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Calibration Laboratory of ﬁ.vr"'""' s, )
: A § Schweizeristher Kalibrierdienst
Schmid & Partner \“‘-—-"'ﬁs ¢ Service suisse détalonnage
Engineering AG s g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ !ﬁvﬁ Swiss Calibration Service
Accredited by the Swiss Acoreditation Sendes (SAS) Accreditation No.: SCS 0108

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

cilent  Motorola Solutions MY Cartificate No: EX3-7519 Oct18
CALIBRATION CERTIFICATE J
e ——————— = —r—— ——
Otrjecd EX3DV4 - SN:7518
Calibration procedure]s) QA CAL-01.v8, OA CAL-12.v9, QA CAL-14.v4, QA CAL-23v5,

QA CAL-25.v6

Calibration procedure for dosimetric E-field probes
Calitiration date: October 19, 2018

Thig calibration certificate dosuments the traceabiiity 1o rational stardards, which resize the physical urits of measurernents (S1).
The measwrements and the uncertainties with confidenca probabiity are given on the follving pages and are pan of the cenificate.

All calibrations have baen conducted in the ciosed laboratory facility: enviroament termperature (22 + 3)°C and humidity < 70%,

Calibration Equipment used (METE critical for calibeation)

This caliration corificate shall nol be reproduced axeept in full without wrilten approwal of the laboratory.

Em-a'y Standards D Cal Date (Certificabe Mo.) Schaduled Calibration
FPover meter NRP SH: 10d77a D4-Apr-18 (No. 217-0267202673) Agar-18
Porwer sensor NRP-F31 SN, 1003244 0d-Apr-18 (No, 297-02672) Apr-18
Power sansor NRP-291 5M: 103245 04-Apr-18 (Mo. 217-02673) Apr-18
Reference 20 d8 Attenustor | SN: 56277 (20x) D4-Apr-18 (Mo, 217-02682) Apr-13 =
Feferense Probe ESA0NV2 3N; 3012 30-0ec-17 (Mo, ES3-3013_Dec1T) Dac-18
DAE4 SN: 660 21-Dec-17 (Na. DAE4-E80_Dect?) Dwac-18
Secondiy Standards o Chesk Date (in house) Scheduled Chech
Power meter E44108 SMN: GE41.203874 08-Apr-16 [ house check Jun-18) In housa check: Jun-20
| Power sensor E44124 SM: M'41498067 (6-Apr-16 {in house check Jun-18) In howse check: Jun-20
Power sensor E44124 Sh. 000110210 (U6-Apr-16 (in houss check Jun-18) In house check: Jun-20
RF ganerstor HO BR4E0C SH: US3842U01700 0d-Aug-95 {in house check Jun-18) In howse check: Jun-20
| Metwork Analyzer E23584 SN US41080477 51-Mar-14 (in houss check Del-18) In hecais chack: Cct-18
Mame Function Signa
Calibrated ty: Jaton Kasirit Laboratory Technician mw\v
Approved by: Kafja Polovic Tectnical Managar

sy

lssued: October 23, 20HE

Certificate Mo: EX3-7510_Oct18
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Calibration Labﬂrﬂtnw of s Schweizerischer Kalibrierdionst
Schmid & Partner C Service suisse ditalonnage
Engineerfng AG s Servizio svizzero di taratura

Zoughousatrasse 43, B004 Zurich, Switzertand Swiss Calibration Service

Accredited by the Swiss Accreditation Servioe [SAS) Accreditation Na.: SCS 0108

The Swiss Accraditation Service is one of the signaiorios to the EA

Multilateral Agreement for the recognition of calibration cortificates

Glossary:

TSL lissue simulating liguid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

oCcP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C.D medulation dependent linearization parameters

Polarization @ p rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),
e, # = 0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, ", "Measurement procedure 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 2015

€} IEC 62209-2, "Procedure fo determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximily to the human body (frequency range of 30 MHz to & GHz)", March 2010

d) KDB BESEE4. "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

= NORM:.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguida),
NORMx,y.z are anly intermediate values, i.6., the uncarainties of NORMx,y,z does not affect the E-field
uncertainty inside TSL {see below ConvF).

*  NORM{{x.y.z = NORMx y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

* DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

= AxyE Bz Cuyz Dxyz VR A, B, C D are numerical linearization parameters assessed based on
the data of power sweep for spevific modulation signal. The parameters do not depend on frequancy nor
media. VR is the maximum calibration range exprezsed in RMS voltage across the diode.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parametars are
used in DASY4 software to imprave probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMY. .z * ConvF whereby the uncertainty comespands to that given for ConvF. A frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

*  Spherical Isolropy (3D deviation from isotropy): in & field of low gradients realized using a flal phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset coresponds o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required,

= Connector Angle: The angle is assessed using the Information gained by determining the MORMx (no
uncertainty required).

Certificate Mo EX3-7519_0ct18 Page 2 of 18
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EXIDVE — BN:7519 October 19, 2018

Probe EX3DV4

SN:7519

Manufactured: ~ February 26, 2018
Calibrated: October 19, 2018

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASY2 systam!)
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EX30Vd- SN:7519 Ceioher 19, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7519

Basic Calibration Parameters

Sensor X " Bensor ¥ Sensor Z Unc (k=2)
Morm (uh(Vim )2 0.57 0.40 047 +10.1 %
| DCP (mv}” 99.8 100.3 996 :
Modulation Calibration Parameters
Ui Communication System Name A e [ ¢ D VR Une™
dB dBvuV dB mWV (k=2)
o C X 0.0 0.0 1.0 o0 | 9502 | 227
Y 0.0 0.0 1.0 158 5
Z 0.0 0.0 1.0 1377

Mote: For details on UID parameters see Appandis.

The reported uncertainty of measurement is stated as the standard uncertainty of measureme
Pl t
multiplied by the coverage factor k=2, which for a normal distributi : .
el o . al distribution corresponds to a coverage

;‘ The uncertainties of Mo XY Z do not aftect the £°-field uncemainty inside TSL [s8e Pages 5 and &)
p Humerical Fmaarization parameter: uncertainty nod reguired.
E;Jdncv:?f;nty is determined using the max, deviation from limrrﬁmnseawlg.rhg rectangular distribidion and is expressed for the aquare of the

Certificate Mo: EX3-7519_0ct18 Page 4 of 18
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EXIDVd4— SN 7519 October 19, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7519

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © p.?;'ﬂl%}* ::-u?g:nnr;w ConvF X | ComFY | ConvFZ | Alpha® Tﬁf {E:;]
150 52.3 0.76 13.03 13.03 13.03 0.00 1.00 £13.3%
300 453 0.87 11.73 11.73 11.73 o.08 1.30 +13.2%
450 43.5 0.87 10.99 10.99 10.99 0.13 1.30 £133 %
750 419 0.89 0.a7 997 0.97 0.47 0.34 £120%
B35 41.5 0.90 9.85 0.85 9.85 0.45 0.80 £12.0%
800 41.5 0.97 9.71 B.71 8.71 0.26 1.13 +12.0 %

1450 40.5 1.20 B.68 868 8.68 0.39 0.80 £12.0%
1810 40.0 1.40 8.34 8.34 8.34 0.36 0.88 £120%
1800 400 1.40 824 B.24 .24 0.36 0.88 +12.0 %
2100 39.8 149 BT BAT BAT 0.28 0.90 *12.0 %
2300 395 1.67 7.81 7.81 7.81 0.28 0.60 £12.0%
2450 39.2 1.80 7.46 7.48 7.AB 0.33 090 | +120%
2600 39.0 1.96 7.33 7.33 7.33 0.36 0.90 +12.0 %
3500 379 2.91 7.18 7.18 7.18 0.28 1.20 £131 %
3700 377 3.12 6.80 £.80 6.89 0,30 1.25 +13.1 M

© Freguency vafidity abova 300 MHz of + 100 MHz anly applies for DASY vd.4 and higher (see Page 2), else It 8 restristed to 2 50 MHz. The
uncartainty is the RES of the ComeF wnoertainty &t calibration frequancy and fhe uncertainty for the indicated freguency band, Frequency validity
bedow 300 MHz & + 10, 25, 40, 50 and 70 MHZ for ConvF assessments al 30, 64, 128, 150 and 220 MHz respectively, Above 5 GHz frequency
validity can be extended to £ 110 MHz.

" At frequencies below 3 GHz, the validity of fissue parmmelers (z and o) can be redaxed {0 + 10% if Bquid compensation farmula i applied ke
measured SAR values. At fraquanciee above 3 GHz, the validly of fisswe parameters (r and ) is reslricted o + 5%. The unceainty is the RSS of
the Convi® uncenainly for indicated targed lissue parameters,

® Alpha/Dapth are determined curing callbretion, SPEAG warants fhat the remaining deviafion due ta the boundany effect after cormpensation is
alvways |aes than + 1% for frequencies below 3 GHz and below + 2% far frequencies between 3-6 GHz at ary distance larger than half the probe tip
diarmetar from the boundary.

Certificate Mo: EX3-7519_0cl1a Fage 5af 18
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EX30V4= SN:T518 October 19, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7519

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © p,“nf;ﬂw' ﬂ;ﬁw ConwFX | ConvFY | ComvFZ | Alpha® Drrmr 131
150 B1.9 0.80 12.42 12.42 1242 0.00 1.00 £133%
300 5.2 0.92 11.52 11.52 11.52 0.05 1.20 £133%
450 56.7 0.84 11.27 11.27 11.27 0.08 1.20 +13.3%
750 55.5 0.96 10,23 10.23 10.23 0,43 0.85 +12.0%
835 55.2 0.97 0.90 9.80 0.90 0.46 0.80 +120%
800 55.0 1.05 8.78 978 9.78 0.48 0.80 +12.0%
1450 54.0 1.30 B.45 B.45 8.45 0.2 0.80 +12.0%
1810 §3.3 1.52 B.03 8.03 8.03 0.36 0.85 +120%
1800 53.3 1.52 7.78 7.78 7.78 0.31 D96 | £120%

2100 53.2 1.62 7.93 7.93 7.93 0.368 0.90 +12.0%
2300 52.9 1.81 7.85 7.BS 7.85 0.37 0.90 +12.0 %
2450 52.7 1.95 7.55 7.55 7.55 0.31 0.90 +12.0 %
2600 525 216 7.49 7.49 7.49 0.21 1.20 +12.0 %
3500 51.3 3.31 7.08 7.08 7.08 0.30 1.20 +13.1%
3700 51.0 3.55 B.70 B.70 £.70 0.28 1.25 +13.1 %

© Fraquency validity above 300 MHE of £ 100 MHz only applies for OASY w44 and higher (ses Page 7). alse it is resiricted to = 50 MHz, The
umcenainty is the RISS of the ConvF uncarteinty al calibration fraquency and the uncertainly for the indicated fraquency band. Freguency validity
below 300 MHz is £ 10, 25, 40, 80 and 70 MHz far Conv assessments at 30, 64, 128, 150 and 220 MHz respeclively. Above 5 GHz frequancy
weldily ¢an be exdended fo £ 110 MHz.

P st frequencies balow 3 GHz, the validily of issue parmetes (e and o} can be relaxed to = 109 # liquid compensation fermula is applied o
maasurad SAR values. Al frequencies abeve 3 GHz. the validity of issue paramelers (= and a) is restricted fo + 5%. The uncedtainty is the RSS of
the ConvF wcentainty for indicated target lssue parameters,

# Alpha/epth are determined during caibration. SPEAG watrants that tha remaining devialion due o e baundary efiect sther compensation is
always keas than & 1% for frequencies Below 3 GHz and bekow = 2% for frequencies between 3-8 GHz # any distance lerger than half the probie fip
diameter from the boundary.
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EX3DV4- SN 7519 Ciectober 19, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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EX3IDV4— SN T518 October 18, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Certificate Mo: EX3-7518_0Oct18 Page & of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 9 of 69



FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

EX3004- SN-7519 Cctober 19, 2018

Dynamic Range f(SARpeaq)
(TEM cell , fovai= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
Cetificate No: EX3-7518_Octig Page O of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 10 of 69



FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

e

EX3DV4- SNT519 October 19, 2018
Conversion Factor Assessment
f = 900 MHz,WGLS RS (H_comF) f= 1810 MHz. WGLS R22 {H_conwF)
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Deviation from Isotropy in Liquid
Error (4, 9), f =900 MHz

Daviation
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

EX30V4- SN:TE19

Report ID: P12464-EME-00062/00100

Qctober 19, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7519

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angie (%) 0B |
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dizabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diarmeter 25mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip o Sensor Y Calibration Paolnt 1mm

"Probe Tip to Sensor Z Calibration Point 1 mm
Recommanded Measurement Distance from Surface 1.4 mm

Certificate No: EX3-7518_0ct8 Page 11 of 18
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10140- LTE-FDD {SC-FDMA, 100% RE, 15
CAE RiHz, 16-0AM

762 G8.1 2086 .48 142.4 1.7 %

F.KSD'-.-"#- SN:TﬁIQ Gﬂﬂ]ﬂ' 19 2013
Appendix: Modulation Calibration Parameters
uin Communication System Name A B c D VR Unc®
- dB BV dB mv (k=2)
o oW x 0.0 0.0 1.0 000 | 1502 | 27 %
Y 0.0 0.0 140 158.5
z 0.0 0.0 1.0 1377
é?f;* UMTS-FOD (WCDMA) X 3.40 670 192 281 1383 | =05%
¥y | am 656 178 1456
_ zZ | asz 68.3 19.2 1493
éiﬂsﬁ?- UMTS-FDD (HSDPA) X | 487 674 181 388 | 1479 | 9%
¥ | 418 65.3 17.8 130.4
Z | 480 A58 18.7 1343
3‘?3* UMTS-FDD (HEUPA, Sublest 2 x 465 67.3 19.0 398 | 1478 | 7%
Y | 418 65.3 17.8 130.7
10100 | LTE-FDD (SCF % R R 03 187 e
-FOMA, 100% RE, 20 X 6.27 ;
CAE MHz. CIF'EK] B7.1 197 567 131.2 1.4 %
Y | 584 65.5 18.7 1358
10101- | LTE-FDD [SC-FOM, Z| 5% 3. 197 =
- - A, 100% RB, 20 * 744 i A
vk L T8 i 67.0 205 | 642 | 1405 | 1.7 %
Y £8.20 B6.1 18.2 144.5
— CEFSS e — z| 713 B6.8 19.8 126.7
- - FDMA, RE, 10
bit SE, Cho x| @20 67.1 100 | 580 | 1280 | 24%
Y| a7s 65.3 18.7 1326
T 2| ezs B7.1 19.8 1385
DA, 100% RE, 10 X A7
CAG MHz, 1E-CLAI'|.I'I] 676 204 643 1361 T %
¥ | GES 85.9 182 130.7
10110- | LTE-FDD (SC-FOMA, 100% RB Ly ors 202 L
g 2 1 ' 5 mzl - a
o x| sa2 67.7 0.4 675 | 1484 | +14%
¥ | 550 B5.1 18.6 1282
10111- | LTE-FDD (SC-FOMA, 100% R Z %2 | M7 | oe 1322
: - - ; E. 5 MHz, T
Lt s x| 6oz 67.7 206 | 644 | 1307 | =14%
¥ | 645 6.0 19.2 1353
i EEE T z | son 67.4 202 140.4
. A1n Mixed, 13.5 Mbps,
CAC BPSK) X 1017 59.1 21.7 B.O7 43,7 +2 2%
¥ | 058 B7.6 0.6 1445
Z 9.83 681 21.0 128.1
X
¥
Z
X
¥
2z
X
¥
z

7.08 66.4 18,4 145.7

10142- | LTE-FOD (SC-FOMA, 100% 133 L LI

i ~ . 100% RB, 3 MHz, ! -

Foihi s 500 87.5 203 573 | 1446 | #14%
545 65.5 189 149.4 ===

T e 5.72 66.5 18.5 1314

-FOMA, 100% RB, 3 MHz,

CAE 16 :I B.62 67.6 208 6,35 126.6 =14 %
615 659 18,1 1303
6.65 67,5 202 136.4

Certificate No: EX3-7519_0ct18 Page 12 of 18
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10176- | LTEFDD (SC-FDMA, 1 RB, 70 MHZ,
CAG 16-CLAM)

