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6.3. D1900V2 Dipole Calibration Certificate
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E-mail: ciliichinatilcom Hingetvowsechingiilen
Client sMQ Ceriificate No:  Z15-97117
EALlB’HAﬂnu CERTIFICATE
Object DHS00VZ - GN: 5d162
Calibration Procedure(s) FD.211-2-003-01
Calibration Procadures for dipohe validation kits
Calibration date:

pages and are par of the cerfificate.

hurmbdity<70%.

Seplember 16, 2015

Calibration Equipment used (ME&TE critical for callbration)

This calibration Cerificate documents the Iraceabibly to national standards, which realize the physical units of
measuremeants(Sl). The measuraments and the uncerlainlss wilh confidence protability are given on the following

All calibrations have been conducled in the closed laboratory faclity, environment temperature(2e3)C and

_Prirnar:,.- Standards ] ) Cal Date({Calibrated by, Cerificate Mo.) Schaduled Calibration
Power Meler NRP2 RLOE g ] 01-Jul-15 (CTTL, Mo J15X04256) Jun-16
Power sensof  NRP-ZH | 101547 01-Jul-15 (CTTL, NoJ15X04258) Jun-16G
Reference Probe EXI0V4 | SM 3845 24-Sep-14(SPEAG No EX3-3848 Sepid) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG Mo, DAE4-810_Jun15) Jun=16
Secondary Standards o & Cal Date({Calibrated by, Cerlificals No.) Gcheduled Calibration
Signal Generalor E4438C | MY42071430 02-Feb-15 (CTTL, Mo.J15X00729) Fab-16
Metwork Analyzer ESOTIC | MY4B110873  03-Feb-15 (CTTL, Mo J15X00728) Fob-18
Marme Function Signature
Cafibrated by: Zhao Jing SAR Tes! Enginesar ﬁfj e
Reviewsd by: Qi Dianyuan SAR Project Leades A,
Approved by: Lu Bingsong Depuly Director of the laboratory

Jzuﬁ%ch

lzgued: Seplember 23, 2015
This calibration certificate shall not be reproduced excepd in full without wrilien approval of the laboratory.

Certificat: Mo: 71587117 Page | of &

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 91 of 133



SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMY3-ACERONE74G _ Report No.:L CS180323004AEB

® In Colleborntian with
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CALIBRATION LABDRATORY

Add: Mo 51 Xweyuan Rosd, Haidian Disirict, Beiing, 100191, China
Tel: #86=10-62 3046332079 Fac: +86: 1062 3046332504

Feinaal: ettlgiehingtLeni Hip fwwreehinatilen
Glossary:
TSL tissue simulating liguid
ConvF sensifivity in TSL / NORMx,y,2

MIA

nat applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 15628-2013, "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 622091, "Procedure to measure the Specilic Absorption Rale (SAR) For hand-held

devices used in close proximity 1o the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBBESEE4, SAR Measurement Reguirements for 100 MHz to 8 GHz

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Paramaters:

&

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

Measuremen! Conditions. Further defails are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Anfenna FParameters with TSL: The dipols is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom seclion, with the arms criented
parallal o the body axis,

Feed Point impadance and Refurn Loss: Thesa parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measuramant at the SMA connector ta the feed point. The Relurn Loss ansures low
reflecied power. No uncertainty required.

Elgctrical Delay: One-way delay betwean the SMA conneclor and the antenna feed point,
Mo uncertainty required.

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

SAR normaized: SAR as measured, normalized to an inpul power of 1 W at the antenna
connecior.

SAR for nominal TSL parametars: The measured TSL parameters are used lo calculate the
neminal SAR result,

Cerlificate Mo: 21597117 Page ® of B
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Add: W5 Xueynan Read, Haidian Disirigl, Beijisg, 1000191, Chisa
Tel: +86- |0-6G2304633-207% Faxi: +E6-10-62304633-2 504

Eamall- el chinati . com Hutp:ttwsw.chinasl.on
Measurament Conditions
CASY syshem configuration, a5 Far as nol given o page 1.
DASY Version DASYE2 52 BB 1222
Extrapolation Advanced Exirapalafion
Phaniorm Triple Flat Phantom 5.1
Distanse Dipole Center - TEL A0 mam wilh Spacar
Zoom Scan Resolution du, dy, dz = 5 mm
Fraguancy 1800 MHz £ 1 kdHz
Head TSL parameters
Tha following paramalers and caloulalions were applad. _
Tamparaiure Parmittivity Conductivity
Nominal Head TSL parameiers 2.0*C 40.0 1.40 rehalm
Measured Head TSL pararmaiers (2204 0.2) *C 406 £ 6% 1.38 mhodm £ 8 %
Head TSL temperature change during test <1.0*C - -

