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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3708

Other Probe Parameters
Sensor Aangement

E— T TRanguar |

Mechanical Sutface Defection fode T ——— enabled
| Optical Surface Detection Mode - T Wab\e#
Probe Overall Length I R -y
Probe Body Diameter 7ﬁmm“

Wmngth - gmm |
Tip D‘ﬂ"‘e‘e’\‘gﬂm‘{
[ Probe Tip to Sensor X Calibration Pont T Tmm
i@m\‘_ﬁ

[ Probe Tip to Sensor Z Calibration Point —imm
Recommended Measurement Distance from Surface T4mm
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

[ impedance, transformed to feed point [ 534Q-19]0

| Retum Loss | 28448

Antenna Parameters with Body TSL

[ mpedance, transformed to feed point | 4930-51j0

[ Retum Loss | 25848 |

General Antenna Parameters and Design

Electrical Delay (one direction) 1389ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On same of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are ot affected by this change. The overall dipole length s still
aceording 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

[ Manutactured by | SPEAG ]
[Vorsinsion | Bacabar 508 |
Gortficatc No: DB35V2-40023_Oct16 Page 408
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Measurement Conditions
DASY system as far as not given on page 1.

DASY Version DASY5

Extrapolation Advanced

Distance Dipole Center - TSL. 10mm

[ V52858
Phantom Modular Fiat Phantom
with Spacer
Zoom Scan Resolution dx, dy. dz =5mm |
Frequency 1900 MHz = 1 MHz |

Head TSL parameters
he following parameters and calculations were applied.

normalized to 1W.

Temperature | Permittvity Conductivity
Nominal Head TSL parameters 220°C 400 1,40 mhoim
Measured Head TSL parameters (220402)°C | 406:6% | 1o9mhom=6%
Head TSL temperature change during test <0s5°C
SAR result with Head TSL
[[saR averaged over 1 om® (1 g) of Head TSL__ | condition
| saR measured | 250 mw input power 101 Wikg

‘SAR for nominal Head TSL parameters

40.7 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL. condition
| SAR measured 260 MW input power 5.30 Wikg H
SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)

Body TSL parameters

'he following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 533 1.52 mho/m
Measured Body TSL parameters (22.0+02)"C 532:6% 1.48 mho/m £ 6 %
Body TSL temperature change during test <05°C —— -
SAR result with Body TSL
[ AR averaged over 1 cm’ (1 g) of Body TSL Condition |

[ar measures 250w nputpover |

9.80 Wikg

| saR for nominal Body TSL parameters

normalized to 1W. 39.8 Wikg £17.0 % (k=2)

['saR averaged over 10 om® (10 g) of Body TSL condition

| R measured 250 mW input power 525 Wikg

| s4R for nominal Body TSL parameters nomalized to 1W. 21.1 Wikg = 16.5 % (k=2)
Gortficate No: D1900V2-54113_Oct16 Page 3ot s
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Measurement Conditions L ke ot BGE OO
DASY system as far as not given on page 1 [Ty r———
DASY Version DASYS V5288
Extrapolation Advanced | | Taciean Lo T ] [ -
Phantom Modular Fiat Phantom - I &
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm AT, P TR w B Aty [
Frequency 2450 MHz + 1 MHz -
Head TSL parameters
The following parameters and calculations were applied
Temperature | Permittivity
Nominal Head TSL parameters 220°C 302
Measured Head TSL parameters. (220202)°C | 382+6% | 187 mhom«6% =2
Head TSL temperature change during test <05°C - v
SAR result with Head TSL
T .
SAR averaged over 1 cm’ (1 g) of Head TSL. Conifion [ —
SAR measured 250 mW input power 131 Wig Py
SAR for nominal Head TSL parameters normalized to 1W 51.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parameters normalized to TW. 23.9 Wikg = 16.5 % (k=2)
Body TSL parameters — 1 ———
The following parameters and caloulations were applied
[ Temporature | Permittiviy | Conauctivity
Nominal Body TSL parameters | 220 527 | 1esmhom
Measured Body TSL parameters [ eos02c [ s13:6% | 202mhoimes%
Body TSL temperature change during test [ <oswc N [ -
SAR result with Body TSL
SAR averaged over 1 om® (1 g) of Body TSL Condition
SAR measured 250 mW input power 130 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition ]
SAR measured 250 mW input power 6.08 Wikg |
‘SAR for nominal Body TSL parameters normalized to TW. 200Whg+165%(ke2) |
Cerificate No: D2450V2-738 Oct16 Page 308 aiemn o Laisk -y

The State Radio_monitoring_center Testing Center (SRTC) Page number: 260 of 275
Tel: 86-10-5799 6183
Fax: 86-10-5799 6388 20170515Vv1.0.0



=

:;R It : No.: SRTC2017-9004(F)-17111001(H)
s Bb el FCC ID: 2ADOBL675PRO
B AR

D2450V2 Sn:738

DB Vst b Rt e ol THL

trpesbirion Swes e Far e diesd TR
i

TR g Dk AL Ty

Pl Wiy P S0 o, ol | Bvio Wi Rami 1 7670V L iwhan 10

& WK Cpvprudm! | 5 DR § WO,
- N g e T Ny

CHETE Wisntion g b Bedy TH el Sy Bt By TR
Towt Lt

T i 140 Sl Prps BIELY 3

Thigesis 1" aliorattivns oo Brndby Ulssas PUry 290 oy W0, i bt P abions S | 70007 0 gl |
M x El am oy .

i r——— M.
xb LAK dwverepmimwendi - 70 Toky
EARO) g = LY
L L]

T
LK vy LT

The State Radio_monitoring_center Testing Center (SRTC) Page number: 261 of 275
Tel: 86-10-5799 6183

Fax: 86-10-5799 6388 20170515V1.0.0



gm
Tree S Funleny Meorabin g il Teslion) S

[Ear o e s e e

No.: SRTC2017-9004(F)-17111001(H)
FCC ID: 2ADOBL675PRO

New calibrate documents

DAE4 Sn:546

® incol SO, R
E’T'-_’EL speag & =" AR
- BRATION LABGRATORY EL o2 ]
S Al " B CALIBRATION

i CHAS LOST0

Client Centificate No: Z17-97141

E\uanmou CERTIFICATE

| obiect DAE4 - SN: 546 |
|

Calibration Procedure(s) FF-211-002:01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

| Caibration date: September 15, 2017

This calibration Certificate Gocuments 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 the centificate:

| Al calibrations have been conducted in the closed laboratory facilly. environment temperature(22+3)c and
| humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ] Cal Date(Calibrated by, Certificate No.j  Scheduled Calibration

Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
| |
Name Funcion Signature
Calibrated by. Yu Zongying SAR Test Engineer =
Reviewed by Lin Hao SAR Test Engineer ﬂf}( W+
|
Qi Dianyuan SAR Project Leader .==-e',.’—.62L___ |

‘ Approved by.