595 699 221 6.52 148.2 4%

EX3DV4— SN; 7519 Oednber 10, 2018
10145- | LTE-FDD (SC-FOMA, 100% RB. 14 x | 574 = 576 | 139
CAF Wiz, QPSIC) 0 | 208 3| 2%
Y | 523 657 | 189 1431
e oD Z | 570 678 | 201 1498
FOD (SC-FOMA, 100% RB, 1.4 %
10 A 6.60 690 | 212 | 641 | 1428 | 14 %
Y | 606 665 | 197 1470
10748- | LTEFDD (SCFOMA floee o o18 | 208 2
- z _50% RE, 20MAZ, | X | 742 67, 642 | 135,
i sl 5 | 204 B2 | A%
Y | 667 660 | 192 1305 —
S — z| 719 676 | 202 1457
Iz -FDD (SC-FDMA, 50% RB, 10 MHz, | X ; ;
e LEn 6.08 676 | 203 | 575 | 1474 | 212 %
Y | &4 65.1 186 128.9
T0155- | LTEFOD (56 e 250 135 2222
-FDD (SC-FDMA, 50% RB, 10 MHz, | x ;
ey 6.9 676 | 205 | 643 | 1308 | 14 %
Y | 646 66.0 | 192 1351
10156~ | LTEFDD (SC-FD £ 25 o | 203 L
-FOMA, 50% RB, 5 MHz, | X | 588 T : :
e 676 | 204 | 579 | 1430 | 214 %
Y | 543 857 | 180 1475
o oo Eoro R 1
- = , 50% RE, 5 MHz,
ik e X | 6e8 687 | 211 | Ba® | 1463 | 14 %
Y | 610 661 | 194 128.4
e — . Z | 688 g77 | 204 134.2
FOD (SCFOMA, B, 15 MHz,
105 et X | 638 875 | 202 | 582 | 1304 | #i4%
Y | 586 854 | 187 1338
1 — z | ea3s 672 | 198 1308
~ [ LTEFDD (30 (50% RE, 5MHz. | % | 72 : .
CAE 16-QAM)] i} 6r.8 205 643 135.5 HT%
Y | 675 563 | 194 140.1
T LTEFOD ECFOMAE0% Z ?_2_3_ 67.7 203 146.5
- .50% RB, 1.4 MHz,
i e X | 521 681 | 206 | 546 | 1338 | 09 %
b 4 68 65.5 18,8 137.5
e —— Z | 615 &75 | 200 435
1 FDMA, 50% RB, 14 MHz, | X :
it P 6.05 B9.1 | 213 | 621 | 1948 | #12%
Y | 548 667 | 196 1388
10168 | LTEFOD [3GF PR e o
X -FOMA, 1 REB, 20 MHz, X : :
CAE QPSK) 505 681 209 573 1274 0.9 %
Y | 456 858 | 180 1326
10770 LTE-FDD (SCFOMA. 1 BB £ 80 ot 203 i
- - 20 MHz,
i e x| 59 B9.8 | 221 | 652 | 1485 | 114%
¥ 513 66,2 19.7 130.2
10175~ | LTE-FOD (SC-FDMA, 1 RB L o84 =Lt L
1 , 10 MHz, *® a7 T
i 5 692 | zi5 | 572 | 1466 | Hi2%
Y | 451 B53 | 189 1324
zZ| 501 676 | 204 136.6
X
¥
z

5.13 6.2 19.7 1904
5.68 B8.5 211 1348
Certificate Na: EX3-T519_Oet18 Page 13 of 18
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10177~ | LTE-FOD (SC-FOMA, 1 AB, 5 Wz, .23 5 3
m MR 869 | 213 73 | 485 | W%
4 53 65.4 18.0 1326
10178- | LTE-FDD (SC-FDMA, 1 RB 20 orL | 2o e
= x “FDMA, 1 RB, 5 MHz, 16- : :
594 | €08 | 221 | 652 | 1484 | 214 %
511 661 | 196 1787
10181- | LTE-FOD (SCFD 2 S casl
- 3 -FDMA, 1 RB, 15 MHz, 5.25 : 5.7,
CAE QP’S.K} 69.0 21.4 572 14495 1.2 %
i 56 B5.6 191 1321
5.01 B7.6 20.4 1av.0

10182- LTE-FDD (SC-FDMA, 1 RB, 15 MHz,
CAE 16-ChAM)

5.82 6a.7 220 6.52 148.1 14 %

o
¥
z
X
Y
Z
X
¥
z
X
Y | 511 861 | 198 1298
10184~ | LTE-FDD (SC-FOMA TRB 3 £ oo ehd | 2t e
= = B ' MHI: X g % n
f o 505 | BB1 | 208 | 573 | 1274 | 0%
Y 4 57 65,6 181 1328
10185- | LTE-FOD (SC-FOMA, Ei% o7 1 204 L
1RE, 3 MHz, 18- | % 5.04 : !
il o 69.9 | 221 | 651 | 1483 | 1A%
Y | 508 | 650 | 194 1303
10187- | LTE-FDD (SCFDMA, 1 RE, 1.4 MHz e A o
il il . 1RE, : X | 522 688 | 213 | 573 | 1487 | #12%
Y | 452 | 663 | 189 1322
10186- | LTE-FDD (SC-FDMA, 1 R 2o iLT 204 2
- 1 RB, 14 Wz, X | B )
CAF 16 ) B0 704 223 B.52 148.3 +1.7 %
ki 5.10 BG.0 18.6 128.7
10196- | IEEE B02.11n (HT Mixed, 6.5 Mbps 2o e 1347
A1n , B, . x o/
08 Lo 874 | 688 | 217 | B0 | 1361 | =5%
Y| 819 | 74 | 06 1360
Z | o8 890 | 216 146.4
39525- UMTS-FOD (HSPA+) x| 7.0 B6.0 204 | 587 | 1380 | #lzZ%
Y | 654 | @64 | 199 416
e S Z | 698 | er7 | 200 T46.1
-~ [uniTs _Sublest5,3GPF | X | 5.4 a7 g
e LR 5 | 195 87 | 1334 | 09 %
¥ 547 BE.0 18.4 137.2
10275 | UMTS-FDD {HEUPA, Subles! 5,30 £ %8 | 674 | 193 22
i tesl 5, 3GPP X
e L 469 | €84 | 200 | 596 | 1434 | W%
¥ | 408 | 658 | 181 1483
S LTE_Fﬁ :‘SC = Z 447 B7.2 19.1 129.0
- i 40% RB, 20 MHz, x .51
S DMA, . 686 | 211 | 581 | 1275 | ©00%
¥ | 579 | es4 | 188 1323
10296~ | LTE-FDD (SC-FOMA, 50% 2o s s
. .50% RB, 3MHz, | X : 7
m et 5.90 886 | 210 | 572 | 1410 | 2%
Y | 630 858 | 190 454
10288 | LTE-FDD (SC_-FOMA, 50% RB B S R il
- . . 3 MHz, X T
e S 673 | 691 | 213 | 639 | 1448 | #12%
Y | 647 | 668 | 187 1465
I Z | 653 881 | 206 1374
Carfificate No: EX3-7519_Oct18 Page 14 of 18
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10311- | LTE-FDD (SC-FOMA, 100% RB, 15 % | Bat E7.8 204 | GO6 | 1330 | +14%
AMD MHz, QPSK)

X 626 65.8 19.0 136.3

Z | 683 67.7 20,2 1434
10415- | IEEE 802.11b WIFi 2.4 GHz [D58S, 1 X | 43 a0 248 154 | 1420 | 212%
AR Mbps, 99pc duty cycl)

¥ | 253 677 185 1487

- Z | 406 76,1 223 129.5

10416- | IEEE 802.11g WiFl 2.4 GHz (ERP- ¥ | oes 800 218 | 823 | 1350 | &7 %
AAM OFDM, & Mbps, 89pc duty cycla)

v | aan 87.5 207 1978

Z | ase B0 217 14E.0

*

10418- | IEEE 802,119 WIFI 2.4 GHz (D555-
Al OFDM, 6§ Mbps, 98pc duly cycle, Long

.70 B8 2.7 £.14 134.7 +25%

preambule)
v | g1a 675 20,7 137.4
e zZ | ars 669 B 1451
-TOD [(SC-FOMA, 1 RB, 20 MHz, X 593 70.8 ! T2 148,
AAF OPSK, UL Sublrame=2,3,4,7.8,9) a7 | i
Y | 515 67.1 212 147.2
. z 5.71 9.5 pr 136.1
m?- UMTS-FOD (DC-HSDPA) X | 819 67.3 202 662 | 1314 | #19%
¥ | 782 66.3 193 136.3
i 8.24 67.4 20,1 1420
mﬁﬂ- UMTS-FOD (WCDMA, AMR) x| asar 782 | 22e | 239 | 1361 | 9%
¥ | 277 B7.5 8.7 1431
10461- | LTE-TOD (SCFOMA, 1RB T 202D e
- - § . 1.4 MHz, x| 598 71, TEZ | 1
ALA OFSK, UL Subframe=22.4.7,8,0) . 238 89 R
hi 513 669 21.1 147 .1
. = Z | &7 554 226 1362
0452- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, ¥ | s43 7148 830 | 1464
AR 16-QAM, UL Subframe=2,3.4.7.8.9) . st
W 5.49 G678 21.5 143.7
e — Z | 813 0.2 232 1334
5 MA, 1 RB, 3 MHz, * 5480 : ¥
AAE CPSK, UL Subframe=2,3,4,7,8,9) s P sl badbs
i 5.14 67.0 21.1 147 5
10465~ | LTE-TDD (SC-FOMA, 1 RB £ oor | o83 28 3
- 3 AMHz 18- | x | 6.41 71 ? 832 .
AnE QAM, UL Sublrame=2,3,4.7.8,9) . - 1464 | =22%
¥ | 568 67.0 21.7 144.2
- — z | 614 70.1 232 1332
- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, x| 599 T0.6 B
AAE OPSK, UL Subframe=2,3.4,7,8.9) 45 i e
v | 514 7.0 21.0 1481
s TR z 5.68 59.3 22.6 135.8
- -TOD (SC-FOMA, 1RB,5MHz, 16- | % | g4 : _
s A e sl 5 71.8 243 | B3Z | 1465 | +109%
i 5.54 67.8 21.6 14400
10470- | LTE-TOD (SCFOMA 24 514 2| 2 =
.1 RE, 10 MHz, x| 594 70 TB2 | 148,
AME @PSK, UL Subframe=2,3.4.7.8.9) 8 27 s
Y 5.15 67.1 214 148.0
z | 567 Ba.2 225 135.7
Certificate Mo: EX3-7519_0ct1g Page 15 of 18
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10471 LTE-TDD {SC-FDMA, 1 RE, 10 MHz, 18-
AAE Qak, UL éubﬁang:'géy.aj; id ks s b ki ek HeE: | 8% |
¥ | 585 BT A 1.7 144.0
10473 | LTE-TDD (SC-FOMA. 1 RB. 15 Mz 250 Tl | oo fa
- - -FOMA
o e UL{&JMH&;E} e X 5.95 708 237 782 | 1486 | =39
¥ | 512 66.9 210 474
=== F 5.67 682 228 135.4
10474- | LTE-TDD (SC-FDMA, 1RB, 15MHz, 16- | x | 641 716 243 | 892 | 1463 | #190%
| AAE QAM, UL Subframe=2,3,4.7,8.9)
Y 5.51 B7.5 215 144.1
= Z | 812 70.0 231 1333
10477- | LTE-TOD (SC-FOMA, 1 RB, 20MHz, 16- | % | 645 718 244 | Bo32 | 1463 | 22%
AAF QAM, UL Subframe=2 3 4 7.8 9)
v | 555 67.8 218 1445
i _ Z | s81s T0.2 233 133.2
10476- | LTE-TDD [SC-FDMA, 50% RB, 14 MHz, | X | 598 693 227 774 | 1327 | B1A%
A QPSH, UL Subframe=2,3,4.7,8,9)
¥ | szs 659 20.3 1341
o i 5.81 68,8 229 141.4 i
104280~ | LTE-TDD (SC-FOMA, 50% RB, 14 MHz. | ¥ | 660 70,3 232 B8 | 1347 | -7 %
AdD, 16-QAM, UL Subfrarme=2,3.4.7 8 9)
¥ 578 669 209 1341
- T Z| Bs8 699 | 228 143.3
= = S0 L 4 MH
i GPaK. ULiSummﬁ i z, X | 633 B9.0 225 TFL | 1401 | #1.7 %
¥ | 558 65.7 20,1 140.5
10483- | LTE-TDD (8CFD B3 £ 038 o @85 | 219 L
- - -FDMA,
frrn 6N 1{15 ; iﬂz%i.ia.&?t' x| 730 70.1 232 | B38 | 144.8 | =175
Y B.48 BT.0 21.0 143.2
10485- | LTE-TOD (SC-FDMA 5 W A o e 1523
b Pk ULismméz.%fi.?.aa'.gl Hz, X 6.34 63.0 224 758 | 1424 | £21.7 %
¥ | ss7 G55 20.0 1428
T — Z | 610 B7.6 214 1298
- L 5 i
oo : ; Lfﬂwmmﬁﬁdm gl ;-:HL X 7.45 0.0 231 B38 | 1483 | ©19%
il 663 6.8 20,9 147,00
T TETOE S Z]| 7130 £8.8 323 138.1
- = =FONA
o Sk ULfgu ummmsgi?g: {;Ju MHz, | x 6.69 BR.8 223 7.70 1483 1.8 %
Y 5.9 65.7 201 147 5
10489- | LTE-TDD (SC-FOMA, 50% RB. 1 .| 849 or | L e
= 50
by AN tj 3 Sunﬁam=2.3ﬁ,a g ;AHL X | 748 68.7 224 .31 1337 | #19%
Y | 671 B5.0 20.3 1340
10481- | LTE-TDD (SC-FOMA, 50% RB AT e, 2 o
- ' 5 ¥ 1 b
P il UL{SWM2.3.4.T,E.915 MHz, | % [ &M 68,4 220 | 704 | 137 | 57 %
¥ | &1 f5.4 19.9 1318
TrET ]_TE_‘-rEE] S z 6.9 B8.2 21.7 140.9
= - -FDbA, RE, 15 MHz, A s
AAE 16-OAM, IEIL mﬁ,ﬂ.a.m X 7.0 69.0 225 .41 1400 | #22%
A4 7.14 66,3 206 139.4
10484- | LTE-TDD (SC-FOMA, 50 o lse T s
e bl LI'L‘Subframewz.ﬂ?i.?,EB:liu MHz, | x 6,42 6E.6 22,1 774 | 1320 | 1.7 %
¥ .10 B5.5 20,0 1323
z 6.88 f8.2 21.6 140.3
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10485- | LTE-TOD (SC-FOMA, 50% RB, 20 MHz,
AAF 16-QAM, l::IL Subframe=2.3.4.7.8.9) s o) el ol Ml - i I
¥ T.06 56,1 205 139.1
F 7.88 BB.7 221 145.6
10497- | LTE-TDD (SC-FOMA, 100% RB, 1.4 % | 625 69,2 225 | 767 | 1392 | f17%
AdA MHz. QFSK, UL Subframo=2.34.7.8.9)
¥ 5.53 i, 1 20.3 139.6
= z | &20 6B.5 2.9 148.7
10498- | LTE-TDD (SC-FDMA, 100% R8, 1.4 X| 728 705 | 234 | 840 | 1427 | #i.9%
Adf MHz, 16-0AM, UL
Subframe=2,3.4.7,8,9)
Y | 638 67.1 21.0 140.8
T — z | so9 591 224 129.9
TE-TOD (SC-FOMA, 100% RE, 3 MHz,
ANB QFSkK, UL‘SubﬁamEﬂ.BA.?,E.EJ 5| & e dad il Rl i,
Y | 57 65.5 20.0 1444
m— ETETTEE Z| 62 67.8 2.5 1918
= - o 100 ]
b 16-GAML UL Sut ﬁh;k#a;?ff&;;mt X | 738 69.0 226 | 8.44 | 1287 | z222%
¥ | &7s 66.7 20.9 1406
10503- | LTE-TDD (SC-FOMA, 100% £ 1 T Em— 11
e = o | KB, -
AAE QP3K, UL{Subfrmm=2.3,4,?,B.9}5 ing " G4 o 2 ik e %
¥ 5,93 65.7 20.2 147.8
o5 CTETO0 SO zZ | &5 7.8 215 1348
T0D 100% RB. 5 MHz
i A le st bl * 7.44 BR.G 22.3 &3t 1350 | £#10%
¥y | 871 65.9 20.3 1338
— T Z | rar 8.5 230 143.0
- - .10
pis e QF'SEK, E!:_SML:-EIWE'E,QE?.HB] ] B 50 B4 22.0 T4 | 1313 | 217 %
L 6.07 65.4 189 131.8
— e - Z| &8s 682 HE 1204
- - C
e R s _Q{AMTL?LM&. 100% RB, 10 X | 786 66.9 224 836 | 1396 | w2z
Subframe=2,3.4 7 8.9)
¥ | 7o 6.0 204 138.0
10508- | LTE-TOD (SC_EDRA, 100% FB | 158 887 — n
1 15
et it Pstm UL saburabcs 5 Fah ® 7.54 B9.0 223 To8 | 1378 | #1o%
¥ 6.60 65.7 201 137.0
T T o5 5 u Z| 750 688 220 1472
flors i EL = ULMA. 100% RB, 15 x| &8s 69.3 228 849 | 1466 | i2.50%
Subframe=2 3 4,7 8 9)
Y 74T B6.3 206 1436
Z 8.18 68.3 219 133.2
10542- | LTE-TDD (SC-FDMA, 100% RB_ 20 x| 729 69.2 223 TT4 | 1365 | .7 %
ABF MHz, QFSK, UL Subframe=2,3.4.7.8.9)
¥ | &m B5.6 199 135.1
e - 2| 725 BE.E 21.8 145.4
=TDD 00
i el {SDFLE'L , 100% RB, 20 x| B2 69.1 225 842 | 1450 | 22 %
Subframe=2 3 4 7 8.9}
¥ 7.533 661 20.4 142.5
—— Z | so7 68.3 214 1322
10515- IEEE 802110 WiFi 2.4 GHz (D585, 2 * 4.23% 8.0 6 1.58 1417 00 %
AAS Mbps, 99pe duty cycle)
¥ | 250 67.6 18.4 1475
2| 436 T 2340 1208
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10564- | IEEE 802.11g WiFi 2.4 GHz [DSS5- 5,83
AAA OFDM, 9 Mbps, 99pc duty cyck) : i) il M s i
8933 67.7 20.8 1381
10571- | IEEE 802 11b WiFi 2.4 GHz (D55 oL as e
r . 5 1
AAA Mbps, Spe duty cycle) S AR Tl - - it
2.52 G671 18.3 1444
10572- | IEEE B02.11b WiF1 2.4 GHz (D555 T e
- i X s 5.40 B2 6 d 1.94
AAA Mbps, 90pe duty cycle) g i
286 | 683 | 190 31
10575- | IEEE 802,170 WiFi 2.4 GFZ (D555 s 22 T
: iFi 2. " q,
108 T T 93 | 688 | 221 | 859 | 1325 | S0%
9.41 676 | 210 1345
10576- | IEEE 802,113 WiFi 2.4 GHz (D55 T T T T
3 11g WiFi - 8492
08 D L as R €89 | 221 | 860 | 123 | =0%
937 | 675 | 208 1345
10.02 | 891 | 220 1432