SAR result with Head TSL

SAR averaged over 1 o’ {1 g of Head TSL Conddion

54R measured 250 AT Ul pawer 295 mW 1 g

SAR for nominal Head T5L parameders narmalized o W 40,4 o\ ig £ 20,8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condifion

SAR maaswred 250 iV inpul povear 520 MW g

SAR for naminal Head TSL parameters narmakzed lo 1W 210 miw g £ 20.4 % (k=2)
Body TSL parameters

Tha fallowing paramelens and calculalions wede applisd.
Tamparaiurs Parmitlivity Conduzileity

Kominal Body TSL paramaters 22.0°C 53.3 1.62 mhaim

Measured Body TSL parameters (22.010.2)°C GaG tB% 151 mbofm £ 6 %

Body TSL lemperature change during test «1,0*C — w55
SAR result with Body TSL

SAR averaged over 1 o’ (1 g) of Bady TSL Candilion

SAR measured 250 W Input power 10.2 mi 1 g

SAR for nominal Body TSL parameders narmalized o 1W 41.2 W fig + 208 % (k=2)

SAR averaged over 10 o’ [10 g) of Body TSL Candilian

SAR measured 250 i input power 83T mi g

SAR for nomingl Body TSL parameders narmalized 1o 1W 21.6 W ig £ 2004 % (k=2)
Certificate Mo: Z15-97117 Pagaiol3
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CALIBRATION LARORATORY

Ak Mo 81 Xmzyusn Hoad, Hsdtan Disvicl, Beijing, 100091, Chine
Tel; #B6-10-62 3046 35-10T% Fax: $B6-10-62304633-2504
E-maik ¢iil & chinatil.com Hir pedtmonw chinadi ). on

Appendix

Antenna Parameters with Head TSL

Impedanca, lransfommad bo feed point 51.00+2.720
Fatien Loss - 384

Antenna Parameters with Body TSL

. e

Impedance, iransbormad 10 fad poim 48,401+ 3,950
Relurn Loss - 37.3dB

General Antonna Parametars and Design

! Electrical Delay (are direclion) 1.301 g

Afber long term uss with 100W radiated power, only a slight warming of the dipole near the feedpaoint can
be measured.

The dipole is made of standard semirigid coadal cable. The cenler conductor of the feading ne is directly
connacled ko the second arm of the dipole. The antanna is thesefore shor-circuited for DC-signals. On some
of the dipoles, small end caps are added 1o the dipels arms in order 1o improve matching when loaded

1o the posilion as explained in the "Measurement Conditions” paragraph. The SAR data ane not
affected by this change. The overall dipoa lenglh Is shill according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered
conneclions near the feedpoint may be damaged.

Additional EUT Data

Manulaciuned by SPEMG
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CALIBRATION LARORATORY

DASYS Yalidation Report for Head TSL Date: 09162015
Test Laboratary: CTTL, Beijing, China
DUT: Dipole 1900 MIlz; Type: DI900VE; Serdal: DI900V - SN: 54162
Communication System; UID 0, CW; Frequency: 1900 MMz Dty Cyele: 1:1
Medivm parameters used: = 1900 MHz; @ = 1378 S/m; &= 40.94; p= 1000 kg/m3
Phaitom section: Right Section
Messurement Standard: DASYS (IEEE/BEC/ANST Ca3,19-2007)
DASY S Confliguration:

»  Probe: EX3DV4 - SNIR46; ConvF(7.26, 7.26, 7.26); Calibrated: 9724/2014;

»  Sensor-Surface: Zmm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn910; Calibrated: 6/16/2015

»  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sedal: 11611

»  Measurement SW: DASYSZ, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

System Performance CheekiZoom Scan (Tx7xT) (TxTxTWCube §: Measurement grid;
dx=5%mm, dy=>5mumy, dz=5mm

Reference Value = 104, 1 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0%W/kg

SAR( g) =996 W/keg: SARI0 g) = 5.2 Wikg

Maimum value of SAR (measured) = 14.2 Wikg

dB
1]

