FCC ID: AZ489FT5864 / IC: 109U-89FT5864

Report ID: P18260-EME-00001/P18261-EME-00001

@ MOTOROLA SOLUTIONS

T bl T 1P o T

P :-_-'__,-'r':-_ TFM-:] i

.1.. L
iac "I'iE X s
MCVTIVIAY W lOaEC 17038
e TESTING

" X SAMPA Mo. 0326

ACCREDITED

CERTIFICATE 2518.05

DECLARATION OF COMPLIANCE SAR ASSESSMENT PCII1 Report Part 1 of 2

Motorola Solutions Inc.
EME Test Laboratory
Motorola Solutions Malaysia Sdn Bhd
Plot 2A, Medan Bayan Lepas,
Mukim 12 SWD 11900 Bayan Lepas Penang, Malaysia.

Date of Report: 04/12/2020
Report Revision: A

Responsible Engineer:
Report Author:
Date/s Tested:

Manufacturer:
DUT Description:

Test TX mode(s):
Max. Power output:
Nominal Power:

Tx Frequency Bands:
Signaling type:
Model(s) Tested:
Model(s) Certified:
Serial Number(s):
Classification:
Applicant Name:

Applicant Address:
FCC ID:

ISED Test Site registration:

FCC Test Firm Registration
Number:

Lee Kin Kting
Goh Jue Yie

01/07/2020 -01/09/2020, 02/09/2020-02/11/2020, 02/19/2020, 04/04/2020, 04/05/2020,

04/12/2020
Motorola Solutions Inc.

896-940MHz 1-3W 6.25K/12.5K, Capable of digital and analog FM transmission. Also

capable of TDMA transmission. This radio is Bluetooth equipped.

CW (PTT); CW (Bluetooth)

3.0 W; 10 mW (Bluetooth)

2.5W; 10 mW (Bluetooth)

896- 901 MHz, 935-940 MHz,; 2.402-2.480 GHz (Bluetooth)
FM, TDMA, FHSS (Bluetooth)

H51WCH9PW7AN (MUF1608)

H51IWCH9PW7AN (MUF1608), H51WCFIPW6AN (MUF1607)

426CNR0099

Occupational/Controlled
Motorola Solutions Inc.

8000 West Sunrise Boulevard, Fort Lauderdale, Florida 33322
AZ489FT5864; LMR 896- 901 MHz, 935-940 MHz

This report contains results that are immaterial for FCC equipment approval, which are

clearly identified.
109U-89FT5864; LMR 896- 901 MHz, 935-940 MHz

This report contains results that are immaterial for ISED equipment approval, which are

clearly identified.

24843
823256

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF Exposure limits of 8 W/kg averaged
over 1 gram per the requirements of FCC 47 CFR § 2.1093 and RSS-102 (Issue 5).

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report (no deviation
from standard methods). This report shall not be reproduced without written approval from an officially designated representative of the Motorola

Solutions Inc EME Laboratory.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)

evaluated.

ﬁ- Tiong

Tiong Nguk Infl9uk Ingoezses
Deputy Technical Manager (Approved Signatory)
Approval Date: 4/15/2020

Digitally signed
by Tiong Nguk
Ing

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

Page 1 of 69




FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

Part 1 of 2
0T 11 oo [0 o4 o o OO PR PR PRUSRPON 4
2.0 FCC SAR SUMMAIY ...ctiiiiiiiieiiiiie sttt sbee s sb e e ssbee s ssbee e ssbe e s ssb e e e sbbeeasbbeeasbeessbeeesbeeeansees 4
3.0 AbDreviations / DefiNITIONS. ........cccuiiiiiiiie e 4
4.0 Referenced Standards and GUIABTINES ........cccviiiierieieie et 5
5.0 SAR LIMIES 1.ttitiitieiieieie sttt b e bbb bt bt e s ettt e st bbb e ne e e e 6
6.0 Description of Device Under TESt (DUT) ...cvecieiieeieiieiieie sttt sae e sreas 6
7.0 Optional Accessories and TESt CrItErIA .......ccviveieeieiiese e sae e ereas 6
0 Y N 01 (=] 0 T S TSP PRR PR UPRRTRTPP 7
7.2 =T =] Y PP TPR PR 7
7.3 BOOY WOIN ACCESSOTIES ...uviveevierieitieiteetesteesteestesteesteetessaestaestesseesteetesneesteestesneesreesennes 7
T4 AUAIO ACCESSOIIES ...vvvierieriesieiesieste st ste st ese e te sttt be s be b e ese e st et e sbesbesbesbeabeebeeneeneenee e 7
8.0  DeSCription Of TESE SYSIEIM.......cciiiiciiiie e et e e e naeeneenreas 8
8.1  Descriptions of Robotics/Probes/Readout EIECIIONICS ..........cccvevveveeieeiieiiesece e 8
8.2 Description 0f PRANtOM(S) .....ccviiieiiiie it 9
8.3 Description of SIMUIAtEA TISSUE.......cccueiiierieiieiteeie e 9
9.0 Additional TeSt EQUIPIMENT.......ciiiiiiieieeie ettt s te e e raesae e reenreenes 10
10.0 SAR Measurement System Validation and Verification...........cccccevcvvvevieve s 11
10.1  SyStem Validation..........ccviiiiiieiecc et 11
10.2  SyStem VErifiCatioN .......ccvoiiiiieiicc e 11
10.3  Equivalent TiSSUE TeSt RESUILS........ccvueiiiieiicie et 12
11.0 Environmental TeSt CONTITIONS ......ccueiuiiiiiiiiiieieieie et 12
12.0 DUT Test Setup and MethodolOgy .........ccveiieiiiiiiiee et 13
12,1 IMIBASUIEIMENTS ...ttt ettt ettt e s st et esrn e e be e s bn e e beesnneenneennne s 13
12,2 DUT CONFIQUIALION(S) vveivrireiiieitieiesiee sttt sttt ste et te et enne e 14
12.3  DUT POSitioNing PrOCEAUIES .......ocuviivieieeie ittt nne e 14
I T8 A = oo YU USRS 14
I A o 1< Vo RS UR PR 14
12.3.3  FCR ittt aa e snne s 14
12,4 DUT TeSt ChANNEIS .....oveieiiiie e 14
12,5 SAR Result Scaling Methodology ........ccccoeiiiiiiiieiiercc e 14
12.6  DUT TESEPIAN ..o bbbt 15
13.0 DUT TESE DALA. .....eeieeeiiieiiieiiie ettt ne e e e nne e snn e e r e e nnneenneennne s 15
13.1  Assessment for 896 -901 MHz, 935 - 940 MHZ..........ccooviiiiiiineie e 15
13.2  Shortened SCan ASSESSIMENT ........cuiiiieieieierie ettt sb bbbt e e s 16
14.0 RESUITS SUMIMAIY ...cveeiiiieiie sttt ettt et ste e e esbe e aeaneesteeaeaneesseeaeaneenreeneeanes 17
15.0 Variability ASSESSIMENT ........cciuieiiiieitieiesee sttt et e e sre et e st e et e sreesaeeteaseesseeaeanaesraeneeanes 17
16.0 SYSEM UNCEITAINTY ....cviiieiiiiiiecie sttt esta e e eneesaeeteaneesseeaeeneesraeeeenes 17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 2 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

APPENDICES
A Measurement Uncertainty BUGET ..........ooiiiiiiiiiiiieee e 18
B Probe Calibration CertifiCates.........ccouiiiiiieiiiie e sae e nnes 22
C  Dipole Calibration CertifiCateS.........ccuiiieiiiiieiieiecie et re e ens 52
Part 2 of 2
APPENDICES
D System VerifiCation ChECK SCANS........c.uiiiiiieieieieiie et 2
e B 10 B0 1 PP UP PR OPRTPPPR 9
F  Shorten Scan of Highest SAR Configuration ............cccocveiiiiiiieie e 12
G DUT TeSt POSIION PROLOS ....c.vviiiiciie ettt ettt et a s 14
H  DUT, Body worn and audio acCesSOries PROTOS..........cccueiiriiiiiiiee e 16
Report Revision History

Date Revision Comments

04/12/2020 A Release of PCII results

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 3 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number H51WCHO9PW7AN (MUF1608). This
device is classified as Occupational/Controlled. The information herein is to show evidence
of Class Il Permissive Change compliance based on the SAR evaluation of newly offered
battery PMNN4491C and NNTN8128C.

2.0 FCC SAR Summary

Table 1
Max Calc at | Max Calc at
Equipment Class Frequency band | Body (W/kg) | Face (W/kg)
(MHz2)
1g-SAR 19-SAR
896- 901 MHz,
TNF 935-940 MHz 2.37* 1.61
(LMR)

Notes:

1. * indicates that “Max Calc at Body” reflects the new SAR compliance value at the body
(Previous filed SAR value for body is 1.95W/kg)

2. No degradation observed for Face, the current on file SAR value 1.76 W/kg is remains
unchanged.

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

EME: Electromagnetic Energy

DUT: Device Under Test

NA: Not Applicable

PTT: Pushto Talk

SAR: Specific Absorption Rate

RSM: Remote Speaker Microphone

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face

Audio accessories: These accessories allow communication while the DUT is worn
on the body.

Body worn accessories:  These accessories allow the DUT to be worn on the body of

the user.
Maximum Power: Defined as the upper limit of the production line final test station.
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4.0

Referenced Standards and Guidelines

This product is designed to comply with the following applicable national and international
standards and guidelines.

IEC62209-1 (2016) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65, FCC,
Washington, D.C.: 1997.

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

American National Standards Institute (ANSI) / Institute of Electrical and Electronics
Engineers (IEEE) C95. 1-1992

Institute of Electrical and Electronics Engineers (IEEE) C95.1-2005

International Commission on Non-lonizing Radiation Protection (ICNIRP) 1998

Ministry of Health (Canada) Safety Code 6 (2015), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

RSS-102 (Issue 5) — Radio Frequency (RF) Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2014)

ANATEL, Brazil Regulatory Authority, Resolution No. 303 of July 2, 2002 "Regulation of
the limitation of exposure to electrical, magnetic, and electromagnetic fields in the radio
frequency range between 9 kHz and 300 GHz." and “Attachment to resolution # 303 from
July 2, 2002”

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for
wireless communication devices used in close proximity to the human body (frequency
range of 30 MHz to 6 GHz).

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB - 865664 D02 RF Exposure Reporting v01r02

FCC KDB - 447498 D01 General RF Exposure Guidance v06
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50 SAR Limits
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Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)

Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Device Under Test (DUT)

This portable device operates in the LMR band using either frequency modulation (FM)
with 100% transmit duty cycle or TDMA signal with 50% transmit duty cycle. For
conservative assessment, FM signal with higher average power was tested.

This device operates in a half duplex system. A half duplex system only allows the user to
transmit or receive. This device cannot transmit and receive simultaneously. The user
must stop transmitting in order to receive a signal or listen for a response, regardless of PTT
button or use of voice activated audio accessories. This type of operation, along with the
RF safety booklet, which instructs the user to transmit no more than 50% of the time,
justifies the use of 50% duty factor for this device.

The models represented under this filing utilize removable antennas capable of transmitting
in the 896-901MHz & 935-940MHz band. The nominal output powers are 2.5 W with
maximum output powers of 3.0 W as defined by upper limit of the production line final test
station.

The intended operating positions are “at the face” with the DUT at least 2.5cm inch from
the mouth, and “at the body” by means of the offered body worn accessories. Body worn
audio and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio.

7.0 Optional Accessories and Test Criteria

These devices are offered with optional accessories. The following sections identify the
test criteria and details for each accessory category applicable for this PCII filing only.
Detailed listings of all the approved offered accessories are available in the original filing
report.
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7.1 Antennas

There is only one antenna applicable for this PCII filing. The Table below lists its
descriptions.

Table 3
AU Antenna Models Description S fer7 Tested
No. test
1 PMAF4008A %, wave whip 896-940MHz/1575MHz Yes Yes
7.2 Battery

There are two new batteries applicable for this PCII filing. The Table below lists
the descriptions.

Table 4
Battery Battery A Selected
No. Models Description —— Tested Comments
1 PMNN4491C Batt_ery IMPRES Li-ION 2100mAh Yes Yes
Typical
2 NNTN8128C Battgry IMPRES Li-ION 2000mAh Yes Yes
Typical

7.3 Body worn Accessories

These are bodyworn applicable for this PCII filing. The Table below lists the body
worn accessory and its descriptions.

Table 5
Body worn Body worn Models Description Selected | rogteq Comments
No. for test
1 PMLN4651A |2 Belt Clip Yes Yes
5 PMLNGOSSA %Zr;y Holder with 2.5” swivel belt| Yes
Tested with
3 NTN5243A Carry Strap Yes Yes PMLN60S5A

7.4 Audio Accessories
No audio accessory is applicable for this PCII filing.
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 (EES?;%‘;
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2  Description of Phantom(s)

Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gz’m _ | Human Model +/_2(;T‘2Tn | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+-1 | 600x400x190
Loss Tangent =
<0.05

8.3  Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured amount
of De-ionized water into a large container. Each of the dried ingredients are weighed
and added to the water carefully to avoid clumping. If the solution has a high sugar
concentration the water is pre-heated to aid in dissolving the ingredients.