10591- | [EEE 802 11n (HT Mixed, 20MHz,
AAB MCS0. 90pc duty cycle)

10.05 89,0 221 8.63 1342 3.0 %

9.50 G676 21.0 136.2
e T T 10,13 58,1 220 144.9
- 11n , 200Hz, 10.
AbE 1. B0pc duty ) 20 B8.1 222 879 1342 3.0 %
0,65 ar.7 21.1 136.0
10,30 6533 22.2 145.4

10589- | IEEE B02.11n (HT Mixed, 40MHz.
AAB MCE0, S0pe duty cycle)

10.6T 69.5 223 874 142.0 25%

M=) M=) s =] meinaf-2] selmi|=<]| 3¢lpal|= el E B L B T

10.02 67.9 1.2 143.2
10B00- | IEEE BOZ.11n (HT Mixed, 40MHZ, oo -2 R
11n wend,
e RICET. 80pc gty oyl 10.78 807 225 8.88 1422 127 %
10.09 8.0 21.3 143.2
10.44 6 .6 21.8 1274
E 4 .
ml{gmﬂaﬂy & deferminad using the ma. deviation from linear responsa agplying rectangular distibufion and |s expressed for the srjuane of the
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Calibration Laboratory of L

St s 2 A & e
Enginesring AG — ! g Serviaio svizzseo o taraturs

Teughauastiasia 43, 3004 Zurich, Swizzerdand RMT g Swins Cabibration Bervice

Accradind by ihe Bwins Acsradistior Servics [SAS) Accredileilon a2 SCS (M08

The Swise Ancreditation Sarvice in ane of the signetosies o the B4
Wasidatnmal Agreemant far Bhe recognition of cakbrasion catificates

cuont  Motorala Solutions MY Garsifate Mo: ES3-3122_Aprid
CALIBRATION CERTIFICATE |
Ottect ES30V3 - SN:3122
Cfibration procsduedi) QA CAL-D1.v, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23 .45,

QA CAL-25.v6

Calibration procedure for dosimetric E-fleld probes
Caklwpsion detm April 18, 2018

MMMWhmmmmm,mnm|mmmﬂmﬁm
"“um“ll-l'IlTHIimhmhﬂmmmnmmmm#wnmuuum

ﬂﬁ-mmmmmhﬁmmmmm;mmmfm

Catibralion Equipemend wsed (METE oriticad for oalbratien)

Prisary Slandards in Cal Dt [Crtficote Mo ) Seh Lakbimton |
Power metar NRP S 104TTR: {H-Agr-18 [No. 21702872057 Ap-18
Powir sanior NRP-F81 B 103244 Td-Apr- 18 [Mo 21702873 Apr 1
P penanr HRP. 281 Bh 10 DA 18 (e 217-0287 ) Apr- 1
| Ferlenencs 20 d8 Al SN SEITT (200) DA 10 (Mo, 21702082 Agr-19
Ralerance Probe ES300E SN: I3 20-Dec-17 [Mo. EB3-3093_Desi Ty D18
DAE4 5H: BB EH:Dea-17 (Mo DAES-680_DeciT D= 18
| Eacendicy Stendards [ln} Cheok Date fin boss) Schedulod Chack
Pitmsr mster 44108 BH CE41MEEN 0048 (i B ek Jun- 1) in house chask: Jon-1g
Prrwear nernsor E44124 S WY A 14BA0ET (08-pw- 18 [1m hivemse chveck Jan- 18) In hinses ehwrck: - 18
Powar e E44130 S 0oo 10212 (g 118 [In hiosme chirck, Jun-18) In houme chack: Jun-18
BF garsericr b Bi4aC BN LIS3SI2LI1TO0 Dd-Ahuage 68 (0 housn chick Jun-3) = hrouisa chacs: Jui-18
Pemtwork Anslyzer HP BTS3E | BN LSATIO0EAS ABOi-0 [I Pernsios ehiack Dnd-17] I housa shack: Ot-1A
']
Bamae Fanction
Cabbewted by Claila Leybier Latoraiory Techrican

mmmmHﬂmmmumwmmmamm.
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Calibration Laboralory of )

Schmid & Partner SN e
Enginearing AG , g Sorvizio SVLITED i Mesurs

Teughaussirasis £1, $004 Zurich, Swizerdand ’f(?:_l"_\'“‘ Sl Swiss Callbration Servies

Aeccradited By the Swise Acoreditalion Bsrics [SAS] Azoraditilon Mot SCS 0108
Tha Swinms Ascediaton Servece i one of (he sighaies b o B&
Mustilatural Agresmant far tho rocodgeeton of i mlion cartifcates

Glossary:

TSL lissoe simadating Hquid

NORM: y.2 somsitivity in fres spacs

CarvF sesilivity in TSL | HORMy 2

DCR dindde compression poin

CF wresl factor [ Tiduty_cvela) of the RF algnat

A B .C.D madulation dependant linaarization parsematers

Polanization ¢ @ rolation around probe axis

Polarization & 8 ratetion araund an axs thal is in tha plars normal io probe axs (al measwreament cenier),
Le., & = 0 & normeal bo probe axis

Connecior Angle informaticn used in DASY system (o aligh probe sensos X ic the robol cooedinats sysiem

Calibration is Performed According to the Following Standards:

a) |EEE 5td 15268-2013, "IEEE Recormmended Praclice for Dabarmining the Pask Spatial-Avaraged Specific
Absarplion Rate (SAR] in the Human Head from Wirsless Communicalicns Davices: Measurermen
Tachnigues®, Juna 2013

by IEC B2208-1, %, Measuremant procedure for the assessment of Specific Abaorption Rate (SAR) from hand-
held and body-mounted devices ussd next ko the ear (frequency rengs of 300 MiHz o € GHzP®, July 2016

¢} |EC 62209-2, "Procedums to determing the Specific Absomlion Rale (SAR) for wirsless communication devions
used in close proadmity io the human bedy (Trequency rangs of 30 MHz to 6§ GHz)", March 2010

di KDE 8655684, "SAR Measurermen| Requkraments tor 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

®  NORMs, )£ Assessed for E-finld polarzation $ = 0 {f = 800 MHz in TEM-cell; { = 1800 MHz: R22 wiveguide)
HORMx,y.z ara only intermediate values, i.e., he encerainties of NORME,y.2 Soes nel affect the E5-fek
uncetainy inside TSL {see below Convi),

= NORM{TE 2 = NORMy, .z * fraquency_response (ea Frequency Responsa Chart). This inearization is
implemanted In DASY4 softwars versions fater than 4.2, The uncariainty of the fequency responss is ncluded
" e staled uncedainty of ConwF

= DCPsy2 DCP ane nsmerical linsarization perameters assessed based on the data of power sweap with G
sigral (ro uncertainty required). DCP doss nof depend on freguency nor media,

*= PAR:PAR Is the Peak to Average Ratio that is not calibrated but determined based on ihe signal
characheristics

s Acyr Heyr Gz Doy VR R A B, G, D ane nunerical lingarization paramabers assessed based an
the: data of power sweep kv specilic modulation sigral. The paremetens do not dapend on frequancy nor
media. VIR is the madmum calibration rangs expressed in RMS voltage across the dicde,

= Com and Bowndary Effect Paramalers: Azsessad in flal phantom using E-field {or Temparature Transler
Standard for § 5 800 MHz) and inside waveguite using analytical field distriputions besad on pawer
mwr?_wmmmmianﬁimtmmmmh
baundary campensation (aipha, depth) of which typical unceriainty values are given, These paramsers are
usad in DASYS gofoware o improve probe accuracy closa to the boundary. The sansBvily in TSL cormespands
o WO, .2 * ConvF whereby the inoostainty comesponds 1o Ihat given for ConvF. A fraquancy
Comuf is used in DASY varsion 4.4 and highsr which aliaws axbending the valldily from + 50 MHz 1o £ 100

MHz

*  Sphercaf isalropy (10 deviation fom isofepy): in s fied of low gradients reakzed using a fiad pharom
axposad by a patch anlenna

= Sensor Ofsel The sensor offsel comesponds {o the offset of virtusl messurement cantar fram the proba B
{on prooe axs). Mo olerancs reguinad

»  Conneclor Angls: The angle i assessed using the information gained by determining e NORMz (ro
uncartanty required).

Certificate Mo ES3-3122_Apri8 Page 2 of 18
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ES3I0VE - SM3122 Aped 18, 2018

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: April 18, 2018

Calibrated for DASY/EASY Systems

[Mode: nan-campalibe with DASY2 sysiem!}

Cariiicals Mo: ES3-0122_Apr1a Fage ol 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ES30W3A- BM:3122 Apifl 18, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122
Basic Calibration Parameters

i

= Sensor X Sarsor ¥ Senaos £ Una k=)
Marm (uviivim)')" 1.30 1.19 138 :10.1 % -|
DCP mi]” [k [FE] 102.3 l
Modulation Calibration Parameters
o w‘ﬂﬂlw Maivs A 5] C o 'l VR m’r
N 4B | daBviv | i my =2}
o o x 0.0 to 10 000 | 2122 | t35% |
¥ | oo (] 1.0 2.0
| & 0.0 0.0 1.0 0.3

tats: For details on UID paramelers see Aopandi,

Thalnmﬁ ltllmrmrm‘mry af maggn;mhm ?laind a5 the standard uncerainty of measusemeni
rinuiltiplie covarage factor k=2, or @ normal distibution comresponds to
probability of approximataly B5%. T

:mmﬂﬂmn;mmm #vis B -G sincmrimty insidn TEL (s Pages 5 ned £)
'mmmmwmm
Jﬂmﬂtmﬂmuwmm davintion from linear response asphing rcthnguisr detrituion and is ouressos fon e sgusm of the

Cermficale No: ES3-3122_Apri& Page 4 of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ESIVI- SM3122 Apri 18, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Head Tissue Simulating Media

() P-mh:'ﬁ-":' W w“wr ConvF 2 | Mipha® ?_"?ﬂ ) 1
150 623 .78 720 | 720 720 | 008 | 120 | s13a%
3o 453 0.87 T | T T.01 0.13 120 | £13.3%
450 438 0.87 .80 6,80 B.80 023 | 130 | +133%
) 419 0.68 .61 &1 661 080 | 117 | #120% |
HE5 41.5 0.8 8.31 6.1 6.1 | i1 1.31 T120%
800 41.6 0.97 6.18 6.18 618 | 086 | 12 | 3120% |
1450 40.5 120 fi.64 5.64 584 | 080 | 142 | 2120% |
1810 40.0 1.40 5.24 524 5.24 0.3%9 188 | #12.0%
1800 40.0 1.40 5. 5.21 5.21 044 1.51 £12.0% |
2100 398 148 [ 528 5.20 pA0 | 120 | x120% |
2300 305 167 486 488 | 48R £.80 121 | +120%
| 2450 302 1.60 464 464 B4 0.89 132 | #120%
2600 8.0 1.96 4.46 L[ A48 .80 133 | +130% |
3500 37.9 29 438 4.38 4.38 080 [ 128 | +131% |
| __a7D0 ALY 312 4.08 4.08 4.08 0o | 125 | #131%

© Froguency vty abren 300 MHE of 1 1041 AHx ooty appies for CASY w4 and eghat [sei Pags 2 ks 8§ 0 esiiced to & 50 Mz Tha
encadaily i he F5S of the ComnvF encedainty of celbrafios ineguency and e for fhe o caled ful. Framusncy wadidity
Eatize 3000 WiHz &5 £ 10, 25, 40, 50 and 0 MHa for Comed sesessmenis ot 31, B2, 125, 150 and 3230 M respaciively. ASows 5 GHEZ frequinsy
ity con ba extanded to 4 210 Wiz

'ummam.nmawuwkmuﬁmmmﬂh: 10 1T el cosgstreaation dommuin @ appied o
memuwed SAR vadets. Al Ineguancins iy 3 GH, e vty ol Bssm pammelers e and o) is mesincked 1o £ 5% The urcessinty 5 the RSS of
i Caimef urcedanty ior indcaied tangel Heses porasmasioes.

“mmnmmuqm SPEAL wamnts fmal the remaining devialion dus 1o ihi baundany offec sfier compensation &
mnml V% for fraquencies below 3 GHE mad bakse + 2% for netrencas botwean 343 GHz of any distincs Wige 1500 kat the pobe §p

Carlicala No; EE3-3122_Apri18 Page 5o 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ES30VE- S22 April 18, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Calibration Parameter Determined in Body Tissue Balmul_nlinu Media

f {dbir) © HM' E‘w ComvF X | Conf ¥ | ConvFZ | Alpha® Eir__“u-:]_
150 61.9 0an 542 Bz ¥ 008 | 120 | +133%
300 58.2 0.92 &79 6.70 670 010 | 120 | $133% |
450 56.T7 nad G895 5.95 .96 0110 1.30 + 133 %
750 18 .96 .30 .38 B.38 0.54 137 | 2120%
B35 G52 0.97 B2 | BFE B.28 0.80 144 | s12.0%
g0 | 550 108 .22 B2 B.72 0.59 133 | £12.0%
150 B4 1.30 539 | 570 5.3 0.80 102 | #120%
1810 3.3 1.52 E02 | 502 .02 .51 153 | +120%

1800 B33 1.5 481 4 841 4.81 LET 1.36 £120%

| 2100 532 162 500 | 500 509 | os7 | 15 | :120%
ZA0 52.8 1.81 4.58 4.58 458 0.80 1.24 #120% |
2450 527 1.85 452 452 452 | o080 | 118 | s120%
2600 525 218 4.26 4,26 4.26 0.78 128 | $120% |
3500 51.3 331 3.86 386 386 | 070 | 130 | #131% .
3700 51.0 AE6 585 3.85 3BS 070 | 130 [ +131% |

’Fm-mmmmmmwmwum'u-mr-wrt-umnﬂr.-u-na-u-u-dmmm.—_m
ComF uncartainty al calomtion fredquen usiTinty o the mmmmqmnmm
toabcree M0 W 1 & 10, 25, 40, mmmwmmuﬁqnu 120, V50 mndd ZE0 MHE respichk. Above § Gz eouenoy
Mﬂrmhiﬂdﬂhﬂﬂlﬂﬂl.
me-ﬂﬂluhrﬂtrdmmumﬂmtmﬂmutI{I'I.Ih;mmmuwn
s BAR welues At frequencies above 3 GHL e vty of (Gsus paramsn Fand o) s resvicied o + 5% Tha wheartiint & he 355 of
htunfmmm:mum;ﬂhm

% BlphaiTa e e defermined durng cobbraton. SPEAD warranis il e sanicy dmastion dus o boundary efedd ber compensaton &
mmﬁ:ﬁ:ﬂ%himwmtﬂhmmHmnmmwmmhmm

Carliicam No: ESE3122_April Page 6o 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

EBIDVI- SN:3122

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

Report ID: P12464-EME-00062/00100

Agiil 18, 2018

1.5
st L o i o S
13- .-._ e R s e .................................
¥ r |
g 124 e L | ............................ fau
B ognfal | i S I S
2 F ! '
1 S e st =
2 : = | s
Ol . L L S T ...............................
[y B | | I
E = i ;
E’ 0B i e NI N it
L ﬂT_E ....... .  Sp— W
- i |
o ] - peereit - ettt
2 |
05—l i1 T T - | | Ml B Ll i i i . | |!

