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Green Impact Housing, M1.5 No keypad / No Front Display)

Test TX mode(s): CW (PTT), Bluetooth, and WLAN 802.11b/g/n

Max. Power output: 6.6 W (VHF), 5.7 W (UHF), 2.99 W (700 MHz band), 3.6 W (800 MHz band),
10 mW (Bluetooth), 28.3 mW (802.11b), 11.2 mW (802.11g/n)
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Tx Frequency Bands: LMR 136-174 MHz, 380-520 MHz, 762-806 MHz, 806-870 MHz; Bluetooth 2402-2480 MHz;
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851-869 MHz, 2412-2462 MHz
This report contains results that are immaterial for FCC equipment approval, which are clearly
identified.
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799-824 MHz, 851-869 MHz, 2412-2462 MHz
This report contains results that are immaterial for ISED equipment approval, which are clearly

identified
ISED Test Site registration: 24843
FCC Tes.t Firm Registration 823256
Number:

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 ISED RSS-102 (lIssue 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.
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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 H91TGD9PW4AN (NUW1046). This
device is classified as Occupational/Controlled. The information herein is to show evidence
of Class Il Permissive Change compliance for adding model H91TGD9PW4AN
(NUW1046) into existing APX 8000HXE family (FCC ID: AZ489FT7111). This device is
electrically and software identical to APX 8000H model except for mechanical difference
where the radio is with XE top control, no keypad and front display. Two belt clips
HLN6875A and NTN8266B introduce to this device.

2.0 FCC SAR Summary

Table 1
Max Calc at | Max Calc at
Frequency band =0} Face
Equipment Class (MH2) (Wikg) (W/kg)
1g-SAR 19-SAR
150.8-173.4
(LMR) 2.24 0.55
TNF 406.1-470 (LMR) 6.17 3.14
450-512 (LMR) *6.94 3.26
769-775, 799-824,
851-869 (LMR) 5.97 2.73
2402-2480
DSS (Bluetooth) NA NA
2412-2462 MHz
DTS (WLAN 802.11 0.036 0.1051
b/g/n)
Simultaneous Results *6.98 3.37

Notes:

1) * New highest reported SAR value for body-worn accessory and Simultaneous transmission
exposure conditions are 6.94 W/kg and 6.98 W/kg.

2) Previous on file highest SAR value for face and Simultaneous transmission exposure condition
3.61 W/kg and 3.71 W/kg still remain unchanged.
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3.0

4.0

Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DSS: Direct Spread Spectrum

DSSS: Direct Sequence Spread Spectrum
DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

GPS: Global Positioning System

Li-lon: Lithium lon

LMR: Land Mobile Radio

NA: Not Applicable

NiMH: Nickel Metal Hydrate

PTT: Pushto Talk

RF: Radio Frequency

SAR: Specific Absorption Rate
TDMA: Time Division Multiple Access
TNF: Licensed Non-Broadcast Transmitter Held to Face
WLAN: Wireless Local Area Network

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.

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
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5.0

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
FCC KDB - 248227 D01 SAR measurement for 802.11 a/b/g v01r02

SAR Limits
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 - 16 8.0
(averaged over any 1-g of tissue) ' '
Spatial Peak — ICNIRP/ANSI - 40 20.0
(hands/wrists/feet/ankles averaged over 10-g) ' '
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0
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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 also contains
WLAN technology for data capabilities over 802.11 b/g/n wireless networks and Bluetooth
technology for short range wireless devices.

The LMR bands in these devices operate 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.

This device also incorporates a Class 1 Bluetooth device which is a Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio
accessories. The maximum actual transmission duty cycle is imposed by the Bluetooth standard.
The maximum duty cycle for BT is 76.1%.

WLAN 802.11 b/g/n operates using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) accordance with the IEEE 802.11
b/g/n standard.

Table 3 below summarizes the technologies, bands, maximum duty cycles and maximum
output powers. Maximum output powers are defined as upper limit of the production line
final test station.

Table 3
Radio Type Band (MHz) Transmission Duty Cycle (%) Max Power (W)
LMR (VHF) 136-174 FM or TDMA *50 6.60
LMR (UHF 1) 380-480 FM or TDMA *50 5.70
LMR (UHF 2) 450-520 FM or TDMA *50 5.70
(00MHzbeng) | 7ops0s | FMorTOMA 50 2.9
oMz bang) | asier | FMOrTOMA 50 360
BT 2402-2480 FHSS 76.1 0.0100
WLAN 2400-2483.5 802.11b 100 0.0283
WLAN 2400-2483.5 802.11g 100 0.0112
WLAN 2400-2483.5 802.11n 100 0.0112

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5 cm 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. Operation at the body without an audio accessory attached is
possible by means of BT accessories.
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7.0  Optional Accessories and Test Criteria

Report ID: P9377-EME-00011

This device is offered with optional accessories. All accessories were individually evaluated
during the test plan creation to determine if testing was required per the guidelines outlined
in section 4.0 to assess compliance of these devices. The following sections identify the test
criteria and details for each accessory category applicable for this PCII filing only. Detail
listing of all approved offered accessories available in the original filing report.

7.1 Antennas

These are antennas applicable for this PCII filing. The Table below lists its
descriptions.

Table 4
Anten Antenna L. Selected
na No. Models esejeien for test Tested
VHF/7-800/U1/U2/GPS antenna; 136-174MHz, 380-
1 KTO000026A01 | 470MHz, 450-520MHz, 760-870MHz, 1575MHz, V4 Yes Yes
wave; -2 dBi gain
- . - - 1 - H
2 NARG594A ;aii%r(])O Stubby antenna; 762-870 MHz; ¥4 wave ; -2 dBi Yes Yes
U1/U2/7-800/GPS antenna; 380-470 MHz, 450-520 MHz,
3 PMASA00LA | 262870 MHz, 1575 MHz; Yawave : -2 dBi gain Yes Yes
4 PMAT4001A Dual Band GPS whip antenna VHF (136-174), UHF (380- Yes Yes
520), GPS
_ . _ . 1 - H
5 NARG595A ;aEiBrC])O Stubby antenna; 762-870 MHz; Yawave ; -2 dBi Yes Yes
6 PMAE4065A U1/U2/GPS antennac_38(_)—470 MHz, 450-520 MHz, 1575 Yes Yes
MHz; Yawave; -2 dBi gain
7 PMAF4040A 7OQ/8QOM Hz PSM antenna; 762-870 MHz; Yawave ; -2 Yes Yes
dBi gain
7.2 Battery
These are batteries applicable for this PCII filing. The Table below lists its
descriptions.
Table 5
Battery . Selected
No. Battery Models Description for test Tested
1 PMNN4485A  |Battery IMPRES 2, Li-lon IP68 2550mAh Typical Yes Yes
Battery IMPRES 2, Li-lon TIA4950 | P68
2 PMNNA4547A 3100mAh Typica Yes Yes
Battery IMPRES 2, Li-lon TIA4950R 1P68
3 NNTN8930A 2650mAh Typica Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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7.3 Body worn Accessory

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

Table 6
BTl I Body worn Models Description Sl Geife Tested Comments
No. for test
1 * HLNG6875A Belt Clip 3 Inch Yes Yes
2 *NTN8266B Belt Clip Kit 2.5 Yes Yes
. Tested with
3 PMLN7989A APX8000XE/HXE Plastic carry holster Yes Yes NTN8266B
4 PMLN7954A APX8000HXE Plastic Carry holster Yes Yes
Tested with
5 PMLN7955A APX8000HXE Leather carry case Yes Yes |RLNG486A &
RLN6488A
) ) Tested with
6 RLNG6486A Fireman Radio strap XL Yes Yes PMLN7955A
. Tested with
7 RLN6488A Anti-sway strap Yes Yes PMLN7955A
*Body worn introduces for new derivative model HO1TGD9PW4AN
7.4 Audio Accessory
There is no audio accessory is applicable for this PCII filing.
Table 7
AR [, Audio Acc. Models Description SeleeRg Tested Comments

for test
IMPRES XP RSM W/ Dua MIC Noise
1 NMN6274BL Suppression, 3.5 mm Threaded Jack Yes Yes

8.0  Description of Test System
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8.1  Descriptions of Robotics/Probes/Readout Electronics
Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 (Eé(ﬁi}g‘)‘
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.
8.2 Description of Phantom(s)
Table 9
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
P Loss Tangent =
<0.05
300MHz -6GHz;
Er=<5, 2mm
SAM NA Loss Tangent = Human Model +/-0.2mm Wood < 0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-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 10. 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.
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Simulated Tissue Composition (percent by mass)

Report ID: P9377-EME-00011

Table 10

Ingredient 150 MHz 450 MHz 835 MHz 2450 MHz
S Head | Body | Head | Body | Head | Body | Head | Body

Sugar 5540 | 49.70 | 56.00 | 46.50 | 57.00 | 44.90 0 0
Diacetin 0 0 0 0 0 0 510 | 345
Df\'/\(/’;‘t'gfd 38.35 | 46.20 | 39.10 | 50.53 | 4045 | 53.06 | 48.75 | 65.20
Salt 515 | 3.00 | 380 | 187 | 145 | 094 | 015 | 0.20

HEC 1 1 1.00 | 1.00 1 1 0 0

Bact. 01 01 | 010 | 010 | 010 | 01 01 01

9.0  Additional Test Equipment

The Table below lists additional test equipment used during the SAR assessment.

Table 11
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 7533 11/6/2019 11/6/2020
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
Bi-directional Coupler 3020A 41931 7/11/2019 7/11/2020
Bi-Directional Coupler 3022 77114 8/22/2019 8/22/2020
Power Amplifier 50w 1000C 312859 CNR CNR
Amplifier 551G4 312988 CNR CNR
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Meter E4418B MY45107917 7/1/2019 7/1/2021
Power Meter E4419B MY 45103725 6/10/2019 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 MY55210003 4/26/2019 4/26/2020
Power Sensor 8481B 3318A10982 2/5/2020 2/5/2021
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Vector Signal Generator E4438C MY42081753 9/5/2019 9/5/2021
Data Logger DSB 16326820 11/25/2019 11/25/2020
Digital Thermometer 1523 3492108 5/3/2019 5/3/2020
Temperature Probe PR32 | WNWR020579 716/2019 716/2020
Power Meter E4418B MY 45100739 12/9/2019 12/9/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Dielectric Assessment Kit DAK-12 1051 7/11/2019 7/11/2020
Dielectric Assessment Kit DAK-3.5 1120 7/11/2019 7/11/2020
Network Analyzer E5071B MY42403218 9/13/2019 9/13/2020

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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Table 11 (Continued)

Report ID: P9377-EME-00011

Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Dipole CLA150 4016 10/10/2018 10/10/2020
Speag Dipole D450V3 1053 10/19/2018 10/19/2020
Speag Dipole D450V3 1054 3/11/2019 3/11/2021
Speag Dipole D835V2 4d030 10/15/2018 10/15/2020
Speag Dipole* D2450V2 781 4/11/2018 4/11/2020

Note: * Indicated equipment used for SAR assessment before calibration due date

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 12
Probe Calibration Probe MIEEELIEE] 1T Validation
Dates Point SN Parameters _ - :
o | € Sensitivity | Linearity | Isotropy
CwW
11/22/2019 Body 150 7533 0.82 59.7 Pass Pass Pass
11/20/2019 Head 150 0.74 51.7 Pass Pass Pass
11/22/2019 Body 450 7533 0.95 54.40 Pass Pass Pass
11/22/2019 Head 450 0.86 42.80 Pass Pass Pass
11/27/2019 Body 450 7511 0.93 54.8 Pass Pass Pass
11/26/2019 Head 450 0.89 42.3 Pass Pass Pass
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
11/27/2019 Body 835 7511 1.00 53.4 Pass Pass Pass
11/28/2019 Head 835 0.94 40.7 Pass Pass Pass
12/9/2019 Body 2450 7533 2.02 50.8 Pass Pass Pass
11/26/2019 Head 2450 1.87 35.5 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.
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Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VISR 13PE | |Tfpele (Kl ezl < (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
FCC Body 3.95 +/- 10% 431 4.31 2/18/2020
7533
IEEE/ SPEAG CLA150/ 3.96 3.06 2/20/2020
IEC Head 4016
\EEE/ 3.64 +/- 10%
7511 IEC Head 3.93 3.93 4/9/2020
1.18 4.72 2/17/2020
7533 SPEAGm[;gSOVS / 4,53 +/- 10%
FCC Body 1.19 4.76 2/18/2020
7511 SPEA?O[;jSOV?’ 4 4.54 +/- 10% 1.13 4,52 4/10/2020
IEEE/ SPEAG D450V3/ 0 1.17 4.68 2/23/2020#
7511 IEC Head 1054 4.57 +1-10% 1.11 4.44 4/9/2020#
2.55 10.20 2/20/2020
FCC Body SPEAdaOZ%iE’VZ P 9634/ 10% 2.48 9.92 212512020
7533 2.35 9.40 4/11/2020
IEEE/ SPEAG D835V2/ 0
IEC Head 44030 9.55 +/- 10% 2.43 9.72 2/20/2020
~100
reas FCIEEBI;dy SPEAG D2450V2 / 50.40+/-10% 13.0 52.0 4/9/2020
781 51.30 +/- 10% 12.00 48.0 4/9/2020
IEC Head

Note: # System performance check cover next testing day (within 24 hours).

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 14
- . . . .| Dielectric
Frequency | - Conductivity  |Dielectric Constant| Conductivity
(MHz) UTEBE IT[E3 Target (S/m) Target Meas. (S/m) Cﬂsggnt etz DE
0.79 62.20
o FCC Body (0.75-0.83) (59.00-65.30) 0.77 59.60 2/18/2020#
IEEE/IEC 0.75 53.00
Head (0.71-0.79) (50.30-55.60) 0.77 53.70 2/20/2020
IEEE/IEC 0.76 52.30 0.78 53.20 2/20/2020
Head (0.72-0.80) (49.70-54.90) 0.75 53.4 4/9/2020
150 0.77 59.30 2/18/2020#
0.80 61.90
FCC Body (0.76-0.84) (58.80-65.00) 0.78 59.2 3/2/2020#
0.81 59.6 4/8/2020
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Table 14 (Continued)

Report ID: P9377-EME-00011

. . . .. Dielectric
Frequency | . Conductivity |Dielectric Constant| Conductivity
(MHz) LU U2 Target (S/m) Target Meas. (S/m) Cm‘es;:;mt VGsiEe) el
0.80 61.90 0.77 59.30 2/18/2020#
FCC Bod
o o (0.76-0.84) (58.80-65.00) 0.81 59.6 41812020
IEEE/IEC 0.76 52.30 0.78 53.20 2/20/2020
Head (0.72-0.80) (49.60-54.90) 0.76 53.3 4/9/2020
0.82 61.3
. FCC Body (0.78-0.86) (58.3-64.4) 0.79 58.7 3/2/2020#
IEEE/IEC 0.78 51.2
Head (0.74-0.82) (48.7-53.8) 0.77 525 413/2020
FCC Body © 8%?5’ %) G 4537-610 0) 0.91 55.7 4/10/2020
406 .89-0. .3-60.
IEEE/IEC 0.87 44.0
Head (0.83-0.91) (41.8-46.2) 0.87 44.1 2/23/2020
FCC Body © 8%?;‘ %) (54 %ng 80) 0.92 55.40 4/10/2020
42 .89-0. . .
IEEE/IEC 0.87 43.80
Head (0.83-0.91) (41.60-46.00) 0.83 43.10 411012020
0.94 56.8 0.96 55.2 2/17/2020
438 FCC Bod
Y (0.89-0.99) (54.0-59.7) 0.89 55.5 2/26/2020
0.97 55.00 2/17/2020
FCC Body 0.94 56.70 0.97 55.00 2/18/2020
450 (0.89-0.99) (53.90-59.50) 0.90 55.3 2/26/2020
0.94 54.90 4/10/2020
IEEE/IEC 0.87 43.50 0.91 43.10 2/23/20204#
Head (0.83-0.91) (41.30-45.70) 0.85 42.40 4/9/2020#
0.94 56.60 0.99 54.70 2/17/2020#
FCC Bod
470 Y (0.89-0.99) (53.80-59.50) 0.96 54.6 4/10/2020
IEEE/IEC 0.87 43.4
Head (0.83-0.91) (41.2-45.6) 0.87 420 | 4/9/2020%
FoCBody | g N %) - oo 50) 0.98 5480 | 2/18/2020
466 .89-0. : .
IEEE/IEC 0.87 43.40
Head (0.83-0.91) (41.20-45.60) 0.87 4210 | 4/9/2020%
IEEE/IEC 0.89 41.80
764 Head (0.85-0.94) (39.70-43.90) 0.86 43.50 21202020
FCC Body © 9%?16 01) (52 gggg 20) 0.95 53.40 2/20/2020#
270 92-1. . .
IEEE/IEC 0.89 41.8
Head (0.85-0.94) (39.7-43.9) 0.86 412 4/10/2020%
FCC Body © 9%?17 01) (52575_'548 2) 0.94 53.4 4/11/2020
275 92-1. .7-58.
IEEE/IEC 0.89 41.8
Head (0.85-0.94) (39.7-43.9) 0.86 412 4/10/2020%
FCC Body © 9%?17 02) (52555_'538 1) 0.97 53.0 4/11/2020
809 92-1. 5-58.
IEEE/IEC 0.90 41.6
Head (0.85-0.94) (39.5-43.7) 0.89 407 4/10/2020%
FCC Body © 9%?17 02) (52 ggég 00) 1.00 52.90 2/20/2020#
824 92-1. . .
IEEE/IEC 0.90 41.60
Head (0.85-0.94) (39.50-43.60) 0.92 42.80 21202020
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Table 14 (Continued)