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

Certificate No: Z17.97141 Pagelof3

100791,

i Haidian District, Beijing.
218 6-10-6230

I elchinenl com
Glossary:
DAE data acquisition electronics

information used in DASY system to align probe sensor X
to the robot coordinate system

Connector angle

Methods Applied and Interpretation of Parameters:

DC Voltage Calib 1 Factor for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

Cannector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

The report provide only calibration results for DAE, it does not contain other
performance test results,

Certificaie Ne: Z17-97141 Pagezof 3

" |, Colaboration
&77Ls b eag
Sl CALIBRATION LABORATORY

14633.2200

DC Voltage Measurement
A0 - Converler Resolution nominai
High Range: 1LSB = full range =
LowRange!  1LSB= fullran
DASY measurement parameters Auto Zero Time: 3 sec; Measurin

81V

+3my
3sec

1
g time:

15% (k=2) | 404 085 + 0.15% (k=

388726+ 0 7% (k=2) | 3.957;

0.7% (ke

Cannector Angle

Cannector Angle to be used in DASY system

Centificate No: 217-97141 Page 3 of 3

-100..+300 MV

z

| 404.215 £ 0.15% (k=2)
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ES3DV3 Sn:3127

E77r.

E-mai: cil@chinun] com

Add: No.51 Xoeyian Read, Haidisn
Tel: +86-10-62304633-2218

N
BERACNAS = |

CALIBRATION LABORATORY

ict Bejing. 100191, China
23

CALIBRATION
CNAS LoST0

Fav: +86-10-623043
[ ——

Calibration Pracedure(s)

Calibration date:

___Client SRTC Certificate No:  217-97142
|CALIBRATION CERTIFICATE
Object ES30DV3 - SN-3127

This calibration Cenificate documents the traceability o national standards. which realize the physical units of
™

FF-211-004-01
Caiibration Procedures for Dosimetric E-field Probes

October 11, 2017 |

the with confidence probabilty are given on the following |

humidity<70%.

‘ pages and are part of the certricate.

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

| Calibration Equipment used (MSTE critical for calibration)

Primary Standards _1D#  Cal Dato(Cabrated by, Cortficate No) __ Scheduled Calbralion

Power Meter NRF2 | 101818 27-JunA7 (CTTL, No J17X05857) Jun-18 |

Powersensor NRP-Z91 | 101547 27-Jun-17 (CTTL, No.J17X05857) Jun-18
| Powersensor NRP-ZS1 | 101548 27-Jun-17 (CTTL. No.J17X05857) Jun-18 |
| Reference10dBAttenuator | 18NSOW-100B 13-Mar-16(CTTL No.J1BXD1547) Mar-18 |

Reference20dBAttenuator | 18NSOW-2008  13-Mar-16(CTTL. No.J16X01548) Mar-18

Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG NG EX3-7433_Sep16)  Sep-17

DAES SN 549 13-Dec-16(SPEAG, No.DAE4-549_Dec16) Dec-17

|
Secondary Standards D# Cai Date{Calibrated by, Certificate No.)  Scheduled Calibration

SignalGeneratorMG3700A | 6201052605 27-Jun-17 (CTTL. No.J17X05858) Jun-18
Network Analyzer ES071C | MY48110673 _ 13-Jan-17 (CTTL. No.J17X00285) Jan-18
Name Functon Signature |
Calibrated by Yu Zongying SAR Tes! Enginesr Mj |
\
| Reviewed by. LinHao SAR Test Engineer -ﬁ“i 7‘!'[; ‘
‘Appmmcw: Qi Dianyuan SAR Project Leader o

\ This calibration certificate shail not be reprodused except in full without written approval of the laboratory.

Issued: October 12, 2017

Certificate No: ZI7-97142

Page 10f 12

*  in Colsborsion with
777 s b e a g
CALBRATION LABORATORY

Add: No.S1 Xueyuan Road, Haidisn Disrict, Beijing. 100191, China

Tel: - 10.5230463: P +86-10
aicon  Heprwes,
TSL fissue simutating liquid
NORMxy.z sensitivty in free space
ConvF sensitivity in TSL / NORMx.y.z
ocP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent inearization parameters
Polarization @  ® rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal 1o probe axis (at measurement center), |

6=0 is normai to probe as

Connector Angle _information used in DASY system to align probe sensor X to the robat coordinate system

Calibration is Performed According to the Following Standards:

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

b) [EC 62209-1, “Measurament procesure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)',
July 2018

¢) IEC 62208-2, "Procedure to determine the Speciic Absorption Rate (SAR) for wireless communication
devices used in close proximity 1o the human body (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

*  NORMxy.2' Assessed for E-field polarization 5=0 (£5000MHz in TEM-cell, f>1800MHz: waveguide).