Uncertainty of Frequency Respense of E-field: 2 8.3% (k=2)

Cortificate Mo ESR1122_Apr1B
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ESIDVI- SN:3122 Agil 18, 7018

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
L] L]
" a3 =1 u
" S L] T,
¥ 1 &
& b e .-"I‘:_"ﬂ-i os el +-':Il ’ - i : 'I_.*I.fl:lz [T I’ -:u

T L [ ST o g i

<
L
o
sl

Tat

Uncertainty of Axial isotropy Assessment: £ 0L8% (k=2)

Carificate Moo ES3-3122 Aprif Page 8 of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report I1D: P12464-EME-00062/00100

ESMOVE- Sha122 Apdl 18, 2018

Dynamic Range f{(SAR,,..q)

(TEM cell , fo= 1900 MHz)

mmﬁummmumm

Corificabe Mo: EBF3122_Aprid Papge @ of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

ES3DVI- ShE3122

Report ID: P12464-EME-00062/00100

Aprd 18, 3018

Conversion Factor Assessment

= 835 MHZ WELS RE {H_samd™)

EE

.
104

BN el

4k

ag

W m = = =
o b
)
- A

= 1200 MHz \WiELE R22 (H_convF)

el e

L] L " ik = = = -] an
dpre
_
areernE s En

Deviation from Isotropy in Liquid
Error (4, &), f =900 MHz

10 -08 -06 04 -02

2 o4 06 OB 10
Uncertalnty of Spherical lsotropy Assessment: £ 2.6% (k=2)

Cerficain Mo: EE3-3122_Apris
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

ESI0VI- SH-I1ER

Report ID: P12464-EME-00062/00100

April 18, 2018

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Other Probe Paramaters

Sersyr Arangeman Triangular
Cannectar Angle {7) 57
‘Mechanicsl Sutacs Deleclion Mode cnabled

| Optical Surface Deteclion Wode — disabied
Probe Gvenall Langin 337 mem
Probe Body Diamoter 10 memn |
Tip Length 0 mm
Tip Diameter 4 mm
Proba Tip b Sensor X Callvration Peint 2 mm
Probe Tip io Sensor ¥ Cal@raban Paint 2 mm

" Probe Tip to Sersoe £ Calibraticn Pord Zmm
Recommended Measwrement Diiance fom Sarlace 3 mm

Cerlificate Ho: ES3-3122_April Page 110018
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

10706- | LTE-FOO (SC-FOMA, 100% RB, 10 T4 GT4 | 19m | 643 | 1AED | #14%

LChE | Mz, 1R0AM)

ESI0VI- SN3157 Aot 18, 2018
Appendix: Modulation Calibration Parameters
uiD Communication System Nams & B =1 5 VR TP
48 | dByuv dn my fk=2]
. . x| oo 00 | 10 | OO0 | #2 | 5%
¥ | a8 0.0 1.0 2080
S e Z| on 0o 10 170.3
0071 | DMTS-FOO (WCOMA) x| 2sm | eaB | 170 | 291 | 1264 | W%
| CAB
¥ | 343 658 | 178 1240
I . Z 114 [ 18.0 1351
T I S .
Tooer- U [HEGRA) x| 438 654 17T | 398 | 143 | W0T %
Lng o
¥ %iﬂ 561 1832 1727
2 | 449 [ 183 | 1452
éﬁﬂ- LBITS-FIN [HEUPA, Sublest 2) X[ 4am o2 175 | 308 | 1341 | 207 % |
| ¥ | ad8 BED | 162 132,3
Z | a5 663 18,3 1452
100D LTE-FDO [SC-FDMA, 100% RB. 20 ® B.ar a7.0 T SHT 8 | 92w
¥ | 6 €78 | 1o (EZ]
] Z | 50 BE.T 8.8 o 7
fof. L ey N o, 0 x| asr 657 | 108 | G42 | 162 | 1A%
| G | Mz 16-C0AR
¥ | 7ar A1 0.4 TCH
et 5 D Z| T8 ) 184 | 1154
TE-FOD {SC-FOMA, 3 W X B.22 BEA 184 5.60 1384 HI%
CAE | MHz, QPSR)
¥ | &3y B7.5 188 | 1377
z | se9 B58 188 T8
X
¥

738 B0 | o4 Tan.g
Z | &Ea b6z | 19.3 154
[[TEL L1EFOO [BCFOMA, 100% RB_ GWHZ, | & | 547 BaA B2 R SR
CAE OPSK)
¥ | _eor oie | 108 Ta0
T T A B TR 14718
10111- =
n::.':ll'z :mim:mm.nm. 704 etz | e | 5 | &I T 53%
.18 T 0.3 1430
TITRNE f.63 6.0 183 1108
TOTI7- | 1EEE BOZTn (HT Mikad, 3.5 Mbgs, 085 B4 | ;0 | BOF | 187 | 218%
| CAC BPER)
1018 9.0 218 1273
i | sa1 | s i

10140- | LTE-FDD (50-FOMA, 100% RB. 15
CAD KiHr. 16

7.08 BEG 13,1 [T TR #1230

Ll I L S B B 3 ] S L

1.70 8.4 185 1058
| [T BEE | 195 1078 ]
dE- | LTE-FOD [SG-F 100% RE, 3
e {SC-FDMA, RA, 3MHz 588 [TY] wE | BEF3| 135 | 2w
5.62 BE.T 185 1320
=" 5.50 fifi.B 106 1451
10143- | LFE-FOD (SC-HOMA, 100% RE, 3 MHL .66 612 188 | 635 | 428 | #iZ% |
| Can TE-AM)
[EH [ 02 1802
838 | 658 187 06,6
Cariificate Ho: ES3-3122_Aprig Pags 12 of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report I1D: P12464-EME-00062/00100

ESADYI— SN2 Al 18, 2018
Ti5Tas | LTEFOD (SC-FiMA, 1005 R, 1.4 X | 665 | 660 jan | Gas | 137 | @aw |
CAE WiHz, QP3K]
¥ | 568 6.4 g4 1233
F 5.8 057 198 140 B
144 LTE-FDD (SC-FOMA, 100% RB, 1.4 X fE3 671 198 (] 1378 | 2.7%
 CAE MHz 16-008) .
Y 608 a7.B 20.2 1.4
| Z | ae8 877 203 1465
T0948- | LTE-FDD (3C-FOMA. 50% RE, 20 MHZ, | X L 674 .0 BaAz | ArT | #14%
| CAD 1RGN .
y | 738 67.9 24 1459 |
Z | 68 66.2 183 1154
5154 [ LTE-FOD (5L OMA, 50% R, 108Hz. | X | 598 wh | 193 | 575 | 1362 | 2%
CAE CIPSK)
¥ | 607 6.5 186 15 =
Z | ear B0 197 1474
o196 | LTE.FOD [SC-FOMb, 50 R, 108Hz, | & | 748 67.3 TTRECEEEEREEE
CAE NE-CIAMG
¥ | T4 [ 203 (IR} 1
) Z | 650 | B58 19.2 h0 4
101 56 LTE-FDD |5C-FDMA, 5% RA, 5 MHz, X 5.0 6.1 101 578 | 137 2%
GAE OPSK)
¥ | BT [T 158 1312
2| 586 6.7 196 1434
A5 | LTEFDD [SCFOMA, 0% R, & #Hz, x| GE7 6r.2 10e B9 | 0B | #2%
CAE AE-CIAM)
¥ | B o 0.4 1385
P CEL B5g | 193 o2 4
o760 | LTE-FDD [SG-FOMA, 50% BB 15 MHz, | ¥ | &3 iR 154 GEz | w11 | elZh
CAD OPSKI
[ ¥ | &S BT 4 194 138.7
r| &m 65,7 18.9 1Lad =
TOiET. | LTEFDO (GLFOMA EORRB 15 M. | » | 703 615 0 B4l | 1402 | 4%
CAD 5D . i
¥ | 744 .00 204 1472
~ zZ | GBe 86,1 103 142
TovEE- | LTEFDD (GL-FOMA, S% RB. 14 MHe, | x| 807 64 188 SaG | 1264 | 8%
CAE OPSK] !
¥ | H08 .0 19,4 1240
2| 512 6.3 103 3.0 =
T5iE7- | LTEFOD (GC-FOMA, 50% AB, 14 bz, | X | 807 ) 94 621 | 1306 | 1.2%
CAE 1G-S} ]
¥y | ez &7 201 I7 A4
2| 612 a7.7 g 1388
T0i60- | LTE-FOD {SC-FOMA, 1 B, 20 Mz, ¥ | 485 =T wo | 573 | 1208 | «0B%
PSR}
¥ | 502 86.5 108 118.8
Z | &M [ 194 130.3
TOTT0- | LTE-FOD {S0-FOMA, 1 RE, 20 MHZ, x| 6B 571 ma | 642 | 1218 | 2%
= 1E-CasMy ] |
¥ | 587 T 205 118.8
| Z | 58 sra | s 1308 —]
e | LTE-FRG S0-FOsw, t BB, 10MHz, x| 4ps 858 we | G512 | 10 | H8%
CAE OFER)
| ¥ | 500 66.5 185 1as
] Z | B804 66.7 196 1301 i
0776 | LTE-FDD [SC-FOMA, 1RE, 10 MHz. x| 5481 B7.2 =p | 682 | 1ns | 3%
CAE 16-C0AM)
¥ | 588 (] 2008 118.8
|z | &80 BaO | 206 | 1307 |
Carificate Mo, ES3-3122_ApriB wage 13 of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ESIOVI- SHA122 Agal 18, 2018
10177 LTEFDD 1RE, &
B [RC-FOMA, [ 273 X[ dar o] w0 5.5 121.3 ﬂsﬂ
¥ | so2 | E64 | ms 1187
| s 6.7 106 1304
10178 | LTE-FOD (SCFOMA, TREL SMHz, 18- | % | 882 | &7.2 | 200 | G52 | 1218 | 2%
CAE aAn]
¥ | =584 7.8 0.4 1188
£ 501 580 il 130
10183- | LTE-FOO [SC-FOMA, 1 RE, 15 WHE K| 484 BS7 88 | 842 | 1040 | sa% |
can | arsk)
¥ | Bo@ Bid | 185 1187
. E oy e Z | noe GB.E (K 13&.;_
. TEFOD (S0FOMA, ] x| 580 671 We | 652 | 128 | #12% |
| GAD | TE-ChAM
¥ | n88 ar.7 205 1188
Z| s5m G 205 1H1A =
10184 | LTEFDO (SC-FOMA, 1 HB, 3 MHZ | X | 480 | 658 W | B3 | 130 | 5%
AL QP&K)
Y| so3 6.5 186 TiAT
T TTEFS5T Fa 5.008 BEE 198 FET ]
n  TRE. I MH, 16 | X 6.80 7, &.51 121
Rty At SCFOMA, 67.1 mao N5 | M2%
¥ | Gas | &78 05 118.F
(N N Z | Ep 6A.1 T 1305
W8T | LTEFDD [SCFOMA, 1 R, 1.4 MRz, x £05 A58 108 B73 | 1208 | Wi
CAE QPEKY
¥l %03 | e84 | WS [ 180
Z| soz 655 9.5 1501
10188~ | LTE-FOD {SC-FOMA, 1 RB, 1.4 WHr. I
i SECAM] X S BT 200 .52 12186 2%
¥ | s&r 7.7 208 [EET]
Z| B9 | ean 204 130
0106 | IEEE BOZ11n (FIT Mxed, 6.5 Mbps, X | oes BB Wy | B0 | 1MZ | 18 %
CAC | BPSK)
- ¥ | mE? [T 215 1228
SN CENNINER g Z | oee 68,9 HE | 1364
éﬂfﬂﬂﬂﬂ UMTE-FOD (H3PA ) % | 658 BE.3 T 597 | 1074 | #iZ%
id ﬂ_.ﬁi’ BE.6 18.7 1041
e a FEIE 561 10.0 116.2
10ET4- | UMTSF00 (H5URA, Subeos 5, 3GPF | X | 580 BE.4 16 | &B7 | 1483
vl s, 101 : 1BE H9 %
X ELOD B6.4 8.0 1442
o Z | s [T 18.3 11210
10275 | UMIS-FOD (HSUPA, Sublest 5, 3697 | x| 4.28 BEH EED T06 | 1800 | 7% |
CAR Reif.4)
¥ as4 Be2 | 188 12688 ]
.| aar [ 128 Tl
10267 | LTE-FO0 [G0-FOMA, 509 S, 20 MHz, | % | 629 BB1 | 1384
i S 871 1u_ 38 e %
¥ 1 638 | 6ra 159 1372
v, o) W & 5490 [ Ly 8.5 106.8
10288~ | LTE-FOD (SG-FOMA, G0% HB, 3 MHz, | X E i
b Span 572 [TF] 101 FF] qBWE | 2%
i Y| & 6.7 146 1304
Z| 5M [N 10,8 420
102H- | LIE-FO0 (SCFOMA S0% AR, 3MHz, | x | &7 &7.1 198 | B39 | 1384 | +1.2%
| AL 1E-Cnn)
¥ | BT 7| 203 NREE
Z| &M 874 204 EEE]
Covtificate Moo ES3-2122_Aprig Page 14 of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 33 of 69



FCC ID: AZ489FT7119/1C: 109U-89FT7119

Report I1D: P12464-EME-00062/00100

ES3I0V3- SM:3122 April 18, 2018
Aa3i1- LTE-FDO [SC-FOMA, 100% A8, 15 iy ETF &4 198 .08 143.5 £1.2 %
AR | MHyz, OFSH]

Y | 6pd 6B .10 203 142 F
F e Z | B30 (il 182 iip.2 |
ms IEEE B2, 110 WiFi u:van.:mm1 FHEEED B 170 154 | 12m1 | 05 %
¥ | 247 £ 6 178 1274
| z 744 6.8 iTa | 1388
416 | [EEE 02 11g WiFi 2.4 GHz (ERP- x| oTe 603 Mz | 823 | 1281 L
AR DFTIM, & Mbps, 9%pc duly oycla) ! |
¥ | maz 0.0 M7 12T
Z | 585 ] Al | 1ea
0 18- |EEE &02 114 WiFs 2 4 GHz (0SS 5 ] [ ] FE K B4 1241 17T
AR, OFDOM. & Mbps, B9pc duty cycle, Long
proambula)
¥ | 9.88 [T FiE 1218
Z | @ma 60,9 M5 1952
E-IHW- LTEFDD (OFDMA, 5 MHE E-TM 3.1 x| sar 678 i 848 | 1148 | 1A7T%
ot Y | 037 | @as | 218 [LEE]
2| noe L) AL | tEma
THE1- LTE-FOID (OF DA 10 MMz, E-Tii 2.1) X [ BE2 M3 B8 1108 | £190%
| AnE
¥ | 880 [TH] FIE] 1182
il m7e [T .7 B 1310
lﬂi- LTE-FOD {(OF DA 15 MHz, E-Ti 3.1] X o ] #132 a4 1237 1%
et Y | 1005 | 881 FIE] BHE
Z | moa a0 7 | 1383
lﬁ&- LTE-FOD |(OFDRA. 20 MHz, E-T 3.1) X .68 BE S 713 B34 1765 | r19%
¥ | 1026 [TE] 18 1445
| .47 (] 218 137 8
10435~ LTE-TDD {3C-FD®IA, 1 RB, 20 MHz. X 710 Ta [ER] .62 ERFE:] 8%
AR OPSH, UL Sublramesz 34,768
¥ | 1Ta 28 3.0 1113
Z | 7ea Tad 4.8 1731
ﬂlf?- UMTS-FOD (D -AHS0EN) X .93 E5.1 19.2 A.62 1193 LY
| ¥ | mos 5 106 118.1
Z | sm .7 196 1305
Rqﬂﬂ- LIMTS-FOD (WCOMA, AN x| zaa 658 176 | 23 | 1Za5 | 5%
¥ | ire 5.0 0.4 122.0 |
F ] 7.5 187 1340 i
i048- | LTE. TGO (5C-FOMA, 1 RB, 1.4 Mz, x| ri3 Ti8 231 TEZ | 1131 | fi8% |
Adihy QPSK, UL Subdrame=2,3,4.7 8,5) {
¥ | 743 Ti.0 241 1118
z 764 Ti.8 244 1227
10462- | LTE- 100 (S0-FEIMA, 1 AR 1.4 ML, X | T8 723 | 2aT | B30 | 11iZ | 2w
Al 1E-QAM UL Sublframe=2,34 1,84}
: ¥ | 785 ' 7az 247 1112 ]
R | 83 T4 6 25.2 1221
104B4. | LTE-TOD (SC-FORA, 1 FB, 3 Wz, % | 7 TiB | 231 | 782 | 1128 | 218%
Bk, OPSK, UL Subframe=25.4 7 §.9]
} ¥ | 735 TaT 218 T
4 758 TiE 243 1226
Coetilicate Mo ES3-3122_April Page 15 of 18
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FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

ESA0N 3= BN Api 18, 2078

MBS | LTE-TOD (GC-FOMA, 1 B, 3 MHz, 16 768 | I

AR GAML UL Sui AT 724 23.8 ] B2 | 1Mn | 8%
T2 TiE 248 1112

Li— ] T4.8 54 1220

10457- LTE-TDO (SC-FOMA, 1 RB, 5&HE,

s |- "y az a2 112.8 £19%
AAC | OPSK UL Subfiaena-d.34,7.8.5)

TA43 TA.0 24.1 IRRE]
7.60 738 | 245 B
104EE- E-#ms MHz 16 T 2 7
ol 4453 T 724 218 | B3R 124 | Hi9%
T8 | T3k | w7 1109
i5470- | CTETO0 (SCTOMA, TRE, 10MIE S ey nE7
. 1 T.08 s 1 T2 TELT
o TR = R
7.4 727 | mas iz |
o pazeon ] Th2 TAT 24.4 TP
10471~ | LTE-TDD (SC-FOMA, 1 AB, 10 MHE, 15- 47 11
T : . 724 238 | BX 23 | 2%
7 BB T4 45 1108
— — 24 T4T =51 123
{SC-FOMA, 1 RB, 15 MHL B T
! 3 F A a3 BZ | 1128 | #18%
L!? TEE Fi0 111.2
.60 77 244 226

WHTE | LTE-TOD (5CFOMA, 1 AB, 15 Wiz, 16-
i LA, UL Subdrame=2,3,4,7,8,9)

773 TiE 239 &332 1124 #.9%

r.87 Tad | #8 1110
821 | Ta | 360 FIE]
TEd T23 247 ] 1118 22 %

A0477- | LTE-TDD (3C-FOM#A, 1 BB, 20 Wz, 15-
AAC | OAM, LA Subframe=2.3.4.7.5.9)