Report ID: P9377-EME-00011

- . . . .| Dielectric
Frequency | . Conductivity  |Dielectric Constant| Conductivity
(MHz) USRI 12 Target (S/m) Target Meas. (S/m) CRAns;int Uit Defte
FCC Bod 0.97 55 20 1.02 52.80 2/20/2020
ody : .
(0.92-1.02) (52.40-58.00) 1.02 5350 | 2/25/2020
835 1.00 52.70 4/11/2020
IEEE/IEC 0.90 41.50 0.93 42.60 2/20/2020
Head (0.86-0.95) (39.40-43.60) 0.92 40.3 4/10/2020#
FCC Body © 9%?19 o) (52 igég 90) 1.03 52.60 2/25/2020
851 ) . ) .
IEEE/IEC 0.92 41.50
Head (0.87-0.96) (39.40-43.60) 0.94 4240 2/20/2020
FCC Body © 915'?10 05) (52 28;?7) 90) 1.03 52.40 4/11/2020
861 ) . ) .
IEEE/IEC 0.93 415
Head (0.88-0.97) (39.4-43.6) 0.94 400 411072020
FCC Body © 916?1106) (52535_'517 9 1.04 52.3 4/11/2020
869 ) . ) .
IEEE/IEC 0.94 415
Head (0.89-0.98) (39.4-43.6) 0.95 399 4110720207
1.91 52.8
o1 FCC Body (1.82-2.01) (47.5-58.0) 1.96 51.1 4/9/2020
IEEE/IEC 1.77 39.3
Head (1.68-1.86) (35.3-43.2) 1.84 355 2125/2020
194 52.7
. FCC Body (1.84-2.03) (47.4-58.0) 1.96 51.1 4/9/2020
EEE/IEC 1.79 39.2
Head (1.70-1.88) (35.3-43.1) 1.85 354 419/2020
1.95 52.70 1.98 48.0 2/24/2020
FCC Bod
2450 Y (1.85-2.05) (47.40-58.00) 2.01 51.0 419/2020
IEEE/IEC 1.80 39.20
Head (1.71-1.89) (35.30-43.10) 1.86 8530 | 4/9/2020
1.97 52.70
. FCC Body (1.87-2.07) (47.40-58.00) 1.99 48.00 2/24/2020#
IEEE/IEC 181 39.20
Head (1.72-1.90) (35.30-43.10) 1.88 8530 | 4/9/2020

Note: * Tissue date covered for next test day (within 24 hours).
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11.0 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:

Table 15
Target Measured
. . Range: 19.30-23.60°C
Ambient Temperature 18-25°C Avg. 21.45°C
. . Range: 19.50-23.00°C
Tissue Temperature 18-25°C Avg. 21.25°C

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF contaminants 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.
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Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm Y-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
2 -3 GHz: <12 mm

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

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

Maximum zoom scan spatial
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<5mm

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

Note: d is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard
IEEE P1528-2011 for details.

* 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.

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. All
accessories listed in section 7.0 of this report were considered.

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 and back side separated 2.5cm from

the phantom.
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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, — f,,)/ f.]+1

Where

N = Number of channels
Frigh = Upper channel
Fiow = Lower channel

F. = Center channel

12,5 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 0 -

P_max
P _int

DC

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 and 50% duty cycle
was applied to PTT configurations in the final results.
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13.1 Assessment for FCC, US at Body and Face
New derivative model H91TGDIPWA4AN (Tanapa#PNUW1046A / KNUW1046A /
ENUW1046A) was assess with the highest applicable configuration at the Body and
Face on file with the FCC. SAR plot of the highest result per Table 17 (bolded) are
presented in Appendix E.
Table 17
Meas S
Carr Test Init. | SAR 1 Calc.
Antenna Battery Acces)s/ Cable Access. Freq. Pwr. | Drift s A?R 1g Run#
: (MH2) | (W) | (@B) | \ypq | SAR
(W/kg)
Body
VH
PMLN7989A 1Z-AB-
NAR6594A | PMNNA4485A w/ BT (None) | 150.8000 | 6.50 | -0.24 | 1.01 0.54 200219-
NTN8266B 024
UHF1
PMLN7955A
w/ 7Z-AB-
PMAS4001A | PMNN4547A | RLNG6486A BT (None) | 438.1000 | 558 | -0.29 | 11.20 6.12
w 200217-06
RLN6488A
UHF2
PMLN7955A
w/ 1Z-AB-
PMAT4001A | PMNNA4547A | RLN6486A BT(None) | 4655000 | 5.55 | -0.48 | 12.10 6.94 200218-
w/ 03#
RLN6488A
7/800
1Z-AB-
NAR6595A | PMNNA4485A | PMLN7954A | BT(None) | 770.0000 | 2.63 | -0.3 4.84 2.95
200220-14
NAR6595A | NNTN8930A | PMLN7954A | BT(None) | 823.9875 | 3.39 | -0.39 | 553 3.21 235&?&5
PMLN7955A
w/ 7Z-AB-
NAR6595A | NNTN8930A | RLN6486A | NMN6274BL | 851.0125 | 3.35 | 0.28 | 10.60 570 | Lon295.12
w/
RLN6488A

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

Page 19 of 118




FCC ID: AZ489FT7111/1C: 109U-89FT7111

Table 17 (Continued)
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Meas bLEES
Cable Test Init SAR 1 Calc.
Antenna Battery Carry Access. Freq. ' Drift g 1g Run#
Access. Pwr. SAR
(MHz) (dB) (Wikg) SAR
(Wikg)
WLAN
PMLN7955A ZZ-AB-
84\9\2?:??2? 2 PMNN4547A | w/ RLN6486A None 2462.0000 | 0.0292 | -0.20 | 0.0110 | 0.0115 200225-
w/ RLN6488A 044#
Face
VHF
None, Radio ZZ-FACE-
NARG594A PMNN4485A i None 150.8000 6.36 -0.17 0.789 0.43 200220-
@Back
05#
UHF1
None; Radio ZZ-FACE-
PMAE4065A PMNN4485A @ front None 406.1250 5.55 -0.33 4.93 2.73 200223-15
UHF2
None; Radio BL-FACE-
KT000026A01 | NNTN8930A ' None 450.0000 5.62 -0.40 4.47 2.49 200224-
@ Front 014
7/800
None, Radio ZZ-FACE-
NARG6595A PMNN4485A @Back None 764.0125 2.60 -0.06 211 1.23 200220-10
None, Radio ZZ-FACE-
PMAF4040A PMNN4485A @Back None 823.9875 3.32 -0.29 3.37 1.95 200220-11
None, Radio ZZ-FACE-
PMAF4040A PMNN4485A @Back None 851.0125 3.30 -0.22 2.48 1.42 200220-12
WLAN
84009370002 ZZ-FACE-
WiEi Ant PMNN4485A | 2.5cm @ Back None 2412.0000 | 0.0306 | -0.15 | 0.0680 | 0.0705 200225-09
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Assessments for FCC, US at the Body with Body worn HLN6875A

The new body worn HLN6875A was assessed using the accessories indicated in
section 7.0 which represent the highest applicable configurations at the body found
during the initial compliance assessment on file with the FCC. SAR plots of the
results are presented in Appendix E.

Table 18
Max.
Cable Test it | SAR Mleas Calc.
Antenna Battery Carry Access. Freq. : Drift g 1g Run#
Access. Pwr. SAR
(MHz) (dB) (Wikg) SAR
9 | (wikg)
VHF
ZZ-AB-
NAR6594A PMNN4485A HLNG6875A BT (None) 150.8000 6.48 | -0.44 3.65 2.06 200219-
09#
UHF 1
1Z-AB-
PMAS4001A | PMNN4547A HLNG6875A BT (None) 438.1000 557 | -0.37 5.45 3.04 200226-05
UHF 2
ZZ-AB-
PMAT4001A | PMNN4547A HLN6875A BT(None) 465.5000 556 | -0.72 7.89 4.77 200218-10
7/800
ZZ-AB-
NARG6595A PMNN4485A HLNG6875A BT(None) 770.0000 262 | -0.27 5.76 3.50 200221-
08#
ZZ-AB-
NARG6595A NNTNB8930A HLNG6875A BT(None) 823.9875 335 | -0.37 6.42 3.76 200221-
09¢#
ZZ-AB-
NARG595A NNTNB8930A HLNG6875A NMN6274BL | 851.0125 3.38 | -0.49 5.13 3.06 200225-13
WLAN
84009370002 ZZ-AB-
WiFi Ant PMNN4547A HLNG6875A None 2462.0000 | 0.0292 | 0.41 | 0.0360 | 0.0360 200224-09
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The new body worn NTN8266B was assessed using the accessories indicated in
section 7.0 which represent the highest applicable configurations at the body found
during the initial compliance assessment on file with the FCC. SAR plots of the
results are presented in Appendix E.

Table 19
Max.
Test Init SAR Mleas Calc.
Antenna Battery Carry Access. | Cable Access. Freq. " | Drift g 1g Run#
Pwr. SAR
(MH2) @8) | i | SAR
9 | (wikg)
VHF
ZZ-AB-
NAR6594A | PMNN4485A | NTNB8266B BT (None) | 150.8000 | 655 | -0.40 | 208 1.15 200219-
134
UHE 1
1Z-AB-
PMASA001A | PMNN4547A | NTN8266B BT (None) | 438.1000 | 554 |-0.26 | 11.3 617 | oo s
UHE 2
ZZ-AB-
PMAT4001A | PMNN4547A | NTN8266B BT(None) | 4655000 | 557 | 034 | 1170 | 647 | o075
7/800
ZZ-AB-
NAR6595A | PMNN4485A | NTNB8266B BT(None) | 770.0000 | 2.65 | -0.06 | 551 3.15 200221-
104
ZZ-AB-
NAR6595A | NNTNS930A | NTNS266B BT(None) | 823.9875 | 3.40 | -022 | 6.90 3.84 200221-
114
ZZ-AB-
NAR6595A | NNTNS930A | NTN8266B | NMNG6274BL | 851.0125 | 348 | -0.29 | 6.61 366 | Lot
WLAN
77-AB-
84009370002 | o\ \\iNasA7A | NTNB266B None 2462.000 | 0.0292 | -0.27 | 0.0084 | 0.0089 | 200225-
WiFi Ant 024
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13.2  Assessment for ISED, Canada at Body and Face

New derivative model H91TGD9PW4AN (Tanapa#PNUW1046A / KNUW1046A /
ENUW1046A) was assess with the highest applicable configuration at the Body and
Face on file with the ISED, Canada. SAR plot of the highest result per Table 20
(bolded) are presented in Appendix E.

Table 20
Max.
Test Init SAR Mleas Calc.
Antenna Battery Carry Access. | Cable Access. Freq. " | Drift g 1g Run#
Pwr. SAR
(MHz2) (dB) (Wikg) SAR
9 | (wikg)
Body
VHF
1Z-AB-
KT000026A01 | PMNN4485A PMLN7954A BT(None) 139.7000 6.47 -0.45 2.63 1.49 200219-
03#
UHF1
PMLN7955A 77-AB-
KTO000026A01 | PMNN4547A | w/ RLN6486A BT (None) 470.0000 5.50 -0.63 7.15 4.28 200217-10
w/ RLN6488A
UHF2
PMLN7955A 1Z-AB-
PMAT4001A PMNN4547A | w/ RLN6486A BT(None) 465.5000 5.55 -0.48 12.10 6.94 200218-
w/ RLN6488A 03#
7/800
1Z-AB-
NARG6595A PMNN4485A PMLN7954A BT(None) 770.0000 2.63 -0.3 4.84 2.95 200220-14
NARG6595A NNTNB8930A PMLN7954A BT(None) 823.9875 3.39 -0.39 5.53 3.21 2&52%3-15
PMLN7955A 27-AB-
NAR6595A NNTNB8930A | w/ RLN6486A NMN6274BL 851.0125 3.35 0.28 10.60 5.70
200225-12
w/ RLN6488A
WLAN
PMLN7955A ZZ-AB-
84&2%??252 PMNN4547A | w/ RLN6486A None 2462.0000 | 0.0292 | -020 | 0.0110 | 0.0115 | 200225-
w/ RLN6488A 04#

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 23 of 118



FCC ID: AZ489FT7111/1C: 109U-89FT7111

Table 20 (Continued)
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Meas Max.
Test Init SAR 1 Calc.
Antenna Battery Carry Access. | Cable Access. Freq. " | Drift d 1g Run#
Pwr. SAR
(MHz) (dB) (Wikg) SAR
9 | (wWikg)
Face
VHF
None, Radio @ 1Z-FACE-
KTO000026A01 | PMNN4485A éack None 139.7000 6.48 | -0.41 1.96 1.10 200220-
03#
UHF1
None; Radio @ ZZ-FACE-
PMAE4065A PMNN4485A front None 406.1250 5.55 -0.33 4,93 2.73 200223-15
UHF2
None; Radio @ BL-FACE-
KT000026A01 | NNTN8930A |’:ront None 450.0000 5.62 | -0.40 4.47 2.49 200224-
01#
7/800
None, Radio ZZ-FACE-
NARG6595A PMNN4485A @Back None 764.0125 2.60 -0.06 211 1.23 200220-10
None, Radio ZZ-FACE-
PMAF4040A PMNN4485A @Back None 823.9875 3.32 -0.29 3.37 1.95 200220-11
None, Radio ZZ-FACE-
PMAF4040A PMNN4485A @Back None 851.0125 3.30 -0.22 2.48 1.42 200220-12
WLAN
84009370002 ZZ-FACE-
WiEi Ant PMNNA4485A | 2.5cm @ Back None 2412.0000 | 0.0306 | -0.15 | 0.0680 0.0705 200225-09
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FCC ID: AZ489FT7111/1C: 109U-89FT7111

Assessments for ISED, Canada at the Body with Body worn HLN6875A

Report ID: P9377-EME-00011

The new body worn HLN6875A was assessed using the accessories indicated in
section 7.0 which represent the highest applicable configurations at the body found
during the initial compliance assessment on file with the ISED, Canada. SAR plots
of the results are presented in Appendix E.

Table 21
Max.
Test init. | SAR Mleas Calc.
Antenna Battery Carry Access. | Cable Access. Freq. " | Drift g 1g Run#
Pwr. SAR
(MHz) (dB) (W/kg) SAR
9 | (wikg)
VHF
ZZ-AB-
KT000026A01 | PMNN4485A HLN6875A BT(None) 139.7000 6.40 | -0.43 9.32 5.31 200219-
15#
UHF 1
1Z-AB-
KTO000026A01 | PMNN4547A HLN6875A BT (None) 470.0000 5.70 0.2 4.63 2.32 200217-13
UHF 2
ZZ-AB-
PMAT4001A | PMNN4547A HLN6875A BT(None) 465.5000 556 | -0.72 7.89 4.77 200218-10
7/800
ZZ-AB-
NARG6595A PMNN4485A HLN6875A BT(None) 770.0000 2.62 | -0.27 5.76 3.50 200221-
08#
ZZ-AB-
NARG6595A NNTN8930A HLN6875A BT(None) 823.9875 3.35 | -0.37 6.42 3.76 200221-
09#
NAR6595A NNTNB8930A HLN6875A NMN6274BL | 851.0125 3.38 | -0.49 5.13 3.06 255223813
WLAN
84009370002 ZZ-AB-
WiFi Ant PMNN4547A HLN6875A None 2462.0000 | 0.0292 | 0.41 | 0.0360 | 0.0360 200224-09
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FCC ID: AZ489FT7111/1C: 109U-89FT7111

Report ID: P9377-EME-00011

Assessments for ISED, Canada at the Body with Body worn NTN8266B

The new body worn NTN8266B was assessed using the accessories indicated in
section 7.0 which represent the highest applicable configurations at the body found
during the initial compliance assessment on file with the ISED, Canada. SAR plots
of the results are presented in Appendix E.