The simulated tissue mixture was mixed based on the Simulated Tissue Composition
indicated in Table 9. During the daily testing of this product, the applicable mixture
was used to measure the Di-electric parameters at each of the tested frequencies to
verify that the Di-electric parameters were within the tolerance of the tissue
specifications.

Simulated Tissue Composition (percent by mass)

Table 9
. 835MHz 900MHz
Ingredients
Head | Body | Head | Body
Sugar 57 449 56.5 | 44.9
De fonized |, 45 | 53.06 | 40.95 | 53.06
Water
Salt 1.45 0.94 1.45 0.94
HEC 1 1 1 1
Bact. 0.1 0.1 0.1 0.1
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9.0  Additional Test Equipment
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The Table below lists additional test equipment used during the SAR assessment.

Table 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
SPEAG Probe EX3DV4 7533 11/6/2019 11/6/2020
SPEAG Probe EX3DV4 7534 7/25/2019 7/25/2020
SPEAG Probe EX3DV4 7511 10/24/2019 10/24/2020
SPEAG DAE DAE4 1488 7/23/2019 7/23/2020
SPEAG DAE DAE4 729 10/16/2019 10/16/2020
SPEAG DAE DAE4 374 7/17/2019 7/17/2020
Amplifier 50W 1000A 312859 CNR CNR
Amplifier 5S51G4 313326 CNR CNR
Amplifier 50W 1000A 14715 CNR CNR
Bi-Directional Coupler 3020A 41931 7/11/2019 7/11/2020
Bi-Directional Coupler 3022 81640 9/22/2019 9/22/2020
Bi-Directional Coupler 3020A 40295 9/12/2019 9/12/2020
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Meter E4418B MY45107917 7/1/2019 7/1/2021
Power Meter E4418B MY 45100739 12/9/2019 12/9/2020
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Meter E4419B MY 45103725 6/10/19 6/10/2021
Power Meter E4418B MY45100911 8/30/2019 8/30/2021
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Power Sensor E9301B MY 41495733 4/19/2019 4/19/2020
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Power Sensor 8481B 3318A10982 2/5/2020 2/5/2021
Power Sensor E9301B MY55210003 4/26/2019 4/26/2020
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Vector Signal Generator E4438C MY45091270 8/13/2018 8/13/2020
Vector Signal Generator E4438C MY42081753 9/5/2019 9/5/2021
Temperature & Humidity Logger DSB 16326820 11/20/2019 11/20/2020
Thermometer 1523 3492108 5/3/2019 5/3/2020
Temperature Probe PR'lllgjg:llzoo' WNWR020579 7/6/2019 7/6/2020
Dielectric Assessment Kit* DAK-3.5 1156 1/8/2019 1/8/2020
Dielectric Assessment Kit DAK-3.5 1120 7/11/2019 7/11/2020
Network Analyzer E5071B MY 42403218 9/13/2019 9/13/2020
SPEAG Dipole D900V2 085 10/15/2018 10/15/2020
SPEAG Dipole D835Vv2 4d030 10/15/2018 10/15/2020

Note: * indicates equipment used for SAR assessment before calibration due date
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10.0 SAR Measurement System Validation and Verification

DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.

10.1 System Validation

The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.

Table 11
Dates Probe Ca_libration Probe Me:;l;;f:e;f:ue Validation
Point SN 6 | € Sensitivity | Linearity | Isotropy
CW
12/11/2019 Body 835 7533 1.01 53.2 Pass Pass Pass
11/25/2019 Head 835 0.93 40.5 Pass Pass Pass
09/16/2019 Body 900 7534 1.08 52.9 Pass Pass Pass
09/17/2019 Head 900 1.00 40.4 Pass Pass Pass
11/27/2019 Body 900 7511 1.07 52.9 Pass Pass Pass
11/28/2019 Head 900 1.00 40.0 Pass Pass Pass

10.2  System Verification

System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.

Table 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VUSRS | OTPells (KO8 St e (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)

2.53 10.12 01/06/20204

- 0,
7533 FCC Body SPEAG D835V2/ 963 +/- 10% 2.83 11.32 04/04/2020
4d030 2.26 9.04 01/08/2020#

- 0,
IEEE/IEC Head 9.55 +/- 10% 561 1044 04/05/2020
7534 FCC Body | SPEAG D900V2/ | 10.80 +/- 10% 2.75 11.00 02/19/2020#
IEEE/IEC Head 085 10.80 +/- 10% 2.64 10.56 02/09/2020
7511 |IEEE/IEC Head SPEAGOSE? oov2/ 10.80 +/- 10% 2.47 9.88 04/12/2020

Note: # indicates that the system verification check covers next testing day (within 24 hours)
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10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.97 55.2
- FCC Body (0.92-1.02) (52.4-58.0) 0.99 57.5  |01/06/2020#
IEEE/ 0.90 41.5
IEC Head (0.86-0.95) (39.4-43.6) 091 4L7 | 01/08/2020%
1.05 55.0 1.05 57.1 01/06/2020#
FCC Bod
- Y1 (0.99-1.10) (52.3-57.8) 107 527 | 04/04/2020
IEEE/ 0.97 415 0.97 41.1 01/08/2020#
IEC Head (0.92-1.01) (39.4-43.6) 1.00 39.9 02/09/2020
1.05 55.0
FCC Body (1.00-1.10) (52.3-578) 1.05 52.7  |02/18/2020#
900 IEEE/ 0.99 41.5 1.00 39.8 02/09/2020
IEC Head (0.94-1.04) (39.4-43.5) 0.98 40.0 04/12/2020
1.07 55.0
035 FCC Body (1.02-1.12) (52.2-57.7) 1.11 52.3 04/04/2020
|EEE/ 0.99 415 1.02 39.8 | 04/04/2020#
IEC Head (0.94-1.04) (39.4-43.5) 1.01 39.6 04/12/2020
1.07 55.0
938 FCC Body (1.02-1.12) (52.2-57.7) 1.09 52.5 | 02/18/2020#
1.07 55.0
o0 FCC Body (1.02-1.12) (52.2-57.7) 1.11 52.2 04/04/2020
IEEE/ 0.99 41.5
IEC Head (0.94-1.04) (39.4-43.5) 103 39.8 1 04/04/2020%

Note: # indicates that tissue date is covered for next test day (within 24 hours)

Environmental Test Conditions

The EME Laboratory’s ambient environment is well controlled resulting in very stable
simulated tissue temperature and therefore stable dielectric properties. Simulated tissue
temperature is measured prior to each scan to insure it is within +/- 2°C of the temperature
at which the dielectric properties were determined. The liquid depth within the phantom
used for measurements was at least 15cm. Additional precautions are routinely taken to
ensure the stability of the simulated tissue such as covering the phantoms when scans are
not actively in process in order to minimize evaporation. The lab environment is
continuously monitored. The Table below presents the range and average environmental
conditions during the SAR tests reported herein:
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Table 14
Target Measured
. . Range: 20.1-24.3°C
Ambient Temperature 18-25°C Avg. 22.2°C
. . Range: 19.7-21.5°C
Tissue Temperature 18-25°C Avg. 20.6°C

Relative humidity target range is a recommended target

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF disturbances that could possibly affect the test results. If such unwanted signals

are discovered the SAR scans are repeated.

12.0 DUT Test Setup and Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval flat phantoms filled with applicable simulated tissue

were used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per

KDB 865664 requirements.

Table 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+1mm %-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

Maximum area scan spatial resolution: AxArea, AyArea

<2 GHz: <15 mm 3-4GHz: <12 mm
2-3 GHz: <12 mm 4 -6 GHz: <10 mm

When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point
on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm 3 -4 GHz: <5 mm*
2 -3 GHz: <5 mm* 4 - 6 GHz: <4 mm*

Maximum zoom scan spatial | uniform grid: AzZoom(n)
resolution, normal to
phantom surface

3-4GHz: <4 mm
<5mm 4 -5 GHz: £3 mm
5-6 GHz: <2 mm

IEEE P1528-2011 for details.

Note: 8 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures
of KDB 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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12.2 DUT Configuration(s)

The DUT is a portable device operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0.

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in Appendix G.

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with the offered audio
accessories as applicable.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front side separated 2.5cm from the
phantom.

12.4 DUT Test Channels

The number of test channels was determined by using the following IEEE 1528
equation. The use of this equation produces the same or more test channels
compared to the FCC KDB 447498 number of test channels formula.

N, =2*roundup[10* (f;;, — fio, )/ f1+1

low
Where

N¢ = Number of channels

Fnigh = Upper channel

Fiow = Lower channel

F. = Center channel

125 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” in the data Tables is determined by scaling the measured SAR to account
for power leveling variations and drift. Appendix F includes a shortened scan to
justify SAR scaling for drift. For this device the “Max Calc. 1g-SAR” are scaled
using the following formula:

—Drift

Max _Calc=SAR_meas-10 1© .

P—maX-DC
P_int

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 14 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR_meas = Measured 1-g or 10-g Avg. SAR (W/kg)

DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
If P_int > P_max, then P_max/P_int = 1.
Drift =1 for positive drift

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 using tissue sensitivity values. SAR was scaled for conditions where the
tissue permittivity was measured above the nominal target and for tissue
conductivity that was measured below the nominal target. Negative or reduced SAR
scaling is not permitted.

12.6 DUT Test Plan

The DUT was assessed at the body and face using the highest applicable
configuration found during initial compliance assessment on filed with the FCC and
ISED. All modes of operation identified in section 6.0 were considered during the
development of the test plan.  All tests were performed in CW 50% duty cycle was
applied to PTT configurations in the final results.

13.0 DUT Test Data

13.1  Assessment for 896 -901 MHz, 935 - 940 MHz

The new Batteries PMNN4491C and NNTN8128C were assessed using the
accessories indicated in section 7.0 which represent the highest applicable
configurations at the body and face found during the initial compliance assessment
on file with the FCC US and ISED Canada. SAR plot of the highest results per
Tables (bolded) are presented in Appendix E.

Only 1 test channel required for each respective bands on 896-901 MHz and 935-

940 MHz, thus no additional tests were required as per ISED Notice 2016-DRS0001
for low, mid and high frequency channels with the highest SAR value configuration.
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Table 16 (896 — 901 MHz)

Max
Meas. | Calc.
Init [SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB)]|(W/kg)|(W/kg) Run#
Body
PMAF4008A PMNN4491C |[PMLN4651A| BT None |896.0125|2.77 (-0.51| 3.89 | 2.37 | AM-AB-200107-06#
NNTN8128C [PMLN4651A| BT None |[896.0125|2.94 [-0.44| 3.57 | 2.02 |ZZ(NZ)-AB-200211-02#
Face
PMNN4491C None None 896.0125|2.91|-0.27| 2.55 | 1.40 | 1Z-FACE-200109-01#
PMAF4008A
NNTN8128C None None 896.0125|2.90 |-0.42| 2.83 | 1.61 | FD-FACE-200209-03
Table 17 (935 - 940 MHz)
Max
Meas. | Calc.
Init [SAR| 1¢- 1g9-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB)|(W/kg)]|(W/kg) Run#
Body
PMLNG6085A
PMNN4491C| /INTN5243A | BT None |937.5000 | 2.88 |-0.55| 2.85 | 1.68 1Z-AB-200107-13
no helt loop
PMAF4008A PMLNGOS5A
NNTN8128C | /INTN5243A | BT None |937.5000 | 2.98 |-0.68| 372 | 2.19 FD-AB-200219-03#
no helt loop
Face
PMAF4008A PMNN4491C None None 935.0125|2.75|-0.52| 2.01 | 1.24 | ZZ(MA)-FACE-200412-10
NNTN8128C None None 935.0125|2.85|-0.40| 2.10 | 1.21 ZZ-FACE-200405-02#

13.2 Shortened Scan Assessment

A *“shortened” scan using the highest FCC SAR configuration from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened
cube scan presented in Appendix F demonstrate that the scaling methodology used
to determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 18
Max
Meas. | Calc.
Init |SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift] SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB) |(W/kg)|(W/kg) Run#
PMAF4008A |PMNN4491C | PMLN4651A| BT None |896.0125|2.82(-0.29| 3.87 | 2.20 | AM-AB-200404-15
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14.0 Results Summary

The highest Operational Maximum Calculated 1-gram average SAR value found for this
filing. The test results clearly demonstrate compliance with FCC Occupational/Controlled
RF Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR §
2.1093 and RSS-102 (Issue 5).

Table 19
Frequency Max Calc at Body | Max Calc at Face
Designator band (W/kg) (Wikg)
(MHz) 19-SAR 19-SAR
FCC US
896 -901 MHz, -
LMR 935 - 940 MHz 2.37 1.61
ISED Canada
896 -901 MHz, «
LMR 935 - 940 MHa 2.37 1.61
Overall
896 -901 MHz,
LMR 935 - 940 MHz 2.37 1.61

All results are scaled to the maximum output power.

Notes:

3. * indicates that “Max Calc at Body” reflects the new SAR compliance value at the body
(Previous filed SAR value for body is 1.95W/kg)

4. No degradation observed for Face, the current on file SAR value 1.76 W/Kkg is remains
unchanged.

15.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational).

16.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value Occupational exposure is less than 7.5W/kg.