7.50 T35 248 | [LLE]
Bi8 | T8 | 50 1218

(F4T8- | LTE-TOD [SC-F WA, 50% RB. 14 WL,
A OPSE, UL Bubdmma=2,3,4.7.8,6)

reg | ra 7 118.0
1 . .00 73.2 24.1 120.9
480 LTE-TDD [SC-FUMA, 50% RB, 1.4 BHz, 825 7232 FEN] ERE] 1232 FE
AdA 168-0AM, LY Sublrame=2 14 7.8 5) T
BAS 733 | 244 1205
I BT Té.4 4.7 1350
0287- | LTE-TOD [SC-FOMA, B0 REL, 3 MHZ RS Tir FER] TH | 1258 | Zo%
Ahh OPSK, UL Subirares, 3 4.7 8,5) ;
[ EE] 725 | 27 155
Bz TAK 243 e

|N-t'.' b Rk ol I T A Y =3 :n!lH-: o L oA R I o . ) [V

Ak - IELE M%ﬁ;gﬂ i B13 126 o] Bl | 1348 =27 %
¥ eg T M7 REE]
cTeT = T 2 .55 T4 B 2’5.,1_ i 1-l-l-.".!'
T E Eu_ﬁﬁ 2 X | 800 ?1.?" Zae | TE | 1280 | 2E% |
Y | s 728 738 127 4
Z | Bas 735 24,1 05
CID4AG- | LTE-TOD (S0F0MA, S0% RE, SWez, | % | Bo3 728 | 38 | 038 | 975 | 57 % |
AAL TE-Cu, UL Subirama=2 34,781
¥ | B 738 248 REET]
Z | asg T4 0 [LEF]
TOES- | LTE-TO0 [SC-FOMA, 50% BB, 10 MHZ. | % | 843 121 | a3z | TI0 | RS | 5%
AL GPEK, UL Subireme=2.3.4,7.8.9)
¥ | ars 733 | 243 187
2] @on | Fan | 243 48,1
|
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EB303- SHJ1E2 Agil 18, 2018
TOEG- | LTE-TO0 (BL-FOMM, 60% RB. 10 MHLZ | x| 850 727 | 239 | B3l | WiA | 1% |
AAC | -Gl UL SubframesT 348,7.8.9)

i 49.78 738 24.6 IS
z2| 833 #ad 222 1041 =
A4A1- | LTE-TOD [3C-FOMA, 50% RE, 15 MHz, | X | g8 725 234 TH | 1385 | =25%
AMC QPSH, UL Subframe=2.1,4. 78,8 X
¥ | w2 a1 43 138
Z 77 [T 218 . =L
10402- | LTE-TOD (SC-FOMA, 5% RB, 15 MHz. | X AR 8.5 26 B4 | WLT | =22%
| AAC | V-0, UL Sublemes3 34, 7,8.9) {
Y| 1041 4.3 28.0 148.B
z| ass [T 25 1111
T0aa4. | LTE-TOD (G0-FONA S0% AB, J0MHz, | X | 883 728 | 34 | T76 | 1973 | 20K
AAL 5K, L Sublrame=2 9.4.7 805
¥ | o TiB 43 TS
Z| 773 .1 PN 1027
05 LTE-TDO [SC-FDMA, 50% RB. 20 MHz. | X EET T30 FIR 2837 | A0 | $30%
ARG 16-GAR. UL Subdrame=2.34. 7 8.9) 0l .
¥ 025 4.1 248 147.7
2| am AOE 274 110.1
1045T- LTE-TOD {SC-FOMA, 100% RB, 14 x| TEE 1.5 228 TET | 1268 | &22%
L MHz, GPSK, UL Subfames2.3 4 7.8,9)
¥ A 27 738 t2a.7
Z A.32 7a8 | i 1377 |
isa8- | LTE-TDD [SC-FDAMA, 100% RB, 1.4 x 858 726 739 B 40 1325 | £7%
A MHZ, BE-CIAM, LIL
Subframe=2,3,4.7.5.8)
¥ a18 745 2.5 1288
z a41 T4 4 o e 14315
T0500- | LTE-T0D (SC-FOMA, 100 RB, 3WHZ, | X | 822 T8 231 767 | 1313 | =22k
AR QPSK, UL N
¥ |  BS1 =1 240 1302
2| BEE 73.7 242 426
10508 | LTE-T0R) [S0-FOMn, T00% FB, AMHE | % | D4 727 2410 T B ERE AL
B, 16-CHAL UL Subame= 3.3 4 7.6.9)
¥ | 8 Ta7 4.8 137 6
1z ]| w®iw [T F, a2 1036
10503- LTE-TOD (SC-FOMS&, 100% FB, SMH2, | X na 7240 23.2 172 1334 225 %
ANC QPSK, Lt Subframe=2,3,4.7.8.9)
¥ | 8718 733 24.1 LEFE ]
L 3 .03 T34 43 1861
10504 LTE-TDO [SC-FOMA, 100% REB. 5 MHz X AT TaE Falll B3 1433 127 %
BAC 15-CIAM, UL Sublframes? 147 8.9)
¥ a7Th 737 47 1414

| F] 8.4 054 222 8.3
10506 LTE-TO (SC-FOMA, 1000% FE, 10 X A 125 234 7.4 13re 2%
AAE MHz. QPSK, LI Subfama=2 34 705 .

| .37 744 24.4 1386
F3 1.78 B4 219 028
H0S0T- LTE-TDND [SC-FOi8, 10H1'% RE. 10 X B B4 T2.8 240 B3S 1482 2T %
BAC iz, 1AM, UL
Zubirames2 3.4 7,8.9]
y [ 1028 74.1 48 1473
i BTl [Th 23 | 1101
10808- | LTE-TOD (SC-FOMA, 100% RE, 16 X am 132 3 | T8 | 440 | 8%
aal P.HI'I ﬂﬂ:l LIL Elﬂmhnﬂléél?ll_l E]
¥y | 1002 T4 4.8 143.6
i 2| ada £l 9 23 UL
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W0 [ LTE-TOD |[SG-FOMA, 100% RE, 15 % 5.0 T TR RE TR |
AAC Mz, 16-0AM, UL | : -
Sublrame-2,39.4.7.8.9)
¥ | ain 0.1 226 104 4
i ) — | waz 703 | 27 TiBT
WS- | LTE-TDO [(3C-FDMA, 100% x| a2 731 34 704 | 1414 | Z=i%
ARG MH, QS UL =2.34.789
¥ 571 748 245 HI]-.E_
& &z oo 221 105.9
10513 | LTE-TOD (SC-FOMA, 100% RE, 20 : TERETIER
AAG B 18R AN X a1s ¥ B .1 03z | =18
Sullrasnge2.3.4.7,0.8)
¥ | aa 7032 227 ez
Z | s1a T3 =71 1143
ég.&:ﬂ- B0z, 1Tk WiTT 2.4 GHz (D85S, 7 ¥ | zao BA0 172 | 108 | 12%3 | 8%
Y | 248 BEA 178 1281
R Z| 248 670 180 1400
10564- | IECE BOZ11g WiFl 2.4 GHz (0568 | = | -
ana ey & g (Ha5s- X | 9.6 A8 NI | B2S | 148 | 118% |
T 10007 (8] Ny 1Z2F
TN, £ | 1045 g1 | 217 1385
T aenemnisaepest (X | AW | s | W | v | 185 | Row
¥ | a2 9 5 w1 | 1478
| I 7 £ 348 7.1 18,7 0.3 =¥
mu- 'TEEETuTnnwn:jmm ¥ | x| 3 B3 i@z | 188 | 1988 | 5%
hbpe, S0pa duly cycl
¥ | 338 | fm@ | 193 17T |
e L 348 1.2 187 1ﬁ.r
ms— EFE':&M‘.HuWHi.-Im % | 1024 00 TR TR EETRREEL
¥ | w05t | waa 773 EFEN]
T R Z 1026 BT 22.3 1372
Tig Wik 2 4 GHz [D555 X | 10g4 i % |
iy OFDM, § b 24 [0 217 (] mL | =%
¥ | 055 (1] 24 [T ]
Z | t047 65.8 3 1386 |
V08T | IEEE BOZ.11n (HT Mised, 20MHz, x| 1w | een | zia | 883 | 3TS | Smon |
A1, bt}
¥ | 1087 893 | 225 1258
— £ ] 1057 | o8 | 223 1380
10852 | BEEE S02.970 (HT Mixed, 2008z, X | 1054 & 20 i | 55 | 50w
ARE | MCS, B0nc cuty oythe)
¥ | 1087 70.2 AR [FE]
— Z | 108 a1 220 TR
10588 IEEE B2.11n E‘Fm-?.m I x 1088 EQA e 015 1923 | —M
| ARH Bipe by cyche -
Lol I TOLA =24 EEE
4 1517 T4 27 1458
T0600- | TEEE BOZ.11n (HT Mixed, 400z, % | wse | ear | 222 | 885 | 1925 | sAE% |
| AAE | MOSY, Shpo duly oyclel)
¥ 1138 0.7 223 13,7
| 11w TO.E 228 J4d.1

m!mm“ﬂﬂ darialicn fom linper respatse apgheng reclanguler dsTOulon and B enessed for Se squan: of e
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Calibration Laboratory of

Schmid & Partner f . p m-ﬁﬂ;‘m i
Engineering AG % it miitrt o it
Faughausstrazss 43, 3004 Zurich, Switsariand 'l..\____ﬂ." S $wisa Calibraticn Servica

Apzmchied by the Bwis Aociodiation Seoeos [S45)
The Swiss Accreditation Sarvice is ane of the skgnascries to tha EA
Multilwisal Agresmens dor thae recognition of caibraton certificates

Aecreditation Mo.: SCS 0108

cien Matorola Solutions MY Contificatn - EX3-3612_Oct18

Dbjecs EX30V4 - SN:3612

Cabbtwbon procaden(s) %M%MMMH&M—H}&
m::tmdwhrw&#ﬁm

Cafizealion daln Ovctober 18, 2018

Thes callbminn cerfiicale dosumasts e receabiity do notional standards, which raiee the physizal s of Seicnrsmers [0
The measuremants and the uitastnie sih confdence pobabiity e ghen on e filowng poges and ane pa of B carlificale.

AN calibrations hre been conducied in the dosed abonaiony ety srwmoment iompensiura (53 ¢ 3170 and umidity < TI6.,

Primary Siancands (e} Cal Dana [Corsfazale b ) Schiduled Cakbragon
Posesr meler AP Sk WMTTH (He-Apd-1H (ho, 21T-0A6THOZETE) A0
Fusis gandecr NRP-Z3H Sht 103284 IH-fpe-18 (Mo, 2T-IGETT) Agr-18
Pt penect NRE-731 BN MRS [H-fpr 18 (Mo, JT7-GATY Apr-18
Ralernoce 20 dB Adarar Sta S52TT [Hx) DA 15 [P, 317080 Api-18 1
Furforenas Probs G0N 5M: 3013 D17 (Mo, EF33013 Dec17) Dlac-18
DAFd 5. 850 21-Ouc 17 (Mo, DAES-B83 Dec1T] [Ciac-18
| Escondiry Stardaeds L] Eheck Db (in housa Schesuled Crack
Pemvir ol E24188 SM: EE4 1205574 00-Apr-16 {in heuse check Jun-10] In heousa chissi: Jun-33
Poseer sersor 44128 SH MYA TS0 D6-Apr-if {n house chedk Jun- 1] I s chevi: Juneak
Powid givgsr E44128 St DO 10210 DéApr 46 (in houss chack Jun-1H) In Bourse chek: Jus-21)
IR ganeraind HE BOEEC EHIJE‘-‘IH'-‘LINJW Dd-Aiegr 81 {in heusn check Jun-18} _In hinese chack: Jusan
Mehwork Anafyzer EBI584 S LISA10804TT 31-tdar-14 (in house check Dot 18) I Mo check: Ol 181

Himli FuniSon
B e . Wl

Isssnd Oescber 23, 2018

This cafibralion cerflizaln shall nol be reproduced ssnept in Bl wittoul witten sppeol of th leborsirny: J

Cariificaba Moo EXI-3612_O0ctid
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Calibration Laboratory of § Scimwserischar Kalermonst
Schmid & Partner o Sevien ssinan ditatommage
Engineering AG Bervizia svicerrn i tarsturs

Zpughaussirasce 43, B4 Zikch, Sedeeeriand 5 Srwit Calilration Senpcn

Azt by B Swizs Accrediation Sendce (SA5] Accraditation Ba: SCS (1108

Thi Bwii Ascraditation Ssrvics is ane of the sigratonies fo the E&

Muliilateral Agreumest far Bhe recognition of calibrabon certificatas

Glogssary:

T5L tissua simulating guid

MRy, 2 sensilivity in free space

ConyF sansiivity in TSL | NORM:. 2

DR disdle comprassian paint

CF crast facior | 1iduty_cycie) of the RF signal

ABCD modulafion dependent Iinearization paramaters

Palarization g i ridafion mound probe axis

Polarization & & rofation mfound an axis that is in the plans nomal 1o probe axis (3] measutement cenbar),
i.2., # =0 is nomal fo probe axis

Connactar Angla Informiation used in DASY system lo afiign probe sensor X 1o he robot coondinate syslem

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Fraclice lor Determining the Peak Spalis-dveraged Specific
Absorption Rate (3AR] in the Human Head from Wirgless Communications Davices: Massurement
Technigues®, Juna 2013

by [EC BZ203-1, °, "Measuremand procedurs for the assessment of Spacific Absorplion Rale [SAR) from hand-
held and body-mounted devicas uaed next io the asr (Feguency range of 300 MHz i § GHz )", July 2016

g] IEC B22049-2, "Procedurs o detemine the Specific Absonphion Rate (SAR) Tor wisless communicaion devices
usad in closa promity to the human body (frequency range of 30 MHz bo & GHz)", March 2010

d} KDE BESE84, "SAR Massurement Requirements for 100 MHz fo § GHZ"

Methods Applied and Interpretation of Parameters:

& NORMx .z Assessed for E-field pofaration & = 0 (f < 900 MHz in TEM-cell: [ > 1800 MHZ: R22 waveguide).
MORMxy,z are only inkermediate valuss, i.e,, the uncarainies of NORM:x,y,z does not affect the E*flald
uncetainty inside TSL [sen below ComnF),

= NORMTI Y2 = NORUWY .7 * frequency_response (sea Frequency Response Chart). This lineanzation s
implemanied in DASYY soffwars versions laler than 4.2, The uncertainty of the frequency response & inclded
in the stabed uncerainty of CormF.

#  DCPx .z DCP are numesical linesirizaton parameters 35565500 based on the data of power sween with CW
sigrial (no uneertainty required). DCP does nol depend on frequancy mar media,

= PAR' PAR ig the Peak o Average Ralio that is not calibraled but determined based on the signal
characterislics

Axnye Baye Ceyr Oxpz VRx s A B C D are numenical ineanzation parametars assessed based on
tha data of power sweep Tor specilic modulaion signal. The parameters do not depend an frequency nor
riedia, VR is the maximum calibration range expressed in AMS voitege across the diode.

= CanvF and Boundary Effect Paramaters: Assessed In fiat phantom using E-fiesd (of Temperalune Transfer
Stendard for f < 800 MHz) and inside waveguide wsng analylical Held dstibufians basad on power
ragsurernents far f > BOO MHz. The same Sshups ane used for assessment of the parametars applied for
boundary compansation (alpha, dapth) of which typical uneemairdy valees ane given. Thess pamameters ane
used ifn OASYS software bo imprave probe acouracy dose o the boundary, The sensiivity in TSL cormesgonds
to WORM, .z * Convi whersby the uncerisinty comesponds bo thal given for ConaF. A lrequency dependent
ConeF iz wsed In DASY version 4.4 and higher which allows extending the validity from 2 50 MHz 1o + 100
MHz.

*  Spherical isedropy (30 devistion from isotropy): in 8 field of low gradients reakred using a Nal phamom
exposed by a paich antenna.

= Sancor Offesd The sensor offsel coresponds o the offsed of wirtual measuremant canter from tha probs fig
[on probe axis), Wo wlerance required

s  Coanecioe Angle: The angle |5 assessed using the information gained by datarmining the MOEM: (no
unicertainty requined).

Coerlifcats Mo EXF3012_Oclig Page Zof 16
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EXI0VA — SM:-3812 Ociober 18, 2018

Probe EX3DV4

SN:3612

Manufactured:  March 23, 2007
Calibrated: October 18, 2018

Calibrated for DASY/EASY Systems

LMote: non-Compatible with DASY2 syslem!)

Cerificale Mo: EX3-2512 Oct1B Pageaod 18
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EXA0NE- EMAET2 Detober 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Basic Calibration Parameters

Songar X Sansor ¥ | Eqnzar T | Une (k=2
Morm (W imey 043 048 ] 0, 3 £10.1 % |
DCP (imvy” g7 044 | =]
Maodulation Calibration Parameters
L] | Communication System Nams A B = o VR Une"
48 | By dil my th=2) |
3 L. x| oo 0.0 10 | o6 | tarE | s
¥ 0o [T 114 1341
z ia 0.0 ia | 1418

Mote: For details on LID perameiers ses prmirj

The mm‘t&d uncertainty of measurement is stated as the standarnd uncetainty of measuremant
mubtipled by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 35%.