NORMx.y.z are only intermediate values, i &., the uncertainties of NORMx.y.z does not effect the
E* -field uncertainty inside TSL (see below ConvF),
«  NORM(f)x.y.2 = NORMx.y 2* trequency._response (see Frequency Response Chart), This
ion is: in DASY4 later than 4.2 The uncertainty of the

frequency response is included in the stated uncertainty of ConvF.
*  DCPx,y.2: DCP are numerical linearization parameters assessed based on the data of power sweep
(o uncertainty required). DCP does not depend on frequency nor media.
PAR: PAR i the Peak 10 Average Ratio that is not calibrated but determined based on the signal
characteristics.
o Axyz Bxyz CxyzVRxyzAB,C are numerical inearization parameters assessed based on the
data of power sweep for specific moduation signal. The parameters do ot depend an fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode
ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-fied (o Temperature
Transfer Standard for f<B00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz The same sefups are usad for assessment of the parameters
applied for boundary compensation (aipha, depih) of which typical uncertainty valued are given
These parameters are usad in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL comesponds to NORMx.yz* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the vaiiity from:50MHz fo+100MHz
= Spherical isoiropy (3D dewiation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna
*  Sensor Offset The sensor offset comesponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance reg
Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required)

Cerificate No: Z17-97142

P

Centificate No: Z17-97142

'\' In Colaborgton with
&1L p e 2o a
‘CALBRATION LABORATORY

eyumn Road, Haidisn Dissricy

00191, Chins.
205

robe ES3DV3

SN: 3127

Calibrated: October 11, 2017
Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY?2 system!)

" in Colsbormton wah

-iT 77 s p e a g
Add: Ne.51 Xueyusn Road, Haidian Districz. Besjing, 100191, Chin
Tel: +86-10-62304633-2218 Fax: +86-10-62304633.2209
Lo

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

Basic Calibration Parameters

[ - Sensor X Sensor Y SensorZ [Unciic2) |
| ) 128 NEEZD 122 [ £1000%
| pePmv)® [1032 1053 105.1 [
Modulation Calibration Parameters
UID | Communication A 8 c D [vr Unc®
| ‘kamible | |dB a8V dB mv | (k=2)
0 ‘cw |x__[o0 0.0 10  [o0o00 2823 [+25%
y oo Joo 10 | 2809
L | [z oo o0 10 | 2751 | |

ey of]

| The reported uncertainty of measurement is stated as the siandard uncertainty of
Measurement multiplied by the coverage factor k=2, which for 2 normal distribution
‘ C 0 a coverage p: ly of i 85 J

2 The uncertaintias of Nom X, ¥, 2 do ot aflect the E*.field uncertainty inside TSL (see Page 5 and Page 6).
# Numerical linearization parameter. uncertainty not required

E Uncertainly is determined using the max devistion from linear response applying rectanguiar distribution
and is expressed for the square of the field value

Centificate No: Z17-97142 Pageaoln
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!\' i Collsboraton with

77 s p e a g
‘r CAUBRATION LABORATORY

Add: No.31 \uﬁuh.- :.\d Hasdan Dis

DASYIEASV — Parameters of Probe: ES3DV3 - SN: 3127

Calibration P: D ined in Hmd Tissue Simulahng Media
o | Relative Cnndumny T Depth® | Unct.
£ [MHz] Pamini” (Sim)” | CONVFX | ComvF Y | ConvF Z | Alpha® | privs ‘lk-ll
7504!» 419 | ose 62 | 626 | 628 | 060 | 120 |+121%]
500 415 | oo7_ 615 | 615 615 | 037 | 162 |+12.1% |
1810 40,0 140 | s08 506 | 506 | 067 | 123 |+12.1%|
}»20{)0 | 400 | 140 488 488 | 488 | 057 123 =12.1% |
[ 2300 | 395 167 471 471 471 ' +1;1-,:,
2450 | w82 | 180 458 | as8 uaf‘ 11n 121% |
2600 | 380 19 432 432 | 432 | uso 108 2.1% |

© Frequency validity above 300 MHz of +100MHz only appiies for DASY v& 4 and higher (Page 2), alse it is resincled to
£50MHz. The uncertainty is the RSS of ConvF uncenainty at casbration fequency and the uncertainty for the indicated
frequency band. Frequency valicity beiow 300 Mz i = 10, 25, 40, 50 and 70 MHZ for ConvF assassments.at 30, 64, 126,
150 and 220 MHz respectively. Above 5 Gz frequency valdity can be extended o £ 110 MHz

" At frequency below 3 GHz. the vakaly of issue parameters (¢ and o) can be relaxed to +10% i iquid compensation
formuia is applied to measured SAR valuss. At frequencies above 3 GHz. the vaidity of tissue parameters (¢ and o) is
festricted to 25%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

© Alpha/Depih are determined during Caibration. SPEAG warrants fhat he ramaining deviation cue to the boundary
effect after compensation is aiways less than = 1% for frequencies below 3 GHz and below = 2% for the frequencies
between 36 GHz at any distance larger than haf the probe tip diameter from the boundary

Certificate No: Z17-97142 Pagesof 12

Add: No.S1 Xicyuan R, i Disic. Bei
Tel: +86-10-
E-mail: cugichnsri com.

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3127

Cali ion Parameter Di i in Body Tissue Simulating Media
Remm | Conductivity o | Depth® | Unct.
fMHzl | emitivity” am)” ConvF X cmv-sz‘mm [ fiy (I:g;_|
750 ] 555 096 618 618 | 045 | 145 | +12.1% |
%0 | ss0 105 | 608 606 | 045 | 148 | =121%
1810 | 533 152 | 483 | 483 [ 065 | 129 |z121%
| 2000 533 152 468 | | 489 | 048 | 169 |z121%
'Taen e 443 443 | 090 | 115 ‘*121%‘

2450 527 | 185 428 428 | 072 | 134 | x121%
2600 525 218 407 407 | 407 1 080 | 118 | '121%

© Frequency vaiidity above 300 MHz of £100MHZ only appbes for DASY v4.4 and higher (Page 2), elsa it is restricted 1o
50MHz. The uncertainty is the RSS of ConvF- uncertainty at calibration frequency and the uncertainty for the incicated
frequency band. Frequency validity below 300 MHz is & 10, 25, 40, 50 and 70 M2 for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency vaity can be extended to £ 110 MHz

© At trequency below 3 GHz, the validity of tissue par (cand o) 10 £10% if liquid

formuta is applied to measured SAR values. At frequencies above 3 GHz. the vakcity of tissue parsmeters (¢ and o} is
restricted to $5%. The uncenainty is the RSS of the ConvF uncertainty for mdicated target tissue parameters.