Per the guidelines of 1ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 18 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

Uncertainty Budget for Device Under Test, for 800-900 MHz

Measurement System

Probe Calibration E.2.1 5.9 N 1.00 1 1 5.9 5.9 )
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 | 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 | 3.9 3.9 )
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech.

Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 )
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 o)
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity

(measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard

Uncertainty RSS 11 11 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22 22
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Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty
f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty
component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Uncertainty Budget for System Validation(Dipole & flat phantom) for

800-900 MHz

Report ID: P18260-EME-00001/P18261-EME-00001

Measurement System
Probe Calibration E21 | 59 N 1.00 1 1 5.9 5.9 0
Axial Isotropy E22 | 4.7 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 ®
Boundary Effect E23 | 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4 | 47 R 1.73 1 1 2.7 2.7 o
System Detection Limits E25 | 1.0 R 1.73 1 1 0.6 0.6 o
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 ®
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 o
Integration Time E.28 | 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E6.1 | 0.0 R 1.73 1 1 0.0 0.0 ®
Probe Positioner Mechanical Tolerance E6.2 | 04 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole
Dipole Axis to Liquid Distance E.84’.2 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift
Measurement 8,662 | 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters
Phantom Uncertainty E3.1 | 40 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 | 5.0 R 1.73 0.64 | 0.43 1.8 1.2 o
Liquid Conductivity (measurement) E.33 | 33 R 1.73 0.64 | 0.43 1.2 0.8 ®
Liquid Permittivity (target) E3.2 | 50 R 1.73 0.6 0.49 1.7 14 ©
Liquid Permittivity (measurement) E33 | 19 R 1.73 0.6 0.49 0.6 0.5 ©
99
Combined Standard Uncertainty RSS 9 9 9
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 18 17

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.
c) Prob. Dist. — Probability distribution
d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty

component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the

expanded uncertainty
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Appendix B
Probe Calibration Certificates
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QA CAL-25.47

Calibration procedure for dosimetric E-field probes
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Schmid & Pariner 4"0 O Servics suisse ditalomnage
Engineering AG Serviri Svirbars o Earaturs
e alily £~ R N S swiss Callbration Senvice

Accreciied by the Swiss Accreditation Sonvicn (SA5] Accraditation kot S5CS5 0108
This Bwisis Accreditation Bervice s oo of the signalonies b the EA

Muilataral Agresmant for the meagnilion of calibraticon cermifcabes

Glossary:

T5L tissue simutaling liguid

NORMz,y.2 sensithvity in free space

ConmF mmmeSlImt:_p,:

oCP diode com

GF crest Tactor {1ty n;-:u:.nmuﬁrslg-ui

B, C.D madulation dependent linearizaticn paramelens

Palasization i rotation arcund probe axis

Polarizalion 5 & rotation arcund an axis that is in the plane normal io probe axis (ot moasuremant canied),

ie., & =0 s normal to probs axis
Connecior Angle infoemnation used in DASY system io align proba sonscr X o the robol coordinale system

Calibration is Performed According to the Following Standards;

a) IEEE 5id 1528-2013, "IEEE Recommended Practics for Dalermining he Peak Spatinl-Averaged Specific
Absorpiion Rate (SAR) in the Human Head from Wirskess Communications Devices: Maadursmient
Technigquas®, June 2013

by BEC 62208-1, ", "Measurerment procedung for the assessmant of Specfic Absomtion Rate (SAR) from hand-
Fupd and body-mounted devices uwsed next bo the ear (requency rangs of 300 MHz 1o 6 GHz)", July 2016

¢} IEC G2204-2, "Procedune o dabarming the Specific Absorption Fate (SAR) for wireless communication devices
uged in close proximity (o the humen body (frequency range of 30 MHE to B GHz)", Masch 2010

d} KD 865664, "SAR Messurement Requinements far 100 MHz to § GHz"

Huﬂmdi Applied and Interpretation of Parameters:
MORMy,y.z Assessed for E-field polarization § = 0 (f < 900 MHE in TEM-gefl; { > 1800 MHz: R22 waveguids],
MORMy.z are only intermediats vidues, e, the uncertaintios of NOFM,y.z doss nol affect the E¥-feld
uncedtainty inside TEL (see befow ComdF).

& NORMTE .2 = NORUM .z * froguency_responsd (s8a Frequency Response Chart). This Inaarization is
hmumﬂdhb&&ﬂmhmmmhh&miimumtyﬂmmwmhm
in the stated uncertainty of Come.

= DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (o uncertainty required). DCP does not depend on frequency nor madia.

=  PAR PAR is the Peak to Average Fato that is not calibraied bl determined based on the signal
characlerstics

= Ary X Beyr Cxpa Doyr VRayz A, 8, C, 0 are rumencal insarization parameions assessed based on
the data of pewer sweep for specific modulation signal, The parametens do not depend on frequenay nor

- Wm&mﬂnyEMﬁmMmemﬂnmEmﬂ{meme
Standand for £ £ 800 MHz) and inside waveguide using analytical field distibutions based on powsar
measuements for > B00 MHz. The same setups ane used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncanainty values are given, Thess paramaters ane
usad in DASYS software to improve probe accuracy close to the boundary, The senslivily in TSL comesponds
i NORM:, v 2 * ConvF whiereby the uncertainly comesponds bo that given for ConeE. A deapardait
M-l."-'omcFH is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o 2 100

z

=  Sphercal sotropy (30 devialion from isotropy): in a fiekd of low gradients realized using a flat phantom
cxposad by a patch antanna.

= Sensor Offset: The sensor offsed corresponds to the offsot of virual measurement camter from the probe tp
(e probue axis). No tolerance roguined.

= Conrnecior Angle: The angle is assessed using the information gained by dotermining the NORA (o
Lncanainty raquined).
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EXIDVE - BN:TERS Mawernber &, 20149

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Basic Calibration Parameters
Sensor X Sensor Y Sensor £ [T ] ]
Harm ;E".I'an'r‘ 042 .47 0.41 £ 0.1 %
DCE (m 965 5.1 1038
Calibration Results for Modulation Re
["Usb ﬁmmm A B I D VR Max | Unc
di il v dB my | dev. | (=g
a oW ® 00 o | 10 000 | 1452 | £3EB% | T %
¥ 0o [iT] 10 1598 |
| - 0.0 0. 1.4 1425

Nole: For details on UID paramters see Appandh:

The reported uncertainty of measurement is stated as the standard unceriainty of measurement
rmhplmfrbgf pmem k=2, which for a normal distribution comesponds to a coverage
al

:TMWHMHJdnuMm“;E’Mmmmmmsma

'wmmw A MO
WGWMHMWMMWWWﬂMﬂuthMHH

Certficabe Mo: EX3-7533_Movil Page 3 of 12
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EX30N4- SM:TE33 Necnarrisar 6, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

ﬂ'!ilanmhaFumnhm

Sensor Amrangerman Triargpular
Gonneclor Angse (7) =]
Wiochanecal Surface Delechon Mode anablad
Optical Surface Detection Moda desabiled
Proba Crvsrall Length 337 mm
Probe Body Diameter 10 mm
Tip Length #mm
Tip Clamater Z5mm
Proba Tip i Sensor X Calibration Poini 1 mim
Prabe Tip io Senor ¥ Calbration Point 1 mm
Probe Tip to Sensar Z Calibration Poin T men
Recommended Measurement Datance rom Surface 1.4 mm
Corificate Ma: EX3-TS33_Novid Page 4 of 12
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EXEDVE- BMN:T53) Nervarsber 6, 2079

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © Mﬂ'_ Mia-_nmr ConvE X | ComvF Y | ComvFZ | Alpha® mr [ L I
150 52.3 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%

| 300 45.3 087 1294 | 1284 | 1204 | 008 | 120 | $133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | +133%
750 419 0.88 1071 | 1011 | w71 | 038 | o0o3 | s120%

836 41.5 0.80 1047 1047 10.47 0.46 0.B6 2120% |

800 415 0.87 1026 | 1026 | 1025 | 031 | 101 | £120%
2450 30.2 1.80 7.87 7.67 .67 032 | 062 | +120%
| 5350 3590 471 535 5.35 535 | 040 1.80 =13.1%
| 5500 358 4,96 4.80 459 488 | 040 | 180 | s134%
00 355 5.07 474 4.74 474 D40 | 180 | +131%
5750 354 5.22 450 4.90 400 | 040 | 180 | s131%

‘mﬂammﬂﬁt1Nﬂummbmmmwwmnhthmtudn:mmm
uncarsinty i the HES of the ConvF uncersnty o calibmtion Soduency and the uscerainty for the inficated Fequency Band. Frequercy valdity
B 300 MHE i £ 10, 25, 80, 50 a0 P Mz lor Convf sasessements ol 33, &4, 126, 150 and 230 WHz rospectvely, Veldiy of ComF asssassd &
H-“hhl-ﬂﬂl.-lndM—Hliiﬁwiwhtmaakmmﬂmuwhnmm..;

" i equencies balow 3 GHe, the valklity of issue parametivs (5 and o) can be relaed i £ 0% o liguid o perssatian Ramula is applied 1o
msssored SAR vihoes. Al Beusccies above 3 GHe. the validily of tesue parameiers [z and o) i eatiessd 5 ¢ 5% The uaoedenty s the RSS of
E—Wmhmmmm

AdphaiDegih afe delermingd Suring calibrston SPLAG warrants that the rewmainisg dedasen do 1o P boundany oec] aller Compendatan i
wmmmmm—smmmi % for frequencies botwesn 3-8 GHE af aey cevlings e than had the probe tip

Cortficale Mo EX3.7533_Novld Page §.of 12
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EX30a- SN TE3 Novermber &, 20019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Body Tissue Simulating Madia

L L ;m"_ wm__ﬁm: ComvF Y | ComvF I Lﬁh‘_ﬂ' = sz

150 61.9 0.80 1550 | 1350 | 1350 | 000 [ 100 | s133%

| 300 58.2 082 | 1269 | 1269 | 1269 | 003 | 120 | £133%

450 56.7 0.94 1206 | 1208 | 1208 | 006 | 130 | s133%

750 55.5 0.6 1058 | 1058 | 1058 | 044 | 088 | £120%

| B3s 55.2 0.57 1025 | 1023 | 1023 | 045 | 080 | 2120%
900 55,0 1.08 995 | nes 905 | 050 | 080 | s120% |

: 2450 sa.7 1.85 r.Ta 778 7.78 035 | 082 | +120%

5250 8.0 5.36 4.80 4.80 4,80 050 | 190 | +131%

5500 486 5.65 422 432 422 | 050 | 190 | +131%
5600 4B.5 577 4.10 4.10 4.10 050 | 190 | #131% |

5750 483 5.94 423 423 423 | 050 | 180 | £131%

FJ'IU.II'I?L above 200 MHz of = 100 MHE anly appbes tor DASY wi 4 and tigher [uee Page 7). siss 1 B restricted 4o £ 53 WHE. The
o S of e Come uncortainty ot calirabon freguency and the uncenmnty for s indicaind fraquancy hund. F ity
babow 300 W b8 £ 10, 25, 40, 50 snd 70 MHE for Cor arsassmants a2 30, (4 188, 150 and 220 Midz mm-a—u:
am-uumwm- 13k i3 519 MHz. Abovs § Ghr Freguancy validty cin Ba dodended 5o & 180 Mz

¥ A2 fraqueancies, bolow ) Gz, P waldity of s parnmensns (¢ and o) a0 ba seliessd 16 & 10% # bguid compensation lomada is ansiiod it
maasured SAR values. M frequencies abovn 3 GHr, Pa ety of thdus paramatins jo and o s restriciod 1o & 5% Tha unowrinisly i S R5S5 ol
FM uiartaiety il indeiiic Largst iU patamyley.