Table 22
Max.
Test Init SAR Mleas Calc.
Antenna Battery Carry Access. | Cable Access. Freq. " | Drift g 1g Run#
Pwr. SAR
(MHz) (dB) (Wikg) SAR
9 1 (wikg)
VHF
ZZ-AB-
KT000026A01 | PMNN4485A NTN8266B BT(None) 139.7000 6.44 -0.28 4.97 2.72 200219-
14#
UHF 1
1Z-AB-
KT000026A01 | PMNN4547A NTN8266B BT (None) 470.0000 5.70 -0.41 9.51 5.23 200218-
01#
UHF 2
ZZ-AB-
PMAT4001A PMNN4547A NTN8266B BT(None) 465.5000 5.57 -0.34 11.70 6.47 200218-11
7/800
NARG6595A PMNN4485A NTN8266B BT(None) 770.0000 2.65 -0.06 5.51 3.15 ZZ-AB-
' ) ' ) ' 200221-10#
ZZ-AB-
NARG6595A NNTN8930A NTN8266B BT(None) 823.9875 3.40 -0.22 6.90 3.84 200221-11#
NARG6595A NNTN8930A NTN8266B NMNG6274BL | 851.0125 3.48 -0.29 6.61 3.66 2502223814
WLAN
84009370002 ZZ-AB-
WiFi Ant PMNN4547A NTN8266B None 2462.000 | 0.0292 | -0.27 | 0.0084 0.0089 200225-024
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FCC ID: AZ489FT7111/1C: 109U-89FT7111

Report ID: P9377-EME-00011

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid and high
frequency channels for the configuration with the highest SAR value. The SAR results are in
Tables below. SAR plot of the highest results per Tables (bolded) are presented in Appendix E.

Table 23
Max.
Test it | SAR Mleas Calc.
Antenna Battery Carry Access. | Cable Access. Freq. : Drift g 1g Run#
Pwr. SAR
(MHz) (dB) (Wikg) SAR
9 | (wikg)
Body
VHF
ZZ-AB-
KT000026A01 | PMNN4485A HLN6875A BT(None) 139.7000 6.40 | -0.43 9.32 5.31 200219-
15#
NZ-AB-
KT000026A01 | PMNN4485A HLN6875A BT(None) 150.8000 | 6.34 | -0.27 4.05 2.24 200408-07
FD-AB-
KT000026A01 | PMNN4485A HLN6875A BT(None) 173.4000 | 6.45 | -0.22 2.59 1.39 200303-
01#
UHF1
NZ-AB-
KTO00026A01 | PMNN4547A NTN8266B BT (None) 406.1250 548 | -0.11 7.13 3.80 200410-07
NZ-AB-
KTO00026A01 | PMNN4547A NTN8266B BT (None) 422.1000 549 | -0.18 9.77 5.29 200410-08
1Z-AB-
KTO00026A01 | PMNN4547A NTN8266B BT (None) 470.0000 570 | -041 9.51 5.23 200218-
01#
UHF2
PMLN7955A NZ-AB-
PMAT4001A | PMNN4547A | w/ RLN6486A BT(None) 450.0000 555 | -0.25 | 11.20 6.09 200410-09
w/ RLN6488A
PMLN7955A 1Z-AB-
PMAT4001A | PMNN4547A | w/ RLN6486A BT(None) 465.5000 555 | -0.48 | 12.10 6.94 200218-
w/ RLN6488A 03#
PMLN7955A NZ-AB-
PMAT4001A | PMNN4547A | w/ RLN6486A BT(None) 470.0000 557 | -0.36 | 11.50 6.39 200410-10
w/ RLN6488A
7/800
ZZ-AB-
NARG595A PMNN4485A HLN6875A BT(None) 770.0000 2.62 | -0.27 5.76 3.50 200221-
08#
NZ-AB-
NARG595A PMNN4485A HLN6875A BT(None) 774.9875 259 | -0.21 5.46 331 200411-08
NARG6595A NNTN8930A NTN8266B BT(None) 808.5000 320 | -0.15 7.28 4.24 2’:0243809
ZZ-AB-
NARG6595A NNTN8930A NTN8266B BT(None) 823.9875 340 | -0.22 6.90 3.84 200221-
11#
PMLN7955A 27-AB-
NARG595A NNTN8930A | w/ RLN6486A | NMN6274BL | 851.0125 3.35 0.28 10.60 5.70 200225-12
w/ RLN6488A
PMLN7955A NZ-AB-
NARG595A NNTN8930A | w/ RLN6486A | NMN6274BL | 860.5000 321 | -0.23 | 10.10 5.97 200411-12
w/ RLN6488A
PMLN7955A NZ-AB-
NARG595A NNTN8930A | w/ RLN6486A | NMN6274BL | 868.9875 3.25 | -0.46 9.14 5.63
200411-11
w/ RLN6488A
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FCC ID: AZ489FT7111/1C: 109U-89FT7111

Table 23 (Continued)

Report ID: P9377-EME-00011

Meas S
Test Init SAR 1 Calc.
Antenna Battery Carry Access. | Cable Access. Freq. : Drift g 19 Run#
Pwr. SAR
(MH2) @8) | g | SAR
9 | (wikg)
WLAN
ZZ-AB-
84009370002 | o\ \\NaSATA | HLNGSTSA None 2412.0000 | 0.0306 | -0.41 | 0.0037 | 0.0040 | 200410-
WiFi Ant 014
ZZ-AB-
84009370002 | o\ \\NaSA7A | HLNGSTSA None 2437.0000 | 0.0300 | 0.044 | 0.0028 | 0.0028 | 200410-
WiFi Ant 024
84009370002 Z7Z-AB-
Wirs ant | PMNN4547A | HLN6875A None 2462.0000 | 0.0292 | 0.41 | 0.0360 | 0.0360 | ,ooo0 "
Face
VHF
None, Radio @ 1Z-FACE-
KT000026A01 | PMNN4485A " None 139.7000 | 6.48 | -0.41 | 1.96 1.10 200220-
03#
) ZZ(MA)-
KT000026A01 | PMNN44gsa | None: Radio @ None 150.8000 | 6.33 | 033 | 0.94 053 FACE-
Back
200409-11
) ZZ(MA)-
KT000026A01 | PMNN44gsa | None: Radio @ None 1734000 | 640 | 092 | 086 | 055 FACE-
Back
200409-13
UHF1
None; Radio @ ZZ-FACE-
PMAE4065A | PMNN4485A ot None 406.1250 | 555 | -0.33 | 4.93 273 | So092318
ZZ(MA)-
None; Radio @ FACE-
PMAE4065A | PMNN4485A ot None 4221000 | 550 | -0.15 | 585 3.14 200410.
01#
ZZ(MA)-
None; Radio @ FACE-
PMAE4065A | PMNN4485A ot None 470.0000 | 554 | -0.42 | 4.66 264 200410.
024
UHF2
None; Radio @ BL-FACE-
KT000026A01 | NNTN8930A i None 450.0000 | 5.62 | -040 | 4.47 2.49 200224-
01#
ZZ(MA)-
None; Radio @ FACE-
KT000026A01 | NNTN8930A i None 4655000 | 545 | -1.01 | 494 3.26 200410.
04#
ZZ(MA)-
None; Radio @ FACE-
KT000026A01 | NNTN8930A i None 470.0000 | 543 | -1.00 | 4.60 3.04 200410.
05#
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Table 23 (Continued)

Report ID: P9377-EME-00011

Meas Max.
Test Init SAR 1 Calc.
Antenna Battery Carry Access. | Cable Access. Freg. " | Drift g 1g Run#
Pwr. SAR
(MHz) (dB) (W/kg) SAR
9 | (wikg)
7/800
ZZ(MA)-
None, Radio FACE-
NARG6595A PMNN4485A @Back None 770.0000 250 | -0.16 2.56 1.59 200411-
01#
ZZ(MA)-
None, Radio FACE-
NARG6595A PMNN4485A @Back None 774.9875 2.57 -0.13 2.54 1.52 200411-
02#
ZZ(MA)-
None, Radio FACE-
PMAF4040A | PMNN4485A @Back None 808.5000 3.20 | -0.21 4.63 2.73 200411-
03#
None, Radio ZZ-FACE-
PMAF4040A | PMNN4485A @Back None 823.9875 3.32 -0.29 3.37 1.95 200220-11
None, Radio ZZ-FACE-
PMAF4040A | PMNN4485A @Back None 851.0125 3.30 | -0.22 2.48 142 200220-12
ZZ(MA)-
None, Radio FACE-
PMAF4040A | PMNN4485A @Back None 860.5000 3.18 | -0.23 3.93 2.35 200411-
044
ZZ(MA)-
None, Radio FACE-
PMAF4040A | PMNN4485A @Back None 868.9875 3.20 | -0.18 3.49 2.05 200411-
05#
WLAN
84009370002 ZZ-FACE-
WiFi Ant PMNN4485A | 2.5cm @ Back None 2412.0000 | 0.0306 | -0.15 | 0.0680 | 0.0705 200225-09
84009370002 BL-FACE-
WiFi Ant PMNN4485A | 2.5cm @ Back None 2437.0000 | 0.0300 | -0.15 | 0.1010 | 0.1047 200409-07
84009370002 BL-FACE-
WiFi Ant PMNN4485A | 2.5cm @ Back None 2462.0000 | 0.0292 | -0.30 | 0.0980 | 0.1051 200409-08

13.3 Shortened Scan Assessment

A “shortened” scan using the highest 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.
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Report ID: P9377-EME-00011

Table 24
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#
PMLN7955A
w/
PMAT4001A |PMNN4547A| RLN6486A | BT (None) |465.5000 |5.54 -0.07| 12.30 | 6.43 NZ-AB-200410-11
w/
RLNG6488A

15.0 Simultaneous Transmission between LMR, WLAN and BT

These devices use a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. Simultaneous transmission for BT had been
excluded as derived in initial filing. WLAN 802.11b measured SAR is used in conjunction
with LMR for simultaneous results.

16.0

Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC, ISED
bands, the highest Operational Maximum Calculated 1-gram average SAR values found for

this filing:

Table 25
Frequency | Max Calcat Body | Max Calc at Face
Designator band (Wrkg) (Wrkg)
(MHz) 19-SAR 19-SAR
FCC US
LMR (VHF) 150.8-173.4 2.24 0.55
LMR (UHF 1) 406.1-470 6.17 3.14
LMR (UHF 2) 450-512 6.94 3.26
769-775,
LMR (7/800) 799-824, 5.97 2.73
851-869
WLAN 2412-2462 0.036 0.1051
ISED Canada
LMR (VHF) 138-174 5.31 1.10
406.1-430,
LMR (UHF 1) 450-470 5.29 3.14
LMR (UHF 2) 450-470 6.94 3.26
769-775,
LMR (7/800) 799-824, 5.97 2.73
851-869
WLAN 2412-2462 0.036 0.1051

All results are scaled to the maximum output power.
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Report ID: P9377-EME-00011

The highest combined 1g-SAR results for simultaneous is indicated in the following Table:

Table 26
F band Max Calc at Max Calc at
Designator FEQL(J:/IHI?')Z/) an Body (W/kg) Face (W/kg)
1g-SAR 1g-SAR
LMR (VHF) and
WLAN band 2.28 0.66
LMR (UHF1) and
. WLAN band 6.21 3.25
LMR (UHF2) and 5.8 237
WLAN band ) '
LMR (7/800) and
WLAN band 6.01 2.84
LMR (VHF) and
WLAN band 2.35 121
LMR (UHF1) and
SED WLAN band 2.33 3.25
LMR (UHF2) and 5.8 237
WLAN band ' '
LMR (7/800) and
WLAN band 6.01 2.84

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

17.0

Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0 W/kg (Occupational).

Table 26
[Adj Calc.
Carry Cable Test Freg. | 19-SAR
Run# Antenna Battery Accessory Accessory (MH2) (W/kg) Ratio Comments
1Z-AB-200218-03# PMLN7955A 6.76 slzgnidi(illor:ﬁ!’ggp;jéeg
PMAT4001A PMNN4547A |w/ RLN6486A| BT (None) 465.5000 1.08 d .
w/ RLN6488A the Ratio
NZ-AB-200410-11 6.25 (SARigh/SARow) < 1.20

18.0

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
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FCC ID: AZ489FT7111/1C: 109U-89FT7111

Uncertainty Budget for Device Under Test, for 100 MHz to 800 MHz

Report ID: P9377-EME-00011

Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22 | 47 R 1.73 | 0.707 0.707 1.9 1.9 0
Hemispherical Isotropy E22| 96 R 1.73 | 0.707 0.707 3.9 3.9 )
Boundary Effect E23| 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E27 | 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 11 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E6.1| 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E61] 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 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 0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41| 40 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 0
Phantom and Tissue Parameters

Phantom Uncertainty E31]| 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E32 ]| 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E32| 50 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E33 | 19 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

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 Device Under Test, for 800 MHz to 3 GHz

Report ID: P9377-EME-00011

Measurement System

Probe Calibration E21 ]| 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E22 | 4.7 R 1.73 | 0.707 0.707 1.9 1.9 )
Hemispherical Isotropy E22 | 9.6 R 1.73 | 0.707 0.707 3.9 3.9 )
Boundary Effect E23| 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E27 | 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E28 | 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E61]| 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E6.1| 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62| 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 )
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41| 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 o0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1| 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E32| 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 o0
Liquid Permittivity (target) E32| 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E33| 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

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 100 MHz

to 800 MHz
Measurement System
Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 0
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 ©
Linearity E2.4 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25 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 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 ©
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 Mechanical 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 ©
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 6.%.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters
Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E32 | 5.0 R 173 | 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E33 | 33 R 173 | 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E32 | 5.0 R 1.73 | 0.6 0.49 1.7 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 | 0.6 0.49 0.6 0.5 ©
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 19 18

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 MHz

to 3 GHz
Measurement System
Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 ©
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 0
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 ©
Linearity E2.4 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25 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 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 ©
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 Mechanical 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 ©
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 6.%.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters
Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E32 | 5.0 R 173 | 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E33 | 33 R 173 | 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E32 | 5.0 R 1.73 | 0.6 0.49 1.7 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 | 0.6 0.49 0.6 0.5 ©
Combined Standard Uncertainty RSS 9 9 99999
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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Probe Calibration Certificates
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Calibration Laboratory of w
Schmid & Pariner R o e
Engineering AG . 5 Barvizic sviLem ol tanalice

Esughausstrasse 43, 5004 Duich, Switterand ) S #ﬂ Bwiss Calibvation Sarvi
Accradiied by the Swiss Accraditation Servios [SAF) Accremtation Na.. SCS 0108
m“mhﬂnhmdﬂﬂmhhu

Bultd stiial Agreamant for the mecognidion of calibratios certificats

chert  Motorola Solutions MY Cortizate No: EX3-7533_Nov1g
[CALIBRATION CERTIFICATE

Cntect EX30V4 - SN.7533

Caliration procedures ) CpA CAL-01.%8, QA CAL-12v3, QA CAL-14.55, QA CAL-23.v5,

O CAL-25 6T

Calibration procedue for dosimetric E-field probes

Cafbmtion date: HNovember &, 2019

Thus culbibéafisn sanficats dacumaents the fraceabillty o national slandards, which ek Ta phrscal unts of messarements (52)
T erspicsisttemiinnts o the uncerisintes. with confidenos (robalility S heis 07 e folowing fages and ane pairt of the cetificats

Al calibraliong hieee bisn conducti! in the daind bboralony teclily: eronmisnl Semparatars (27 £ 300 dnd Bumicity < T8

Caltwalion Equipmant used (MATE erifesl far calibeason)

Peenary Stardardy LB Tl Dt {Cortricaln Mo | B huetuied] Canlibratann
Power moner NRF SH: 14778 Bfipr 19 (M. F7-DERGR AN Agr 0
Pt senacr NRP-Z91 SN Wi 15 (P, FAT-0gER) Age 0
Psasgr paraor KI5 S 302045 B3 418 (M. 7008} Apeall
[Reforoncn 20 dB Aenumtor | 5N BSITT () Oel-ieor-19 (Mo, 217-02854) Apr-3
| DWES EM 80 07 D19 (Mo, DAES-E80_ Oetidh Oaat
Faference Probe ESA0WV2 BM 3011 Do 18 (Ma. ESI-3011 DB} o= 1%
Smandars m_ Chack Cbe [in house) Sermded Check
Powest sresles E£4 105 SH: R4 LT D-Apr 16 fin heuse cheek Jur- 16} i houmes checkc Jun-30
Poswis! Sk BLA128 Sh: MTATERNONT T-Api- 4 (3 bouse chick Jur- 18} by hiusmes chasel Jon-30
Pownr soemor E&41ER Sh: 000110310 #i (i houss chich Jus- 18} 1 hnoiebs hinch 20
| RF generator HP BEABC SN S BN T00 D4 A 56 [ hens check Jon- 18] | I hoasme check: Jun.20_
Mebwor Asahyoer ER3GEA Sh- LIS 0804 T Iil-Mae- 14 (i Buiie sk 001 10) I hiossar chacic Ows- 1)
Hama Function Signatum