‘mwumxwzmmmme.mwmm [fms Pagee 5 and 8

:M—-rtiimni.:immnw.mmrmmm
Lincaniaingy S delamined using I max . devsition from lires sespomss apphing sectangular disicbulion and i wopresssd T e siquans of the

fimid wnlue
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B0V 5N:3612 Dgtober 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Head Tissue Simulating Media

|1 {hHE)® m' GT&_#EM ComF X | Convf ¥ | ComvFZ | Adpha® ‘ TE:: pﬁ
150 523 0.78 898 | 098 808 | 000 | 100 | £133%
300 453 0.87 288 ass | o988 | oo7 | 130 | £133%
450 43.5 0.87 89.05 9.09 5.08 013 1.30 + 133 %
750 41.9 0.89 879 | B7D 879 | 036 | 100 | +120%
R3S 415 .80 B23 B.23 8.23 052 | 084 | 2i20% |
grle] 41.5 a7 B.08 B.OB B.08 049 0.86 £ 120 %
1B10 40,0 1.40 720 7.20 720 035 | 096 | £120%
| 1800 4000 1.40 716 7,18 T.16 040 | 080 | +120%
2100 398 1.40 7.37 7.27 rar 040 | 080 | +13D% |
450 132 1.B0 __B51 £i.51 £.51 040 | 090 | +120% |
4950 26,3 440 4.95 445 #.05 0.40 180 | +121%
5250 9 _4amn 485 4653 4.63 040 1.80 += 131 %
500 356 4.96 4,58 4.55 4.55 040 180 | #1321 %
SE00 355 5.07 43 4.31 4.31 (.40 .60 £13.1 %
5750 5.4 B.22 4.70 470 4.70 40 | 180 | £13a%
L s S g e e e B0 e

ez 300 MHE i £ 10, 25, 300, 50 @nd P bz for ConyF assessmants af 30, 84, 138, 150 and 220 MMz respeciively. Abows 5 Grie requency
ity cun be ssbended o & 110 Mz

" At fmguancies bl 3 GHz, the validly of lissus gareneters. (o and o] can be relased 5o + 10% if liguid compensation form ula is appied ia
mesmared SAR valuss. A Ireguencies Aoy 3 GiHz, % ity of s parameters (2 and o) i sedricled fo £ 5%. The uncertainly @ ihe RES of
this TP usterininty for indicaried Ranged e porametans.
'WHWWMHFE%MMMWMM»“WM“MH
mm! 1% for requencies beiow 3 GHz and belew ¢ ﬁhmma—aﬂmgthmmHn—mq;
diarnetir by

Coartificate Moo EXF-3612_Oclif Page 5 of 16
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EXICva- SN3E1T Octobor 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Body Tissue Simulating Media

| {Miz) © P-f?mrh;y w ComE X | ComvF Y | Comdf Z | Alpha® nrmr' ﬂl._
=1 81.8 {LBO 873 a.73 8.73 .00 1.00 +13.3 %

| 3 s8.2 0.92 .53 532 9.32 .05 120 | £133%
450 6.7 0.54 034 524 8.24 0Aa7 1.20 133 %
750 855 0.85 B.56 8.55 B.55 047 | 0BT | 2120%
Bas 55.2 0.7 B.21 B.21 B2 039 | oe1 | +120%
00 55.0 106 817 8.17 BA7 047 | 085 | #130%
1810 53.3 1,62 B.97 BT 697 | 040 | 085 | +1z0% |
1900 £33 1.52 583 683 6,53 045 | 080 | 2130%
200 53.2 1.62 r.az T.02 o2 pan | 107 £12.0 %
2450 52.7 195 6.70 .70 ET0 040 | 0D | :120%
4B50 484 501 £28 | 428 428 950 | 150 £131% |

5250 465 536 4. 14 .14 4,14 0.50 1.80 +131% |
E500 48.6 565 578 378 are 050 | 190 | +131%
BE00 448.5 5.T7 .88 385 368 0.50 1.90 +131 %
ATE] 48.3 594 198 3.96 3.6 [LED 180 | 2131 %

© Frequency waility above 300 MH of + 100 MH2 osly spphes for DASY wa4 and highar (e Fage 7], slsa i i restricled 1o £ 50 MHE The
encartiinly & the RSS of the Co® enoeramty of calbvafion ey il the pncermnty dor the indicated Tragearncy and Frequency walidiy
o 300 MHz &8 = #1025, 40, 50 andd PO MHE fo Corl’ smsmesments. of 30 B4, 128, 150 asd 2240 Mz sospecively. Above 5 GHE Insquency
wlidity chm be axiended (o 2 110 WHZ
A h!qmmuﬂnw.'!Mmmwmw::wupmhmmHMIhﬂmmhmu
mmmmﬂgmn_mmmam,mmdmm { and =] s restricied o & 5% The uncertainty & the RES o
gmwmwhmmmm.

Adphailispth are detemined curing caSheation. EFEAL warmants Burl the remaining dovialion dua o T Boundary sHecl afier companasio i
mm&%ﬁwmammm:ﬁhm—m ‘btwman 35 GHZ ot any dalatdd Wijer San hall the probe i
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EXADN4-- SN:3812 Oulober 18, 2018

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

1.8
s i
1.4 e O e [T VN NUNSEE] LS ey
1 S ..
E 1_2_5 ......................................................................... ; T
E 11'_1: ................ § TR Y S
- e SR
g 104 T il
& E
= =
LT e SR § PR ¢ . I PO = (LT TR TP | EPA I b
o m E
‘E |;|"|r_: .......................................... __-: .......... i CEPET O
E H | '
/7.1 S— Fie s | _ ...................... 7l
n..::llll IilrllJn.IllliJ|l |||;|
[ 500 1000 1500 0 2500 J-IJIJD
oo f [WiHz]
o =
Uncertainty of Frequency Response of E-fiald: £ 6.3% (k=2}
Cartificale Moo EX3.35812_0Oct1B Pﬂp? ol 16
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EIN0M- SN 3012 Ovickber 18, 7018

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM 1800 MHz, R22
. =
[F= g = T ik ¥
4 ! ]
- f ..‘:- ::‘_-'v. - ar ‘-r"' ] =1 J - +1."H. as op
Jq . 'r 1
- " =y g H i 18
L 3 im
(3 L] T 3 - Wl
Tot 5 ¥ 4 Tol K ¥ T

Uneertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Carlifcate No: EX3-3612_Oclig Page 8 al 16
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EX3CW4— SHE3612 Cctobiar 18, 2018

Dynamic Range f(SAR;c.4)

(TEM cell , fouu= 1900 MHz)

B

104 _1'|:rt

i
g u :

-1+

P L

104 I$l'|“:| 1

ot cagasted .
Uncertainty of Lineasity Assessment: & 0.6% (k=2)
Cerlificate Mot EX3-3812_Cctig Page S of 16
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EXEI- 5N 3612 Dlober T8, 2018

Conversion Factor Assessment

f= 800 MHZWGLS RS (H_can®) f'= 1810 MHEWGLS R [H_come)

wl

BL [V
i
F gl

L] B ] e
=]

o ] !
£ ] Y
il ririmed U LI

Deviation from Isotropy in Liquid
Error (4, &), f= 000 MHz

02 04 05 08 12

=10 ~-0h& =35 «04 <0 OO

Uncertainty of Spherical Isotropy Assessment: + 2,69 (k=2)

Cerlficate Mo: EX3-3612_Octid Paga 10 ol 18
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EXDOA- SN:3612 Crtobar 18, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Other Probe Parameters

["Sensar Arangement Trisngulas
Connectar Angle (] 813
Mechamical Surface Detection Moda: enabled
Cptical Surace Defection Mode dizabled
Probe Ceera® Langth 337 mm
Probe Bady Diamiatar 0 |
Tip Lengih B mm

| Tip Diametar Z5mm
Prabe Tio to Sensor & Caibraton Foinl 1 mm
Prabe Tip o Sensor ¥ Callbeabon Poind Tmm

| Probe Tip Io Sensor £ Galbrabion Point Tmm
Recommended Measuremant Distance from Surface 1.4 mm

Cerlifcate Mo EX3-3812_Octia Paga 11 of 18 [
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EXIDV- BM:IE1T Orciaber 18, 2018
%ﬂdi:: Modulation Calibration Parameters
] Communication Systam Hames A 8 C 7] VR Unc |
dB dBE Y [ :] mh =2}
o (=] x| oo .o 10 | 000 | i4TE | 135
¥ 0.0 o0 1.0 138,17
F] 0.0 [ 1.0 141.6
10027~ | GEM-FOD (TOMA, GMEH) x 1.69 613 10 0.8 K] A%
¥ | 180 6.0 132 BEE
F 1.1 (K] 123 B7.5
&ﬁ:zau GPREFOO [TOMA, GMSK, TH O} X | 188 EZ7 115 | 957 | 887 | =i4% |
¥ | 163 6.2 13.4 607
I o e Z | 1o 6.8 12.0 ]
éﬁ*— GERE-FOD (TOMA, GMESE, TN 0-1) x| 153 641 110 | 658 | 1ATR | 2%
Y 259 Ti48 1-1'2._ 1157
o 2| 233 BE5 123 D
;;lﬂéﬂn EDGEFOO [TOMA, BPSR, TH ) ® 530 T22 =5 | 1282 | ez 2%
¥ | ams B3R | M. 0.7 =
F3 5.51 TR P LT
10086- | EDGE-FDD [TOMA, BPER, TH 6-1) H | 418 725 | 241 | BEG | 1907 | 1%
Y| 37e B6.5 20.7 o142
. z| 51 | a1 | a7 | | 138
1::32:2?' GPRE-FOO (TOWMA, GMEK, THI-1-2) | | 107 B16 Be | 4BD | 1524 | 212% |
L 121 059 1149 Hra
1z 1 B 0.0 | 187
F00RA- GPRE-FOD {TOMA, GMSE. THG-123) | x 3o ey M0 355 1400 .7 %
¥ | o A0 o0 1355
SR z| 08 a1.1 15 Taia
BEW??- EDGE-FOD (TOMA, BPSK, TH 012 X | 4 TIN | 221 | T8 | 1304 | A%
¥y | 418 0.8 723 1453
4 4.TH TaA a2 12648
0038 | COMAZOUE (12RTT, RCA) x| 4s3 657 M4 | 257 | 1163 | =08%
| CAB
¥ 4,80 BB 4 182 1407
§ x 444 5.3 _L‘..‘1 1419
I‘Eﬁ UNTSTOD (T0-SC0MA, 128 Mops) x| 405 | 883 | 221 | 1141 | B4B | fHA% |
¥ | 238 647 | miB 5A.7
Z| azz 68,9 234 7]
E‘:ﬂ:ﬂ- EDGEFDO [TOMA B8PSR, THO-129] | X | 459 Ti8 210 652 | 4B | @9 ®
¥ | as3 BBl | 203 1334
_ Z | 4&0 738 225 1447
Ef" COMADND (1R TT, RC3) £ | am ] 181 307 | 1128 | 7%
¥ | 372 B 6 178 16 A
Z | ams E5.D 178 [[EH
Canifieste Mo EX3-3812_Oct18 Page 12 of 16
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EXCADNY- ;3612 Ocinber 18, 2010
TO0E0- | GPRS-FOD (TOMA, GMEGK, TH 0.8) X ] 183 | 673 | 126 | BB8 | 1.z | 414
b .66 Tra 16.6 135
= | 178 f5.0 1.3 143
;Mmuu- EDGE-FOD (T0MA, BPSK, TH 0.4 % | Ate 743 Mg | 855 | 1MA | #17% |
¥ | 41 faz | 224 806
Z | sz Tdd 248 120.6
1017 | IEEE 802110 [HT Mixed, 135 Mbps, x a8 7.6 2.6 BOY | 1EZ | 2
CAC Bk ;
¥ | 63@ 6.0 0.0 106,53
IE e Z 965 573 204 111.8
10156- | IEEE S02.11n jHT Mixed, 8.5 x B0 | 1
MERS, 7.44 674 206 125 | 25 %
Y | G&a 8.1 09 47T
2| e 671 04 10649
10200 | COMAZ006, RET, 5055, Full Fave X | 421 | B&8 | 188 | 901 | 1164 | @7 %
) ¥ 37T 4.3 172 05,2
e Z 405 6.7 178 111.8 ]
Lﬁh COMAZNNN, RC3, 3055, Full Rate X 153 B5.9 [T F] A48 1138 0.7 %
¥ | 338 4.8 175 147.1
Z| ass 658 i [ ] 10
Eipﬁr- COMAZO00, ARG, 5042, Fub Rain % | 348 65.8 e a3 | 1931 | 5%
¥ | a3z 643 17.5 1457
Z | 353 B62 | 1A.1 10611
10283- COMARDD0, RC3, 503, Full Rate X A53 ST 181 350 | 1134 0T %
| AR
¥ | 3z B7 | 174 1a7a
Z | 3e8 B 5 14 051
;LEE- COMAZOO, RCT, 503, 176 e 250, | % | m19 BST TRz | 1248 | BBB | iz
¥ | a4z B15 i) B0
r 5.3% BEE 233 L]
mm— COMAZOND [1xEV-DO, Rey, O} x| 487 66.6 5 | 378 | 1862 | 0%
¥ | a2e [T 198 T
S Z | siz 7.1 208 1445
12?- CONAZION {1HEV-D0, Hav, &) K | 478 | BAB | 184 | &7F | 117.5 | 05 %
¥ [ dae &7.2 8.1 110.4
Z 484 GH2 18.5 133
1006 | COMARIUD. RS, 002, SCH0. Full X | B34 EE5 204 5.22 | 1210 | @a% |
AR Flastes
¥ | 583 ) 184 ERET
__E_ B ESE an TEE
E-l;ﬁ- IEEE B0Z.11b 'WiFi 2.4 GHz (D555 x ) BR.S BT 1.54 1121 15 %
Maps, BEpc dily cycla)
¥ | 228 645 166 7
Fd ] 6.5 184 182
Certificaie Mo EX3-3512_Cxi18 Fage 13.of 18
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X0V~ Sh:AE12 Octobar 18, 2018
10416 | TEEE B02 119 WiF) 24 Gz (ERP- X | Bs4 | 6rs | o8 | &2 | 1117 | &=5%
AAM | DFDM, 6 Mbos, 88pc duly cycls)
¥ | .74 8a0 | 210 T4
Z | 844 612 | 205 1068
lq‘:?- EEEWE‘HH!WFIEJGHLICFDH.H % | a8a 675 | 208 | B& | 1@ | =5%
Afiyps, HSpe duty oo
b i a.7h =] 21;1_]_ 4ra
Z | o44 BT2 | =04 067
10418- EEE 802,11y WiFi 2.4 Gz {DESE- X 841 BT 4 0T 0.4 TitA EX 5% |
AR CIFDM, B Mbns, 95pc duly cwdle, Long
praambuie) .
¥ 55 ERD 09 T48B
Z | @z B7.1 04 1055
TMES- | COMAZIND [1REV-00, Rev, B, 2 % | Bar BB | 208 | 655 | 1461 | B8
A, camiers)
Y | 789 | &74 8.7 134 B
Z | a# 688 | 204 T30 5
10858 | COMAZ000 [1:EV-00, e, B, 3 X | 1043 [T 2.4 B2 | 1208 | 22T
e carTiens|
L 10.22 a8.1 20.9 1104
] zZ| o | eas | =12 148
E:s- [EEE 802,110 Wik 2.4 GHz [D555, 3 X | 288 B4 192 | 158 | 1168 | 08%
Iebpre. S8pe duty cycla)
Y | 2w 5.1 168 A
Z | zam EAE | 184 48
:ﬁ,"" TEEE BOG 11aM WiFi 5 GHz (OFDM. & | % | 952 74 | mp | BE | 101 | 5w
Y | 875 | A 0 T8
_E Sdd BT.d I0E 1061
lﬂ‘iﬁ- IEEE DUZ. 118 Wi (20MHz, MGS0, | X | 973 678 me | BiF | 1118 | 5%
| Hiipe duty cyche)
Y | oew B2 | Hz LD
z | Bes B74_ | 2o 1072
lg.ﬂ:zs— IEEE B02.11ac WiFl (20MHz, MCST, % | BB 87T | 2D | BAZ | 1138 | fiE®
| BElpe duby ncka)
¥ | 447 668 | 204 T04.2
= Z | 674 | 207 7.7
ma-:- [EEE &02.11ac WiFl (FOMRE, MICET, X | w2 | est | 211 | 645 | 1161 | 2%
| Epo duty oyoin)
Y| ®BE | 672 | 208 108.3
Z | wm | &1 | #0 1128
0535~ | IEEE BOZ.1Tac Wil [40MHz, MCS1, X | W28 | 861 | zi2 | BA8 | 11B5 | 22®
AAE 9P ity Cyoie)
¥ | @83 670 | 204 1085
3 1017 574 208 113.2
;ﬂl" IEEE BOZ 1120 Wi (BOWFE, MCST, % | 1055 | BEA | =14 | BAT | 122d | =2%
| Bfipe disty Gycle) i
¥ | woa | erd 204 1104
Z | w48 | eai A 167
Ll:ﬁ- EEE:W.IIMMHMWEL X | toea | BBS | i@ | 655 | 1218 | 228
| 98pc duty cyoie)
¥ | o B72 | o8 0.1
Z | wss | #az | 210 166
Catificate No; EX3-3512_Dct1 Page 14 of 16
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EXIOV-BN:3612 Dickaber 18, 2018
lﬁﬂ- JEEEN;-‘HEWFIHGHM % | as8 &T.5 20.8 835 [ 107 | 225%
¥ | &b BBz | 711 [IX]
_—. 2| oar | erz | s 1062
:ﬂ'“ EEEMHD'MHHM:MSE.'I % | 24 I 9.1 158 | 1143 | 5% |
Mbps. Blps duly oyola)
v | 244 | esa 7.1 [
1057 IEEE 502.11b Wil 24 GHz (D555, e T s
L. . :‘
ue's ¥ x 302 B2 18.3 .88 1147 H1.5 %
¥ | 2w e | 168 TR
Bl L PRI TP Yy e B S S L il
- )
Ani | OFDM, 5 Wbgs, B0pe duty eyl i Bl LG ] e el i
¥ | 085 | esy | :iz FEE
o Z | asr | er3 | 208 3.6
V0876~ | IEEE 802,11g W1 2.4 GHz (0555 X | BBT | 675 | M0 | BES0 | 105E | ZZBW
AAA OFDM, 8 Mbps, B0p duty o)
¥ | aar Ba1 | 213 437
[ z | asm 673 | 28 T =
:ﬁa- IEEE B2 11afh WiFi 5 GHz (OFOWM.8 | % | 9.64 Br4 | #10 | 058 | 1083 | HE%
| Mbps, S00¢ duly croka)
| ahE |
¥ | nas g1 | na {EET
10664~ | IEEE BOZ.11am WiF| G GFz (OFOM, & i :'H o ona aﬂ-—fmll BT
] E [2] ; 1
_ &4 | 210 067 | 25%
¥ 058 64.2 213 143.1
T0Ga1. | IEEE 832, 19n (AT Mioed Tha &3 1 28 L
s T i , 20MHE, x| w80 678 1 BEI | 1108 | 7% |
L 988 a3 213 1448
ST Sy 2] w60 | er3 | e EEER]
e 3 1 [T Mizsc, 20MHE, K| 888 | BfE | 713 | B9 | 1110 | =W
ki 10,148 EE3 25 1465
0566~ | IEEE B2.17n (T Mined, 40MFE = P T e
| ah8 | MCSU, Bipe duty cycte) bl Bl Bl IGEl Gl R A B
¥ | 871 | 207 1053
Z | wa | &1 | se 110,68
10600- | IEEE B0 110 (HT Mixed, SUMHE, X | 1048 | 883 | 215 | B88 | 1168 | Z2%
AAB MCE1, lipe duty cydie)
¥ | 1004 | Er3. | 0.8 060
| Z| wazr &30 2.3 SEEE
10G07- | IEEE BOZ.11ac Wi (20WHz, MCS0, | % | 082 ETE | 211 | BB | 1110 | =A%
L H0pc duty cycla) Al
¥ | sam BT 713 1453
Z | o713 BT4 | 204 05T
lﬁa. IEEE B2, 1 1ac WIFI (20WMHL WGET, % | aar BT8 | 23 | 87T | A | TR
| A8 | S0pc duly syl
Y| 73 | 8as | A 51
Zz | gea 6TE | #1 [[x]
Cerificats Mo EX3-3612_0wiih Page 15 of 16
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EXIOV— SN3612 Cictcibar 16, 3010
E.Hgﬂ- IEEE BOZ 1 Tac WiF) (#0MHz, MCSD, 1042 | BBz | 214 | BBZ | 1166 | 2%
H | Sipe duty cyce]
558 BT 07 080
103 | 6aD | 2as | | 113
;ﬁl?- IEEEEE.HMHFHMH:.MEL 1041 | &B2 | 214 | BET | 1183 | =2%
Spo duly cycle)
868 ard 20T 106.2
W33 | erm | 212 .z
mﬂr IEEE 8I02.1 Tac WiFi (80MHz, MCED, W07 a4 214 B.A3 120 +2 7 %
| B0 duly cyse]
L 1018 | &r2 | 208 es
083 | eaz | 22 7154