AlphaDaph pre dotermined during caliwation. SFEAD marrants. thal tha rermsning deviabion dun i tho boundary effect ster
H-tﬂlllﬂﬂihlt11&*&““1%““:““%“”%“wmmmmumn
Sarmater fom the Boundeny

Cortificaio Mo: EXCH-T5XE_Novil FageBol 12
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CHIDV - SN TEE Merveenbar 8, 2018

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

—- i

A o

e
b

1

I

j

.!. =)

+

.

|

i

i

I I .
. I :
% 12 [ s r——r— .' ............................................. Bttt —
5 e f
E 1'_‘_; ............. et .-_ X ..............
Em: — -
= oo
L {": | S , .................. .,
: |
L1 T I IRREEt ST I
ﬂE:I L1 - [ 1 i i I i ] - 11 'l -] - 1
L] &00 1000 1500 2000 2500 000
# [MHz]

Uncertainty of Fraqguancy Response of E-field: £ 6.3% (ke2)
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EXI0VA- BN TR Movpmbsr 8, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz R22

L] L)
s Lol L] L
.
N ] ]
: am # \
. 3 v Z o, e i 1
- i
L = n T
Foona e wp e 1 B TR TR T
2 . 3 & - ¥
[ I 1 ]
[ & " "
b ¥
- | ¥ . ] Ty
i g ]
L] L] - - [] i ]
Tk N ¥ I Tei K ¥ L
1L ¥ i i i aLrel AL S o PSR T

015 L} " '. MRS (S MYl RTINS e (— '_ e

Uncartaimty of Axial lsotropy Assessment: ® 005% (k=2)
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Hovombs B, 2018

Dynamic Range f{SAR}¢aa)
(TEM cell , f,.u= 1900 MHz)

o

P |
4 LB
L I
P .
o L[]
Cartificate Mo: EX3.7533_Novig Page 8ol 12
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EXA0VE= SN T533 vorvomber 6. 2010

Conversion Factor Assessment

Im B35 Mz WELS RS (H_comeF) U= 2450 MHz WELS R22 (H_oonwF)
an
ol
1T
-
Hig \. =
*,
g7 .
|
3 37
18 5, i
i
iyt bt e B o F.
& H o = = -- = b = 5 =1 F
L] L] -

Deviation from Isotropy in Liquid
Error ($, 8), f = 900 MHz

-4 -08 H5 04 02 00 0F 04 OB N8 10
Uncertainty of Spharical isctropy Assessment: £ 2.6% [(k=2)

Cercain Ne: EX3-T533_Novid Paga 10 of 12
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EXIVe= SMETS33 Mcrvemiber &, 2019

Appendix: Modulation Calibration Parameters

uio Communication Systerm Name A B [ o ¥R Max
di B dB m' de. (k=)
0 oW %] o8 .0 10 | 000 | 1452 | x38% | 14T %
¥ ag 0.0 10 150.8
gl oo | oo | wo [ TWREY
T0117- | IEEE BOZ. 170 (HT Mixed, 13.5 X | o W8 | 207 | BOT | 1350 | 50% | 24T %
¥ | o 680 | 208 LK
zZ | pee 83 | 210 =0
10906~ | ICEE BOZ.11n (HT Mixed, 6.5 % | B4 678 | 208 | B0 | 1293 | 7% |47 % |
| CAC | Mbps, BPSK)
¥ | 840 879 | @08 14
e e x 949 B2z 210 1328
10415 EEEBJI?.HH'HE.IEI'I: x| 25 ) B8 | 154 | 1368 | :05® | 24T %
Y | 247 868 | 178 1258
Z| am Tz8 | 200 1405
T0217- | IEEE BOZ.11amh Wikl § GHz " K| 681 | 6.6 | 207 | BZ3 | 1278 | t28% |47 %
| AAR | (OFDK, 8 Mbps, S9p: duty fych
¥ | B4m 618 | %08 e
Z | 698 884 | 210 1318
Tm % 074 67.8 200 B3 | 1301 | t27% | 24T %
| AR | MCSD, Sipe duly cycle)
¥ | 68 881 | 1435
z | o BA3 | 212 [T
10834- | IEEE B0Z.11ac WiFi (#0MHz, x| 10z BA3 | 211 | 645 | 1370 | 230% | tar® |
| ARG | MCSO, SBps duly cpde)
¥ | o.4s BTE | 207 1243
£ | wom BaT 1.4 1408
084a. | IEEE BOZ.110C WiF| [B0MHE, X | 1080 | BAS | 1.1 | BAT | 128 | 0% | 47 % |
| AAE | MCS0, 0opc duty cydle)
¥ 10,08 6.7 Fikd 1FRT
Z | 1083 | #an | 214 LLEL]
Ht- IEEE BOE. 110 WiFi 2.4 GHE X | 260 | 658 | 1D | 188 | 1326 | 0T % | 24T %
1
Y| 288 | era 12 144
z A64 737 214 T4
10583 | IEEE BOZ 11am Wi 5 GHz X | @84 | 6.7 | 210 | B58 | 1253 | 125% |47 R
| AR | {OFDM, & Megs, 80pc duly cycle)
¥ | o 678 | 231 1308
Z | oS 88,1 | 21.3 1287
;Mﬁ- IEEE BOZ.110n (HT Mixsd, 20MHE, | X | 8.78 677 0 | G683 | 1267 | =T % | 14T R |
| AME | MCS0, Sdpe duty cyde) s
Y| see BT8 | =iz =K
FAT BB3 | 214 T30
:ﬂﬂn IEEE 802.11n (HT Mized, d0bHz, | x | 1038 TE] Z1A | BT8 | 1342 | £33 % | 247 % |
| MCED, S0pc duby cycle)
¥ | 1024 B4 | 214 1467
Z | o BBE | 218 1373
Ceriificats Ma: EXI-7533_Movia Page 11 of 12
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EXI0VE- SHT5I3 Mowvember 5, 2019

10607~ | IEEE BOZ_1 180 W |20MEE,
LORE | BACSID, SORc oyl fycha)

#78 -] HA ] 1268 | 203% | 247 %

&

¥ 0| 619 | 217 138 6

| sm 883 | 214 1311
T0616- | IEEE B02.113c WIF| (40MHz, X | 1041 | 683 | 214 | BAZ | 1344 | 233% |47 % |
AAB | MOS0, 00pe cuty eyele)

¥ | 02 | 64 | 214 1468

Z| w42 | e8| 718 18T
TEFIEEEW.H-:EWL x | womn L] 14 | BA3 | 13BF | 135% | 24T %
| AGE | MCED, Blpe duby cycla)

¥ 1017 T ] 208 125.5

Z| 1074 | e | e T

wlmmmmmmmmﬂmwmﬂumuuwuh

Cortificate Mo: EX3-TSX3_Novif Pags 12 ol 12
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Calibration Laboratory of Sy S\ § Schwwamischer aliernsenst
Schmid & Partner £y G Servics sulsss détalonnags
Engineering AG Sarvizea svizzeno ol inreiurs

Zeughsussirasse 43, 3004 Zurich, Bwiteerand | k_ ‘p-f 5 Swina Calitration Serdos

Accrpcited by T Swiss Ancrediaion Serdce (SA5) Beereditation Ne.. SCS 0108

The Swies. Accreditation Servioe ks one of the signatadies o the EA

Muitilateral Agreamoerd for B recogatoa of CHNDe e Cdtificibes

ciet Motorola Solutions MY Carficats He: EX3-T534_Jul19

!cmamnnu CERTIFICATE |
CRoject EX30N - SH:T534

Calbraton procedunsin} Qo CAL-01.08, QA CAL-12v8, QA CAL-14.v5, QA CAL-Z3.v5,
QA CAL-25,7
Calibration procedure for dosimedric E-field probes

Cabwmin dabe: July 25, 2018

mmmmmmumm-mmhmmumm
mm“ﬂmmmmnﬁmhManmﬂﬂw

Al CREElnS hires s Sofduciied i the dosed Whorsbony taciity: evironment ismperatues (27 ¢ 3]°C s hamidty « T,

Calitralion Equpsent Lsed (MATE critical dor calbeation)

It by 25, 2

1mmmumummnummwamm

| Primasy Stancasds L Cal Oue (Confcsabis; | Schosuied Calioration
Py mpier JNP SH: 104778 C3Ape 10 o 2170000200003 | Age20

Prowr prmor NRP-Z31 SH: 103244 B3-Apr-10 (M. 20790 Apedl

it s NP2 R B%-Apr-19 (ho, 217.u8aY) Age.20

Refarares 3 ofi Atemuatr Sh: S5ITT () OApr 18 (Mo, FI7-LEHM) Axpr-20

[ALS bl ] B0-Dec- 18 [ha. QA6 Dec18) Dece b

Resference Frobe ESIOVE B 3013 31-Dec-10 {No. ES3:3013_Dec1s) - 10

Secorudary Standwds io _| Crebck Dt in Bensiel Schadubed Chissk
Powss meter EAS 168 SN GEMT2EIETE DA 18 [in howse: chec Jun-15) 11 Pt efsiee: Jus- 3
| Prower wenanr 44124 ENL WY1 40R0E? DA 115 i P £hawcke San-18) in hiasted chuch: Junr20
Proroit garmvaer £44 124 S 000 10210 D Aep 18 1 o £hsc Jun-18) In hoosse: chascks Jus-30
| A generator HF BE4BC BN LISIEAZI T iAo 38 (i house check Jun- 18] In howte chack: Jun-20
Bemtwor Anahaer EBIZAA, SN L1921 0B04TT H1-Mar-14 [In house check Dot- 16} 15 higniody chapcc: Gk 19

Mame Fanction Sizmatuns

= Mius Soit Laboraiory Techeicisn {’@
Apprvad by Katps okt Tachncal Manager ﬂﬁ;{}:

Cawtificate Moc EX-TE34_ulth Page 10f 17
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Calibration Laboratory of ANy, §  Setwrsecinchor Kalibrirdumat

Schmid & Partner ¢ Servicn wirsa détalonnage

Engineering AG Sarvizio svizzoro o tarabara

Mﬂmwm s Swins Calibration Servico

Bceredized by thi Swiss Accrediabon Sevice (S45] Accredaton No.: SCS (108

The Buwis Aceredintion Servios s one of the sgnalores b B EA

Whusltilateral Agressend S i recognition of calibration certificates

Glossary:

TEL tissaie simulating Bquid

NORM=y.2 sansiivity in fres space

ConvF sanaitvity in TSL | NORM:y.2

DR dinde compressian point

CF crest factor {1iduty_cycle) of tha RF signal

ABCD moedulation dependent inearization paramaters

Polarization ¢ @ rotation around probe acs

Polarization & B reaation around an axis that is in the plane normal fo probe acds (at measunement center),
i@, B =03 nomal o probe A

Connacior Angle information used in DASY sysiam lo align probe senser X 10 e robal coardinate system

Calibration is Performed According to the Following Standards:

)

b
o)

)

IEEE Std 1528-201 3, "|EEE Recommanded Practica for Determining the Peak Spatial-Averaged Spacific
Absarption Rate [SAR) in the Human Head from Wirsless Communications Devices: Measuremani
Techriques®, June 2013

IEC 622081, =, "Massurement procsdure for the assessment of Specific Absorplion Rate [SAR) from hand-
Tedd and body-mounied devices wsed next to be sar (requency rangs of 300 MHz o 8 GHz)", July 2016

IEC 82208-2, "Procedune 1o delermine the Specific Absorplion Rate [SAR) for wineless communication devices
used in ciose proximaty to the human body (frequency rangs of 30 MHz o & GHz)®, March 210

HKDB 855664, “SAR Measurement Requirements for 100 MHz 1o § GHz™

l.laumda Applied and Interpretation of Pararmeters:

NORM:. v, » Assessad for E-fiald polarization & = 0 {1 < 900 MHr in TEM-call, I > 1500 MHr: H?Eu?uﬁ@ﬂﬂj.
HORM:,y.x are only infermadiate values, Le., the uncerdainties of NORM: y.z doas not affect the E™-Seld
uncertainty inside TSL (sea below Come®).

L2 = NOFEM:, . 2 * freguancy_responss (sea Frequency Response Chart). This Inaarization is
implemanted in DASY4 software varsions inter than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of CommF.

DCPxy.x: DCP are numeanical Enearizaticn parameters assessed based on (ke data of power Swaep wilh CW
sigral (no uncartainty required). DCP does not depend on frequency nor madia.

PAR: PAR is the Paak to Average Ratio that is not calibrated bul determined based on the signal
charachenstics

Axyr Beyr Cxprn Deyz VRO A 8 C, D are nemerical inearizalion paramelen assessed based on
ey data of power sweep for specific medulation signal. The paremeters do not depend on frequancy nor
reicia, W ks the masimum calibeation range expressad in RMS voltage across the dioda,

CormF and Bouvndary Effect Parsmealers. Assessed in flal phantom using E-field (or Temperature Transfer
Standard Tor T < B00 MHz) and inside wirveguicde using analytical Beld distributions based on power
rrsasuramants for f = 800 MHz. Thmmmmmdfwmﬂnmmhﬂh
bourdary compensation {alpha, depth) of which typical uncertainty values are given. Thesa
thdmwhmmmydmwhm Tr-a-wtwiarh‘lﬁ_wm
b NORIME, i, 2 * CoieF wiiinedy T uncanainty comespands bo hatl ghen e Comd=, A dependari
ComvF is used in DASY version 4.4 and higher which allows sxiending the validity from = 50 MMz o £ 100

MHZ

Sphencal izotrapy (30 deviakion fom otrosy): ina field of low gradienls realirad wieng a Nal phaniom
exposad by a pasch anbanna
Sensor Ofzet: ﬂumqﬂmmnﬂuuﬁmﬂmmmﬁmﬂmmw
[on probe axis). Mo tolerance requirsd.
Canneclor Angle: The angle is assessed using the information gained by determining the NOWLMx (no
uncermnty reguined).

Cortificate Noc EX3-TE34_ 1 Page 2 of 17
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EX3DV4 - SNT5M July 25, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Basic Calibration Paramaters

Hensor X Hansor ¥ T Senserz | Uncik=z |
Horm (VITVImF]" 048 0.40 0.50 £10.1%
DCP {mv) 95.7 881 103.0
Modulation Calibration Parameters
[TTTs] Nama A ] c o VR Unc®
dB dBy il ' (=2}
o on X | 00 | oo | 1o | 000 | 1i4A | 398%
T (18] 0 1.0 141,68
z| oo 0.0 1.0 1274

Hote: For detnsds on UID paramalens see fppendi

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cormesponds 1o a coverage
probability of approximately 95%.