Caiitratnd by: Joton Hastat Latsrntory Tachnican - jF Cﬁ;‘z'l-'
Asinterete by K Prokovic Tiehraznd eannga: m

lasund Newermbor 8. 2019

mmwﬂuwmnmwnummwumwﬂ

Coniicats Mo EX3-TS33_Novid Papge 1 of 12
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Gﬂlbrﬂhnubnrﬂnrfﬂ G Schweierischor Katbriprienst

Schmid & Parinar C  Servics siase ditalonnage

Enginearing AG g Serino svitzers o taratura

foughaussirasss 41, BR0d Dok, Switeerland Switsd CHibration Sprvice

Accracilnd by the Swins Accreditation Sorvion (545 Accraditation ko2 5CS5 0108

Thas Seriss Accreditation Service iy one of the signaionies b the EA

duisidataral Agresmant ko the meagnition of caliration certificates

Glossary:

TSL tissue simutating liguid

NORMx, .z sengitivity in frea space

ConmF senaitivity in TSL / HORMxy.z

OCcP diodie comprassion point

GF crost Tactor (1/duty_cyehs) of B RF signal

ABCD rivgdulation dependent linearizaticn parametens

Pralafization ¢ g rotation arcund probe Exks

Polarization 3 & rotation arcund an axis that ks in the plane normal bo probe axis (ot moasuremant caniar),
ig., =05 normal to proba axis

Connecior Angle information used in DASY system to align probe senscr X 1 the robol coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practics for Dalermining the Peak i Speci
WMMHMWMWW'MMMWMMM
Technigues®, June 2013

b [EC 62208-1, *, "Massurement procedune for the assessment of Speciic Absombon Rabe [SAR) from hand-
huid and body-miounted devices wsed naxt o the sar (requency rangs of 300 MHz 10 & GHz)", July 2016

¢} [EC B2204-Z, "Frocedure 1o datarming the Specific Abscrption Rate (SAR) for wireless communication devices
used in close proadmity 1o the human bedy (frequency ranga of 30 MHEz to 6 GHz)", March 2010

d} KD 865664, “SAR Magsuremen! Requinements far 100 MHz to § GHz"

Methods Applied and Interpretation of Parameters:

»  NORMx,y.Z Assessed for E-field polarization § = 0 (f < 800 MHz in TEM-cell; { > 1800 MHz: RiZ2 waveguide),
HORM:,y.z are only intermediate vidues, i.e., the uncertainties of NORMs,y.z dobs nol allect the E”fisid
uncertainty inside TSL (see below ComaF),

* W.z;w.mz‘mwﬁwﬁmm.mma

DASYY softwars versicns : unceriginty of the is Included
ok e : by TreqLasmty Pispanss

*  DCPxyz DCP are numerical linsarization paramelers assessed based on the data of power sweep with CW
sigral (rd uncertainty required). DCP dees not depend on frequency nor meedia.

= PAR:PAR Is the Peak to Average Ratio that is not calibrated b determined based on the signal
characlonstics

s Ay r By r Coypr Dy VR A, B, C, D are numenical inearization paramelers assessed baged on
the data of power sweap lor specific modulation signal, The paramedens do not dapend on frequénay nor

= Conmd and Boundary Effect Parsmelers: Assessed in fial pharom wsing E-feld (or Temperature Transter
Standard for { £ 800 MHz) and inside waveguide using anahtical field distributions basod on power
measuraments for { > B00 MHz. The same setups ane used for assessmant of the parameters applied Tor
boundary compansation (alpha, depth) of which typlcal uncenainty values are given, These parameaters ane
usad in DASY4 software to improve probe accuracy closs to the boundary, The senslivily in TSL comesponds
i NORM:, .2 * ComvF whereby the uncertalndy coresponds bo that ghven foe ConvF. A frequency
M-GnmcFH i used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz o £ 100

z

»  Sphecal setopy (30 devialion from isolropy): in a field of low gradients realized using a fiat phantom
oxposed by 8 patch anbanna.

= Sensor Offset: The sensor offsed corresponds to the offset of virlual measurement canter from the probe tip
(N probe axis). No olerance roguined,

s Conrpsor Angle: The angle is assessed using the information gained by doetermining the NOBer (no
uncanainty requined).

Cartificabs Mo EXI-T53I_Nav1d Pagea 2 of 12
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EX30VE - ENTERS

Report ID: P9377-EME-00011

Méwernber &, 2015

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

Basic Calibration Parameters
Sensor X Senaor Y Sensor £ Uirez =)
Horm {EVAVIm)°)” 042 047 0.41 37101 %
DCP tm'nl_'jq 95 281 1005
Calibration Resulis for Modulation Re
] Communication Sysiam Nams A B | ¢ 7] Vit Max Unc’
dB | dBvv g8 | my | dev. | (=3
a = X (] 0.0 10 | 000 | 1452 | £38% | 4T %
¥ 0.0 0.4 1.0 1598
= - I2 0.0 0.0 1.0 1425
Nobe: For details on UID paramaobins see Appendi B
Th&m uncertainty afmusgmm ?Iahm:l as the standard un of measuremeznt
i factor mamﬂdlshbuhmwnmmmammga
robabily of approdimolely S5%

“mwdmm;mummﬁ’mmmmmmsma

'hhmrl:i'

paramieter. wndariainty nod regpuned
Lwﬂw%ﬁmmmm“umwaﬁmﬂqwhhm—ﬂn

Carllfical No: EX3-7533_Novih
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EX30VA- SNTE3 Mol G, 2018

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

Other Probe Parameters

Connector Angha (%) )
Winchanical Surface Deteclion Mode enablad
Optical Surface Detection Moda desabbed
Proba Cverall Length 337 mm
Probe Body Diameter 10 mm
[ Tip Length Fmm
Tio Diametar 25 e
Proba Tip io Sensor X Calbraon Point 1 mm
Praba Tip 1o Sensor Y Calbratian Paoint 1 mem
Frobe Tip to Sansor £ Calibration Point T mm
Hecommanded Measuremen Deatance rom Suriace r 1.4 mm
Certificale Mo: EX3-T533 Novid Page 4 of 12
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EXCEDVE— SMTS3 Nrvamsber 6, 2075

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Mﬂ'_ mia-_nmr ComvF X | ComF ¥ | ComvFZ_| Alpha® mr h=2)
150 523 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%
| 300 453 0.87 1294 | 1204 | 1294 | 008 | 120 | s133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | £133%
750 419 0,80 10.71 | 1071 0.7 | 038 | 093 | £120%
835 415 0.90 1047 | 1047 1047 048 | O0B6 | £120% |
800 415 0.97 025 | 1025 | 1025 | 031 | 101 | £120%
2450 392 1.80 7.67 767 7.87 032 | 082 | +120%
| 5250 350 4m 5.35 535 | 535 | 040 | 180 | =131
| 5500 35,8 4.95 4.80 459 489 | o040 | 180 | s131%
5600 355 5.07 474 .74 474 040 | 180 | #131% |
5750 354 522 4.50 490 490 | 040 | 180 | s131%

]
Froquency walidity absees 300 MHE & & 100 LiHz osky applies for DULEY w4 and higher el I s Powincted bo o 5O MHz.
Mhhmdmmw-mm“hmrwn ndicated tedutncy band. F T:-:m,-
B 300 MHE & £ 10, 25, 40, 50 snd P Mz for CorF assegements ol 30, 84, 126, 150 aredl 230 WMHz rospoctvely, Velaity of ComF asssisid &
ﬂuhhlimmw—lﬂlilmnmwmmaaﬁmﬂmnwu & 110 M
NWMJmHMHmmnn-}mmmut Tl o il Sovs pivdibinn Rammule bs appled o

Encm#mhmuwmm

are delermingd guring calibraton SPEAG warmants that th remainisg Seviamen dob i B boundany oot aller Comperdasan i
mﬂn:mmiﬂhﬁ-iﬂumhﬂ-tﬁhimmumuwmwmmhmu
daierrentit T EAGaTy

Cartficats No: EX3-7533_Nov1d Page 8.of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 42 of 118



FCC ID: AZ489FT7111/1C: 109U-89FT711

EX0A- SN T8I

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

1

Report ID: P9377-EME-00011

Movvambor 8, 2078

Calibration Parameter Determined in Body Tissue Simulating Madia

routn® | porminivty’ | ctim’ | Comeex | comvey | comrz | apna® | “em | oot

150 61.9 0.80 1360 | 1350 | 1380 | 000 | 100 | s133%

| 300 562 0.2 1268 | 1289 | 1260 | 003 | 120 | s133%

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

750 55.5 0.96 1058 | 1058 | 1088 | 044 | 088 | s120%

| g3s 55.2 087 1023 | 1023 | 1023 | 045 | 080 | zizo%
200 55,0 1.08 985 | 995 905 | 050 | 080 | s1z20%

. 2450 s2.7 1.85 7.ra 7.7 7.78 035 | 0&2 +120%

5250 485 5.36 480 | 480 | 480 | 080 | 190 | s131%

5500 486 5.65 472 | 422 | 422 | o0s0 | 190 | s131%
5600 4B.5 577 4.10 410 4,10 050 | 180 | $131% |

5750 483 5.04 423 | 423 | 425 | 0s0 | 190 | s131%

P-'W-IU'I?L maﬂﬂhﬂrﬂﬂmﬂtaﬂrwﬂbﬂﬂ?ﬂiwmmha lillllﬂ'ﬁ:dhlﬁﬂlrm
P FSS of e Comd® uncorkainly at calbmbon frequency and e nal st
hllm'!ﬂ-hl'llllt'lﬂ.!l 40, 50 and 70 WHE for Corn aasasamacts a2 3, ﬂ-ll.ﬂ‘l. 150 and 220 Mtz
am-uumwmu 13kMr i 590 MHz. Al § GHE
Htmmm%ﬁmh“dwp:uﬂmham:niﬂim o
LI values. M frequancias abovo iy of thded phrETatE. Iy replriciod o & uncEinasly E
FMWHMwmm 1 v
men dodermined during calivabion. SFEALD wmamietd Bl tha fomsnng dedabion dug i o bousdary sfeol ster
Mﬂhﬂiﬂ:11&%“1%““12‘““““:4%“wmmmmnmu
the Boundany

Sarmeter from

Formada s appied by

'W—.—u.

mespecively. Walkddy
vaslidity ean ba datended b & TH) MHz

Cortifichio No: EXG-T5EE_Nov1d
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EAEDVA- BH- T3 Menvernber 8, 2008

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

.
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+

|
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T
|
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e
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I

Frequency response (normalkized)
=
|
|
|
|
|
II
!
|
]

o 5
08 . Al
E
o7 : | | 1o
115_.._'.. ............... - ....................
a5 3 10 0 i i 5 i ¥ i i L 'l { { . | 'l LI I i
o 00 1000 1500 2000 2500 3000
t[MHz]
red &
Uncertainty of Frequency Response of E-field: £ 6.3% (ke2)
Cariificabe Mo: EX3-T533_MNovis Page 7 of 12
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X0V BH: TR Hovgmbr 8, 2019

Receiving Pattern (¢), 3 = 0°

=600 MHz TEM =1800 MHz R22
L] -
s Lol L) L3
i ]
e " # b
B 2o . : e P T | & g L
& |
- e TR TR et r - ¥ Foiny s oagBn |
- N il 1 ¥ R i T
i f v ' i
3 v . " ¥
e o
- | - ¥ - | )
] . |
- ] - [ L] Ly
Tob X ¥ 4 Tet K i L

05 L - WPELICONTIN (A I SERETRIETE e S—

1DEH:| Uﬂﬂ 1!9]!4{! M'ﬁu

Uncertainty of Axial lsotropy Assessment: £ 0U5% (k=2)

Cartificato Mo: EX3-TSE3_Novid Page B of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 45 of 118



FCC ID: AZ489FT7111/1C: 109U-89FT7111 Report ID: P9377-EME-00011

EXA0V4- SHTI33 Movnmbe 6, 2010

Dynamic Range (S
(TEM call , f,.u= 1900 MHz)

10

i
5 11 i i1}
g | LI
o e -——r:'-
IE g i :I | W
i 2 B ; i
o ; £ | |.i.
T 10 wm 1w
[+]
gk corTgen A aed
Uncertainty of Linearity Assessment: £ 0L6% (k=2)
Contificate Moo EX3.-TE33_Novig Page 8ol 12
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EX30Vd= EN:T533 eovpmbar 6, 2010

Conversion Factor Assessment

1= B35 MHzZ.WGLE RS (H_comf) I'= 2450 MHz WGELS RE2 (H_conF)
A
o
FE ]
i
1] l\l
.\ M
i kol
|
i - B
1] u-
. |
_-q,: ......... B i -
L L] L] '.I'p-:'\-l = ! = i ﬂ::‘ L) -] L
Ll LW &

£ ]
e -]

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

-0 -08 08 04 02 00 02 04 OB 08 10
Uncertainty of Spharical lsotropy Assesament: £ 26% (k=2)

CanSicats Mo EX3-T5EE_Novid Pago 100l 12
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EXI0VA- BH:TEIT Mavember &, 2018
Appendix; Modulation Calibration Parameters
uin Communication System Name A B [ o VR Max
dB B L] my diw. {h=2)
D oW x| o8 b0 10 | 000 | W57 | 2B% | E4AT R
¥ g 0.0 1.0 158.8
F3 0o 00 1.0 [ AR
10117- | IEEE BOZ.11n (HT Wixed, 13.5 x| om 8T8 | 207 | BO7F | 1356 | :30% | 24T %
¥ | o 880 | 208 482
z [T ] 21.0 130
- IEEE 882 11 [HT Mixad, &5 X 8,44 BT 8 P06 840 125 | 27w [ t47%
|GAG | Mbpg, BPSK)
¥ | 040 iTa 208 1414
. TS e— 1 N W O 1326
Bﬂ;s EEEH’?.HH'HHE-IEHI x| 25 ) ke | 154 | 1369 | 205% |47 %
¥ | 247 BB | 178 158
Z| 338 | rzs | @07 1405
417T- | IEEE BOZ 1 1am Wik 5 GHz X| oM 7.8 W0T | BZ3 | 108 | A% | 247 %
| AAB i}
¥ | #48 618 | @08 HiE
z | o= 601 Ho 1916
w—m X | o7e 678 | 208 | 636 | 1307 | 227 % | 247 % |
| AAE | MESD, R duty eycle)
¥ | 6ea 681 .1 1435
Z| o B8.3 .2 1338
10534- | IEEE B02.11ac WiFi (40MHz, X .28 F] IR BAS | 1370 | 130% | ta7 %
| AR | MOS0, B duty apde)
¥ | f8s &7.6 0.7 FE
£ mmn BAT 214 1404
10844 | IEEE B02.110c WiFl [BOMHZ, x| 1080 s 211 | BAT | 1428 | =90% | 247 % |
| AAE | MCS0, Bopc duty cycls)
¥ | 1008 677 mr 1T
Z | 1063 5.0 1.4 W70
Hi- IEEEBI:E.HHWFIEAGH! % | 280 | 858 1T0 | 150 | 1026 | =07% | 247 %
v | s a1.1 ¥ 1449
Fi 554 737 HA 1364
¥0555- | IEEE BOZ 112 Wil 5 GHz % | o8 61T | 210 | BED | 1253 | 125% |47 %
| AAR | {OFDM, 6 Megs, BOpc duty cycle)
¥ | &8s &7.8 211 1368
z | aes 6.1 .3 1287
;Mﬁ- IEEE 502110 (HT Mied, Z0MHE, | % | 978 &7.7 A0 | 663 | 120 | £2T% | t4T % |
| AAB | MCSD, Sipe duty cycls) e
¥ | 968 ) 212 137
Z | w82 [TE] 14 EEIE]
E?au IEEE 802.11n (HT Mixed, 40MHz, | x | 1038 B3 ZIA | B8 | 1343 | t30% | 24T % |
| MICE0, Spc duty cycla)
v | 104 1T} 4 1467
Z | woar [T HE 1373
Cortiicate Mo: EX3-T533_Novis Page 11 of 12
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EXIDV4- SN.T53T Movamber 6, 2010
10607~ | IEEE B02-1Tac Wi (20MBIz, % .78 T8 Kl BB | 1260 | 233% | 247 % |
| AAE | MCSD, Spe duly syck)

¥ | S8 | &re | 292 1288
. £ 283 63.3 2.4 131.1 e ]
0616 | IEEE B03.11ac WiF| [+0MHz, x| 104 €83 | 214 | BEZ | 1344 | #33% | 24T %
| AAE [ MG, Bdps culy cycis)

Y | 028 BA4 | 214 1468

Z | a4 BaE | 218 TIAT
FIEEMJMEWL X | om B45 | Zi4 | BB3 | 1385 | i35% | 247 %
| AAR | MCED, Blpe duby cycha)

¥ | 1047 B76 | 208 125.5

Z| 1ora | a0 | e 4T ]

WIMMhmmmmewm.i-mhuwum

Comficate Mo EX3-TSX3_Novid
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Calibration Laboratory of

Schmid & Partnar fo* g Serdos sulsss didalonnages
Engineering AG Sorvizio weizzero di tarsturs
Zevgievesirates 55, 4904 Zeich, Suitctand s/ 8 n-h.cm:u.u..