© Alpha/Depth are determined during caiibration. SPEAG warrants that the remaining devision due fo the boundary
‘effect after compensation is ahways less than 2 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 35 GHz at any distance larger than haf the probe tp diameter from e boundary

Cenificate No: Z17-97142 Pagesof 2

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

T T T T T =

0 500 _ 1000 1500 2000 2500 3000
f[MHz] *
R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No: Z17-97142 Pagetof 12
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Add: No$1 Xueyun Road, Haidian Tisric, Beijing.
Tel 4610 SDMEBINE  Far +86.10.673046

. Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

L e -+-—-n;f14-'-"*'-'---»—n-..,_,.._r
B
B *

e

15

150 100 15
= z|
£1.2% (k=2)
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No.: SRTC2017-9004(F)-17111001(H)
FCC ID: 2ADOBL675PRO

ES3DV3 Sn:3127

Input Signal[uv]

R T T T .
107 10 10° 10° 10°

SAR[mW/em']

®— campensated

@
S
z
B
w

1

-
"
24 . + 1
w0* 10 0 10 '
SARjmWem’]
T not compensaed e compe
Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No: 21797142 Pagedofi2

Conversion Factor Assessment

=800 MHz, WGLS R9(H_convF) =1810 MHz, WGLS R22(H_convF)

=

[Ty =

Deviation from Isotropy in Liquid

10
os
0z

02
a0

2 s

19 2% 4@ 2@ 9% 0 02 A0 0W @ 10
Uncertainty of Spherical Isotropy Assessment: $3.2% (K=2)

Cetificatc No: Z17-9714:

Page10of 12

ro':m Probe Parameters

Sensor Arrangement Triangular
Connector Angle (7} | 165.1
| Mechanical Surface Detection Mode enabled |
S |
T
! Optical Surface Detection Mode disable
e — 1
Probe Overall Length 337mm |
= - — =
Probe Body Diameter 10mm |
Tip Length | 10mm |
| Tip Diameter | smm
Probe Tip to Sensor X Calibration Point 2mm |
| Probe Tip to Sensor Y Calibration Point ‘ 2mm
| Prabe Tip to Sensor Z Calibration Point 2mm |
| ———— b | DU ... 11
Recommended Measurement Distance from Surface 3mm |

Cerificate No: Z17-97142

Add: N 51
E-ai

s [ —

Appendix: Modulation Calibration Parameters

[uiD™ [communication |
| ‘Sy!lemulﬂo

0 cw

| 10012 | IEEE 802.11b WiFi T/
| 24 GHz (DSSS, 1

| Mbps)

[o00 | LreFoD

‘ RB, 20 MHz, QPSK)
[10108 | LTE-FOD 520
(SC-FDMA, 100%

| RB, 10 MHz, QPSK) |

[10154 | LTE-FDD
(SC-FOMA, 50%

-l ] z
10168 | LTEFDD x
| (SC-FDMA, 1 RB, Y

| 20 MHz, QPSK) z 480 [6600 [1929 |1291
X
Y

e
:4‘ +1.9%

10175 | LTEFDD [572
‘ (SC-FDMA, 1 RB,
| | 10 MHz, QPSK)
[10297 | LTE-FOD |51
‘ (SC-FDMA, 50%
L | RS, 20MHs, 0PSIG |

(_ [488 (6614 [19.40 |31

3

[+19%

Cenificate No: Z17-97142 Page 120f 12
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No.: SRTC2017-9004(F)-17111001(H)
FCC ID: 2ADOBL675PRO

@ b Colisbosston wih
'CALIBRATION LABCRATCRY

B, oo Distcet. Breieg, 100191, Chiza
Tol: B IDGTIAGEETIE P B 0A23 L2005
Eetmail: rikghinard com (e T

Dynamic Range f(SAR}eaq)
(TEM cell, f = 900 MHz)

""*' I Colaboraan mh
i CALIBRATION LABORATORY
40,30 Xeysan R, s Disict, Beifng. 100191, Chirs

Tl B EIIMATITIN P +-10-230ME3I2208
Eerrai ctlkgalivan son i

Conversion Factor Assessment
=800 MHz, WGLS RI{H_convF) f=1810 MHz, WGLS R22{H_convF)

w — e
™ i
i s
| g
%m
w' .
|-
@ [
i ' .
h
1w
10’ £ BARAALL s T T 1
1 10* ' o '
SAR[mWicm’]
Cnatcompuranied  —8— compursated J
2
e =
2 oiag
B
[
1
-2 ®oom ie
w " AR w Unceriinty of Sphorical Isatrony Asseasment: £3.2% (K=2)
L_Fenat == |
Uncartainty of Linearity Assessment: 20.9% (k=2)
Cenificme Mo: 21757214 Page3of 17 Certificane No: Z1747214 Pagee 30 of 13
A i caiicn i ! Cotaboresa i
S7r7r.spea g TTI.s p e ag
CALIBRATION LARCRATORY CALIBRATION LABORATORY

Ak i 51 Xz R, Hidian Diwrict, Bjing. 100191, Chins
Tel 436 IATIMAILEIE s 4841 EMELL 0
Eenil: il coom s i

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3708

_Other Probe Parameters )
Sensor Arrangement Triangular
Connactor Angle (%) . 172
[ Mechanical Surface Detection M anabled
-i-)pdem Surface Detecllon Mode disable
Probe Overall Length Tmm
Probe Body Ilhmr A0mm
Tip Langth smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point Amm
Probe Tip to Sensor Y Calibration Point ) 1mm
iPmb- thmwxc-lm Paint - Amm
| Recommended Measurement Distancs from Surface 1.4mm
Cenificate Plor 1707214 Page 11 of 12

Ack: Ko 51 Waepen Rosd, Dakden Disict, Beging. 10191, Chiza
Tel: +B-I0EHELIIN  Fax: +46-ILGDMET-I00
Bl chichinatl corn

Appendix (Additional assessments outside the ssope of FCT approved dual-loge scope)

Modulation Calibration Parameters

D | Communication | PAR A B [ VR unc®

| System Name o8 B m (k=2

] ow 000 |[X_ |00 |00 |10 |95 |+50%

¥ |0 i) L0 1400 |

| FE [ 10 1654

iqmu UMTE-FDD 191 |X_ [297 6429|1682 | 1474 |+1E%
(WCDMA} X 313 ol 44 798 [144.]

| z 321 67.23 44 | 1417

{0021 | GEM-EDO (TOMA | 939 | X |093 | S162 960 [482 |=24%
GHSK) : 5T

: 66| 9.