10627- | IEEE BOZ 113 Wil (B0MHE, MGG 1, 07E | BES 715 | BBE | 1208 | #=22%

M5B | $ipc duly tyche)

Paf= | P | | e o MEE] miR €]

07 [IX] 2005 1081
o 17 6.4 4 115.8
mﬂ- COMAZOO0 [1x Acharcasd) 367 a6.0 Ty 345 | 1134 | TR
143 [T 1TR 1472 — ]
158 [F] . 1085

;Jqullf-“m e Mia A derviation from Inoar resedrca apshying rectanguiar disribution ond is sapressad lor S aoquarne of te

Carilicale Mo: EXF-I612_0clig Page 16 of 16
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‘ Calibration Laboratory of

Eﬂ'unlu,ﬁ Pariner EePrwulrnrischer Kalibeiondisnet
Eng §a BTl VIERG O arstura
Freghmimuirasee 43, B0 Turich, Switmerinng e
‘ Tyt St Aoteuitin. S (8 Aoereditstion No: SCS 0108
Tha Swiss Aceroditation Servicn |5 one of The signiories 1o te B4
Multlatirsl Agraemant tor ihe recagration of cafibe ation ceriiicalos ‘

Caltralion dafn: Iwm 2 T30 ] g TUNLT it =

Tres caiigs st cofmicate doruments the Imoeabd ity 10 national sandasdy, =9EcH FESIED M8 WSO LIS o RS erns (5],
Tha massumemonts ond e uncarinkies wilth conlnnce probatiity mm given en fhe lelowing Bages and dre pait of the cortilcate ‘

AN callraliorn haven Ban oonduched in P ciogsd |sbonmiiny lcdly areronment lampeiiee (22 + 300 and humidey < 7%

Caklatign Eguspeneni uwed A TE critical for anieaion)

Poimary Standards o_____ lcelDes(CotMcweNo) | SchosusdCaltemton |
Pgeeai imalii’ MFRP SN, 10T - H-F‘r—‘l]'?h.]"l!-ﬂ_ﬂ% -_..'!'E'“
Powar garaid MRP-291 Ll ’ﬂg‘l (- Agw- 1 [N I'"ﬂ_'ﬂ!] Iﬂ! = |
| Powar sensor NAP. 251 B \oads 4 O Age 1T [, BAT-0R52S) Api-18 — |
| Podyrnnon 20 off Atonuseor | BN: SEITT (i) OF Age-17 (o, 71705 Apr18 G
‘ fplerrcs Prote EERDWE | S 3003 30-Dec-17 (Mo, F33-3013 Dact?) | Do 18
DAE4 H8: 080 21-0we-17 [No, DAEA-000. Decl7] | Decdl
|
| Secorary Blandseds Check Dualo i housa Gchmuled Crach. |
S e O8-Apr-18 (0 howmn chesch dur-19) | i iuan chec Jun- 18
| Poser breir EAATRA | 8-Apr-16 in housa chick Jun1l) | s houss cfecic Jun-18 ,
‘ Prrivnt soracr L4401 28 D8 Apr 18 (o Pt bk iy 1) | P otwic Joan- 18 [
| BF generior HP Stanc | 04-ug 8 in housn chack Jan- 16
| Matwork Analyzer WP G750 _Ni-0at-01 fin houss otk Oci-17) |
‘ Catrmed by
e |

It April 13, 2018

This calbraticn palicale shal fok bo mpoduced assopt in iull vt witien soresl of B leboriony,

Canificate Mo: EXI-Ta80_Mari 2 Pags 1of 18
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" Calibration Laboratory of

Schmid & Parinar s [ ——
Enginearing AG c Sarvirla Bulzee i inreturs
Evughnunsiresss 43, 8004 Zurich, Switioriend s Swias Caliberilon Sarvice
‘ Ancrodind Uy s Swas Acheititon Sendce (545 hecrscmation Wo.: SCS 0108
The Swias Accroditation Sarvics i ohi of Bha dgnetories bo iho EA ‘
HuAiinieral Agreement far the recogniton of Callbratin certi catis.
Glossary:
TSL Nasine irmubabing Gguid
NORM, Y,z senailivity in e space
. Com sensiihvity in TSL ) NORMxy.z
| oGP dicds compression point ‘
CF crast imctor (Vduly_cycla) ol the AF signal
ABCD madulation dependant Enoartzation parametors
Polarization  ratation arcwnd probe axis
Polarization 0 ﬁmmmmmuhhmmdwmm:umwm,

La., & =0 i normal & prabe axis
Connacter Angla information used in DASY system to afign probe sensor X bo the robot coondinge syatem

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Praclice for Datermining te Peak Spatial-Averaged Specific
Absorption Rate (SAF) in the Human Head fram Wireless Communications Devices: Messuremont
Tochaiguas®, Jung 2013

| ) FEC 62208-1, ", Measuramant procedurs for Ihe assessmont of Specilic Abscrmiion Rate (SAR} from hand-

heid and body-mounied devices used next 1o the ear (equency ranga of 300 MHz Io & GHz)", July 2016

c) [IEC EX200-2, ‘Procoduns 16 determine the Spaciic Absarption Rabe [SAR) for wirsloss communication devices
used in cloae prosirnily 1o the human body (frequency rangs of 30 Mz to 8 GHz)", March 2010

d) KOB 865664, “5AR Measurement Requirements 1o 100 MHZ 16 § GHE"

Methods Applied and Interpretation of Parameters:
‘ »  NORMy.r: Assessed for E-field polarzation § = 0 (1 < 800 MHz in TEM-cell; | = 1800 MHz: P22 waveguida). ‘
MNOAM:xy .+ are anly Intermediate values, Le,, the unceraintles of NORMx, .z doas not aliect the E*-eid
uncariainty inside TSL (see below CanvF). [
o NOFMTX Y2 = NORM Y.z * frequency_reaponss (see Fraquency Responsa Char). This linaardzation i
Implomenbed in DASYA soltwars varsions later than 4.2. The uncertainty of the frequency responsas is Included
in the stated uncedminty of ConviE.
‘ * DGPxy. DCP am mmorcal Inesrization paramelers assessed based on the data of powsr awsep wihCW |
sigral {no uncarainty requined). DCP does not depend an fnquancy nor madia.
* FMPMHHPHHAHWHMMHMHHHMHHWMNHM
characberisiics |
A r Buyr Ceyr Dvyz VRxp.r A B C, Dare numanical linearization parametsrs saassssd based an
the diata of powar sweop for spicific modulafion signal. The parametens do nol depend on frequency nor [
‘ medin. VA is the maximun calibration mnge axprassed in AMS voltage across tha diode. |
+  Com and Boundary Effecs Paramalers; Assessed in fal phamstom using E-Neld {or Temaaraturs Transler
Simndard foe f < B0 MHz) and inside wavaguite wsing analytical fald distribubons based on power |
maasursments lor | > 800 MHE The same setups ane used lor assessmant of the parameters applied for
boundary campensaton {alpha, degih) of which hypical uncertainty values ara given, Thede paremalers ane
used in DASY4 softwans 1o improve probe accuracy closs 1o the boundary, Tho sonsitivity in TSL cerasponds
‘ o NOFMr, .2 * ComeF whonaby the uncortainty coresponds 1o thil given lor Com®, A frequancy depanden [
Wh|.Iad|.|'|DABTUHIHI.IMWMMMWMW?TW:E?WIW:“E
T
= Sphovical odropy (30 dowiation from lsofropyd In a feld of low gradionts realizod using & fial phamam ‘
oxpostd by a pabch anlenna.
= Sevsor Offset The senscr offsat cormrsponds fo the offsel of virual measuremant center from the probe ip
{an probe axia). Mo RrEncE recuired.
= Cannsctar Angle: The sngle ks assessed using he informstion ganed by deformining the MO (ro
uncartainty regquired), ‘

Cartificale Mo EX3-T448_Mart 82 Page 2 of 14
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‘ EXA0NY - B8 7i6 March 20, 2018

Probe EX3DV4

SN:7486

Manufactured: March 20, 2017
Calibrated: March 20, 2018

Calibrated for DASY/EASY Systems

{Nota: non-compatible with DASY? sysiaml)

Conflicais No: EX3-T4BE_Mar 1872 Page 3 of 18
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‘ EXI0V - BN TARA March 20, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Basic Calibration Parameters
S N S-S S— T -
Narm (iVi{V/mpPF hy 037 o047 .40 £ 101 % |
DCP [my) 1. 20.8 1 oed N ‘
Modulation Calibration Parameters
Ui Cammunication System Mame A [ e Te® i D VA | Unet |
- R 1 | @8 | dBvuv 1 08 | m¥ | (k3)
TR T - A %] 08 | op | 1p [ 000 | isa1 | sa0% ‘
. === Y| oo | ao 1.0 1208
| £ | oo 0.0 1.0 1358 |

Note: For details on UID paramelers see Appendee.

The reported uncerainty of measurement ks stated as the standard uncertainty of measurement ‘
multiplied by the lactor k=2, which for a normal distribution cormesponds 1o a coverage
probability of approxim B5%.

“ Tha uncuraintos of Nom XY, oo nod affe ine B eld anceranty Faldo TSL (e Pages 5 and &)
| * Nyrrsiical Iroanzalion e,

. paramalor wreariarty oo ‘
Wlmmhm.mmmmmmmm-whu“dn

Camficaio Mo EX3-T488_Mar1az Fage 4.of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 57 of 69



FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report I1D: P12464-EME-00062/00100

‘ EXI0W4- SN:T488 harch 20, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Calibration Parameter Determined in Head Tissue Simulating Media ‘

| mige | pemisivy | qar | comvex | comey | comez wonas | tom) | ooy |
| 150 | s23 078 1986 | 1368 | 1380 | 000 | 100 | 133%
| | 300 | 453 a7 1250 | 1230 | 1230 | 008 | 120 | +133% ‘
| _as0 | 435 0.87 1143 | 1143 | 1143 | 094 | 130 | e133% |
= W 0.89 1072 | 1072 | 1072 | 034 | 008 | 2120%
| 835 415 0.80 1029 | 1029 | 1029 | 044 | 080 | a120% ‘
| 900 415 0.97 1041 | 1011 | 1011 | o4 | 19y | e120% |
1450 | 405 1.20 S0s | e | 90s | o | 080 | a120%
1810 40.0 1,40 B.66 BE6 | B8 | 040 | 080 | «120%
=00 40.0 1.40 B.32 r_u.g 832 028 | 085 | #120% ‘
2100 398 1.49 867 | 867 | B67 | o33 I 085 | #120%
2300 305 187 Boe | mos | mos | 030 | om | s1z0w
‘ | 2450 30.2 1,80 .2 12 | TT 0.36 087 | ai20%
2600 200 1.96 7A2 | 742 742 | 036 | 084 | #120%
| 4ss0 |  asa 440 598 | so8 508 | 035 | 180 | si3aw
| g2%0 | 3 471 5.61 5.61 561 | 040 | 180 | s130% |
‘ 5500 356 | 408 816 | 818 515 | 040 [ 180 | s1m1%
5800 | 355 r_ 807 | 400 L 49c | 409 | 040 | 180 | a731% | |
5750 364 &2z | 6533 513 | 613 | 040 | 180 | £131%

U Fpguasey vy above B0 MHE of & 10 MHE oely ainies lor DASY wid and highar (kos Page 2). oe 1 s reslvicied o » 50 MHz. Tha
unngnany i i RSS of e Corwf uncemaisey Bl calbmiion Insguency and P uncertairty bor The indicated imguency bani. Frtuasdy validity
Eaplernd 300 MH? in w10, 23, 40, B0 el T Mz fof ComF imaaments al 30, 64, 128, 160 ard 220 MHE respecively. A 5 GHE Sadquenty
wikdity £ b wdeeeing io o 110 MHE

iy b i o 1 T Irecuenrios Delosy 3 GHE and Below « 25 450 frocuancio b betwosss: 3-0 Gite o8 sny dalance leges s sell & proba e

painTwdng.
8 Alphs'Depth nm determned gy callbasion APEALL wrants Sal o romainng Sesabo o 1o he bourdary sfec afer componason &
cAamelar fram e boundary, "

Cariilicals Mo. EXCH-T48E_Mar 182 Paps 5o 16 |
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‘ EXION - SN TARE Pstarch 20, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

MWPWM|mInmmmmmm ‘

JMLM_M FX | ComFY | ComvFZ | Alpha® TJ Il:?
150 619 .80 13.10 13,10 13,10 0,00 1.00 +133%
| 300 58.2 0.82 1207 | 1207 | 1207 | 008 | 120 | s133% ‘
| 480 56.7 0.54 1168 | 1ee | 1188 | 008 | 130 | =133%
750 555 096 | 1035 | 1035 | 1035 | 0855 [ 080 | +120%
| B3 55.2 l 0.97 _8.98 5,98 298 | 058 | 080 | +120%
| 900 55.0 1.08 .94 s 084 204 041 | 091 | +120% | ‘
1450 54.0 190 | @98 | 898 890 | 034 | 080 | £120%
1810 823 1.52 Bdz & B4a2 | 842 039 | 080 | £130% |
1900 533 152 | 80 | e30 | ew | oo | oes | sizow | |
2100 532 162 860 | B60 B0 | 03 | 089 | £120%
| 2300 520 1.81 7R85 | 788 | 786 | 041 | 080 | s120%
‘ | Pasg 827 185 777 .77 7T 038 | 080 | s120% ‘
| 2600 I 525 216 T.A9 748 748 | 0.38 080 & 12.0%
| 4950 | agd 501 518 518 518 | 045 | 190 | +131%
_b62s0 | 480 | 536 477 477 477 050 | 180 | #139% |
‘ 5500 | 488 | 565 4.27 427 427 | 080 | 180 | a131%
| 5600 | 485 | 877 411 411 411 050 | 190 | +131% | \
5750 483 584 | az7 A27 427 | 080 | 180 | =131% .