-1.51

-7.02

-10.52

-14.03

-17.54

0dB = 14.2 Wikg = 11.52 dBW/kg
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Adhl; Mo.51 Xueyuan Road, Haidian District, Deiging, 100191, China
Tel: #E6-10.62304633-1079 Fax: +86-10-62304633-2 504
Ecmatl; enil@ichinaiileom Hlipstuchinatilen

Impedance Measuramant Plot for Head TSL
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Al Mo 31 Xueyunn Bowd, Haldisn Desrier, Beging, 100191, China
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E-mail: evlichinanl com HinpMwwwechinatiLen

DASYS Validation Report for Body TSL Diate: 09.16.2013
Test Laboratory: CTTL, Beljing, China
DUT: Dipoate 1900 MEz; Type: D190V Serial: DI900YV2 - SMN: Sd162
Comrmpnication System: UID 0, CW; Frequency: 1900 Mz Duty Cyele: 1:1
Medium parameters used: £= 1900 Mllz; o = 1.507 S/m; & = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY S {IEEENECSANSI C63.19-2007)
DASYS Configuration:

+  Probe: EX3DV4 - SN3IBE; ConvF(T.15, 7.15, 7.15); Calibrated: H2472014;

+  Sensor-Surface; 2mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn%10; Calibrated: 6/16/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD (00 P51 CA; Serial; 116171

s Measurcment SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

System Performunce Check/Zoom Sean (Tx7x7) (7TxTxTWCube 0: Measurement grid:
dhe=5mim, dy=3mm, de=5mm

Reference Valwe = 100.5 V/m; Power Drift = -0.00 48

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) = 10,2 Wikg; SAR(LD g) = 537 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

-1.410

-10.14

-13.58

-16.98

D dB = 14.7 Wikg = 11.67 dBW/kg
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Impedance Measurament Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

RO L B
*  |n Colaboration with ﬁ\\"\'\‘\:/\{;z}
7771 .20 8 2 48 4 i
S b3
5 . a8 9 k7 ‘\."
Adid: No.5) Xueywwn Rood, Heidien Districe, Bedjing, 1000191, China »@. mmmou

Tek: +86-10-62104633-2079 Fas: +16.10-62 3046132504
E-mail: etibiEchimate com Lt o chematil. e

Client smQ Certificate No:  Z15-97122
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 818
Calibration Procedure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kils
Calibration dale: Seplember 14, 2015

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

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

Calibration Equipment used (MBTE crilical for calibration)

Primary Standards D # Cal Date(Calibrated by, Cerlificate No.)  Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No.J156X04268) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J156X04256) Jun-16
Reference Prabe EX30V4 | SN 3848 24-Sep-14(SPEAG N0 EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG No, DAE4-810_Jun15) Jun-18
Secondary Standards D # Cal Date(Caiibrated by, Certificate No.) Scheduted Calibration
Signal Generalor E4438C | MY40071430 (02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by. Zhao Jing SAR Test Engineer ;g z, ;
Reviewed by: Qi Dianyuan SAR Project Leader TR
Approved by: Lu Bingsong Deputy Director of the laboratory F‘.‘Wiq’l
Issued: September 23, 2015

This calibration certificate shall not be reproduced except in full without written approval of ihe taboratory.
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T7TI. s b e
CALIBRATION LABORATORY
Add: No 51 Xucyuan Road, Hasbion Disieiet, Beijbeg, 100191, China
Tel: +86-10-62304033-2079 Pax: *R6-10-62304633-7 504

E-til: ewtledchinanl cum Hitp: Hwwwe.chinmtil.on
Glossary:
TSL tissue simulating fiquid
ConvF sensilivity 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 Defermining the Peak

Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held

devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Mothods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificale. 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
paraliel 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 connecior to the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

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

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

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

SAR for nominal TSL parameisrs: 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 faclor k=2, which for a normal distribution

Cormesponds lo a coverage probability of approximately 95%.