10062 | IEEE B02.11a/ B68 ] 21 1938 921 |421%

WiFT § GHz (OFDM . 95 1873|718
LT 53 (6477 (1913 (853
Certificse Mo: 21797214 Page 26l 12
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R

Adid:No 31 Xueyuss Rood, Haidian Disccs, Beijne. 100191, Ching 27y gl CUEATON darNo 81 Koo Rons,asian i, B, 10011, Cina
Tel 86 I0R20EI5I0T5  Fax. 8l -4204613 2400 KA CNAS LESTO bt iyl it
Emul clchinasicom . hg wnchoa o
Glient SRTC ificate No:  Z17.97135 Glossary:
| | TSL tissue simulating liquid
[SALIERATIONICERTIEKGATE | ConvF sensitivity in TSL/ NORMx.y.z
NiA not applicable or not measured

‘ Object DB35V2 - SN: 4d023

[ Calibration is Performed g g
Calibration Procedure(s) FF-211-003:01 a) IEEE Std 1528-2013, *IEEE Recommended Practice for Determining the Peak
Calibration Procedures for dipole validation kits Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013
Calibration date: ‘September 13, 2017 b) IEC 62208-1, " procedure for of specific lion rate of human
| | exposure to radio frequency fields from hand-held and body-mounted wireless
| This calibration Certificate dacuments.the traceabilty o national standards, which realize the physical units of | Ozm'“umuﬂuﬂ ngiceS' Part 1: Device used next to the ear (Frequency range of 300MHz to
I and the conf 7 i i 6GHz)", July 20
| pages ana are part .,x, certificate. R R S fren e oondn | ©) IEC 62208-2, “Pracedure 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) KDB8B5664, SAR Measurement Requirements for 100 MHz to 6 GHz

All calibrations have been conducled in the closed faboratory faciity: enviranment temperature(zzs3T and
humidity<70%

Additional Documentation:

Calibration Equipment used (M&TE critical for calibration) e) DASY4/5 System Handbook

Primary Standards o# Cal Date(Calibrated by, Certificate No. ‘Scheduled Cali .
| F'uw: Meter NRVD 102196 uz-mr‘vau{v (©TTL Na’JWsz:r . T Mas Methods Applied and Interpretation of Parameters: i
} | +  Measurement Congitions: Further details are available from the Validation Report at the end
Poter st NRV-ZE | 100508 e 17 (CTTL, Mo 1 7l1254) Mar-18 of the certificate. Al figures stated in the certificate are valid at the frequency indicated
| Refecance Frobe EX3DV. [ SN 7438 26-5ep-16(SPEAGN0 EX3-7433_Sep16) Sep-17 | +  Antenna Parameters with TSL: The dipole is mounted with the spacer to position fs feed
DAE4 SN 1331 19-Jan-17(CTTL-SPEAGN0.217-87015) Jan-18 point exactly below the center marking of the flat phantom section, with the arms oriented
‘ parallel to the body axis.
Secondary Standards D# Cal Date(Calibrated by, Certificate Na.) Scheduled Calibration e« Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole

pasitioned under the liquid filled phantom. The impedance stated is ransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

jan-17 (GTTL, No.J17X00286) Jan-18 |

‘Signal Generator E4438C ‘ MY49071430

ES07 V4611067 -Jan- - . %
Network Analyzer ES071C | M 3 13-Jan-17 (CTTL, No.J17X00285) Jan-18 refiocied pawer. No uncertainty required,
—— «  Electrical Deiay: One-way delay between the SMA connector and the antenna feed point
No uncertainty required
Name Function Signature = SAR measured: SAR measured at the stated antenna input power.
Calibrated by Zhao Jing SAR Test Engineer | * SARnomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.
Reviewed by £ *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
Yu Zongying SAR Test Engineer % nominal SAR result
| Approved by Qi Dianyuan SAR Project Leader =R B —‘
The reported uncertainty of measurement is stated as the standard uncertainty of

‘ Issued: September 16, 2017
| Tnis calibratian certificate shall not be reproduced except in full without written approval of the laboratory

fo a coverage pr y of

Measurement multiplied by the coverage factor k=2, which for a normal distribution
C 95%.

Certificate No: Z17-97135 Page 10f8 Certificate No; Z17-97135 Page20fs
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS LO570)
DASY system configuration, as far as net given on page 1

Antenna Parameters with Head TSL

| oasY version DASYS2 52.10.0.1446 ]
oo S _— = - . WiMee |
| Extrapolation Advanced Extrapolation = T T
airrere - PSSR | Impedance, transformed to feed point 51.00- 2790 |
Phantom Triple Flat Phantom 5 1C = R 1
—_— — —_— Return Loss. - 30748
Distance Dipole Center - TSL 15 mm with Spacer , R = S-S
‘00m Scan Resolution ax, . Antenna Parameters with Body TSL.
| Froquency | B35 MHz = 1 MHz | | — e —
- @ Impegiance, transformed to feed point 46803610 —_I
Head TSL parameters | Retum Lass - 25408
The following parameters and cal were applied. o o
| Temperature Permittivity Conductivity | General Antenna Parameters and Design
| Tempsmry U f| Comtiery ig
ramet E
| Nominal Head TSL parameters 220°c a1 | oo mhom | e — —
Measured Head TSL parameters 220£02°C | 413:6% | osomromzn% | . Eleokicet Defi (o rection) = S N |
Head TSL temperature change during test <10°C . ]
SARmeuMwihHeed TS, 0 — After long ferm use with 100W radiated pawer, only a siight warming of the dipale near the feedpoint can
SAR averaged over 1 ¢/’ (1g)of Head TSL | Candition B N ] be measured.
SAR meastred 250 mW input power 235mW/g |
t — T The dipole is made of standaro semingid coaxial cable. The center conductar of the feeding fine is directly
SAR for nominal Head TSL parameders | normalized to 1W 93T mWig £ 188 % (e=2) connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
}7_“ e T ] of the dipoles, smail end caps are added 1o the dipole arms in order to improve malching when loaded
SAR averaged aver 10 cmi__ (10 g) of Head TSL Soden. | | according to the pasition as explained in the "Msasurement Conditians” paragraph. The SAR data are not
| SAR measured 250 mW input power 152mWig | affected by this change, The overall dipoie length is stil according to the Standard
—_— T —— | No excessive foroe must be applied to the dipole arms, because they might bend or the scidered
SAR for nominal Head TSL paramelers | romaizeatn 1w 06 mW /g £ 18.7 % (ke2) | connections near the feedpoint may be damaged
Body TSL parameters
The s 8 spphed — — Additional EUT Data
| Temperature Permittivity Conductivity _l e
Nominal Body TSL parameters | 20 552 087 mhoim Manutactured by SPEAG ]
Measured Body TSL parameters (220402 °C $57:6% | 096 mham nnTl o
‘Sodv'lsl.hmmnkuuchlﬂwedunngln«{ <o — |
SAR result with Body TSL == = - -
| 5aR averaged over 1 cm’ (1 g) of Boay TsL Condin |
| sAR measured 250 M input power
SAR for nominal Body TSL parameters normalized to 1W. S.47 MW ig £ 18.8 % (u-n{‘
SAR averaged over 10 em’ (10g)ofBody TSL | Condtion I
SAR measured 0 m input power 153m /g
SAR for naminal Body TSL parameters normatized to W 17 mW ig £18.7 % (k=2
= = o — Certificate No: 217-97135 Pageaof
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DASYS Validation Report for Head TSL Date: 09.132017