* Tha uncerisntes of Kom xizmmmnﬂmwmta[sumsmn
* Humarical parmsler: ncadianty nol reguined
Wimmhmmmmmmmﬂmﬂimmh“ﬂu

Conficate MNo: EX3-T534_ullg Page I ol 1T
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EX30V4= SNCTEM Juity 25, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Other Probe Parameters

| Sensor Arrangemant Trianguar
[ Connector Angle (7 853
hechanical Surface Detection Mode mnablad
Optical Suripce Detection Made ikl
Proba Crverall Length 337 mm
Probe Body Diameter T iomm
Tip Lengih i 8 mim
Tip Clamater ' Z5mm
Probe Tip 10 Sensor X Calbeation Point 1 mm
| Probe Tip Io Sensor ¥ Galibration Point 1 mm
Proba Tip o Sensor Z Calibraticn Poing 1 mm
Focommended Measunement DEBNCE Iom Surece 1.4 mm
Coatificata Mo: EX3-7538_Juig Page 4of 17
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EXI0VA- SN:TEM July 35, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Head Tissue Simulating Media

|t {Mbs)® m.' “iim’ | convex | come ¥ | comrz | phe® n{'-':: EL_
150 E23 0.76 1379 | 1379 | 1379 | 000 | 100 | £133%

| 300 453 0.87 1260 | 1260 | 1260 | 008 | 120 | £133%

| 450 435 0.87 11.58 11,53 1150 | oz 130 | +133% |
TED 41.9 0.89 10.17 1047 10.17 035 1.04 +120%
B35 415 0.90 800 580 8.80 049 0.83 £ 12.0 %
200 41.5 par | ope B84 9.84 049 | 080 | #120%
1450 40.5 1,20 B.73 E.73 8.73 0.37 080 4120 %
1810 40.0 1,40 B13 8.13 813 | 034 | 088 | $120% |
1900 | 400 1.40 B.05 8.05 8.05 0.3 088 £12.0%
2100 398 1.48 BO4 | 804 804 | 033 | 0B85 | £120% |
2300 395 1.67 7.83 7B3 | 783 | 031 | 090 | 2120% '
2450 i9.2 1.80 T.58 7.58 758 036 0.50 120 %

2600 .0 108 T.28 128 i 034 | o080 | +120%

| 3500 e 2.0 661 661 B.61 0.30 130 | £131%
3700 arz 312 648 | 648 648 | 030 | 130 | si31%

= Frogatney mhies 300 Mz of 3 100 MHz saly apoiies fof DASY v 4 and Fagher (s Page ), sise & s restricied o @ 50 bk The

ety i the of this CorsF cnssuinty ol calibralion oguency and the uncestsinty for e indcated recusccy band. Frecusncy ity
Ialerai 300 MHE & £ 10, 25, 20, 50 and 70 Mrte for CorwF atseeaments o8 30, 34, §78, 150 and Z20 MHE respeciively. Validy of Coned sssessed
B D M, ard Comed segedsidd 8 13 MHE B 919 NSz Abows 5 G frecguency validity can B sctended io t 110 MHE
¥ i Wpqueeaiss below 1 Gz, e walkdy of st POnNTHGS (2 G @) Can be eolaerd 10 & 10% i lguic comgmnaation formuls & apolied o
miaatared SAR valess. Al Ireguencist abosp 3 GHE, Ihe viskiity of Bl pafimesters {0 and o) i restricind 10 2 §%. The cnceainty i e K55 of
Comll ustartainty lof indicaled 1Rmge! 1t DRETSieTs.
Iﬂwnmm:ﬁﬂn_ﬁ!ﬁmmﬂmmmmbhmihdﬁmt
AhwEE SR Than 8 1% for fegquencies Belew 3 GHz and below + 7% for frequancies between JH6 GHx &l Ay diatance larger than hall the peobe 5o
el e i Doundany,

Cartificate No: EX3-7534_Jul1a Page 5ol 17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 39 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

EXIDNVE- SN TEML July 25, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Body Tissue Simulating Media

150 .9 0.80 1338 1338 13.38 0.00 1.00 £133% |
300 4.3 0.52 ] 1238 12.35 003 1.20 $133% |
450 5.7 054 11.87 11.87 11.87 006 1.3 1133 %
50 £5.5 0.96 1023 1023 10.23 e 0.85 +120%
B35 552 0.57 Al plt ] 10,04 0aF .80 + 12.0'%
800 55.0 1.05 980 | o080 | 980 | o040 | 0o | s120%
1450 B0 |  1.: 8.50 8.50 850 | 033 | 080 | s120%

| 1810 53.3 __152 8.16 8.16 B16_ | 042 | 0B | £120%
1900 53.3 1.52 7.95 7.95 795 | 036 | 0B8 | £120%
200 | 532 1.62 783 | 783 793 | 03 | o8BS | s120%

20 | s28 | 1B 7.88 7.58 788 | 03 | D90 | :2120%
2450 52,7 1.95 T.68 T.68 768 0.33 0.50 + 120 %
2600 525 2.16 750 | 750 | 756 | 023 | 080 | s120%
3500 51.3 33 6.7 637 | 637 | 040 | 130 | s134%
3700 51.0 3.55 6.13 613 613 | 040 | 130 | s134%

ot iy A oot b syt L ok i e H ooyl ot

Doy 200 MHE i+ 10, 75, 40, 50 and 70 MHz2 for ComeF assessments o 30, 84, 128, 150 and J20 MHE rosgseesiondy. Mmm-
0 B i 4-0 Mer, and Comef asesssed bt 53 M2 i 979 Mz Above B GH2 fnequancy valicly can be eended 10 £ 110 MH:.
'Mmmaﬂmm“dmmuﬂu:munﬂ-thz1ﬂlmwmqmm
messred SaR vales, Al Segquencess above 3 GHz, the valdiny of Bsos panmeler fo and o) @ reslrieted 1o & 5% The encerainty B e 155 of
g-mfmhhm“mm

AiphaDeplh are delemmined duning calbration. SPEAD wamants Thai B remaining dervistion dug 1o e Sousdary e sfer compenaation is
”'I-H.il-u.1-'!‘hmmﬁﬂnwm:ﬂhmmadﬂhdmm#Mhﬂ“m“
diarmpine tooem the Bounsiany.
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EX30NVE- SHETEX July 25, K19

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

‘% | - = ; I _
L v AR T OIS, RN = ] (ESNITT.) I
g |
L Tl O3 P i e eiiai g T
L e | .......
ﬂ_E:'II’ | - - J.l]'..ill":llll Ll i 1
L] 00 1000 1500 2000
 [MHz] 2
o R
Uncertainty of Frequency Response of E-fleld; £ 6.3% (k=2
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EXIOVA— M 75 July 26, 2019

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22

" ]
[ [ k2 * i
= L o -n g
. .
. + + ]
-
i « - g ] e A 5 .
Yeoox ad o, ta
- ' g, i D:.l:.-\ll r I r _l LB, Ba #’--nh
] . an W t R S
5 u=f & '
L] -
4
L 3 ! - =
Er | - L1 ] = S kL]
e |
[ . W Ll L] (]
Tt ] ¥ & ot K ¥ z

1 2 . — _— EIIOL e, o
% aumﬂﬂﬁmﬂrw
4 f | |
.u:.il.- ....... Frirmrrsr e e e e e s | EE—
| § | § L R T 1 i i i T 1
-1h- -1|:||:| -d'-t- a '55& h.Jﬂ 1.-'m
Rol[7] -
. auEE-.; et =TT
Uneertainty of Axial lsotropy Assessment: £ 0.5% (ke2)
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EXA0N - SHTSH Sy 5, 2019

Dynamic Range f(SARhead)
(TEM cell , f...= 1900 MHz)

"Hﬁﬁ“ T : ;

Ingut Signal [uv]

'E_&Eﬁi?

ﬂ _I;H = z i
| i ..- .:. o I

Cortificnte Moc EXC5. 7534 Jund Paga 8 of 1F

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 43 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

EXIDNE- SHLTE Juy 25, NG

Conversion Factor Assessment

= 900 MHz, WELS RS (H_comF) { = 2450 Mz WGLS R22 (H_convF)
b \ |
1 1'1.\‘ P
£u E‘ =l \
£ E_of &
£ 1 L,
i 7
(V] W
s !
Ll I . [Tt a r : --. ! T .-l ---I'. = o, :|.. ”-:." )
: i R - > o : ; ; - -
.-\.'-..-Lh.d rn-\:‘o-";—'- .-u:'\-l.r hﬁﬂ
Deviation from Isotropy in Liquid
Error (4, §), f = 900 MHz
0 -08 -08 04 02 08 02 04 6B 48 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Ceriicale Ma: EX3-TSM_Jul1g Page 10of 17
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FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

EX30VE- SHTEM Juily 25, 2019
%ﬂndmﬂwuhﬂmmm Paramaters
Communication System Name A B c o vE Unc"
s OB | dBEjEd 48 m (k=2)
] oW % | ©0d [ 0oo | 1148 5%
¥ | od 00 1.0 4.6
Z] o8 an 10 1274
‘1:5&11- LIMTE-FOID (erCOMA) x| a4 7] 1Te | 2m LN 07 %
I ¥ | 203 | eas | 14 (K]
Z| as | ese | mo0 | | w7 |
00T | UMTSFO0 (HS0EA x| a4 B56 178 | 488 | V0.9 105 %
ChB
¥ | 44 BT 175 1166
Z| 4T 8.2 106 57
gjﬁ- UNTE-FO0 (HEUPA, Subiest 2) X | s T ] 180 | 384 | 138 man
¥ | 4 850 176 1162
Z| ama A1 10.5 184
1000~ | LTE-FDD (SC-FOMA, 100% B, 20 x| Bar 868 192 | 567 | 1224 A%
| CAE
¥ .E 51: 1E 1208
Z| 558 R 182 e,
T1- | LTE-FDD (SCTOMA, 100% RE, 20 x| 751 i) 198 | 6Az | a7 PR
| GAE 1
AT B G 190 o)
z| m B85 108 15T
108 LTE-FDD ‘-ﬂ?m 1% BB, 10 X B4 BE 4 192 5.80 1358 2132%
| CAG | MHz, QPSK) AL
¥ | 570 T 184 ]
= z| sm B8 181 (LA =
1008- | LTE-FDO (SC-FONA, 100% B, 10 X | T4 BT 193 | B43 | 143 TR
CAG | MM, 16-CAM)
b 1T} -1 188 1%.3
z| em B 108 123
10- | LTE-FDD (SCFOMA, 100% RB SMHZ, | X | 524 gB0 | 180 | 58 | 1%Ed EL
CAG K]
¥ | saz BLd 8.2 1157
Z | aer B2 200 T
10111 | LTEFDD (SO-FOMA, 100% RBLEMHZ, | % | 698 G 198 | G | 1280 A%
| CAG TE-CAL)
Y | 63 BS54 188 1134
Z | Bm0 B4 106 1084
T0917- | IGEE B0Z.11n [HT Mited, 13,5 Mops, x| nm B8O | 208 | BOT | 1254 LY
CALC BPEK]
¥ | am 6 5 199 054
zZ | oo X 715 400 Frmas
A0 | LTE-F D (S0-F D, 1007 e, 15 x| 7T BrT 201 | 648 | 1469 R LY
| CRE 1 i
T T.05 BE 0 18.1 129.0
z | 1ar EEA 10,8 1164
10142- | LTE-FDO (SC-FOMA, 100% RE IMHz | x | 878 BiG 190 | B3 | 120 $a% |
| GAR QPSH) i
Y 524 B4 18.1 1128
Z | &7 G723 19.9 LLEE N
10183 | LIE-FDO [SC-FOMA, 100% FB, Mz, | % | G688 B0 BT | Ba5 | 1342 rEY
CAE 1E-CIAM)
¥ | 6O& B4 88| 1155
Z | &m CE] 8 | 14848
Coriicats Mo: EX3-T534_Juil1a Page 11 of 17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 45 of 69
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EXBOWA- SHTEM July 35, 2018
10148 ﬂi';-mu:ac-m 0% B, 1.4 x| ss8 &8.1 1.1 5.78 1245 £12%
CAF :ﬁl

¥ | 503 | 646 8.2 Wag
Z| 558 &5 201 Lt
[oa6- | LTE-FOD (SCFDMA, 100% RB, 1.4 x | aar E7.1 wa | 841 | 1272 A% |
| CAF | Mz, 18.C0AM)
¥ | s 550 1.9 K]
Z| 641 | B8 | 208 468 =
0048 | LTE-FDD (G0-FOMA, 50% R, 20MHz, | % | 7.4 [T e | G4z | HI4 A%
CAE | 1AM
Y | 865 65,6 18.9 1
Z| &n 863 | 186 1.7
T0i5E- | LTEFDD (SO-FDNA, 5% AE, 10MHE. | X | 503 860 we | & B | 2%
¥ S44 | BB 8.2 1154

L — ) Z | &9 &7.2 109 | (LA ==
10155 | LTE-FDD (SC-FONA, 500 RE, 10NHZ, | X | 647 671 198 | 643 | 1380 1.7 %
CAZ 1E-CAN}

Y | 838 65.5 189 1ag
Z | faE 68.3 188 08,1

10156 | LTE-FOD (SC-FOMA, 50% RO, SMHE. | X | 569 658 ma | &7 | 1278 2%

CAG OPSK)
¥ | 523 845 18.2 118

e ) 2| sm 672 Mo | LT
05T- | LTE-FOU (SG-TDMA, 50% RB.SMHE | % | 688 B7.0 1BE | 848 | 1a07 1A% |

| CAG | 15-0AM)