“melhhﬂlﬂrﬂd1Nmnﬁuﬂ-hwu#wlﬂ.L—Fma-ﬁIEWunlﬁm‘n-
urCerarty m g FISS ol e Cond uncarlarty o cabimiiion trequency and he unceiairsy kor e indcaisn Usguancy hand. Fishuondy walidiy
Eblorad 00 MIHT (i w10, 35, 80, 50 and 7O Mg fof Comf aaanstembns ol 30, B84, 128 160 wed 220 W2 oepactvely. Abcn 5 bz baguinoy
WLy £ b @denciod 4 o 190 M

& a0 b s cabbrilion SPEAL warinls Bal the remalnmg desalion dos io tha eflacn ey Comnger RSN g

by b s o 1% o Uenuencies Deloe Y GHE e Beiow + 5 for freouincies. botwessn -0 Ghte a8 any datancs g Hhae feill B prot Sp |
cameter from (ha ‘
Cartificuies Mo: EX3-T480_ Mo 1052 Pague 6 of 18
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EXDV - SM:F488 Felainc iy ml 2018

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

Frequency response (normalized)
=
-
L]

Uncerainty of Frequency Response of E-flekd: » 5.3% (k=2)

———— e —— == — —— e m—

Canflicain Mo EX-T486 Mar 187 Pags 7ol 18
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‘ EXIOV4-- SH.T4A8 Mach 20, 2018
Receiving Pattern (¢), 0 = 0°
‘ =600 MHz, TEM (=1800 MHz R22
A A T % at 1 P i as I
el e -
¥ ¥ i § ¥ ‘
L] = ,:_1_:-14.- W ,:I L | ..1 -""-'.:q,: A ."_..'" [
L] - a¥ ..: ’ 5 1‘ . : ‘I G
L § ¥ & ‘ 3 } B
; T £ o g 1
T X L T T X L k4
| ]
‘ 0% . | i
o

Erar [g8)

gs | { |
‘ + ke t - - i £ b e == 7 L Bl i i J ‘
150 ] = [} E=] 13-:r 14
[ bkl » [
o i oot 1958 Rie 258 Rk '
‘ Uncariainty of Axial isatropy Asssssment: = 0.5% [ke2) l
;m: E:;?_q.u:mm Page b of 16 '
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Dynamic Range f(SARneaa)
‘ (TEM cell , fos= 1900 MHz)
100 L f |
r
-E- 1‘"‘"' L]
= | -
§ | ¥
E 104 | oL
fi ] !
fn. ! 3 - - . -
103 10 1.:\" il 14as il 104
SAR [mvWemd)
L] Ll
‘ il compenealid Coumpen sabed
i -
| g |
el . |
E o - ':,-r"'-n—n—t—-._-t- 1 et R W
-'l Y
- - { L] - |
‘ 1 o il Ll ot e i g
SAR [mWiema3]
oy . ‘
el Gompannaied C Tl bec
Unceriainty of Linsarity Assessmant: = 0.6% (k=2)
Cariificaie Mo: EX3-T488_Mar 1672 Pags 8ol 18
|
|
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EXHIWV4=- SN T4RE Pearcn 20, 2018

Conversion Factor Assessment

= 00 MHz WELS BB [H_com) f= 1810 MH-WGLS R2Z2 (H_conF)
L \
Y " |
M !
¥ 54 E - \".
Fol |\ o
i  fig
™ |
| i E L] L] H L] o o i b ] i p 3 ] ] ] - | i3 ] a
cheyd i
i - i =1
Deviation from Isotropy in Liquid
Error (§, ), 1 = 900 MHz
E
<10 <08 <086 404 QI OGO 02 04 08 ©CA L]
Uneertalnty of Spharical lsotrepy Assssameni: = 2,89 (k=2)
Gariificain Mo: EX5-7408_Mar 1857 Page 10 16 a S
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

Report

ID: P12464-EME-00062/00100

‘ EXIOWV4E- SH:T4RE

hlawch 20, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

‘ Dther Probe Parameters

[ Sensor Arangement o THanguiar ‘
—m“ ﬂﬂﬂﬁ‘l—ﬁ o . 18.1
Mothanical Surlace Delection Mode — =
Optical Surlace Delecton Mods - ~ dGeabied
[ =
LIS o) - —
[ Tip Length I 1 amm |
p Dlameter o ~ 25mm
Probe Tip to Gensor X Calibration Poit = T mm ‘
[ Probe Tip to Sensor ¥ Calibrabion Point e 1 mm
Probe Tip 4 Sansor 7 Calibration Poim == - T
| IWWMMEUH&; = T4 mm

Carificals Moo EXI-T480_Mar 1872 Page 11 of 16
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Report I1D: P12464-EME-00062/00100

‘ EXCADV4-— SH:T485 March 20, 2018
ix: Modulation Calibration Parameters
LD Eammunication System Mame A B c | o VA I
e L) ol v a8 my h=2)
C oW X | oo [ 0| 600 | 1947 | 0%
‘ ¥ | oa a0 1.0 1208 | |
o) _ S FANT an 10 1354
aﬁﬂ- GEVFDO [TDMA. GMSK) X 1.23 .7 84 [EH] ma 8% ‘
. ¥ | 164 B 120 | 6an
i z] a8 | eag | s wmr
10023- | GPASFDD (TOMA, GMSK, TH 0) X | 1 .4 88 | WE7 | 772 | thBT
| DWE
Y| an_ | es2 | ez
: Z | 158 [TE] 1.3 BOLT ‘
0024 | GPRAG-FDD [TDMA, GMEX, TN 0-1) ® | 1az sa4 0.0 658 | MATZ | =F%
| CHAC = [
Y iy T6.5 18.8 1324
2 Z| 14 64,4 11.2 1448
10025 | EDGE-FDO (TDMA, BPSK, TH 0) x| 476 | 707 | 243 | 12682 | 867 | ;17 ®
‘ ¥ | a7 6.2 Z ard ‘
e ] 2| 54 748 v BiLA
10066- | EDGE-FOO (TOMA, BESH, TH 0-1) x| sz 07 w28 | 856 | 1188 | =17 %
Y| 306 | sa2 | 1A [
O s Z | 408 TaE | @45 1308
| g [ GPRS-FDO (TOMA, GMSK, THO-12] | X | 085 | 622 | 88 | 480 | 1383 | 19% | ‘
¥ | 112 653 na 16 E
Z] 105 | 23 | a7 X
:_:lgn- GPAS-FOD (TOMA, GMSX, TN O-123] | K | 053 R4 [T 285 | 01T | 7% |
‘ Y| oss s T -ru.!"l_ i
Z_| o888 §r.T 16048 1359 =
Eﬁ?' EDGE-FOID (TOMA, BPEF, THO=1-2) K| &n 20 | 224 | 77B | 1407 | al7%
v | amm 720 | & T3 =
Z| 488 | o | @45 [E=E
‘ V0038- | COMAZI00 [1RRTT, RGT) K| 44D B83 | i8S | 457 | 1418 | «08%
[ Y | 4850 BER 185 (Xl
8= 2| eo7 | 67z | wz 1458
10056 | LMY G-TOH (1 D-BL00A, 198 Mepd) x| amr &7y w28 | o | B21 | s1A% |
‘ v | 380 | eés | 227 [
£ | ao7 [T 241 Wi
W0050- | COGE-FOO (TOMA, DPSK, THO-1-2-0) | X | 428 TAA a8 | BB2 | 1485 | siT%
¥ | a8 | nz | = 427
TS ZE | as4 | 748 | 235 Y
‘ 10081~ | COMAZODD (1xATT, RCH X | am e wa | 367 | 1389 T%
| GAB — |
¥ 3,64 65,5 84 %ﬂl ‘
| e Fd RN aro 1o 148 5 ==
Lﬂﬂ]guu GFAG-FOD (TOMA, GMSK, TN 0-4) X | 1.8 6a T 856 | 4B | n1o%
Y| w78 | era | na | |7
Z| 1% | s34 | 10z | 438
Ceriificat Mo EX3-T488_Mar |42 Page 12 of 18
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‘ EXADWA- SH-F4a0 Burgh 20, 2018
10008 | EDGE-FDD [TOMA, BFEK, TH O4) X an 797 | 245 | B85 | 1148 | 7%
= Y| 48 | 727 | 48 964
_ Z| ser | 768 | 38 1368
10017 | IEEE BOZ.11n (HT Minged, 12,5 hkx, x| ams B2 | 2om | BOF | 1458 | si0% |
‘ CAC | BPSK) - |
Y | ez | eie | 200 1418
| Z | B8 877 | o7 | | 134A
E‘-mhi mﬂhmmqmmum ¥ | @aa [TX] 0.8 B0 | 1377 | <i0% ‘
¥ | Bsz | ero | @0 | | 1368
. Z| om | eas | ;13 | | 142
10280- | COMADGAE, ACY, S085, Full Rain ® | 400 [T ns 300 | 1428 | OF%
¥ | ans 86.1 18.5 1382 N ‘
= Z | am BBD | 1a3 | 14B0
:Et- COMAZO00, G, S055, Full e x| aa BI0 | i85 | S4B | 1B6B | L7 %
Y| a5 ["es1 | wms 1255 i}
: - 0 - B0 | 164 e | A28
‘ ToRad. | COMADO00, R, BOAd, Full Fata % ass [ 105 | 300 | 1988 | SO7% ‘
*—— = Y| 245 | emo | wa 1?;_.& 1
= | ara | ea2 | 103 [FEX]
10263. | COMAD000, NC3, 500, Ful s K| a5 | oap | B4 | 350 | 1381 | 7%
‘ Y| 353 | ese | 183 1353 ‘
—C Z | arms @79 | w2 [FER]
10208 | COMAD000, AGT, 50O, /B Ao 25T, | K | 470 | 647 | 222 | 1248 | 674 | w0f% |
Y| 458 | @27 | 218 -
e N B z .o GE2 28 70.2 Lo
‘ Eﬁl& OO0 (1EV-D0, P, 0] x| 484 TOS | 104 | 378 | 1431 | 05%
Y| ass | 679 | b5 | | 423
E| 430 Tz | 203 A B
me-l- COMAZ00 [1E V-0, Rav, A) x| ase 7o MW7 | AIT | 424 | 07w
¥ | ans BT 1.0 1400 |
I | sz TS | 204 1467
10d06- | COMAZO00, ACS, BLie, B0, Ful X | w08 0.0 Zr | 622 | a0 | A%
Asn | Fary |
¥ .05 A 200 1Ej
Z | ams 711 209 1285
‘ m’is- IEEE p02. 110 W) 2.4 GHz (0553, 1 x| am 7 184 | 154 | W45 | 7 & ‘
Mope, Fape duty cytie)
¥ 2468 &8 185 1427 |
_ . 5 2| asz | rae | 203 VT
Eﬁ-mﬁ1mﬁ*ﬁﬂ- A e By | 1o | 823 | 1363 | 0%
DFDM, B Mbpa, GG duly Cycla) =
¥ | asa o _| o 1353
‘ Z 8,74 Lo gl_.-! __“}l |
TO&17- | IEEE 802,118/ Wik 8 GHE {OFDM, B % | osa = a0 | BE3 | 868 | OO0 |
| | AAR | Mbpa, Bpe duly cycla) e
¥ | 057 7.7 | oo 1381 I
Z| o5 | a7 | @5 | 1428 ‘l
|
Carblicatn Mo. EX3-T486_Mariaz Puge 13.0f 18
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as | 7o me | | vea| |
208 | 683 | 180 | Ve8| TARZ | WT% ‘

“lﬁb_mi WiFi 2.4 GHr (D55, 2
Mbps, P0pC duty Cieka)

273 [T} 185 373
A3F T8 204 148,53

‘ EMAMNE= S8 TaR0 March 20, 2018
(10478 | TEEE B02 17 WiFi 2.4 GHe DSS5- X[ saz | esa 8 | Bid | 1374 | @7% |
AAA | DFDM. B Mbps, 990 duty cvcle. Long o

preambule) —
¥ | man a8 | @1 :E'_q-__
FRT 8.6 214 1421
‘ yoate CONAEE00 (1:EV-00, Ase. B 2 | Boo | eai | 204 | BB | 1480 | andoe | |
LLLY garriem] Sl
Y| 803 | 683 2.3 1456 | ‘
i 2| 780 | a7y 204 1264
TOH5E- | COMMZ00D (VREV-DO, Rov. B3 R e ]
i vy £ toad | i 214 | B25 | 1429 | s00W
¥ | 1088 w07 e 145.3
== Z | 1018 K FI 1254
TOB16- | TEEE 02,110 WIFi 2.4 Gre (555, § x| 280 B4E | a3 | V.58 | 14BT | &O7% |
AMA L s, D0pc duty cycle) ‘
¥ | e84 &7.T 184 1421
“ToB18- | JEEE B02.11ah AR RE FRE IR R
112/ WiF) § G (OFDM, § K| a4 e | zio | BE | 1972 | =T m
| AAB | Mbgs, BOpc duty orcle)
Y | 960 B8 | 211 T34
) .4 a7a 587 1] 14248 ‘
‘ 10808 [ IEEE B03.110c W) [20MHz, MCES, | ors @3 | =z B8 | 1980 | A0%
| AAR | 9B duly cycis)
¥ | Baa 68.1 K] [ECX]
= Z | a4 [T 144 6
10EgE- | TEEE BOG. | hac WiFi (20MEE, MOS1, % | nea 684 | 21z | BAZ | 1968 | A0%
o |me e wyoy i & |
Y| a8y | 881 | 213 1368 =
[ | ] oo | eas | 217 1481
10534- | IEEE BOZ.11mc WIF1 (40MHz, WSO, X | w.za 80.7 213 | @46 | TATH | 3w
 AAE | Beipe duly cycle)
Y| w2 | e84 A [[FT]
- E| wio | ea2 | 2ip | 1pa2
‘ 10535 | IEEE BOL 1 1ac WWIF| (40MHE MWGET, X| w28 | sa7r | 213 | 845 | 1470 | @3 %
| AAR | Bepc duly cycie)
¥ | 108 | sis A e
= 2| w08 | s81 | :a X
1064a- | [EEE BCZ.110c veiF) (BOMIHE, NGS0, €| wi7 8T R =4 | BAT | 6.6 | 0%
‘ AAB | DSpC duly cyca)
¥ | 1048 8. K] 1474
’ z| wa | sh4 | 2z [EII]
_EE' TEEE 802, 110G WiF| (BUMHE, WCST, X | w0m T PO | BS5 | 1960 | ad0
| B0 doly cycigh
- ¥ | wwsa BEE | @14 L7 3
z | 1wt w5 | &4 (K]
| [ TEEReTRWREGRDS x| st | ehs | e || TR | 0%
AL | OFON, § Mbps, Bipe duly cych) .
Y| e85 | w0 | n3 K]
[ F . I et |7 | s | 1aaa
10571~ | IEEE B02.110 WiFl 2,4 GHz D955, 1 X | 282 | Ao | 188 | 199 | V42A | s00% |
AAL Mbpw, TG duty cyolo | =
‘ B ¥ | 2o [T 182 138 5
I
]
¥
4
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EXA0V4- BN:T4B8 March 20, 2018
‘ I vl EEE 80211 WiF| 2.4 Gz (D555 X! ge6 | 682 | 213 | 059 | 1380 | 0% |
DIFDHA, & Mtgs, B0pe duly cycha)
¥ | &m &8 | na (EIE]
0676 | IEEE 802 11g WiF E4 GHE T e a2 E
| IEEE B0a 11 WiFl 2.4 GHE (D555 X ~Bi; 60 T
‘ AR OFDM, 9 WRips, 900c thty cycse) LES5 852 1.3 B6D 1345 | 200%
¥ | om B0 | r14 1307 |
Z | wne |7 | 27 1400
bk [ EEEG02VIANWINSGRZ(OFOM.0 | % | 865 | Baz | 21z | 65 | i@ | S6% ‘
[ AAB | Mbps, B0pe duly cycle) =1
Y| o | en0 | e T
Z | o6a B8 | 218 1404
70584~ | BCEE BOZ.11aM WEI 5 GHZ{OFDML B | % | 0.8 T} 213 | BBO | 1347 | s50% |
| AAE | Mups, B0pc duly oycia)
- ¥ _!LH: l’.l";l 214 TE: ‘
- & | ear B8N | 218 1
PTEF TEEE B2, 110 (HT Wileed, DOMMZ. % | ore a2 | ;a3 | D&Y | 1385 | 3% |
AR | MGS0. 900 duly eyche)
Y| e | ors | a2 1326
S — Z | som FIK] (]
0502- | EEE B2 110 (HT W, 300z, ¥ | oo 684 | 298 | BB | 1370 | a5 ‘
‘ | AAR | MCS, SOpe duly speis) ol
¥ | B85 880 | 215 1328 7]
- Z| ond | eas | 2@ [LFX]
imm (EEE 802110 (HT Mined, ADMHE, x| wx | ear | 218 | S8 | tdad | =A3%
— MICS0, B0pe duty cycla)
‘ vy | wax | @z | ns 1305 ‘
e | wxm | sz | 214 [T
10B00- | IEEE BO211n (HT Miod, S0WVHE, M| 1045 | 6aB | 214 | B8O | 1447 | AW
L ARE | WCSY, 0pe duty cycle)
¥ |_ 1043 [ FiR 1386
B Z | 1028 [TE] o5 ¥
TOB0T- | IEEE BOE 1 1ac WIE [70MHE, MCS0, £ wm 682 | 213 | 004 | 1968 | S0% ‘
| AAR | wape duty cycle)
Y | eas 678 | 214 1334
606 | TEEE 868 11 ez me tes] SR ILE
ac WE| [20WHz, MCS1, X | wsa | ba4 | 215 | &r7 | & =
| AMDL | O0pe duly cycle]
¥ | amE BAY | 214 1522
S z2 | was | o | 2o 1428
. .1uwﬁ{mm X | waz (=T Fil BED | 1445 | #33%
) Ay ik 1365
Lo | s | as | Y24B
‘ E?— FEEE B0, 11ac WiFi (40MHz, MCS1, K| wae [ eay | 215 | 861 | 144B | 5%
AAR | Spe duly oyvie)
Y| we | e84 | 217 3.7
| Z | 120 | eaz | 214 | 1248
Wﬁ.ﬁﬁ*‘_ﬁw K| w3 | s7TE | 208 | BB | 1240 | 20% |
|AAB | B0pc duty gycle)
L= ¥ | 108 | ssa | o8 145.7
‘ e Z | e B85 | @4 &y i
TagT- BOZ. 1100 WiFi [BOMHZ, MCET, x| 10 ET8 | 210 | BBB | 1241 | 200% | |
| 0P dufy cycie]
¥ | 1068 BHE | 17 1440
L Z ] 1088 | eA5 | os 8.5 :
|
Cortificals Mo EX3- 7408 _Wari o2 Ptp 1B alf 18 ‘
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EXAC 4~ BM: 7488

Masch 20, 2018

‘ 10545 COMAZOG0 (in Advanced) X | 362 [ 672 | 188 | 34 | iM5 | 2HT%
= v s | ey | ws | | i%s
e 2| ars .1 w4 | | 430

‘ W#mmﬂm-mmmmmwm'dhmhnmun
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