Ascrpcted try the Swiss Aocredilation Serecs [SA5)
Thi Swiss Accreditation Service ks one of the signstores. 1o the EA
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Glossary:

TSL fissue gimulating quid

MORM:, vz sansitivity in free space

ComF sensitivity in TSL § NORMxy 2

DCP digdie comprepalon point

CF cafrsl Facder (1iduty_cychad of the RF sgnal

ABCD mdulafion dependant linearization paramalers

Palasization g o rolation arcund probs axis

Polarization & & rotation around an axis thal is in the plans normal to probe axis (at measursmant centar),

lg, & = 0 I8 normal b probss axis

Conrscior Angle informartion used in DASY system 1o align probe sersce X b ths robol cocrdinate system

Calibration is Performed According to the Following Standards:
a) I|EEE S 1528-2013, "IEEE Recommended Practice fof Determining the Paak me Spocilic

Abscrption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Tochniquas®, June 2013

L] IEEﬁzaﬂBd ", Measurement procedurs for the assessmant of Specific Abaomiion Rale [SAR) from hand-

devices usad next 1o the ear (requency range of 300 MMz to B GHzY, July 2016

L] '|ECBZED9-E “Procedure to deberming the Specific Absomption Rate (SAR) for wirsless communication devices

wsed in close prodmity to the human body {freguency range of 30 MHz2 to 6 GHz)", Manch 2010

d] KDB 885664, “SAR Measurament Requirements for 100 MMz to § GHz
Ihthodl- Applied and Interpretation of Parameters:

NORMy. - Assessed for E-field polarization & = E{fsiﬂﬂhﬂ-hlnTElFm!:iﬂmmmu?m].
NORM .2 aro cnly intermesdiabe values, La., the uncersntes of NORMLy,z does not affect tha £
uncartainty inside TSL (set balow CamiFl.

RORM .z = NORM 2 * fregquancy_response (see Frequency Fesponse Chart). This linsarization is
implementad in DASY4 software versions la%er than 4.2, The uncertainty of the frequency responss is inchided
in the stated uncertainty of ComdE.

DCPxy 2 DCP are rumarical ineasization porsmalens assessed based on the data of powar Swoep with CW
gignal (no uncerianty reguired). DCP does not depend on requency nor media.

PAR:PAR is the Peak 1o Average Ratio that & not calibrated but determined based on ihe signal
characteristics

Acyz Beyn Coyz Dy VRxpz A, B, C, D are numerical Eneanzation parameters assessed basad on
the data of powar Swesp Tor speciSs modulation signal. The paramaeters do nat depend on frequency nar
media. VR is the maximun calbration range axpressed i RMS vollage Siross he diode.

ConvF and Bowndary Efect Paramoters: Assessed in flal phantom using E-field (or Temperature Transier
Standard for f = 800 MHz) and inside waveguide using anatytical Seld distibutions basod on power
measurements for | = B0O MHz. The same selups ane used for assessment of the parameters apglied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Those parameters are
usod in DASYS softwars bo improve probe accuracy closs 10 the boundary, The sansiivity in TSL cormespands
o NORMY, .z * Convi whesnaby the unceriainty comesponds o that given for Comd. A dapendant
ConvF Is used in DASY version 4.4 and higher which allows exiending the validity from = 50 MHZ 10 £ 100
MHz.

Spharical isofroepy (30 deviation fram isciropyl: in a field of low gradients realized using a flal phandom
exposad by B patch antenna.

Senzor Offsel, The sensor offsal cormesponds (o the offsed of vifual measurement center from the prabe i
{on probe axish. Mo lokemance neguinsd.

Connaciar Anpha: The angle & assessed using the information gained by determinirg the NORMe fno
uncertainty required). " . E
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EXI0E - BNTS1T Ochober 24, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Basic Calibration Parameters

o= T Bemorx Sensar ¥ Sorsor £ Une (=3] |
Norm (uViVim 7" 046 037 0.44 2101 %
OGP (m) oa.0 I 866 998
Calibration Results for Modulation T
uin Communicaticn System Hame A | B C D VR Wax | Unc'
- i A e m dew, h=2)
0 [ ] 0.0 T+ 1.0 000 | 1184 | $38% | 24T h
¥ [T 0.0 1.0 1331
Z a0 [ 08 1.0 1174
Piotn: For details on UID parsmetars see Apoendi
The reported unceriainly of measurement is stated as the standard uncenainty of measurameant
multiphed by the mmag& I‘antnr k=2, which for a normal distribution mrraspr:f?uis o a coverage
probabiity of approxdmately 95

*mmumxﬂmmmnﬁmwmmlﬁnmsma

IMMHWW wncaitanly fcd requined.
anmhmmm liranr o apehying ectanguiar distribuBon and is enpnessed or e squane of n
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EXHINE— SNTE1 Ciciohor 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Prabe Parameatars

Sensor ArTengoment Trisnguiar
Connector Angle () i ]
Mechanical Surface Deteciion Mods enabled
" Oplical Surlace Datection Mode disabled
Probae Cvoral Length 337 mm
Probae Body Diamsabar 10 mm
Tig Length 8 mm
Tip Diamater 25 mm
Probe Tip i Sensar & Cakbraton Point Tmm
Frobe Tip 10 Sansor ¥ Calbrabon Pos 1Tmm
Probe Tip to Sensor 2 Galiraton Foint 1mm
Riecommended Measursmeni Cistance lrom Surace 1.4 mm
Corificale Mo, EX3-T811_0ct19 Pags 4 of 13
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X0V~ SM:TE11 October 24, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Head Tissue Simulating Media

| i) © Fﬂ' “”'EE""" ComvF X | ConvE Y | ConvF Z | Alpha® m- 1::1_
150 523 076 | 1215 | 1215 | 1245 | 000 | 100 | £133%
300 453 087 | 1087 | 1087 | 1087 | 008 | 120 | #133% |
450 4315 087 1030 | 1030 | 1030 | 010 | 130 | $133% |
750 418 0.88 957 B.57 957 046 | 080 | »120%
515 415 0.00 0.28 8.28 8.28 0.3 1.0 +120%
800 415 0.97 806 | 806 908 | 049 | 081 | £120% |
1450 40.5 130 B.17 817 B.A7 0.10 0.80 | £120%

| 1810 40.0 1.40 7.84 T84 T4 | 028 | 080 | £120%

| 1000 40,0 1.40 .88 7.58 76O | D34 | 080 | +120%
2100 308 145 773 7713 | 773 | 033 | 080 | £120% |
2300 85 1.67 735 | 7.35 735 | 038 | 090 | +120%
2450 o 1.80 7.08 7.06 708 .33 0.90 +12.0%
2600 39.0 1.96 681 B.81 681 035 | 080 | £120%
3500 7.9 291 .56 666 | 668 | 038 | 130 | #131%

|__3T00 w7 3.12 6.56 856 | 656 | 035 | 130 | £131% |

* Frogusscy vty svov ﬂﬂ'hultm}ﬁuﬂrmﬂ-iumﬂdﬂm1m?m!] it i restricted to & 50 MHE Tha

I8 e R5E of e CorreF urcartainty ol calibration fraguency and the uncestainty for 19 indcaled reguessy band, Freguancy vadty
o 300 Mz i 1 10, 28, 40, 50 and 7Oy for Convf masasaments & 30, B4, 138, 150 snd 320 M reigecively. Vakdly of ComF assessod
l“'h-“llﬁ.lfdw“ﬂdﬂﬂllhhl'-ﬂﬂ'h:.lmﬂ-{lhmmyunhwu: 180 MHy.

" A2 tretptneies beow 3 (GHE, e waldity of Btum parameters (r and o) can e eelmeed do = 10% i ot el Terimusda I appiesd o
mmﬂ A2 fraquincies above 3 GHL P validiy of insus parmaiers f¢ and o] @ mstricted i 1 5% Tha uncortainty s iha RS of
r.r et laendy o daaled LR hiut R Emeling

AlshaDapsh oo deftermined duing mmmﬂﬂmm“n“mmﬁmm-
mlﬂhln:!ﬁ* 1"-‘#%#1%“ below & 2% for fmquisncies. betwean 3-8 GHE # 6y delanss linger thin hall the probe g
dlmoner tha bosndany.
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FCC ID: AZ489FT7111/1C: 109U-89FT7111 Report ID: P9377-EME-00011

EXACNS- SKHETST1 Ociohar 24, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Body Tissue Simulating Media

| tuny® | pemtiny” {Sm)” | ComvFX | ComFY¥ | ComFZ HE e
150 61.9 080 11.72 11.72 11.72 000 | 1.00 +133%
300 58.2 0.92 1112 | 1192 | 1942 | oo | 120 | :933%
450 56.7 0.4 1059 | 1089 | 1050 | 008 | 130 | £133%
750 555 0.98 8.52 9.57 952 | o048 | 080 | £120%
B35 55.2 o.or 9.2 .26 9.2 .40 0.80 £12.0 %
800 55.0 1.05 o144 9.4 0.14 042 | 0B84 | £120%
1450 54.0 1.30 747 7.87 707 030 | 08 | +120%
1810 633 152 764 764 7.64 034 | 080 | +12.0% |
1900 533 152 r.a7 7.37 7ar D44 | 080 | +120% |
2100 532 1.62 746 7.48 748 031 | 086 | +120%
2300 529 181 7.21 3] 721 | 035 | 090 | :120%
24850 52.7 105 8.97 6.97 697 | 036 | 080 | +120% |
2500 525 216 6.88 6.98 688 | 032 | 090 | £120%
3500 51.3 331 E.11 611 | &14 040 135 | 2131%
3700 51.0 | 385 6.02 602 | ez 040 | 135 | :13a%

© Frequency validity above 300 MHz of + 100 MHE ooy apobes For DESY vwi.4 and higher (see Page 2), elsa il & restricisd 19 & 506 The
uncednmnty @ the RS of the Qo untertainty sl caiforation frequency and B uneartainty for the indcstsd fregquancy band bty
b 00 Mz i3 = 10, 25, 0, 50 mnd 70 MHE lor Coted anssamants af 30, 04, 128, 150 and 220 WHz respectvely. Viskdity of asseged ol
B MBEr i £-0 iHe, gngd Comd sosmaind af TY Mz s 8-15 Mi iz Above £ GHz begquency walidity cin be exdenced 1o = 110 MHz
'Mwhhlﬂ'thﬂidhd-nmnlﬂﬂmumurIﬂhlmmmuwm
makiarad AR vabem. Al Sequencies abave 3 GHe. T vabaity of Sisue parsesiens (o oo o) B restricied 0 = 5%, The uneenarty B S RSS of
This Cord® uncadsinty kor indkeatsd RSrGHE litdod SorEmoten.

. nmm“”mmmmmmnnwﬂm B
S e I 2 1 R i Biblow 3 GHz and bolow & 7% o ineouniiss Detwiben 38 Gl at any distance Langer [ha hall B probe tin
dameple trom Fa boundary.
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EXI0V- SNTE11 Oetober 24, 2019

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

3 ST PRI AR SRRV PR A LTS

Fregquency responsa (normalized)
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Uncertainty of Frequency Response of E-feld: £ 6.3% [k=2)
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EXICV4— SRETS11 Cctobar 24, 2019

Receiving Pattern (¢), 3 = 0°

=600 MHz,TEM f=1800 MHz R22

. e i ] i ;
- Ih-- B2 BE 44 aR n = 3 WY, 4 oy * o
e - 1 i v Y
| -
“ i
= @ £
F o =t I = ] s
— m — o
i | * ¥ ] . L3
Ted x ¥ I Tal X ¥V T

Eror (48]

Uncartainty of Axial Isotropy Assessmont: £ 0.5% [k=2)
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EXIOWE- SRTS1 Cctober 24, 2019

Dynamic Range f{
(TEM cell , fou= 1900 MHz)

H | TR M

: 1 i | ﬂ {11 1 |

g T TTTIE I

% .|.” * --.-J-..I' e "