Y | coe [T 189 113.7
| &m [E] o8 | | 1462 |
10160- | LIE-FDD (GC-FOMA, 50% RE, 16MHz, | % | 0.7 | 666 | 193 | 582 | 1301 A%
| CAE QPSK)
¥ | sa0 649 14 1182
Z| 580 | 659 | 181 107.4 |
10181 | LTE-FDD [SC-FOMA, 50% FB, 15MHZ, | X | 1.27 [T 195 | 643 | 1435 A%
CAL 15-CA}
Y | o 658 | 180 [FET]
[z | ore | ees | a7 1120 |
10168- LTE-FDD { L, 14 X 482 B5.6 187 546 183 0.8 %
| CAF QPSK)
i i 4 T4 [E] 1-&!_ &'I

esar s e e e o Z | 458 7.4 200 | 13 e
0167- | LTE-FOD (SC-FDMA, 50% RB, 14 MHE, | % | &77 &7 1wy | 621 | 123 HZ%
CAF 1E-CAM

¥ | 558 880 107 [F]
Z| &m T 20.8 1324

0168 | LTE-FOD (SG-FONG, 1 R, 20 MHZ, X[ 4w 656 188 | 503 | 197 2% |

CAF QP5E)
¥ | 458 855 18.8 1380
Z| 474 &7 2.1 (%
0170~ | LTE-FDD [SC-TDMA, 1 RS, 20 Mz, X | 535 6.3 17 | B52 | 1I1LE 2%
CAE 1E-QAMY
¥ | 817 ¥ 18.8 1353
Z| 535 a7.8 2.8 1234
0175 | LIE-FDOID (GG-FOMA, 1 {5, 10 MHz, K| #73 | B55 | 189 | 572 | 1134 TR
CAG QPEK)
¥ | 456 854 e 1376
Z| 474 a7 201 125.7
T8 | LTE-FOD (SCFOMN, 1 RE, 10 MHz, x| aM K 1oy | 652 | 1116 =i%
Can | IB-0AM]) Ay
¥ | 518 08,1 188 135.1
Z | s34 61T 208 (LD
Crlificate Mo: EX3-T534_Jul1d Page 12017
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EXI0VE- SH-TSM Juby 35, 2019
TOITT- | LTES DO [(SC-FOMA, 1 RE, 5 MHZ, x| 4rs ) 190 | 513 | 1133 wWi%
CAl -

¥ | 458 654 189 137.6

Z| arr [FF] 02 1258
10178- Lﬁiﬁm1ﬂﬂ,5m 1B | x 535 53 19.7 6.62 1118 2%
| CAG AN L

¥ | &i7 662 166 135.2

| & [T] 07 Y
0187- | LTEF00 (SL-FOMA, 1 RB, 15 MHZ x| 413 B55 188 | 592 | 1185 3%
CAE CPSH)

Y | 481 [ 190 137 6

z| 4rs | er1 | 201 1754
10182 | LTE-FDD (S-FOMA, 188, 18 iz, % | 535 B84 w7 | 652 | 1118 HIi%
| GAE | 15-0AM}

Y| s18 [E] 194 1351

z| sar 679 FoE] 1236
10184- | LTEFDD [SC-FOMA, 1 R, 2 MHE. x| ar2 54 s | ATE | 1i34 #Z%
CAE CIPSK)

T_| 480 5.8 19.0 138.0

2| are 7.1 21 125.7
10185 | LIE-FDD (SC-FOMA, 1 RB, 3 MHz. 16- | X | 532 K] 198 | 6.5 1.7 1.2 %
| CAE QAN

¥ £19 B54 19.7 135.4

Z| &36 &7 208 1238 |
18- | L 1R, 1.4 Mz, x| a4ma 655 89 | 5T | 133 08 %
| CAF ] L

¥ | 460 656 189 137.8

I _ 2| ave 671 201 158 — 1

10188~ | LTE-FOD (SC-FOMA, 1 RE, 1.4 MHz, x| 5M 863 1we | 6B [ 1T 2%
CAF | 18-CAM)

¥ | 516 6.1 19,5 1355

2| s BrE | B0 128
10198- IEEE BO2.11n (HT Mixed, 6.5 Mops, X 51 Er.7 208 B.10 1189 $223%
CAG BPSH)

¥ | a4 e78 | 208 1459

z | &ss 8.7 214 131 pa—
gz.?:- UMTS-FDO [HSPA+) x| vor TE] 190 | 567 | wss 4%
= ¥ | 645 E5.4 187 1200

| £ | BSE 55,7 184 __| 133
1027d- | UMTS-FO0 (HEUFA, Gubtest 5, 36FF | X | 504 65,7 187 | 487 | 1408 Hi%
CAR R 100

¥ | 54 ES.5 18,0 120

Z| s83 B8 19,0 105.8
0ETS- | UMTEFO0 (MSUPA, Subtest 5,3GPF | X | 4m B5.5 178 | 386 | 1273 T %
CAB Pl 4]

¥ a4 [T 1T 4 1119

FEEYT 675 183 wE
10207- | LTE-FOD (SC-FOWA, 0% RB, 20 Mz, | o | 626 B68 | 182 | G81 | 1385 2w
AAD OPSH}

¥ | se7 647 8.2 116.8
S— £ ] 628 Br4 _§ 201 o | |
TOZ08- | LTE-FDD (GC-FOMA, 50% RB, 3 MHZ, | X | 554 B58 | 188 | GBIz | 1281 L]
AAL QP 5K

Y | S04 644 18.1 oG

FAT 673 198 1385
f08- | LTE-FDD (GL-FOMA, G0% RE, 3MHAL. | X | 648 67,2 1Wa | 638 | 1zme A%
| ASD | S6-0AM)

¥ E El? 184 110.4

z EL53 8.6 208 1430
Conificats Mo: EX3-T534_Jul1§ Page 13 of 17
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EXADVE- SHTE34 July 28, 2019
(10311~ | LTEFD0 (SC-FDMA, 100% A8, 15 K| BT8 | 688 | 185 | 600 | 14085 | E1A% |
AAD Mz, QPSH}
¥ 624 54 ART 1204
— Z| 63 | eaz | 193 110.2
10415- | IEEE B02 116 WiF1 22 GHz (D855, 1 | % | 285 | 658 | 188 | 150 | 1276 | &%
AR | Mips, 99pc duty cycle) 3
¥ | 232 | esD | 168 1130
Z | 31 | 723 | 08 41,3
416 | IEEE G02.11g WiFt 2 4 GHz (D555 % | 46 er7 | ms | &14 | 1185 E% |

Ank, OFDM, & Mbps, S89pc duty cycie, Long
puamEat)

a7 678 | 208 1437
] 053 B85 | 214 1317
M35 | LTE-TOD | 1 5,60 683 | ms | TEE | 1328 Him
AAF UL 0 T
4,50 [T a2 1144
554 | 686 | 228 | 143.8
T457- | UMTS-FOD [OG-HE0FA) 752 B85 181 | BE2 | 1158 | 214
Iy o
7.86 865 | 103 142.3
B.00 (L] 158 ke 128,8
10460 | UMTS-FOO (WEDKA, AME) 2.7 [T 1732 239 1207 .5 %
AAS
P BET 175 148.3
327 e | 207 1342
10461- | LTE- 1 80 a3 27 | 7TAE | 1324 HE%
A | OPSK, UL Subdramwes2.3,4.7,69)

489 655 Futl 114.5

1
T0462- | LTE-TOD (SCFONS, 1 AS, 1.4 MHz, B.07 6.1 323 | B30 | 1297 T %

A AE-Cid, UL Subdrame s b, T8.8)

| 554 LT 218 147.7

MI-: A B :-:IH-t el |1 = :H:MI-I HIM-: :H:H;-e: uiu?-d :o-e'iw-: L | | ;uilu-o: | B | =
=
=
o
-4
-
8