Certificate No: Z15-97122 Page 2 of 8
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*  InCollaborstion with
CALIBRATION LARORATORY
Adid: NS | Xueswan Road, Haidian District, Befjing, 100191, China
Tel B0 J0-G20H613-2079  Fax: +86-10.62308633-2501

E-usmil ettdf@chinagil.com Hiopdhwvw.chinaml.on
Measurement Conditions
DASY system configuraion, as far a8 on 1.
DASY Version DASYS2 52881222
Exirapolation Advanced Extrapoialion
Phantom Triple Flat Phantom 5.1C
mmc-mr'-m 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz = & nn
Frequency 2450 MHz £ 1 Mz
Head TSL parameters
The fobowing parameters and calculations were appliad.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 20°C 32 1,80 mho/m
Measurod Head TSL parametars (220202)°C WBO+6% 1.83mhoim £ 8 %
Head TSL temperature change during test <«10*C —-- e
SAR result with Head TSL
SAR averaged over 1 cmn’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 133mWig
SAR for nominal Head TSL paramelers normaiized to TW u,l'nﬂr.im%[hﬂ
ﬁ!mnulwio cm’ (10 g) of Head TSL Condition
SAR maasured 250 mW inpul power 616 mW /g
SAR for nominal Head TSL paramaters narmalized fo TW 248 mW /g £ 20,4 % (ks2)
B TSL
ody pumm“ e
Temporature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 52,7 1.96 mhaim
Measured Body TSL parameters {220102)°C 61026% 1.04 mho/m 4 8 %
Body TSL temperature change during test <10°C S hore
SAR result with Body TSL
SAR averaged over 1 cnr’ (1 g) of Body TSL Condilion
SAR measurad 250 miW inpidt power 128mWig
SAR for nominal Body TSL parameters normalized o 1W 51.1 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cin’ (10 g) of Body TSL Conition
SAR measured 250 mW input power 599mWig
SAR for nominal Body TSL parameders narmalized to 1W 23.9 mW Ig £ 20.4 % [k=2)
Certificate No: 21597122 Pagelof &
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" In Collsboration with
CALIBRATION LARORATORY
Add: No.S| Xucywan Road, Hsidisn Diserict, Beljiag, 100191, Chisa
Tel: vE6-10-62308613-2079 Fax #B6-10-62 30463 3-2304

F-onait. crabidchinanil.com Hirtp-Hwww chinsath.on
Appendix
Antenna Parameters with Head TSL
lmpedance, bansformed 1o feed paint S200+ 4.A1j0
| Raturn Loss - 26,448

Antenna Parameters with Body TSL

impadance, ranslormed to fead point 4040 4750
fledurn Loss . 26448

General Antenna Parameters and Design

| Erecrical Dotay (one drecton) | 1271 ns

After long term use with 100W radiated power, enly 8 slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxal cable. The cenler conductor of the feeding Ene is directly
connected to the second arm of the dipole. The anfenna Is therefore shori-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order o improve matching when loaded
according 1o the position as explained in the "Measurement Condilions™ paragraph. The SAR dala are not
affected by this change. The overall dipole lenglh is still according to the Standard.

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

Additional EUT Data
| Manutactured by ] SPEAG
Centificate No: Z15-97122 Page 4 of &
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Add: No 31 Xuoysan Reod, Faidian District, Belling, 100191, Cluaa
Tel: +36-10-62304631-2079 Fax: +B6-10-62304633-2504
F-amnil ¢ tiljfchinant] com Hup:ivww: climanil.on

DASYS Validation Report for Head TSL Date: 09.14.2015
Test Laboratory: CTTL, Beijing, Chinn
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 111
Medium parameters used: f=2450 MHz; o = 1.831 S/n; or = 39.04; p = 1000 kg/m3
Phantom section; Right Section
Measurement Standard: DASYS ([EEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3IDV4 - SN1846; ConvF(6.56, 6.56, 6.56); Calibrated: 9/24/2014;

+ Sensor-Surface: 2mm (Mechanical Surfisce Detection)

s Electronics: DAE4 Sn910; Calibrated: 6/16/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

s Measurement SW: DASYS2, Version 52.8 (B), SEMCAD X Version 14.6.10 (7331)

Dipole Calibration/Zoom Scan (7x7x7) (7x7xTYCube 0: Measurement grid: dx=5mm,
dy=5mum, dz=5mm

Reference Value = 108.4 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.3 Wikg; SAR(10 g) = 6.19 Wikg

Maximum value of SAR (measured) = 20.3 W/kg

-4.43
-B.685
-13.28

<17.710

L.
2213 : '-'—m-'—

0dB = 20.3 Wikg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.142015
Test Laborstory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parmneters used: £= 2450 MHz; o = 1.944 S/m; g, = 51.85; p = 1000 kgfm"
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/NEC/ANSI C63,19-2007)
DASYS Configuration:

« Probe: EXIDVY - SNI846; ConvF(6.9, 6.9, 6.9); Calibrated: 972472014,

o Sensor-Surface: 2mim (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn910; Calibrated: 6/16/2015