! il ' S I

A

2 LI 1§ |
(0 o et . 108 i

G I !
um-'gmm
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EXADVE= SHTETY Ul:h:hu'Ed-..HHB
Conversion Factor Assessment
1= BX5 MHz WELS RS (H_con) = 1800 MHz WGLS 22 (H_canF)
. g
B \"L- - I.LI
& 18 % "-
% . S
?.._ I8 Il‘: &
i kL 3; |
3 *
| ] I-?-. ] ..:-rl .— 'I. ; n : --'-i | m "m JI:C'{ = o _l._ _;\:l ..'.l
r-u_'ir -r-l':i-lﬂ e hu-ln.:--
Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz
10 08 <08 04 02 00 02 04 oE 048 1.0
Uncertainty of Sphorcal lsotropy Assessment:  2.6% (ke2)
Cadificaia No: EX3-T511_0ctia Page ¥ of 13
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EXCH0NVA- SH:T51 Colober 24, 2018
Appendix: Modulation Calibration Paramelers
Ui Communication Sysiem Hame A B C [ VR Mnx | Une
o8 | dBviv dii m dev. | =2
[ oW x 0.0 0.0 1.0 nod [ 14 | S5EN [ 2T %
¥ oo 0.0 1.0 1331
e elians Stedvan it s st Yt of 0.0 1.0 1174
10100- LTE-FDD {SC-FOMA, 100% KB, i B43 ar.e 108 567 THE | 4% | 24T R
| GAE | 30 MHE, OP5X)
Ll YT o2 21 1128
z .28 674 197 140.0
18- | LTE-FOD (SG-FOMA, 100% B, | X | 6.29 673 198 | 580 | 1385 | t221% | x4T %
CAG | 10 MHE, OPSK)
¥ 750 a7 4.5 11001
z 626 673 | 188 ___| 1388
W0 | L [SC-FDRA, 100% RE. 5 | X 547 &r.0 198 | 575 | 1044 | e28% | 247 % |
CAG | MHz, OPEK)
¥ 68T TZE .2 148.0
z 503 [T ] 155 132.2
10154~ | LTEFDD (SC-FOMA S0% RB, W0 | X Bg7 | &70 108 | B7B | 1348 | £2E% | 24T %
| JeHT, SR
¥ B85 | Ta0 245 1450
2| 895 | esn | e [ 1596 |
10156 ~FIO0 (SEFDMA, RB.S | x| s (1K) 198 | 579 | 19 | 225% | z4T W |
| CAG | MHe QPSK)
¥ | 652 T40 252 1444
e | 572 L F ] 18Ty 1=0
1160- | LTE-FOD (SCFOMA SORFE. 15 | & | o4 BTS | 200 | 582 | 02 | £25% | t4.7 % |
| CAE | MHz QPEK)
¥ [Fid TEO 58 LLE]
e Z ) 637 Br.4 189 “’:H___
TOIES- LTE-FDD (SC-FOMA, 1 AB, 20 X 4| B7.0 M0 573 11 L27% | tdTE
CAE | MHz, CF5K)
¥ 720 810 FoF] 126.3
z 47T 6.7 198 11T
AWM TS LTEFDD (SC-FDMA, 1 RA, 10 ¥ 480 66.0 ET] [%F] 116.1 +FER | adT %
¥ | 6a7 8.0 28.1 120.3
e z 480 669 109 | 1
107 | LTE-FDD | TR, 5 X 4.82 a7t 201 573 | 1155 | 228% | £4.7% |
Al | Wik, QFSK)
¥ | Bea a1 | are 1284
z 4,78 6.8 100 1129
TI01E1- | LTE-FOO [SC-FOMA, 1 AB, 15 x| anm Br4 203 | 572 | 1183 | £25% | z47 %
CAE MiHz, OPEK) L
¥ aat TET 4 1259, 1
| Z 4.0 155 & 194 1141
297- | LTEFDD (SC-FDMA, 50% BB, 20 | X 7 S8 | 1382 |
i | v grosg 53 ar.y Nz L25% | t4T %
¥ .84 761 =4 1904
F a2 67.5 200 | 136.2
- :.sz1 FOMA, TIONFB, | x 8.0 B8.1 04 | B08 | 1440 | E2E% | £4T % |
13 MHr, OF5R) a
v [ Bsr e | Is7 1
z 5.90 88.0 0.4 140.7
Cartiicaty Mo: EX5.7811_Oct1 Page 11 of 13
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EXMOVib= SHTET1 Oiclober 34, 2018
(10418= | IEEE B0 170 WiF1 2.4 GHE i 0% | 247 % |
Ha 5 X[ s T8 | 200 54 | 1305 | 230% | zAT%
¥ | 744 000 | 381 1465
N— - z2| 33 My | 200 1282
M35 | LTE-TDD (SC-FOMA, | RB. 20 | X | &67 T 1
e e i 00 | 22 B2 | 1340 | t22% | 24T %
&Hw
¥ | &40 766 | 260 1423
I04ET. LTE-TOD (GL-FOMA, 1 RB, § 2 e =
- o0 1AA, & X | 587 0.0 TEZ | 137 :
o ""', F=F] E1A% | 24T W
¥ | 580 28 | 280 VaZh
z 865 BR T 29 1.7
10470 | LTE-TOD [SC-FOMA, 1 RB, 10 ®
554 608 A0 | TE | TS | 214% | 247 %
AAF Il-h.m? UL? :
¥ | 57 718 | 284 Ta2]
i F 4 568 ek 230 1318
LTE-TOD (5C-FOMA, 1 RB, 15 * 567 T FEE] TAZ | 1335 | t12% |47 % |
AAE WMz, QPSH, UL *
T
Y| 565 | 714 | 283 Wit
b T BBE | =30 — 1318
S0%RB.8 | x | a0z B8 2E | 7 104 | 212 % | 247
AMF | MHz QPSK. UL .,
7
¥ | Bo0 B0 | 23z 2.0
0488~ | LTE-TO0 (BC-FOMA, e T ¥ .24
L S50% FB, 10 | x 535 676 25 2 148 | 212% | 24.7
AAE Nz, GPSH, UL ' i LN
7
¥ | 628 B85 | 228 1247
F— Z| 837 | e78 | 214 REEE]
et- | L S0% A8, 15 | x .74 774 | 1183 = |
b= “m“? BBD | z18 B3 | t12% | 247 %
Y | nsa BBE | =29 125.0
zZ| &7 678 | 218 TiT.6
1 LTE-TOD {SC-FOMA, ¥ BTS B8.1 FI] T4 1181 | &1 e |
wﬁ 4 i 7 ) 2% | t4T%
7
Y | 656 BA6 | 230 ELE]
= Z| &1 B8 | 210 REEE]
LTE-TOD (SCFOMA 00 RE.8 | X | 6.37 BI7 | 218 | 702 | 148 | 214 % | 247
AAF MHz, CIPEK, UL : EATN
7B,
Y| 63« | eas | =z 1248
2= 2| em 674 | M3 1134
LTE-TCD (SL-FONA, 100% BB, X BTZ 680 nr T4 1189 | 1.4
BAF 10 MHz, GESK, UL i
7
¥ | 658 8A8 | z30 1206
sy z| a7 678 | 218 L]
0508 | LTE-TOD (SC-FOWA, 100% AB, | x 735 Ba8 | 220 | 799 | 120 | =
= il e ! I 0| sia% | 247 %
T
¥ | To8 Ba7 | zan [E=10
2] a5 | =0 1728
Cerlificabe Mo: EX3-TS11_0e118 Fage 12 of 13
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EXEDVE— SHTEN Cictaber 24, 2019
10518 | LTE-TOD (SCFOMA, 100% RB, | & | 7.08 BAG | 218 | 794 | 1420 | £14% | 4.1 % |
AMF 20 Mz, PSR UL
Sulrlrprmie=2, 3.4, 7 8.8

¥ | 683 B50 | 20 38

Z| 110 Bas | za 21,5
T0571- | IEEE BOE 110 WIFI 2.4 GHZ X | 342 718 | 204 | 188 | 1270 | £19% | 24T % |
Ak 1

Y| 813 | se3 | ns 1407

Z | am 729 | 210 oA

¥ Uincadisingy i datarmingd using e ma devition o bhear rraponss apling recangular dairitetion snd s axpeesssd for e squars of he
LCR

Certficale Mo: EX3-r511_0cti8 Page 136 13
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Glossary:

TEL Ezsue simulating Equid

MORM: Y2 sanadivily in frse spacs

ConviF wﬂmm‘l‘ﬁlrhﬂﬂ!ﬁrz

DceP diode compression point

CF crest factor (1iduty_cycla) of the RF signal

ABCD modulation dependent lingarization paramaters

Polarization g i3 rofation arund probe aads

Polarization & § retation around an ass that is in the plane normal 1o probe acs (6 measunement contes),

L., § =05 normal io probe a:xis
Connector Angle information used in DASY systern 1 align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a) FEEE Sid 1528-2013, "IEEE Recommended Practics for Dedermining the Peak Spatinl-dveraged Specific
Absorplion Rate (SAR] in the Human Head from Wirsless Communications Devicas: Measuremen
Tachnigues®, Juna 2013

B} [EC B2209-1, ", "Measurement procedure for the assessment of Spocific Absorplion Rals (SAR) from hand-
held and deices usad next to the el (requency ranga of 300 MHEz o 8 GHz)", July 2016

¢} [IEC B2209-2, "Proceduwe o diterming the Specific Absarplion Rate (SAR) for wineless communication devicos
used in close prowmity to the human body (Irequancy range of 30 MHz 1o 6 GHz)", March 2310

d} KDE 865664, "BAR Measureman! Requirermants for 100 MHz 1o & GHZ"

Hnﬁud:ﬁpplhdandlnumuﬁnﬂPﬂnm
MNORMy.y. 2 Assessed for E-lield polarization & = 0 (f < 200 MHz in TEM-cell; { > 1800 MHz: R22 waveguide].
NORMLy.z ane only intermediate values, Le., the uncertainses of WORMx v,z does nat affest the E-fekd
uncestainty inside TEL (sea balow Canvi).

s NORM{Ty. > = NORLY, )y r * frequancy,_mspanse (see Frequency Responae Chart). This inearization is
miplermaentad in DASYY soffeane versions laler than 4.2, The uncetainty of the requency response B inclusded
n the staled uncetainty of ComaF.

s  DCPxy,r DCP are numencal inesnzation paramelers essessed based on tha data of power swesp with CW
signal {noe uncertainty roquired]. DEP does not depand on frequency nor media,

& PAR:PAR 5 the Peak to Average Ratio thit is nol calibtated but detemmined based on tha signal
characheristics

s Axyr Beyr Coyr Dxyre WReyn A& B, C Oaw numenical inearization parametens assessed based on
the data of power sweep for specific modulation signal, Thi parameters do not depand on requency nor
madia, VIT is the mandmum calibration range expressed in RMS vollage scroas the disde.

= CamF and Boundary Effect Paremaders; Assessed in fial phamiom uwsing E-field (of Temperalure Transier
Standard for f < 800 MHZ) and inside waveguide using analytical field distribuSions based on power
maasuremants for | > BO0 MHz. The same setups ang used for assessment of the parameters applied Tor
boundary compensation (alpha, depth) of which typhcal uncenainty values are given, These parameaters s
used in DASYY software 1o improve probe accurscy closs 1o the boundary, The sensiivity in TSL conmesponds
b MORMy, . 2 * CanvF whaneby the uncertainty comeapands i that given for ConwP. A frequincy dependent
CoureF ks used In DASY verslon 4.4 and hagher which aliows exiending the validity from = 50 MHz to + 100
MHz.

»  Spherical isotropy (30 deviation from Solropy): in & feld of low gradients ealized using a fal phanbom
cxposed by 8 palch anbanna.

+  Sensor Offsel: The senscr offset cormesponds to the offset of virtual measunement center from the probe tip
{on probe axis), Mo talerance requinsd,

= Coanscior Anglec The angle is assessed using the information gained by determining the NO M (no
uncerainty requined).
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EX30V4 — BN:7488

Report ID: P9377-EME-00011

Ornber 24, 2018

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

Basic Calibration Parameters

X Sensor ¥ Sonsor 2 T Umee (k53] |
Roem [uvivim) T 037 a7 048 £10.1%
OCP 1058 6132 570 |
Calibration Results for Modulation Res ]
Ui [ Communication System Name A B e B ™ s Une®

@8 | dBviv L my | dev. | (k=2)

Q ow i [ oo T 000 | 1377 | E0E% | t47T%

ki 0.0 T 14 1520

z 0.0 B0 | 1.0 W15

Wose: For details on UID parameters see Appendi

probabifity of approximately 95%

ried uncertainty of measurement is stated as the standarnd mnaﬂamtynfm.aamm

mluﬁmwmmﬂmrh—z which for a normal distribution comesponds (o a coverage

"mmdmxxzmmtmns'mwmm[mmguswﬁ

liwadiaton
'L*mwbﬂ-hmm!uwmm MMMIummmmmmlmbmmuh

fuded s
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EXI0DVE= SNTAEE

Report ID: P9377-EME-00011

Oclpber 24, 2019

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

Other Probe Parameters
| Sensor Amangement Triangular
[ Connectar Angie {7} 9.4
[ Mechanical Sunace Detection Mode ertihed
[ Oplical Surace Cetocton Mode disaiied
Probe Croorall Longth 337 mm
Probe Body Diarnater 0 mm
[ Tip Lengih g mm
[ Tig Diameter Z.5 mm
Probe Tip o Sensor X Calibration Paint 1 mm
Probe Tip 10 Sendor Y Calbrasion Foint Tmm
(Probe Tip to Sensor 2 Calibration Pant 1mm
Rocommended Measurement Distance fom Surface 1.4 mm

Cerdficale No: EXC-T485_0ctid Pages 4 of 14
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EX3DAE- SM A6 Ouober 24, 20189

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative w I!Iq:l1.“ Un<

1Mne)© | Permittivity” | ()" | ComeFX | ComvFY | ComeFZ | Alpha® | (mm) | (k=2)
150 52.3 0.76 13.49 13.48 13.49 0.00 .00 | £433%
300 453 087 1220 12.20 12210 0.07 1.H +13.3 %

A50 4315 0BT 11£ 1740 11.40 0.10 1,30 £13.3% ]

750 418 069 1068 | 10.68 10.68 0.34 108 | +12.0%
835 415 (iR ] 1046 1046 1048 048 DA% +12.0%
00 41.5 [E:T 1031 10.31 10.31 0.%2 1.00 +120%
1810 400 140 8.50 B850 B.50 0.3 QAT +120%
1900 400 1.40 B.48 B4E B.48 0.24 0T +120%
2100 | 398 1.49 B.28 BAG B.38 0,34 [k +12.0%
2450 39.2 1,80 7.50 7.59 T.58 O | 000 | $120%
5250 359 471 5.60 550 5.60 040 | 180 | 2134%
5500 358 4,96 5.07 507 5.07 0.40 1.80 £13.1%
SE00 355 507 4.85 4.85 4 85 D40 1.80 +13.1%
5TH0 35.4 522 5.02 5.02 502 040 1,80 +#131%

‘l’mmmmhﬁullﬂ]ﬂtuﬁluﬂlhﬂﬂ-‘tﬂ.&.ﬂm“wnml W resSricted bo 0 30 MME The
uncerisngy & the RSS of te Com§ uncertsinty &t calitrslicn B wncariaingy lor the indicated frequsnoy Froduency valdity
Dmicren 3000 WEMZ b = 100, 3, 40, 50 mnd 10 MMz lor ConnF assesuments af 30, 54, 126, 150 ard 230 MH: respectvely. Valliy of Cored saseased sl

i

PATETIEETR
© Mipraiepth am detemirod during colbraton. SPEAG wanants thal the remaning devislion doe b P bouncany st e compansation s
mmﬁ 11 T e trncin bakorw 3 Gz angd below @ 2% for beguencies between 346 G2z ol any distance lager thae hal e poobes o
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EX30NE— SH 7488 Dok 24, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Madia

o | peminiy’ | TS0 comex | comev | conz | mpnat | | et
150 81.9 0.80 1304 | 1304 | 1304 | 000 | 100 | £933% |
300 58.2 0.92 1199 | 199 | 1199 | o004 | 120 | +133% |
450 56.7 0.84 173 | 173 | 1173 | 008 [ 130 | £133% |
750 55.5 086 1048 | 1049 | 1048 | 025 | 106 | +120%
Bi5 55.2 097 10.28 1028 10.28 0.32 094 | s120%
00 £5.0 105 | 1003 | 1003 1003 | 098 | x120% |
1810 53.3 1.52 g48 848 B.48 038 08T | £120%
1800 §3.3 1.52 £37 8.37 8.37 038 | O8F | +12.0% |
2100 532 162 834 8,34 834 034 | 0BT | +120%

| 2450 E27 198 167 .67 T.67 037 | 080 | +12.0%
5250 48.9 536 472 4.72 472 | 050 | 180 | s134%
BS00 488 5,85 4.28 4.7 429 0.50 180 | £13.1%
5600 48.5 77 | 412 | 412 | 412 | oS0 | 190 | s134%
5TED 483 5.94 428 428 435 | 0.50 1.90 $13.1% |

 Fenquency wakdity above 300 Mz of = 00 MHz gy sppliss for DASY wi.d and higher (See Page 2, ol | & reaiieted b i 50 M. The
uncermnty i e FSS of the Cornf uncertsinty of colbrabion Sequency and th uhaeitiinty & the inScated equency tand. Frequensy vaildty
fophouar 300 Mz i = 10, 25, 40, 50 el TO MHE for CornF sspiements a8 30, 64, 128, 150 ard 220 MHE rospectvely, Vil of Comd ssssted
& Ml i 4-0 MHs, e ComeF asessad al 13 M8tz b 8:19 MMz Abowe 5 GHr Traquency walicity cas bo axiended i 2 110 MHz

" AL fricumneies below 3 (G, the validity of beswe parmmerteey (z Bed o con be e to 1 5% i lquid compenaation fomuls s appled ko
aiiared SAR valoss. Al boquencies above T Gz, The valdily of isus sarameters (v 6% o) s resricted to & 5%. The uaceimirly s S RSS of
s CormF unperisdngy for indiaaled LGt [Nl Baramatens.