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Ty, SV2 - SN: 4d023 I
i t Pl 4T
Communication System: UID 0, CW; Frequency: §35 MHz; Duty Cycle: 1:1 mpedance Messurament Plot for Head T5L
Medium parameters used: f= 835 MHz; o = 0.903 S/m. & =41.34; p = 1000 kg m?
ST o T

Phantom section: Left Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2007) i HFY. 50050 Wiz 96,686 a8

DASYS5 Configuration: ‘

Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9 82): Calibrated: 9.26/2016; 20,0
Sensor-Surface: 1.4mm (Mechanical Surface Detection) oo |
Electronics: DAEA Sn1331; Calibrated: 1/19/2017 a.c00b
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 Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=3mm, dz=5mm

Reference Value = 56.28V/m; Power Drift = -0,02 dB

Peak SAR (extrapolated) = 3.66 Wikg

SAR( g) = 2.35 Wikg; SAR(10 g) = 1.52 W/kg

Maximum value of SAR (measured) = 3.21 Wikg

Eow e e 1035 0

T satEme

| 5
L
72 |

0.dB =3.21 Wikg = 5.07 dBW/kg

Cenificate No: 21797135 Page 6 of 8
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Impedance Measurement Plot for Body TSL

Date: 09132017 .
7 e & Go0d [T

DASYS Validation Report for Body TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D8ISV2; Serial: DSISV2 - SN: 4d023
Communication §; ID 0. CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.958 Sim; &, = 55.68: p = 1000 kg/m’ S
Phantom section: Center Section

L

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19- 2007)
DASYS Configuration: e 1
+ Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9. 5); 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 $2.10(0); SEMCAD X Version 14.6,10
(7417)
Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=Sm,
dy=5mm, dz=5mm
Reference lue = 56.17 V/m; Power Drift = 0.01 dB | 4
Peak SAR (extrapolated) = 3.57
SAR(1 g) = 2.34 Wikg; SAR(10 g) = 1.53 Wkg
Maximum value of SAR (measured) = 3.15 Wikg
|
+ suremer s 05 e
(4
0dB=3.15 Wikg = 4.98 dBW/kg
Certificaie No: Z17-97135 Page 8 of §
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CALBRATION LABORATORY # &m
No $1 Xueyuan Road, Haidisn Distier Besing. 10019), Ching 2 o CALIBRATION
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Client SRTC Certificate No:  Z47-97139
ICAL'IBRA’!'IDH CERTIFICATE j
Object D1900V2 - SN: 5d113
Calibration Procedure(s)

| FF-Z11-003-01 |

Calibration date: September 15, 2017

This calibration Certificate documents the traceability 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 the cantificate

All calibrations have been conducted in the closed laboratory faciity: environment temperaturez2s3C and l
humidity<70%

| Calibration Equipment used (MATE critcal for calibrasion)

[ Prmary Standards 0% Cal Date(Cairated by, Cerificate No) __ Scheduied Calibration
Pawer Meler NRVD 102198 02-Mar-17 (CTTL, No.J17X01254) Mar-18 )
Power sensor NRV-ZS | 100596 02.Mar-17 (GTTL, No J17X01254) Mar-18
Reference PIobs EXSOV4 | SNT4S3  26-Sep-16(SPEAGN0 EX3-3617_Sept) Sep-17 |
DAE4 SN1331  19Jan7(CTTLSPEAGN 217-67015) Jan-13 |
_Secondary Siandards . Cal Date(Calirated by, Cerficate No) _ Scheduled Calbration |
Signal Generator £4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18

| Network Analyzer ES071C. | MY4G110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

| Name Function Signature

| Calibrated by Zheo Jing SAR Test Engineer -g{/

‘ Reviewed by. Yu Zongying SAR Test Engineer 4;:@

|
‘ Approved by Qi Dianyuan SAR Project Leader —SlBRL
|

Issued: September 18, 2017 |
This calibration cerfificate shall not be reproduced except in full without writien approval of the laboratory

Centificate No: 21797139 Page 1of§

Add: No 51 Xucyumn Road. Haidisn District, Beiging. 100191, China.
i 2 Fax =86-10-61304633-2504
bisp

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.2
N/A not applicabie or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62208-2, "Procedure to measure the Spacific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBBB5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certficate 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 fiat 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 connecior to the feed point. The Retum 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.

s 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

o
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 fo a coverage probability of approximately 85%.