«  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASYS2, Version 52.8 (8), SEMCAD X Version 14.6.10(7331)

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

Reference Value = 94.30 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 12,8 Wikg; SAR(10 g) = 5.99 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

-8.74 I l |

131 i BB

AlkLEN

-17.48

-21.85

0 dB = 19.5 W/kg = 12.90 dBW/kg

Certificate No: Z15-97122 Page 1ol R

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 105 of 133



SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMY3-ACERONE74G _ Report No.:L CS180323004AEB

In Collsboration with

TTL £.pe.a.g

Add: No. 51 Xucyunn Rowsd, Haidion District, Bedjing, 100191, China
Telk: +B6-10-6270M633.2079 Fooe: 486+ 1621046332 504
E-mmndl: cnbaichinant com Hipivewwehimattlen

Impedance Measurement Plot for Body TSL
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6.5. D5GHzV2 Dipole Calibration Certificate

Callbl.' ation Laboratory of e\“\l@" “, S Schweizerischer Kalibrierdienst
Schmid & Partner iﬁk Service suisse d'étalonnage
Enginee ring AG BN C Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i’;*rﬂﬁ.\“\} S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiticates

Client Auden Certificate No: D5GHzV2-1040_Juni6
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1040

Calibration procedure(s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: June 17, 2016

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S).
The measurements and the uncertainties with confidence probability are given on the tollowing pages and are part of the certificate

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 DE-Apr-16 (No, 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 0B-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (Mo. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02285) Apr-17

Reference Probe EX3DV4 SN: 3503 31-Dec-15 (No. EX3-3503_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards ID # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: US37202783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SM: MY41092317 07-Ocl-15 (No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician K__’*. L C/

Approved by: Katja Pokovic Technical Manager /m_-

Issued: June 20, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. . R
Callbl"allOH Laboratory of .i““‘:‘__\‘_\—_"_jj:?’; S Schweizerischer Kalibrierdienst
Schmid & Partner ;%Eé-g-—’m C Service suisse d'étalonnage
Englneering AG LT Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f,’: /f:-\\\ :.:“\ S Swiss Calibration Service
el b
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 1IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

e 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 normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DSGHzV2-1040_Jun16 Page 2 of 16
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 Vv52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0+0.2)°C 348+6% 4.54 mho/m =6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.68 W/kg

SAR for nominal Head TSL parameters normalized to 1W 76.2 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.9 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1040_Jun16 Page 3 of 16
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.76 mho/m
Measured Head TSL parameters (22.0£0.2) °C 346+6% 4.64 mho/m = 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.24 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.7 W/ kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.36 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.3 W/kg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 343+£6% 4.83 mho/m =6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.6 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.4 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 342+6% 4.93 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.12 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.5 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 W/kg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+0.2) °C 33.9+6% 5.14 mho/m =6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.66 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

75.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.19 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.7 Wikg £ 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun16 Page 5 of 16

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 111 of 133



SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AMY3-ACERONE74G _ Report No.:L CS180323004AEB

Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 490 5.30 mho/m
Measured Body TSL parameters (22.0+0.2)°C 4716 % 5.41 mho/m £6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.35 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

72.9 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.07 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.5 W/kg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0x0.2)°C 46.9 6 % 5.53 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.70 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

76.4 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.16 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.4 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+0.2) °C 46.5+6 % 5.80 mho/m + 6 %
Body TSL temperature change during test <05°C

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.92 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.19 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.7 W/kg + 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2) °C 46.3+6 % 5.95 mho/m =6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.90 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

78.4 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.21 Wikg

SAR for nominal Body TSL parameters

normalized to 1TW

21.9 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m

Measured Body TSL parameters (22.0+0.2)°C 46.0 +6 % 6.23 mho/m + 6 %

Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.58 W/kg

SAR for nominal Body TSL parameters normalized to 1W 75.2 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 210 W/kg

SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg + 19.5 % (k=2)
Certificate No: D5GHzV2-1040_Jun16 Page 8 of 16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 50.20Q-8.5|Q

Return Loss -21.4dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4780Q-33|Q

Return Loss -27.8dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.0Q-59iQ

Return Loss -246dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 564 Q-3.3jQ

Return Loss -23.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5430Q-23jQ

Return Loss -26.6 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 507Q-7.0jQ

Return Loss -23.2dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 486Q-16jQ

Return Loss -33.4dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 503Q-44)Q

Return Loss -27.2dB
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