© AiphaTiopth any deloemined durng calibrabon. SPEAG wisrnts [hat the remainicg devision g 10 he boundary s she ™
mwﬁhﬁnﬂhﬁlﬁhﬁm1nhmmuﬂm-qmmmmnmﬁ
dpmpter baeridary.
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EX30v4= SNT486 Ciclober 24, 2019

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

Frequancy fesponss normaized)
-—?; T
.
|
f
i
f
f
|
f
|
3
4
-
i

og{
u_g-: -_¢ ........... o mmE———
(i '_'_ ........................................................ -
ﬂ.ﬁ_: EE, CENSSEFLARRIL DONTILINE [irns FLIENTRRRETR oo Syienn . i -
= !
a5 - || Il e o} I T | . Ll i i L d . 1
1
1] 500 a0 1500 2600 2500

Uncenainty of Frequency Response of E-field: £ 8.3% (k=2)
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EX3DV4- SH.T456 Ociober 24, 2015

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
il al
M B X i
LT gl F - Fe
i ! 1 P .
. S . iy Y
b - s I i @
- '3 -~ - BE b -u:.“ul 4 - r S :Bl!\,| [ =] ud--ll
- 1 e i Y
1 " ]
L. g -
= g BT = anm - o 2 % i
o] i ]
[] (] . [] [] L]
T X ¥ L Tt 4 ¥ z

Uncerainty of Axial lsoiropy Assessment: £ 0.5% (k=2)
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D}"HII"II]I: Hﬂﬂgﬂ' f{m]
(TEM call , fow= 1900 MHz)

Uncartainty of Linsarity Assessmont: 2 0U6% (k=2)

Cortficate Mo ExX3-7486_ 018 Pago 8ol 14
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Exaiva- SMTa86 Ocipbar 24, 218

Conversion Factor Assessment

1= B35 MHZ. WGLS RS (H_comF) [ = 1900 MH2WELS R22 (H_conv)

T

T "'.\ BN

A
F -
; £
|
= 28 = |
1 m m|
¢ a
id
|
|
1
& i
PP A It
L) | L] L = ) £ & L] [ - .3 - "
[ 2] ]
x! 1] L ¥] il
-‘-\"-" el Lt o+ ] rEraaed

Deviation from Isotropy in Liquid
Error (6, 8), f = 900 MHz

10 0% 08 04 B2 00 02 04 08 08 10
Uncertainty of Spherical Isctropy Assessmant: £ 2.6% (k=2)

Carlilicatp Mo: EXI-T486_0e11D Pago 10 of 14
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EXxafive- SHT486 Oclober 24, 7018
Appendix: Modulation Calibration Parameters
uin T Communication Sysiem Nama A B c D VR Max T
98| dBviv g8 | my | dev. | e
] o F 0.0 B0 10 086 | 1977 | 298 % [ 247
¥ 00 | oo 10 1520
Z L] (1] 10 W1
021 | GEM-FOD (TDMA, GMSK) X | 1547 | 1000 | 262 | 630 | 620 | 208K | £47 % |
¥ | 1451 :a_| 70 BT
| 2 | 10439 s | 264 < = =
WOe3- | GPASFOO0 [TOMA, GMSI. THE] | % | 168 5.0 120 | 95T | 802 | 257 % | 247 %
¥ | 2848 T | @7 B8
Z | 108 | @85 | =83 (K]
10024 ﬁ:ns-smnmmrm- X 089 80.7 B 658 | 1258 | 30% | zdT %
r 2105 e 231 12-?.5
| Z| 248 41| 170 L
Emm EDCGEFDOU (TOMA, 8PS, TNO} | x | aar B3 | M3 | TREZ | w28 | =1.7% | 247 %
¥ | 548 74 232 [FX]
E A% 814 T4 E20
L= E::ﬁemnmamm‘ﬁ x| s=a 799 Zh0 | B85 | 1198 | tiB® | 247 % |
¥ 415 768 258 L)
Z | &a1 8.1 a7 1411
10027 | _??mnmﬂm X| w47 | 885 | ;iz | 4060 | 1213 | 0% | 24T % |
Y| 208 | s | a4 1261
: 2| 1302 | w82 | 7 i
8- (TOMA GMEF_THD- | % | 253 gB0 | 204 | B8 | 1367 | 227 % | 24T R |
Loac | 1-2-3)
Y| 1501 | w2 | 224 ITE]
e e s Z | &M ga4 | 253 03
Wm—rmm [TOMA BPSK.TNG- | % | 947 BE7 | 364 1776 | 222% | E4.7T% |
Y| 543 | 822 | 2om T84
Z| 1013 | ez | 3a7 1354
g;m- COMAZDO0 {1aRTT. RC1) x| &7 TBOD | 247 | 457 | 487 | tIA% | 247 % |
Y 4.0 681 .1 1181
Z | som 2 | 37 126.2
- | UMITS-TOD (T0-SC0MA, 1 X | 457 TBE | 300 | 101 | TI8 | 222% | £AT %
¥ | e 730 | 280 [F¥]
o 2| a8s 753 | 28.7 [[F
10088 | EDGE-FOD (TOMA, 8PS, THO- | % | 688 B72 | 207 | G52 | 181 | B % | 24T %
| DAC 1-2-3)
¥ | 518 #z_| 218 42 h
N R Fi 4.86 aa 6T T8
:__ug—ia COMAZDO0 {1xRTT, RC3) x 6.20 o7 2.3 8 [ M4AT [ 21AR | z47% |
¥ | dibs nr | s 1158
Z| €70 | 787 | oas 155
ﬁ-&m gﬂs-r-'mn_'nﬁim?hu- X | 1543 895 | 244 | 656 | 1254 | 1AE% | 147 %
¥ | 1818 #We | 238 1211
Z] 982 | 902 | 274 TR
Cortificate Moc EX3-7485_Oci19 Page 11 of 14
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EXEDV - SN TARE Oclober 24, 2019
@_Eﬂﬂimmmmb K| Wie | 892 | 372 | BEE | 11B7 | t2T® | 14T R
¥ | &2 x| 8.7 52
£ ] Aa 24 35,7 1S
10117- | IEEE B02.11n (HT bioed, 156 x| a8 BAE | 218 | BOT | 1087 | 7% |E4T % |
Y| a2 | &4 | 218 1178
Z | o4 (K] 22 i
10158 IEEE B 11n (HT Misnd, X 1017 710 FAR] [T 1440 | 274% | 2dTH
CAC BF3K)
¥ | & B8 T 1123
TS Z| wo | 3 oY) (FF ]
e | COMA000. RCT, BO55, Full x| 18 [T 23 | 351 | 483 | t10% | 247 % |
ARE Rala i
¥ | 757 828 | 276 176
FAEE 833 | 277 126.1
10289- COMAZDND, BT, 5055, Ful X 11.80 [ 4.4 346 WA | =1 9% | 24T %
AAB Fealn
Y | tam 283 | M1 1152
Z | 1zom 871 331 EF=E)
T0Za2- | COMADOD, RCS, ] x| 1 08 | 148 .
EH] A T Hi% |t %
Y| uw Y ETT 1144
Z2 | 1337 98 | 330 | | TS
0. | COMAZO00, B2, 503, Fullkale | X | 1178 B M4 | 350 | M35 | 2I% | 24T R
AAR
¥y | 1262 T .5 Ti6.0
Z | 1086 8.7 323 1238 .
ZH5- | COMATON, RGT, 503, 16 x| am 1240 | 6a0 | =08 TATE |
AAB Rats 28&. ol s - »
¥ | 45 | 634 =8 5.7
e F4 ] 515 4.8 4.0
1040E COMAIOO0 [TaEV-DO. Rev. ) | K | 1720 | 988 | 322 | 878 | W57 | 214 % | 24T %
¥ | B B8 5.8 1186
2| 13ss5 833 | 300 = FIA]
10404 | COMAZDO00 (TeEV-DO, Rov. &) | % | 1588 | ©94 | 228 | 377 | 1465 | 216% | 247 % |
L AAR —
¥ 1819 54 .31_3\_ 118.1
2| 18 g93 | x4 1764
[ 10408 | COMAZOND, ROJ, 9052, SCHD, | = | 17.00 B | ;. 522 | B4 | =1
s i ! 576 a3 X i 8% [z4.7%
¥ | 17e e | 291 1201
Z | 102 B4 1 FIE 1m0 |
.:..u;b EEEEI.HH'HF-?.I-EF‘H X 747 984 345 | 154 | W08 | £25% | c4T %
¥ | s W00 _| 33 1208
Z| amn BB.5 | 328 K]
0417- IEEE 821 1amh WiF 5 GHe X 1051 20 Fa [ FE] 1438 | 21.7% | 247 %
¥ | 1007 70.1 230 1.5
S Z ] 103 mr | @z | | ks
18- | IEEE BOZ11g W 2.4 X | 1040 T2.0 238 | B | HZ3 | 21T % | 24T % |
ARA {DSES-OFDM, B Mbes, Bonc duty
ychs, Long peoambsiy)
¥ | 8s2 gol | 228 0.3
Z | vooe 708 | 23z 1210
Cariifcote Mo: EX3-T488_Ociid Page 12 of 14
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ENIOVE- SNTANE Deteber 24, 218
[T0488. | COMAZO00 [12EV-D0, Rev. 8,2 | K | 1047 | 778 | 257 | 855 | 1247 | 217 % [247% |
LAAA curriers]
Y | &8s F25 | 233 Ml
z | sa0 T2 | 240 ]
0450 COMAI00 (1xEV-00, Rov. [, 3 x 11,67 Th A 249 B25 ME1 | £1.7% | 247 %
AdA Carrhers)
¥ | 112 T2 240 70
k4 11,08 724 349 1271
0515 IEEEmﬂi'l'lnm-u X 734 B4 8 158 | 1RLT | 222% |2AT% |
{DEES. 2 Mbps, Bpc duly oy
¥ | o7 8.7 | 330 1211
z| wa 236 1Z8 134
10825 | EEE B07, 1180 Wikl [Z0MHE, X | to70 721 240 | B38 | 1454 | 7% | 147 %
ARR MCSD,
Y ] 0.8 o4 33 na
i Z | 033 0.8 rkd 1231
Aﬁ'— IEEE BOZ.118c Wil 4001z, X | wre | 71 | 234 | BaB | 068 | 21.7% | 24T %
| MCED, fpc duly cycha)
¥ | 088 | oo 729 118.8
FANET 711 734 1300
:I:Eﬂ— IEEE BOZ 112 WiFi (BOMHz, X | 1082 T4 28 | E4T | W0B4 | 1A% | 247X |
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of b =S Schweizorincher Kalibrirdienst

Schmid & Partner £ Y h‘" S Sorvice suisse o taloanage
Engineering AG : o € sorvisio suizsaro il tarmburs

Zoughaussimase 43, 004 Zurich, Switzeriand = Y/ 8 Swiss Calioration Service

!mmwmmmmqmm
Thee Swiss Accreditation Sevvice is one of the signatorios 1o the EA
Hmmhmmﬂtnﬂmm

ciiens  Motorola Selutions MY

Accreditation Mo: SCS 0108

Certificate Mo: CLAT50-4016_Oct18

CALIBRATION CERTIFICATE
Ditjoct CLATSD - SN 4016
Citention procedurs(s) QA CAL-15v8
Calibration procedure for gystem validation sources below 700 MHz
Calbration data Oclober 10, 2018

mmmmumhmw.mmnmmumm.
Thi Fapiirenents ard the unceriainfios with confidence probatslify s ghan on P Tolowing pages mnd ang parn of the cadificaln.

Calibration Equipmant wend (METE tifical for caeabion)

ANl palitwaions hing bedn sontucing in the closed laborabony tecdity: freirnrrment teempanatune (22 & 3°C and humisty < 70%

Primary Sandirds I § Cal Dt (Caetficaibi Mo.) Sehadubed Calbeation
Prgoepier muptnr NAIP SH: 10477 C-Ape- 18 (Mo, 3 T a6 T Ape-19
Powar sersaor NAP-ZH S 1032 Od-Apr- 1 (Mo, 21 T-0287T) Apr-18
P pbficad NAP-Z91 BN 103245 Of-Ape-18: Mo, 217-02E7T) Apr-19
Feelorence 20 dB Allonusier SN S3TT (30u) D Aper 1B (Mo, 21 7-026R2) Api-1g
Thrpi-N Fismateh oombination SM BOMT2 FOE3IT  Oe-Ape-1l (Mo 217.00883) Ape il
Flainmnce Probe EXEIVY SN 3HTT A0-Oes=T (M, EXIATT_Dac17) Dc-18
OAES S G54 DS 18 {Mo. DAEL-B54_ 1y -1

Stanciands io e Chubci D (17 Puouses) Sehichaed Chack
Powwiir marlor B4 168 SN B4 2T 12=Jun: 18 (Mo, 31 7-0E2S0008E) 1A Butes chock: Jun-20
Powor sensor E44124 SR L8 1408087 12-Jur- 18 (Mo, Z17-02285) i Faousa chael: Jur-20
Pownr gersor E44124 SN 000N 10210 $2-Jur-18 (Mo ZIT-02RE) I s ks Jun-210
RF genarlor HP B5480C SN RN T00. Odbuged (in house chack Jun-18) I P checks Jur-20
Mateor Anakgrer Aglard EBISAA | BN: LIS 1080477 S1-Maw- 14 (in house dheck Dt 18) In house chack: Oes-19

Mama Functon Signahare
Cabumtind by Weched W abor Lshoratory Tackmician m’l—
Apprced by atjs Pokovie Tochnizal kianasgse /’ém
Issued: Oiclobaer 15, 2018

Thas calilumtisn oortfican Mrﬂhgm_ﬂdﬂhurmmmdnm.
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Calibration Laboratory of 2 Sctrwnizerischer Kalibrisdisrnt
SBehmid & Partner =t Sarvice suisses dHslonnags
Engineering AG : Servirie svizzero di laratura
Zewghaussiraase 43, 8004 Zurich, Switsartand R Swiss Calibration Service
alasl®
Accrecind by T Swis Assnsinlion Genios (SAS) Accreditation MHe.: SCS 0108

The Swiss Accreditation Service is one of the signasories b the EA
Multilateral Agresenent lod thes agnitaan of caliboation ceriificates

Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM xy,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human wency range of 30
MHz to 6 GHz)", March 2010 RETIREY Dege

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASYd4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with T5SL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» FRelum Loss: This parameter is measured with the source positionad under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflecied power. Mo uncertainty requined.

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 AR result.

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

Cotificate Mo: CLAT50-4018_Dctia Page 2ol B
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Measurement Conditions
DASY systomn configuration, as 1ar as nol ghen on page 1,
DASY Verslon DASYS VEZ.10.2
Exirapalation Advanced Exfrapolation
Phantam ELM Flat Phanicm Shall thickness: 2 + 0.2 mm
EUT Posithoning Touch Position
Zoom Scan Resclution e, dy = 4.0 mim, &2 = 1.4 mm Graded Ratio = 1.4 (Z dirction)
Freguency 150 MHz = 1 MHz
Head TSL parameters
Tha loliowing parsmelacs snd coledations wars
Temperatune Permittivity Conductivity
Hominal Head TSL parnmaters ol by o 52.3 0.78 mhodm
Measured Head TSL parameters (22002} *C E03uB% 0.76 mhofm = & %
Head TSL temperature change during test < 085 s e
SAR result with Head TSL
SAR avaraged aver 1 em? (1 g) of Head TSL Conditicn
SAR maasuned 1 W inpul powar 367 Wikg
SAR for nominal Haad TSL parsmatens nomafized to 1W 364 Wikg = 18.4 % (k=2)
SAR sveraged over 10 cm® (10 g) of Head TSL condilicn
SAR measured 1 W inpul power 245 Wikg
SAR for nominal Head TSL paramedan normalized o W 2,43 Wikg = 18.0 % (k=2)
Body TSL parameters
Tha boliowing parameters and cakiulations were
Tempearature Permittivity Conductivity
Hominal Body TSL parameters 2200 618 10080 mhoim
Measured Body TSL parameters (Z20=0.2)"C BA3=6% 0.62 mho'm = B %
Body TSL temperature change during test « 05 °C - s
SAR result with Body TSL
SAR sveraged over 1 cm? (1 g of Body TSL Condition
SAR measuned 1 W inpud power 4,01 Wik
SAR for nominal Body TSL paramateds mormalized o 1W 395 Wikg = 18,4 % (k=2)
SAR avoraged over 10 em® (10 g) of Body TSL condition
SAR rresasiined 1 W inpul power 2,65 Wikg
SAR for nominal Body T5L parametars nanmalized b 1W 261 Wikg £ 18.0 % (k=2)
Certificabs Mo: CLAIS0-4016_Oct18 Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transhormed bo fead point AT.00-4.4
Pestuirm Logs - 25.2 dB

Antenna Parameters with Body TSL

Impadance, transiormad to feed poinl 49.90-1.7 &

Reatinm Loss - 35.5 48
Additional EUT Data

Manufactured by SPEAG

banulactured oh Augusl 28, 2014
Cortificate Mo: CLATED-S00E_Octi g Pagi 4 of B
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DASYS Validation Report for Head TSL

Drate: 100102018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLAISD; Type: CLALSY; Serial: CLA1S0 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: [ = 150 MHz: o = 0.76 S/m; & = 50.3; p = 1000 kg/m?®
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEIEC/ANS] C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SNIETT; ConvF(12.12, 1212, 12.12) & 1530 MHz; Calibrated: 30.12.2017
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 05,07 2018
« Phantom: EL] v4.0; Type: QDOVADD I BHE; Seral: TF: 1003
«  DASYSZ 521021495 SEMCAD X 14.6, 1 2(7450)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan

(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (imerpolated) = 5.21 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (Bx10x7VCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference YValue = E0001 Vim; Power Drift = -0.0%9 dB

Peak SAR (extrapolated) = 7.05 Wikg

SAR(] g) = 3.67 Wike SAR(10 g) = 245 Wikg

Maximum value of SAR (measured) = 5.15 Wikg

dB
]

=2.00

0 dB = 5.15 Wikg = 7.12 dBW/kg

Camcate Mo OLATS0-4018_0ct18 Page B af@
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 10.10.2018
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLAIS0 - SN: 4016

Communication System: UID O - CW; Frequency: 150 MHz

Medium parameters used: = 150 MHz; o = 0.B2 5/m; & = 6i3.3; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEETECSANSI Ca3, 19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SMIETT; ConvF(11.57, 11.57, 11.3T) @& 150 MHz; Calibrated: 30.12.2017
.  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 05.07.2018
« Phantom: ELI v4.0: Type: QDOVADDN BB; Serial: TP:1003
s [DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan

(81x81x1): Interpolated grid: dx=1.500 mem, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.75 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Foom Scan,
dist=1.4mm (8x10x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Yalue = $2.91 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 7.87 Wikg

SAR(I g) = 4.01 Wikg; SAR(10 g) = 2.65 Wikg

Maximum valoe of SAR (measured) = 5.67 Wikg

dB
0

<200

-6.00

-8.00

0 dB = 5.67 Wikg = 7.54 dBW/kg

Gortificabe Mo; CLA1E0-4018_Oct18 Paga Tol 8
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Impedance Measurement Plot for Body TSL

150, 000000 kHz 48892 0
BIS0EpF -1.B70B00

Chidege 30
Chil: Sann BOOOOR AHg s

£ 1 Ay u o0
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Enginearing AG
Zeughaussirasse 43, 8004 Turich, Switrertand

Accrodied by T Swiss Accreditmion Sardcs (SAS)

mmmmh“ﬂ“mhhﬂ
Multisteral Agresrmend lor the recagnition of calibraticn cirtificates

cient  Motorola Solutions MY

Cortificats o DAS0V3-1053_Octisg

Report ID: P9377-EME-00011

Acoreditation No.: SCS 0108

[CALIBRATION CERTIFICATE 2]

Object D450W3 - SN:1053
Calentin prcadune(s) QA CAL-15.vE
Calbration dala Ociobar 19, 2018

Calbration Equipment used (MATE critical for calsration)

Calibration procedure for dipole validation kits balow 700 MHz

This calitation cerificate documants the aceabdly o hiSonsl Easdands, which realize the prysical wils of measuremons (51,
The Medsursments and the uncenainties with corfidence mobabiity ans ghwn o the bliowing pages and aro par of t coaniScate,

nmmmmhhmmwmmm & 3G and humidity < T0%.