596 | T08 | D4 L]
I0MG4- | LTE-TOO (SC-FORA, 1 RE, 3 Mz, (ETE] HT W |
AAB CIPSK, UL Subdmoened,3 4,7 80)
4,90 B58 | 203 1153
S— | 5.57 Bog | Fr9 1438
10465 | LTE-TDD (SC-FOWA, | RE, 3 MHz, 16- B.02 [TX] 223 | B4z | 1204 1.7 %
AAD QUL Subdrame=2.3.4.7 8.5
5.55 678 | 718 477
588 T8 | 234 | | Wiz
TOMET- | LTE-TOD [SC-FO%, 1 AE, & MHz, 557 822 | 218 | 782 | 1.7 T %
ASE | CEEH UL Sublame=2,1.4.7 8.5)
452 857 | X032 115.8
5.54 [T prd) 1434
TO4ER. | LTE-TDOD (SC-FOWA, 1 /B, 5 NHZ, 16- B.00 B =4 | 832 | 1208 TN
| AAE | Qo UL Subimmgd 28 TE9 A
5.55 678 | 218 147 8
L] ?l,;ﬂ E 141.2 |
mm LTE'I'EEmm 1 Eriﬁﬂ-lz. 557 ] 218 782 | 1322 T m
LAAE | QPSR UL Subframe=2,3,4,7.8,8)
4.50 BS5H | X2 LS
— 852 | eas | #7 [LET]
[1M71- | LIE-TDD (SC-FOMA. 1 AB, 100HE, 16- 6.0 w1 723 | G4z | 1900 E%
(AR | G, UL Subdmmesa 34 85
—E"—.ﬂ ary ;Lﬁ 1arT
5.56 k-] pal] 141.0
Cartificate No: EXC3-TAM_ B Paga 14 of 17
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EXADVE- SN T53 July 25, 7019
AT | LTE-TOD (SC-FONA, 1 5, 15 WAL X | 558 BAZ | 217 | 7H2 | 1B 07 %
AAE
¥ | asa 855 | 204 115.4
Z | =58 B9 =Aa = Mg
T4TR- | LTE-TDD (GC-F DM, 1 AB, 1568z, 16- | X | 603 Bo2 24 | 832 | 187 Haw
AAE CUAM, LIL Subransse2, 34,7 8.9) ST,
¥ | 584 B8 | 218 arg
1zl e |77 [ms [ T Wi8 m
WHTT- | LTE-TOD (SC-FON, 1 AB, 20MHE, 18- | % | B0 R 23 | B3z | 1804 L™
AAF Cubt, UL Subdrame=2 3 4 7 8,65
Y | 55 E7E | 2.7 x]
Z | sm s | 7.5 418
[TodT8. | LTE-TOD [SC-FOMA, 50% RB, 14 MHZ, | ¥ | 584 Br 8 | 213 | 7.4 | 188 0%
Ad QPSR UL Subfame=2,3.4.7.8.5)
¥ | 521 B5.8 20.1 1213
Z | a8 878 | 215 i
I T0RB0- | LTE-TDD [SC-FOMA, 50% RB, 14 MHZ, | X | 654 T 722 | 818 | 08 =T %
AMA | 18-0AM, UL Sublrame=2,34,785)
¥ | & g5 | 086 1205
i FIICEE] gag | 22 .| 1ns i3]
El:z- LTE-TDD (SC-FOMA_50% RD, MMz, | X | 628 BTE | 213 | T01 | el HT%
| ang | OFSK UL Subframes2 3.4.7.85)
¥ | 553 853 | 138 1
Z| 5% w5 | 23 [EEE]
[TMB3- | LTE-TOD [S0-FOMA, 50% RB, IMHZ. | X | BAT E78 | 21z | B | WeE T
ARE 1 UL Subframe=2.3.4,7 e
¥ | 644 666 | 207 1T
Z | ess | ess | 222 | | 12 —
(4B | LTE-TOD (GC-FDMA, 50% RB,GMHz, | X | 628 6T | 2z | 758 | 141 T
AAE QPSK_ UL 7
¥ | 554 653 | w8 1280
Z | s 74 213 11;1.‘3
10486~ | LTE-TDD [GCFOMA, 50% RE,SMAZ. | X | 700 | 673 | 22 | B38 | 1128 | #8%
AAE 16-GAM, UL Subframe=2,3,4,7 8.8}
¥ | &s8 604 | 208 133,17
Z| 700 | a8 | @20 | | 1B =T
TO488- | LTE-TDD [SC-FOWM, 50% RE, IOMHE, | X | 827 663 | 203 | 7.0 | 1131 .7 %
AAE 7
¥ | 800 654 | 18 1390
Z | 635 &3 | 512 1234
(70885 | LTE-TDD [BL-FOMA, B0% RB, 10MHz, | X | 7.28 673 | 211 | &3l | 16T 0%
[ AAE [ 16-08M, UL Sublrame=s, 347 3 5}
¥ §.82 [F] A 1354
- ] [z | 1.4 882 | M8 1302
0491- | LTE- [ X | 688 BT | 205 | o4 | 174 T
AAE LiL Sublrames 7 L
Y| 813 BE7 | 200 138.3
Z |_eor 7R | 714 | 1mE
32 | LTE-TDD [S0-FDM, 50% RB, 150G, | X% | 7.74 67 B | 213 | 841 | 1244 Bi% |
AAE | 16-00AM, UL Subframe =2, 3,47 8 8)
¥ | 7135 BES | 207 1846
Z 1.2 BAS ) 1380 |
T LTE-T[IJ[SI:—FM:HI‘H-?B.NH-LL % | 665 BER | 08 | 708 | 10 PN
AAF
¥ | 618 BaE | 200 [EE]
u Z | 667 678 | 215 1283
10495 | LTE-TDD [S0-FOMA, 50% RB. J0MHZ, | X | 7.88 874 | 212 | B3 | 124z L
L 16-CHAM, UL Gubtramae=3, 34,7 80
¥ | 7.5 B2 | 208 1447
Z | 188 884 | =0 1380
Cartificatn No: EX-TEM_Julig Page 15 of 17
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EXAOV BNTE Juty 28, 2019
10487 | LIE-TD0D (G0-FDMA, 100% HB, 1.4 x| G.I8 679 72 | TH | 455 .7 %
AAS MHE, OPSK, UL Sublramee 3.4,7.8.9)
¥ | 545 055 10.9 1255
2| 542 o8 | #3 6.2
10408- | LTE-TDD (SC-FDMA, 100% RE. 1.4 x| 7.8 0.3 722 | G40 | 1494 %
ey Mz, 16-CIAM, UL
T
¥ | 8az 06.7 0.7 8T
2| e &8 223 1186
10500- | LTE-TOD [SL-FOMA, 100% RD, 3MHL | X | 608 062 203 | TET | 110.8 %
AR OPSK_ UL Subframen3 3.4 7 #.8)
¥ | &ETo 653 6.8 130.2
Z| o6 673 1.2 130.7
}ﬂ’" Lm-m{m-mmn_:a.suh, w| T8 674 232 Bdd 1182 1A% |
LAME | 15-CAM, LA Subframe=3,3.4,7.8.9) -
¥ | 74 565 207 1348
= = Z]| 718 £8.4 220 155 1
10503~ | LTE-TOD [SC-FOMA, 100% RE, § MHe, | X | &30 A 204 | 102 1134 .7 %
AME | OPSH UL Soblreme=334,7.8.8)
¥ | 5Ea 653 194 1352
£ | B BT A 213 124.1 A
10504- | LIE-T0D (SCFOMA, 100% RE,S MHE, | ¥ | 7.27 B7.2 711 | &3 1188 LS
| AAE | 16-0AM, UL Subfreses2. 3 4,7.8,00
b 1 L 205 16.5
Z | T ez | 214 129.0
006 | L1E-TDD (SL-FOMA, 100% B, 10 X | 883 BET w5 | T.04 1168 TN
| AAE | UL Sublrames=2 3.4 7 i
¥ | BT 555 194 1375
B z| &es 870 215 128.5
0507- | LTE-TD0 [(GC-FDMA, 100% RB, 10 ¥ res 675 212 | 838 | 1432 1.9 %
AAE MHz, 16-00AM, UL
Sudrirarnoed 3.4, 7.8.9)
¥ [ a8 [ Pl 1451
Z | 1B g2 4 =a _ 1381
10506- | LTE-TDD (SC-FOmh, 100% FE. 15 % | 7.08 573 | me | T80 | 124 Ho% |
| AME | Mz, OFSE, UL Sublrane=2, 34,7 8.9)
¥ | _&m ] FoE] 1427
Z | 130 BaA 718 195
0815 | L RE. 15 x| 818 (] 25 | 84T | 1300 2% %
BAE MHE. 16-Cuhil, LIL
Subdnme=1.347 8,5)
¥ | 738 B5.5 0.0 111,
| air [T 27 1431
0512- | LTC-TO0 (SC-FOMA, 100% 8, 20 % | 686 73 206 | 774 1304 Ho% |
| AAF | MHz, OPSK, UL Subfame=3,3.4,7.8.9) =
¥ ) e €50 | 201 Lol
1 7m 684 FIL] s [
WEE1S- | LTE-T00 (SC-FOMA, 100% HE, 20 x| 803 7 214 C¥¥] 06 | S3%
AAF MHz, 16-0AM, UL
Sublrama=2,3,4,7,88]
¥ | 747 6.4 208 1487
z | moa BH.E 22 1424
10615- | IEEE B0Z.110 WiF| 2.4 GHz (D555, 2 x| 258 858 168 | 158 FFI] WEW
LLLY Meps, Tps duty Gyese)
¥ | 233 B5.4 105 113.2
z an 733 21.3 1300
10571- | EEE BOZ. 110 WIF| 2.4 GHz (D555, 1 X| zra 66.3 172 199 124.0 07 %
| AAs | b, Sipe duty cycie)
¥ | 748 656 T 06,0
Z| 356 o | A RER]
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EX30Y- SH:TEM July 25, 2015
iO8T2. | IEEE BOL 110 Wik 24 GHE (655, 2 X | Z84 4.5 itn | 18 | 1T 5% i
AAR
¥ | 237 | 651 | 89 145.6 l
£ | 3ar 731 213 1365
10875 | IEEE BOZ. 11 WiFI 24 GHz (D555 % | 566 ar.y 210 | 883 116.3 5%
AAA OFDM, B
¥ | @58 [T .2 1405
z| om0 | sas | 28 __| 128
10501~ | IEEE BOZ.11n (HT Winod, SOMHE, % | 984 6T | iz | BE3 | T4 5%
| AAB | MCED, Bipe duly cychy) =
Y | 989 68.0 12 27
z| 888 | 688 1S 1317
105030 | IEEE BOw11n (HT WMiend, 40MHE. x| 1043 [T 4 | BT 1247 2T %
e ¥ | a4 4 a4 150,00
Z | wsd 5.3 771 136.8

w.mmuummmmmwmmumhmmdm
e
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of oL e Schuwernrchor Kahbrerdienst
Schmid & Partner N g Sarelds iilobe dliidoiiinns
Engineering AG A Servitio sviErers o tratura
Toughsusstrasse 43, 8004 Turich, Switzeriand = ‘-..__,, 5 gwiss Calibeation Service
Aceipitad by [T Switd Sssntaton Sansce [SAS) Accreditaiion Mo SCS 0108

The Swiss Aocreditation Service is one of the signatories 1o the EA
Bultilaberal Agreemant lod e recoghilien of calibration eetlicates

cieet  Motorola Solutions MY Cortiicat no: DB3SV2-4d030_Oct18
CALIBRATION CERTIFICATE

Dbject DBA3SVZ - SM:4d030

Cafitention procedurs(s} QA CAL-05.v10
Calibration procedure for dipola validation kits above 700 MHz

Cakbration dabe: October 15, 2018

Tris cakbimtion corfioale Gonamants e raceatdy i Ratons! flirsni, which realos Fe physcal uris of measaremars (311
Thed masiiungmenls and ihi unciriainliés with conlidencs probability ane given on e lolowing pages and am pad of the cenificato.
Al calibrations harve boen conducied in the cloasd labonmiony Moty eweronmenl lemperatune (22 = 377G and humidity = 705

Calibration Equipmont wsed (A TE oriscal for calibrtion)

Pramary Sandands o] ] Cal Dade (Corificabs No.) Sehaduled Calbmtion
Pevalt bl HFP ShE MHTTE Dil-Apr-18 (Mo, 21702872067 Apr-10

Powar sensor MEP-D51 SN: 103244 OA-AD-18 (Mo, T1T-02672) Apr18

Powar sersor MAP. 291 BN 10EME Cdl-Apr-10 (Mo, F17-02673) Ape18

Refsraren 20 5 Amenimlod SH: 05 (20 D= 18 (Mo, 21 7-0D55) Apr18

Typo-M mismalioh combsnation G B04T2 /06327 OM-Apd-18 (Mo, 217-02683) Aprig

Fefgrance Probe EXIDN4 SH: THE S0-D00-17 (Ho. EX3.7345_DeciT) D18

DAES = H OOzt 18 (M. DAES-80_ 01 18) Oct-18

Secondary Slandasds iDe Chack Dade (in housa) Sehedided Check
Pt s EPM-SL24 SN GRIT4M0T04 00l =15 im Pousee chieck Oet-15) im houss check: Oct20
Prrter giansor HP BIA1A, SN USITREITED 7015 i Pasietn chaesks Oict-18) I b chasch: Cet-20
Povesr sansor HP B4E1A ShE MY 1083 T O7-<0ca-15 {im houss chack Oot-18) T havieial st OCt-20
RF ganefior LS SWT-06 SME 100872 15-Jun-E5 [in houms chack Ot 18] i house chack: Oct-20
Motwork Anabyer Agland EBISEN | SM: LS4108047T7 31 Mar-14 (i houss check Oct-18) I P ik Dgt-19

Caitated by: ::-wm mm W%
Approved by Hafia Poiuonie Tactrical Manager ﬁ@

Issued: Ocickar 15, 2018

This caibration cormiScate shall nol be seproduced e in full without wethan appeoval of thi lbonmlony.
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Calibration Laboratory of P, T, Schwaizedischer Kallixardanat
Schmid & Partner fa= fo g Sarvice sulsse Siinlonnsge
Engineering AG : Servibie svienere o tarahary
Zaughuusstrasss 43, B Zurich, Switzetand ?@W W%/ 8 Swiss Cailbration Service
Aocrediied by The Swiss Accredinaton Serdce (SA5) aocreditation Ne: SCS 0708

Thet Bwvidd Accriditation Service b one of the signatories o the EA
Muitilaspral Agrosment for the recogniticn of calibration cemilicslis

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
MIA ot applicable or not measured

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; Measurement Technigues®, June 2013

b} IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

{SAR) from hand-held and body-mounted dovices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢} |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

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

d) KDE 865664, “5AR Measurement Requirements for 100 MHz to 6§ GHz™

Additional Documentation:
&) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures staled in the certificate are valid at the frequency indicated,
Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

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

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

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

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

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

The reported uncartainty of measurement is stated as the slandard uncertainty of measurement
rnultiplied by the coverage factor k=2, which for a normal distribution mrmipﬂds 1o a coverage
probability of approximately 95%.

Caortificate MNo: DEISV2-44000_Oct1B Page 2 ol 8
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Measurement Conditions
DASY system configuration, as far as nof given on page 1.
DASY Version DAsYS VE2 10,2
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipale Center - TSL 15 frim with Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequoncy B35 MHE + 1 MHZ
Head TSL parameters
The folowing parameters and calculations wene apglied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220G 41.5 0080 mhadim
Moasured Head TSL paramatons 220=02"C 406 = 8% 051 mbadm = 6 %
Head TSL temperature change during test = 0.5°C s _—
SAR result with Head TSL
SAR avernged over 1 cm?® (1 g} of Head TSL Conditicn
SAR measured F50 mW inpul powes 243 Wikg
SAR for nominal Head TSL paramedars nommalized fo 1W 8.55 Wikg & 17.0 % (k=2}
SAR svernged aver 10 cm® (10 g) of Hesd TSL condition
SAR measined 250 mW inpul power 1.56 Wikg
2AR for nominal Head TSL parameters noemaized o 1W 614 Wikg = 16.5 % [k=2)
Body TSL parameters
The i and calculations were
Temperalung Permittivity Conductivity
Hominal Body TSL parameters 220G 852 0.87 mbadm
Moasured Body TSL paramaters (220 =02} *C 54.9+8% 0.88 mho'm & 6 %
Baody TSL temperature change during test o« 0.5 G anm i
SAR result with Body TSL
SAR svermged over 1 6m® (1 .g) of Body TSL Corediticn
SAR maasueed 250 MW Inpul power 243 Wikg
SAR for nowminal Body TSL paremetars normalized o 1W 9,63 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured Z50 mW inpul povwer 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.32 Wikg = 16.5 % (k=2)
Cartificate Mo: DEASV2-48030_0cti8 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomied to fead poing 52.3 60 - 4.0 j
Returm Loss - 27.0dB

Antenna Parameters with Body TSL

Impedance, transformed o feed point 481 03 -7.2 ji
Aetum Loss - 224dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.387 s

Aler I5ng barfm uss with 100W mdated power, only & slight wanming of the dipole near e feedpoind can be measured.

The dipsla (8 mate of sandard semirighd codxial cable. The center conducior of the feeding Ene is drectly connacted 1o tha
gacend arm of the dipole. The antenna s tharefore shot-cireuited for DC-signals. On some of the dipoles, small end caps
are acdded o the dipole arms in order 1o improve matching when loaded according to the position as explained in tha
"Measurement Conditions” paragraph. The SAR data are not aflected by this change. The overall dipole length ks sl
socoading Bo the Siandard,

No excessive lorce must be applied 1o the dipole ams, because they might bend or this scldensd connections near the
Teadpain may be damaged.

