(4.72,4.72.4.72); Calibrated: 1/13/2017,
ConvF(4.95,4.95.4.95); Calibrated: 1/13/2017,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Fiat Phantom 5.1C; Type: QD 000 P51 CA; Serial 1161/3
Measurement SW: DASY52, Version 52.10 (0): SEMCAD X Version 14.6.10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm
Reference Value = 58 81 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.8 Wikg

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

Maximum value of SAR (measured) = 182 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 65.19 V/m; Power Drift = 0.05 dB.

Peak SAR (extrapolated) = 33.7 Wikg

SAR(1 g) = 8.13 Wikg; SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 19.3 Wikg
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Dipale Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 57 80 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 34.3 Wikg

SAR(1 g) = 8.24 Wikg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 19.6 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 57.89 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) = 8.16 Wikg; SAR(10 g) = 2.34 Wikg

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 dmm
Reference Value = 53.56 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.0 Wikg

SAR(1 g) = 7.85 Wikg; SAR(10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 19.7 Wikg

a0 |
1200 |
-19.31
2575 ‘
21 A o i e
0.dB = 19.7 Wikg = 12.94 dBWIkg
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Impedance Measurement Plot for Head TSL

T F srceoe BT
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DASYS Validation Report for Body TSL Dale: 09.25.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: D5GHzV2 - SN: 1079
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency, 5600 MHz, Frequency: 5800 MHz,
Medium parameters used: f = 5200 MHz; o = 5.382 mho/m; er = 49.47; p = 1000
kg/m3, Medium parameters used. = 5300 MHz, 0 = 5.498 mho/m; er= 49.21; p =
1000 kg/m3, Medium parameters used: = 5500 MHz; 0 = 5.722 mha/m; &r = 4,03:
p = 1000 kg/m3, Medium parameters used: f = 5600 MHz; o = 5,733 mho/m; er =
48.37, p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; o = 5.935 mhoim;
&r = 48.99; p = 1000 kg/m3,
Phantom section: Center Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration
+  Probe: EX3DV4 - SN3846; ConvF(4.95,4.95,4.95); Calibrated: 1/13/2017,
ConvF(4.95,4.95,4.95); Calibrated: 1/13/2017,ConvF(4.18,4.18,4.18);
Calibrated: 1/13/2017, ConvF(4.18,4 18 4.18); Calibrated: 1/13/2017,
ConvF(4.53,4.52,4.53); Calibrated: 1/13/2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1331; Calibrated: 2017/119
Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 GA: Serial: 1161/3
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14610
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (BxBx7)ICube 0: Measurement arid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 55.18 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.0 Wikg

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

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, =5300 MHz/Zoom Scan,
dist=1.4mm (BxBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.94 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 7.68 Wikg; SAR(10 g) = 2.18 Wikg

Maximum value of SAR (measured) = 18.3 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mmn, dy=4mm, dz=1.4mm
Reference Value = 66.70 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 33.7 W/kg

SAR(1 g) = 8.22 Wikg; SAR(10 g) = 2.35 Wikg

Maximum value of SAR (measuired) = 19.8 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm
Reference Value = 67.75 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.08 Wikg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 19.3 Wrkg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.20 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 33 3 Wikg

SAR(1 g) = 7.73 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

B
[
553 ‘
-13.06 ‘
-12.60
2613 |
azes | & i
0.dB = 18.3 Wikg = 12.62 dBWikg
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