L
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Measurement Conditions.
DASY on, as far

DASY Version DAsYR2 52100 1445
‘Empohs\m Asvances Extapciston

[ Phamtom Tripke Fiat Prantom 5 1C

Distance Dipole Center - TSL 10mm wtn Spacer |
s

Zoom Scan Resolution | sopmesmm ]
Frequency 1900 MHz £ 1 Mz

Head TSL parameters

Temperature | Permittvity | Conductivity
‘ Nominal Head TSL parameters | 20°C | 1.40 mho/m
Measured Head TSL parameters [ 20£02)°C | 142 mnoim £6 %

Head TSL temperature change during test | <10°C = —

102miNg
SAR for nomingl Head TSL parameters romaizedio W | 40.6mWigE18.8% (2)
'SAR averaged over 10 cm’ (10 g) of Head TSL Condiion |
SAR measured | 250 mw ot sower 527mWig
‘SAR for nominal Head TSL parameters | rorma zed ‘ﬂi zx;mrg:u.r 'fn(k-ﬂ

Body TSL parameters
The following parameters and caiculations were appéied

- | e | oy | ooy |
Nominal Body TSL parametors 20°C 533 | 152 mhoim
[ Measured Body TSL parameters 220:02°C 53116% 151 mhoim £.6 %
| Body TSL temperature change during test.  <10°C - 1 =

SAR with Body TSL
SAR aversged over 1 cm’ (1 g) of Body TSL Condition ]
| 84R measured | 250 W input power womwig |
4R for nominal Body TSL parameters romaizsdio W | 40.2 mWig s 188 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL Condton |
‘SAR measured . oW idsowe | sz2imwig
jaﬁgnommimm.mmi rormaized o 1W Tﬁmﬂz;rmmnl‘
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, iransiormed to feed point 501045570

Retum Loss. 25108

Antenna Parameters with Body TSL

-

| Impedance, transformed to feed point 4760+ 5700

Retum Loss -24.008

General Antenna Parameters and Design

|
|

Electricsl Deisy (one drecton) 1308 ns

After long term use with 100W radiated power. only a siight wanming of the: cipole near the feedpoint can
be measured

The dipole is made of standard semirigid coaxial cable The center conductor of the feeding line is directly
connected to the second anm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added 1o the dipole arms. in order to imprave maiching when loaded
CCOMNg to the position 2s explained in the "Measwrement Conditions” paragraph. The SAR data are not
affected by this change. The overal dipole length is still according to the Standard.
No excessive force must be appiied to the dipole amms, because they might bend or the soldered

neat the feedpoint may

Additional EUT Data

Manufactured by  seeac |
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DASYS Validation Report for Head TSL

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - S
Communication System: UID 0, CW; Frequ
Medium parameters used: = 1900 MHz; o = 1.419 S/m; or
Phantom section: Left Se
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS Configuration

Date: 09.15.2017

40.32; p=1000 kg/m3

ion

Probe: EX3DV4 - SN7433; ConvF(7 98, 7.98, 7.98); Calibrated: 9/26/2016

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn1331; Calibrated: 1/19/2017 A
+  Phantom: Tripl Flat Phantom 5.1C; Type: QD 000 P51 CA:; Serial: 1161/1 I
*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 =
(1411
1.0 | \/
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurcment grid: . Sy
dx=5mm, dy=Smm, dz=Smm ! 2 .
Reference Value = 96.29 V/m; Power Drift = -0.03 dB 5 sa g
Peak SAR (extrapolated) = 19.6 Wik
SAR(1 g)= 102 Wikg; SAR(10 g) = 5.27 Wikg
Maximum value of SAR (measured) = 16.1 Wkg B
¥
a8 (&g == % 1 N
[]
|
362 e :
| x
+ e e saie B
7.25
-10.87
1450
v
1812
0dB =16.1 Wrkg = 12.07 dBW/kg
Certificats No: Z17-57139 Cerificate No: 217971390 Page sof s

DASYS Validation Report for Body TSL Date: 09.15.2017
Bei

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MIiz; Type: D1900V2; Serial: D1900V2 - 5N: 5d 113
Communication System: UID 0, CW; Frequenc: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.5 53.06; p = 1000 keg/m*
Phantom section: Center Section
Measurement Standard: DASYS

DASYS Configuration

IEEE/IEC/ANSI C63,19-2007)

Probe: EX3DV4 - SN74 nvF(7.7, 7.7, 7.7); Calibrated: 9/2
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; Sesial: 1161/1

= s = |
*+  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 e v g -
7417 « -
|
System Performance Check/Zoom Scan (7x7x7) (Ts7xT)/Cube 0: Measurement grid
dx=Smm, dy=Smm, dz=Smm =
Reference Value = 87.42 V/m; Power Drift = -0.02 dB Y
Peak SAR (extrapolated) = 18.6 Wikg (. ]
SAR(] g) = 10 W/kg; SAR(10 g) = 5.21 Wikg N
Maximum valuc of SAR (measured) = 15.6 Wkg
a8 = ——
] | Csren o i
.50
|
7.0
1051
-14.02 |
4
4752 [ A =
0.dB =15.6 Wikg = 11.93 dBW/kg
. B Centificate No: Z17.97139 Pagesofs
39 PageTof3 .
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D2450V2 Sn:738
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Tel: <6 106236132009 Fax <261
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Calibration Procedure(s) FF-Z11-003.01

| Calibration date: September 18, 2017
|

| The nd the

DA S e
Client SRTC No: 21787140

| CALIBRATION CERTIFICATE l

‘Gmed D2450V2- SN: 738 W

Calibration Procedures for dipole validaion kits |

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

Ppages and are part of the certificate.

humidity<70%.

Calibration Equipment used (MBTE crifical for calibeation)

‘with confidence probability are given on the following

All calibrations have been conducted in the closed Isboratory facilty: environment temperature2zsy)T and

| Prmary Sandaros 1% Cal Date{Calibrated by, Ceriiicate No) __ Scheduled Calibra
‘ Power Meter NRVD 102196 02-Mar-17 (CTTL, No J17)(D]25‘T Mar-18
Power sensor  NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No EX3-7433_Sep'6) Sep-17
\ DAE4 | sn 13 18-4an-17(CTTL-SPEAGNG. Z17-97015) Jan-18
_Secondary Standards. D# Cal Date(C: Certificate No.) Scheduled Calibration

Signal Generator E4438C | MY48071430 13-Jan-17 (C
Network Analyzer ESOT1C | MY46110673  13-Jan-17 (C

TTL. No.J17X00286) Jan-18 |
TTL No.J17X00285) Jan-18 |

—

Name Functon Signature
Caiibrated by Znao sing SAR Test Engineer ;
|
Reviewed by, YuZongying SAR Test Engineer % ‘
‘ Approved by. Qi Dianyuan SAR Project Leader |

Issued: September 21, 2017 |

This cafibration ceriificate shall not be reproduced except in full without writien approval of the laboratory. |

S I oot ity
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CALBRATION LABORATORY

Add No S1 Xueyuse Roud, Haidian Dis
Tel: +86-10-62304633-2079
E-mail- ctk@chimar com by

Glossary:
TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, N procedure for of specific rate of human
exposure to radio frequency fields from hand-heid and body-mounted wireless
‘cemmunication devices- Part 1- Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Regquirements for 100 MHz io 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 s feed

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

parallel to the body axis.

s Feed Point Impedance and Refumn 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.