Additional EUT Data

Marutactured by SPEAG
Marufactured on Decembar 17, 2004

Cartificate Mo: DEISV2-44030_0ct1d Pagad ol B
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DASYS Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zunch, Switzerand
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DEASVI - SM:4d030

Communication System: UID O - CW; Frequency: 835 MHz

Medium parameters wsed: =835 MHz; o =091 S/m; & = 40.6; p= 1000 P.g.-’m‘l
Phantom section: Flal Section

Megsurement Standard: DASY S (IEEEMEC/ANSI CA3.19-201 1)

DASYS2 Configuration:
# Probe: EX3DV4 - SNT349; ConvF(9.9, 9.9, 9.9) & 835 MHz; Calibrated: 30.12.2017
¢  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
# Phantom: Flat Phantom 4.9 {front); Type: QD 00L P49 AA; Serial: 1001
s  DASYS2 52 10.201495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dy=3mm, dy=5mm, dz=5mm

Reference Value = 64.05 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.77 Wikg

SAR(] g) = 242 Wikg; SAR(10 g} = 1L.55 Wikg

Maximum value of SAR {measured) = 3.29 W/kg

-2.40
-4 B0
F.20
0,60

200

0dB = 3.2%9 Wikg = 5.17 dBW kg

Cortificabs Mo: DEISV2-44030_Oct18 Page 5ol B
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Impedance Measurement Plot for Head TSL

mwmmnﬁmnmwmm-w

|~ 835000000 Mz )
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00000 MHz -2
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DASYS Validation Report for Body TSL

Drate: 121002018
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2: Serial: DRISV2 - SN 44030

Communication System: UID 0 - CW; Frequency: 535 MHz

Medium parameters used: [ = 835 MHz; o = 0.98 S/m; & = $4.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standand: DASYS (IEEETECFANSD C63.19-2011)

DASYS2 Confliguration:
= Probe: EX3DVY < SNT7349; ConvF{ 10005, 10,05, 10.05) @ 835 MHz: Calibrated: 30,12.2017
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
=  Electronics: DAES Sn601; Calibrated: 04, 10,2018
« Phantom: Flat Phantom 4.9 (Back); Type: QD O0R P49 AA; Serial; 1005
= DASYSZ 52.10.2(1495)%; SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (9x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.79 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.65 Wikg

SAR(I g) = 2.43 Wikg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.24 Wikg

=2.40
-4 80
-1.20
.60

~12.00

0dB =324 Wikg =5.11 dBW/kg

Cortificate MNo: DE35V2-40030_0ct18 Papge 7ol B
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Impedance Measurement Plot for Body TSL

Efe  View Channel Segep Calbwation [raos Scee Myksr System  Window Help

| " B35.000000 MHz 4B 141 0
\ 2B462pF 7203000
"M 75587 miJ

100028 *

hldeyg s 3
Chil: Swn G308 000 MHE  —

L300

- D

Y. hib =
Chil: Sawn 635 00 pHE
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Calibration Laboratory of L wimi Schesizarischer Kaiibrierdienst
Schmid & Partner —— 7 . A Servics sulsse détslonnage
Engineering AG T C  garvisio svtzsmre o taruturs
Zoughsusstrasse 43, 8004 Zurich, Switzseland Ty TS 8 swi cabration Servies
Acerpiited iry e Swiss Accrdation Serden [SA5) Accreciasion fio: SCS 0108
The Swiss fccreditation Service is one of the signasories to the E4

ciieni  Motorola Solutions MY Cartificate No: DSD0VZ-085_Octi8
CALIERATION CERTIFICATE

Lo D002 - SM: 085

Calbyrmlicn procedmis) QA CAL-05.v10

Calibration procedure for dipole valdation kits abowve 700 MHz

Cabation dat: October 15, 2018

Thhis calibrasion cerificale doouments the iaceability to national siandaeds, which realize the physical units of massuemaents (510
T srsichiurimants. ded ha uncartainting with orfidencs probabiity an given on The following pages and aro part of tha carmficati,
Al caltrations harss Baan ponductsd in s closed Ieboratony IRCInT SiAmnmistl lampaiihes (22 & 370 and homidty « 7%,

Calitration Equipment used (MATE critical for calibration)

Primasy Standards 10 # Cal Date (Carificate Mo} Schadulid Cabbeasion
Pyeint il NRLP S 1047TTE O-Apr- 10 (Mo 21 T-DRET202ETI) Apr-19

Powor sensor MAP-I9 B 100244 Dol A 18 (Mo, 21 T-026TE) Apr-19

P sangoe NRP-Z09 ERL 103245 el 18 [P, 21 7-C20TH Apr-58

Fupfarintd 30 o6 Alatusson BN 5058 [0k - A= 18 {Mo. 21 7-02682) Apr- i

Type-H mismaich combinalion SNE 54T 2 705327 Delafperc 18 (Mo, 217T-0088%) Ape-18

Raslarancs Probe EX30V4 SN T340 B0-Des-17 (Mo, EXI-TMD_Dec1T) Doc-18

DAE4 SM B D=0 - 18 [Mo. DAEL-B01_Derie) g1

Epzpndasy Sinndards o Chwck Date (in houss)) Schaduliad Chick
Puover mrapdnr EPRA-LI28 SH: GEITLBOT OF-0ed-15 i hena chack Ocl-18) I ozt chascl; Oed-206
Perwar sangor HP BB SN: USITRETE OF-0ot-15 §in howsa chasck Oct- 18} i i Sl O30
Power sansor MP BELA SH: MY410020T OFDet-15 fin horasl chack Oct-18) In héapsn check: Oci-20
RAF panimicd AAS SMIT-DE SN: 1009 15-Jun-15 [in house chack Ool-18) In i ohapeke O30
INotvecrs Analyrer Agilent EB35AA | SN: US41080477 3 lfar 14 (i housae chick De-1H) In Boume chack: Ocl-18

Mama Functian
Castwnied by: Michael Wabor Lassorabiry Tochnician PM
Approved by Kafja Pokvic Tisctmical Manager M

Isuedt Oclobar 15, 2018

Tihis calibration cenificabe shall nol be reproduced sxoepl. in full withoul weiten approsad of the Iabormany
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausairasse 43, 8004 Zurich, Switserland

Accrecited by the Swiss Accrediiation Senice (5A5)
The Swiss Accreditation Service s one of the signalories 1o Bhe EA
Mughilstersl Ageeimant Bor The retagnitian of calibration certificaten

Glossary:

TSL tizsue simulating Bquid

ConvF sensitivity in TSL / NORM x,y,z
WA not applicable or not maasured

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 Devicas: Measurement Techniques”, June 2013

b} IEC 62208-1, "Measurement procadure for the assessment of Specific Absorplion Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

d) KDB BESEE64, "SAR Measurement Raquirements for 100 MHz to 6 GH"

Additional Documentation:
g) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Paramalers with T5L: The dipole is mounted with the spacer to position its feed
paoint exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

* Foed Poinl Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required,

# Elecirical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncerainty reguired.

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

« SAR for nominal T5L paramelers: The measured TSL parameters are used to calculate tha
nominal SAR result,

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

Certificate Moc DSO0V2-0HE_Octie Page 2 of B
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Measurement Conditions
DASY system contiguiration, as far &5 not ghen on page 1.
DASY Veraion CHAEYS VE210.2
Extrapolation Acvanced Extrapalation
Phantom Modular Flat Phartom
Distance Dipale Center - TSL 15 with Spacer
Zoom Scan Resclution dx, dy, dz = & mm
Frequency 900 MHz 1 1 MHz
Head TSL parameters
The fellowing paramaiterns and calculations were
Temperature Pormittivity Conductivity
Hominal Head TSL parameters 20C 41.5 0.9 mhaofm
Measured Head TSL parameters [220+02)"C 404 =6 % 084 mhao'm + 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR sveraged evid 1 em® [1 g) of Head TSL Condition
SAR measuned 250 mW input power 266 Wikg
SAR for maminal Head TSL paramabers ronmalized ta 1W 0.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® [10 gj of Head TSL conditicn
SAR maaswed 250 mW inpul power 1.70 Wiy
SAR for nominal Hoad TSL paramatars nonmalized 1o 1W 590 Wikg = 18.5 % [k=2)
Body TSL parameters
The lallowing paramaters and calculations wer
Tamperatune Permittivity Canductivity
Nominal Body T5L parameters 2RO 55.0 1.08% mho'm
Measured Body TSL parameters (220 +02)"C BB+ 6% 1.01 mho'm = 6%
Bady T5SL temporature change during test «08C . i
SAR result with Body TSL
SAR averaged over 1 em* {1 g) of Bedy TSL Canditicn
SAR maasuned 250 mW input power 263 Wikg
5ARA for nominal Body TSL parameters nomalized lo 1W 1008 Wikg = 170 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measuned 250 m\W inputl power 1.71 Wikg
SAR for nominal Body TEL parameters nodmalized o 19 BL58 Wikg = 16.5 % (k=)
Cartilicabe Ma: DO00Y2-085_Dct18 Page 3ol B
I
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfomed 1o feed point O30« 1.0
Aatum Loss - 39.9 dB

Antenna Parameters with Body TSL

Impedance, iransformed 1o feed point 4B50-10M0
Ratum Loss =285 dB

General Antenna Parameters and Design

| Etectrical Delay {one diection) | 1.393 ns

Afver long benm wse with 100% radiated power, only & slight warming of he dipale near the leedpoing can ba measured.

The dipole is made of siandasd seminigad coaxial cable. The conter conducior of the feeding ling i3 dirsclly connected 1o the
second amn of the dipole. The antenna is thenefors shon-circued for DC-signals. On soms of the dipolos, small end caps
are added to the dipole ams in order io Engrove matching when lbaded acconding to the position as explained in the
“Measurament Conditions® paragraph. The SAR data ame not affected by this change. The overall dipole lengih is sl
accoeding to tha Standard,

Mo excessive lorca must be applied 10 the dipole ams, because thay might bend or the soldered connections noar tha
Teedpoint may be damaged,

Additional EUT Data

Manutaciured by SPEAG
Manufactured on Sapbember 20, 2000
Cortificate Moc DSOOV2-085_0c11 B Paga 4 i B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 64 of 69



FCC ID: AZ489FT5864 / IC: 109U-89FT5864 Report ID: P18260-EME-00001/P18261-EME-00001

DASYS Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 900 MHz; Type: D900YV2; Serial: DAY - SN: 085

Communication System: UID O - CW; Frequency: 900 MHz

Medium parameters used: = 900 MHz; o = 0.94 S5/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS ([EEE/MECSANST C63.19-2011)

DASY 52 Configuration:
+ Probe: EX3DV4 - SNT349; ConvIF(9.71, 9.71, 9.71) @ 900 MHz; Calibrated: 30.12.2017
s Sensor-Surface: Ldmm (Mechanical Surface Detection)
« Electronics: DAE4 Snd01; Calibrated: 04, 10,2018
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS2 521020 1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7V/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 65.69 Vim; Power Drift = -0.03 dB

Peak SAR {(extrapolated) = 4.06 Wikg

SAR(L g) = 266 Wikg: SAR(10 g) = 1.7 Wikg

Maximum value of SAR (measured) = 3.58 Wikg

-4.80
-1.210
-AL60

1200

0 dB = 3.58 Wikg = 5.54 dBW/kg

Cartificate Mo: DR0OVZ-085_0ct18 Page 5 of B
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Impedance Measurement Plot for Head TSL

SO0 DOO000 MHz 50,346 O
168.07 pH  850.38 mi3

OO 000000 MHz 10,080 mi)
; BH.434

Ehldpg= 30
Chi: f2nn TOS00) bIHE — ——

931 dB|

500
00w
5
L10 0
1509
]
b3 8
30 00
LS 0

os, tosache
Chil: SEad s —
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DASYS Validation Report for Body TSL

Date: 121002018
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 900 MHz; Type: D900V 2; Serial: D900V 2 - SN: 085

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: =900 MHz; o = 1.01 5/m; & = 54.8; p = 1000 kg/m®
Phantom scction: Flat Section

Measurement Standard: DASYS (IEEEABC/ANSI Ca3.15-201 1)

DASYS2 Configuration:
«  Probe: EX3DVY - SNT349; ConvF(9.83, 9.83, 9.8%) @ 900 MH Calibrated: 30.12.2017
= Sensor-Surface: |.dmm (Mechanical Surface Detection)
=  Electronics: DAE4 Snb01; Calibrated: 04.10.2018
=  Phantom: Flat Phantom 4.9 (Back); Type: QD 00K P49 AA: Serial: 1005
= DASYS2 52.10.2(1495); SEMCAD X 14.6.12(74500

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurememt grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 62.62 Vim: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.87 Wikg

SAR(L g) = 263 Wike: SAR(10 g) = 1.71 Wikg

Maximum value of SAR (measured) = 3.48 Wikg

-7.20

-8.60

“12.00

0dB =343 Wikg = 5.42 dBW/kg

Cartificate Mo: DOOOYZ-085_0ct18 Page 7ol B
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Impedance Measurement Plot for Body TSL

Bl Wew Chorrel Swiee Cajbration Jrace Sesls Myksr System Window Lol
300 600000 MHz 46517 (3
1B5.66 pF -852 47 m{}

[0 000000 M-z 37,411 ml)
: 164,14 *

=L L
Ohl: et TOO0 000 My ——

ooooo 540 dB

o Lotsg-in
Chil: St 00,000 My —
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by
Motorola Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

Dipole Head Bod
835-4d030 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i0 dB
11/08/2018 50.90 -2.77 -30.80 47.60 | -3.76 -26.82
11/10/2019 52.10 -2.94 -29.08 47.74 | -3.64 -26.88
Dipole Head Bod
900-085 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i dB
11/08/2018 54.49 -1.48 -26.89 50.88 2.53 -31.51
11/10/2019 51.84 -2.54 -30.73 51.65 1.86 -31.59
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