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

No uncertainty required

SAR measured: SAR measured at the stated antenna input power

* SARnomalized: SAR as measured, normalized 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 resuit.

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

Add: No 31 Xueyusn Rosd, Haidien Distict, Beijing.
Tel 8610604631207 Fn
Evmal. calddchinent com B . it <

Measurement Conditions.
DASY system as far a5 not gven on

| DASY Version DASYS2 T w0 I
Extrapolation Advances Exvapotaton B
1 Phantom - Tnpie Fist Phantom 5.1C
| Distance Dipole Center - 5L wmm | wenSpacer
Zoom Scan Resolution | wcora=smm o
| Frequency o 2450 MHz £ 1Mz JJ
Head TSL parameters
The oo 510 ccuisnors were sppies o
Tempecature | Permittivty Conductivty |
'Wmhli] Head TSL parameters: 20'C 1 39T 1 1, Wmhﬂim_|
[ Measured Head TSU parameters 20:02c | sm7:e% |17 wm@
Head TSL temperature change during test <to°C — — |
SAR result with Head TSL —
| SAR averaged over 1 cm’ (1 g) of Head TSL Conason I
SAR messures Isﬂn’lwwnnw—’_ 1imwig
SAR for nominal Head TSL parameters | oomakesaro 1w ﬂlmwlg:!l.l-;g‘
‘SAHI‘JMI.IHMIH cm’ (10 g) of Head TSL Conaton N

| AR measures

250 mW input power | 610mW/g

| $AR for nominal Head TSL parsmeters

nommaiized fo 1W 24.4mMW g £ 18.7 % (k=2)

Body TSL parameters

The following parameters ‘applied

Temperature Permirtrvity cmuquj

Nominal Body TSL parameters |

ot | 21 | _135_r'mm

SAR averaged over 10 cmi' (10 g) of Body TSL

| Measured Body TSL parameters @20:02)'¢ | R25:6% | 1sammomze%
| Body TSL temperature change during test|  <10°C = j
SAR result with Body TSL R
SAR averaged over 1 cm’ {1 g} of Body TSL Condibon |
SAR measured 250 W ingut power | 132mW/g
SAR for nominal Body TSL parameters " romatzed i W sz.:-nmrgnl‘t_mg
ail === = ol

SAR measured

250 MW input power s10mwig

| SAR for nominai Body TSL parameters

normaczed m W 243 mWig 2187 % (k=2) |

Certificate No: Z17-97140
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL

e, transformed 1o feed point “s130-5520

| Retum Loss ] 2458
Antenna Parameters with Body TSL
Impedince, transformed to feed point | 7506390 N
Retum Loss 2318 H

General Antenna Parameters and Design

Electrical Delay (one direction)

Afier long term use with 100W radiated powe, anly a siight warming of the dipole near the feedpoint
be measured,

The dipale is made of standard semirgic coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The is therefore sh ted for DC-signals. On some
of the dipoles, small end caps are added 1o the dipole arms in order to improve malching when loaded
according to the position as explained in the “Measuremant Conditions” paragraph. The SAR data are not
affected by this change. The overail dipole length is stil according 1o the Standard

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

Additional EUT Data

Manufactured by o _ SPEAG - ]
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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 Sysiem: UID 0, CW MHz Duty Cyele: 1:1
Medium parameters used: { = 24 88 S/m; e = 38.67; p = 1000 kg/m3
Phantom section: Lefi Section
Measurement Standard: DASYS (IEEEMEC/ANSI €63.19-2007)

DASYS Configuration:

Date: 09.18.2017

Probe: EX3 Calibrated: 9/262016;
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

2017
< Type: QD 000 P51 CA: Serial: 116171
Mecasurement 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,
dy=Smm, dz=Smm

Reference Value = 102.1 V/m; Power Drift = -0.01 4B

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 @)= 13.1 W/kg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 22.0 Wikg

a8 R o >

452

-8.05

1357 |

18.10

'S

-22.62

0dB=22.0 Wikg = 13.42 dBWikg

7140 Page sof

T smzmce
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Add- No 51 Xueyuan Rusd, Haid
Tel +86.

Eemail

Date: 09.182017

DASYS Validation Report for Bedy TSL
na

Communication System: UID 0, CW; Frequency- 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 24 9

Phantom scction: Center Section

Messurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:

p = 1000 kg/m®

Probe: EX3DV4 - SN7433; ConvF(7.46, 7.46, 7.46); Calibrated: 9/26/2016:
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1331; Calibeated: 1/1972017

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA;
Measurement SW: DASYS2, Version
(7417)

rial: 1161/1
0 (0); SEMCAD X Version 14.6.10

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

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

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 132 Wikg; SAR(10 g)
Maximum value of SAR (measured) =

Wikg

1753
[
-21.81

0dB =223 Wikg = 13.48 dBW/kg
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No.: SRTC2017-9004(F)-17111001(H)
FCC ID: 2ADOBL675PRO

ANNEX C - PHOTOGRAPH

Cheek position, left side

Tilt position, left side

FLAT position, Towards phantom

FLAT position, Towards ground
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FLAT position, EDGE1 FLAT position, EDGE2

FLAT position, EDGE3 FLAT position, EDGE4
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New test position

Cheek position, left side Tilt position, left side

Tilt position, Right side

FLAT position, Towards ground 10mm Spacer

---End of Test Report---
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