This calibeaion gonificsts shall el B raproduced sscepl in il withoul welien sppnoval of ths lbomman,

Primary Standseds inw Cal Diate (Cartificaite Moy Sefspibind Calrafion
Prremiel mrishie NAP EM- 104778 DA 18 [Nex, 21 T-026T202673) Apr19
Povsetsr sansor HRP-FD1 Sh 103244 (ed-Aggar- 10 {Mo. 2A7-02672) Api-19
P sanmer NRP-Z01 St 103248 e Ager 18 (Mo, 2TT-006TH) Apr-19
Awelorance 2048 AHensalor 5M: 5277 {20x) Oeb-Ag- 1 (Mo, 20 7-02682) Apsip
Typd-H mssmieh sambrdten BN S04T 2508327 Oed-Ape-18 (Mo 2 T-0PEES) Aga- 16
Fefennce Probe EX300 SN 3877 0Dz 7 (M, EXI-3077_Dwsc 7} Dnc-18
DES BM: 654 O-Jul-18 (o, DAE-E5_kd18) Sd-vp

Seancars o Chrsiein Dastis fin housa) Shiehiid Check
Fower maler E44158 S GBL120ATY 1218 (Mo, 3T 0sE) I Bouse chack: Jun-30
Powor sensor E44124 Bt MIVLE 1 S0E00T T-Jun-18 (Mo, 21 T-E2REE) i Fouse chock: Jun-20
Py S E44120 S OO0 10210 12-Jure 18 (Mo, 2T (R i houss chascic Jun-20
AF genaalor HIP B5480C M USISABU0ITO0  Od-Aug0 (in houma check Jun-18) 7 houss chick: Jun-20
Natwork Analyzee Agdart EBISSA | SM LES410804TT 21 -Wawr-14 (in house checi Oioi=18) I houss chack: Oct-19

hlumna Fiamnn

Calibrabed by: Claucio Leubler Laboessory Toachnician
Appeorend by Kt Pokovic Tocrrical Waiige

A

Issued: Octobar 19, 2018
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Calibration Laboratory of i -
Schmid & Partner Servios sulsss e
Enginearing AG Servieie suirmerg di taraturs
Teughaussirasse 43, B0 Fieich, Switrarland Swiss Callbrabion Servcs
Aocraditod by the Swiss Aocreditation Senice (Sa%) Accreditation Ne: SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA
Multilsteral Agroement for the recognitian of calibration comificales

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL /f MORM xy,z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 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) KDB 865664, "SAR Measurement Requirements for 100 MHz to § GHz"

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Foeed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector o the feed point. The Return Loss ensures low
raflacted power. No uncerainty required.

* Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

SAR measured: SAR measured al the stated anlenna input power.
SAR normalized: SAR as measured, nofmalized to an input power of 1 W at the antenna
eonnector,

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

The raported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 85%.

Cariificate Mo DA50VI-1053_0ctiB Paga2cd B
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Measurement Conditions
DASY system configuration, 5 far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Atvanced Extrapolation
Phanicm ELI4 Flat Phantom Shell hicknass: 2 = 0.2 mm
Digtance Dipole Conter - TSL 15 mm with Spacar
Zoom Scan Resalution dx, dy, dz =5 mm
Fraquency 450 MHz = 1 MHz
Head TSL parameters
The i and calculations wore
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 435 087 mbwodmi
Measured Head TSL parameters (20202)°C 441x8% 087 mhodm £ 8 %
Head T5L temperature change during test =05°C —— _—
SAR result with Head TSL
SAR aversged over 1 ¢m’ (1 g) of Head TSL Conditicn
SAR maasured 250 MW inpul power 1,14 Wikg
SAR for nominal Head TSL pararmatens nommakized o 1W 457 Wilkg = 18,1 % (k=2)
SAR averaged over 10 crm” (10 g) of Mead TSL cosnditian
SAR moasused 250 méW input power 0.762 Wikg
SAR for nominal Head TSL parameters normalized o 1W 3.05 Wik = 17.8 % (k=)
Body TSL parameters
The foliowing pasaraters and calculaticns were
Temperature Permittivity Conductivity
MNominal Body TSL paramabers 220G 887 0.84 mihaim
Measured Body TSL parameters (220 +0.2) *C 555+8% 0.92 mhoim = 8 %
Baody TEL temperature change during lest =054 - -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Gonditicn
SAR meagured 250 mW input pawer 1.12 Wiig
SAR for nominal Body TSL paramaters normalized to 1W 453 Wikg = 18.1 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL conditon
SAR measured 250 mW inpul power 0753 Wikg
SAH lor nominal Body TSL paramaters ranmalkzed to 1W 308 Wikg = 17.8 % (k=2)
Cartihcaba Mo: D450VA-10583_0ct18 Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS D108)
Antenna Parameters with Head TSL

Impedancs, tmnsfonmad (o fesd pain STED-4.4 K
Agtuen Loss = 21.7dB

Antenna Parameters with Body TSL

Impedance, transtormad 1o fesd point 55.1 - 70
Return Loss =21.7 dB

General Antenna Parameters and Design

| Esctrical Delay {one direction) I 1351 ns ]

After long tenm usa with 100W radiated power, only a slight waming of the dipode near the fssdpaing can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of thi feading line is directly connected in
second am of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoes, Brlulnﬂ:lc.ap:'
are added to the dipole anms in crder b Improve matching when loaded accoeding 1o the position as axplaingd in the
“Measurement Condiions® paragraph. The SAR data are nol affected by this changs. The averall dipcie langih & still
accordng to the Standard.

Ny ecagsig force must be applied bo The dipole arms, bocause thay might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactuned by SPEAG
Manutaciured on Diacamber 18, 2008
Carificabs Mao: DAS0V3-1083_Oct18 Page4cig
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DASYS Validation Report for Head TSL

Drate: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 450 MHz
Medium parameters osed: =450 MHz; 0 =087 S/m; e, = 44.1: p = 1000 ko
Phaniom section: Flai Section

Measurement Standard: DASYS (IEEETEC/ANST C63,19-2011)
DASYS52 Configuration:
= Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 30.12.2017
o Sensor-Surface: 1.4mm {(Mechanical Surface Detection)
»  Elecironics: DAE4 Sn654; Calibrated: 05.07.2018
s  Phantom:; ELI v4.00; Type: QDOVADDIBE; Serial: TP:1003
DASYS2 52.10.2(1495); SEMCAD X 14.6.12(74500

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

Reference Value = 38.89 Vim; Power Drift = -0,00 JdB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 gh = 1.14 Wike; SAR(10 g) = 0.762 Wikg

Muaximum valve of SAR (measured) = 1.52 Wikg

I

0dB = 1.52 Wikg = 1.B2 dBW/kg

Cartificate Mo; D4S0VE-1083_0Oct18 Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Report ID: P9377-EME-00011

Drate: 19.10.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 430 MHz

Medium parameters used: f = 450 MHz; o = 0,92 $/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECIANSI C63.19-2001)

DASY 52 Configuration:

-

Probe: EX3DV4 - SN38TT; ConvF(10.8, 10.8, 10.8) & 450 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05.07.2018

Phantom: ELI v4.0, Type: QDOVAOD]BB; Senial; TP: 1003

DASYS2 52.10.2(1495), SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference YValue = 41.78 Vim; Power Drift = -0,04 dB
Peak SAR (extrapolated) = 1.72 Wikg

SAR(1 g) = 112 Wikg; SAR(10 g) = 0,753 W/kg
Maximum value of SAR {measured) = 1.50 Wikg

T

0 dB = 1.50 Wikg = 1.76 dBW/kg

Cortificate Mo: D450VE-1053_0ct18 Page 7ol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Sk ot N

Schmid & Pariner s Bervies suinan dHalonnsge
Engineering AG C  servizio svizzer ai tewtues

Zoughaussirasse 43, 5004 Tusich, Switsnrisnd 5 fwiss Callbration Service

Accredied by e Swiss Azcrditalion Sendos (SAS)
The Swiss Acoditation Service is one of Bhir sigamorkes i the EA
Bultitateral Agreamand for the recognation of calibration cortificaies

CALIBRATION CERTIFICATE

D450V3 - SN:1054

Accreditation Mo SCS 0108

Certificats No: D450V3-1054_Mar19

Oject

oA CAL-15v8

Calbration peocinkeo{n)

March 11, 2018

Thiis calibrafion corifioats documanis B inceatdity 1o nasonal standans, which malize the pryskcal usils of mpssuremnis [S1).
Tih skt il &0l the uncardaintes with confidenco probabilty ane ghean on (he following pagos and aso part of the conifieata,
AN oaftwations Fave bean condustid it tha Hoda] Bboratony faclity. ervironmend iemponium (22 & 370 and sty < 70%.

Ealbration Equipment usad [MATE critiead for calbration)

Tris caibation cerificate ghull ot bo anm-mmmamw.

Prirary Standards s Cal Duse (Comtilicatn Mo ) Scimubid Caliteation

Powar maatar W SN 10T O Apr- T8 (Ma, 2170072020800} Mg

Power sonsor NAF-Z31 SH: 105344 O-Aipw- 10 (Mo, 217-02672) Api-10

Powar sasor NRP-Z91 BN: 100245 O-fepe-18 (Mo, 217-02673) Ape-1g

Fefgrircn 20 B ARsrusion SM: B2TT (20 D-Age-18 (Mo, 217-006 Apr il

Typo-N mismaich cembsnalion Sibl: SDAT 2§ OECT Oeli-Agr- 18 (Mo, 217-0265) A1l

Refarancs Proba EXIDVE SH: 37T D18 (Mg, EXC-H0T7T_Dac1®) Dec-15

DAE4 Bl 54 O5-Jud-TH (Mo, DAEL-BES S B} el

Soaudary Standasis inw O Dl (i Feuig) Echoduled Chack

Pivite! Wigdad E441 08 Sh R TS E-Apr- 18 (in Fecasn chissk Jun-15} In house chad: Jun-20

Povesr sonsor E4d124 SME MY 41408087 Of-Apr- 18 (in housa chack Jun-18§ In Pl chock: Jun-20

Poweer sipnscr E44124, SM: 0116210 DE-Apr-16 (in house check Jun=18} In Fouse chack: Jurm-20

AF gungaiod HP S0 SN USISAZUTO0  Od-AugDD fin hiss check Jur-15) In Fouse check: Ju20

IMoivwork Anabeor Agilont EBISEA | BN US4 1060477 Ji-Mar-14 [in houss check 0ot 18] I Fouss chack: Oct-10
Mearmia Furction

Catwated by Claeesia Liutsder Labormiony Techmcan

Approves by Kafa Pokovic Tachrica Masager

A

Issund: Manch 11, 2019
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Calibration Laboratory of

] Schwetzerischer Kaliahordionst
Schmid & Partner Servied Sulasg Félalonnage
Engineering AG Borvizio swizzero 0 tenhsn
Zeughaissstranse 43, 8004 Zurich, Switsorkand Swiss Callbration Service
Arcreding by the Swiss Accriditation Serdos [BAS) hcoreditation Mo SCS 0108

The Swiss Accreditation Service is one of the signsories i the EA
Multiloteral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liguid

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

Callbration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAF) in the Human Head from Wireless
Communications Devices: Measurement Techniquas®, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢} IEC 622082, "Procedure to determine the Specific Absorption Rate (SAR) for wirelass
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz™

Additlonal Decumentation:
e) 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 cartificate. All figures stated in the certificate are valid at the frequency indicated.

= Anfenna Parameters with TSL: The dipole is mounted with the spacer fo position its feed
point exactly below the center marking of the flat phantomn section, with the arms orented
parallel to the body axis.

= Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the fead point. The Return Loss ensures low
reflected power. No uncerainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.
SAR measured: SAR measured al 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 T5L parameters: The measured TSL parameaters are used to calculate the
nominal SAR result,

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

Certificate Mo: D450V3-1054_Mar18 Paga 2 of 8
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Measurement Conditions
DASY system configuration, as far as nol given on pags 1.
DASY Version DASYS V52102
Extrapalation Advanced Extrapolation
Phantom ELM Flai Phaniom Shall thickness: 2 £ 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution e, oy, dr =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
e lnllowing parmetars and caloulations wers spplied
Termperature Permittivity Coanductivity
HNominal Head TSL parameters 220G 43.5 0.87 mhaim
Mensured Head TSL parameters (22002 C 441 8% 0LB7 mhodm = 8 5%
Head TEL temperature change duwring test < 0.6 - -
SAR result with Head TSL
SAR avoraged ovor 1 em” (1 g) of Head TSL Conditicn
SAR measured 250 mW input powar 1.14 Wikg
SAR for nominal Hoead TSL paramedors norrmakized o 1W 457 Wikg o 18,1 % (k=)
SAR svernged over 10 cm” (10 g) of Head TSL candificn
SAR rmaasured 250 MW InpiL o 0762 Wikg
SAR for nominal Head TSL parameaters normalized 1o 1W 3,06 Wikg = 17.5 % (k=2)
Body TSL parameters
The foBowing passmatars and calculations wore
Temperature Parmittivity Conductivity
Mominal Body TSL paramaterns 20C 56,7 08 mhaim
Messured Body TSL parameters (220 = 0.2) *C 55T +B% 0,53 mibim & 8 %
Body TSL temperature change during test <0.5°C — g
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
5AR measurad 250 mW input power 1.13 Wikg
SAA far nominal Bady TSL parametens nomakped 1o 1W 4.54 Wikg + 18,1 % (k=2)
SAR avernged over 10 cm® (10 g} of Bady TSL eondilicn
SAR measued 250 miW inpu power 0,782 Wikg
SAR for nominal Body TSL parametars normalized 1o 1% 3,08 Wikg = 17.6 % (k=2)
Cortificate Mo: D80V 1054 _Mar13 PagaJal @
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transiormed o fead point BO2 00 - 0.4 j
Faturn Loss = 20.7 dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 5T.T0-36(0
Aedun Losa - 221 dB

General Antenna Parameters and Design

| Etectrical Dolay (one direction) | 1346 ns |

Afar long tarm use with 100W radiated powar, onby & slight warmeng of the dpole nead the feedpoint can be measuned.

The dipole is made of standard semirigid coudal cable. The canter conductor of the leeding line is directly connected 1o the
socond arm of the dipole. The anenna ks theredone shon-circuited for DC-signals, On some of tho dipoles, small end caps
ang added o the dipole arms in cided ko mmpnove malching when leaded according 1o the position &s explained in the
*Measuremint Conditions® paragraph. The SAR data are not affected by this change. The overnall dipole longth is siili
pooonding b0 the Siandard.

Mo excadsng lorce must be applied to the dipale anms, because they might bend or the soldened conneclions near tha
feadpoint may be damaged,

Additional EUT Data

| Manutactured by | SPEAG il

Carificabs Mo: DABIYE-1054_Mari9 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 11.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 4530 MHz; Type: D450V3; Serial: D450V3 - SN:1054

Communication System; UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f= 450 MHz; o = 087 S/m; g, = 44.1; p = 1000 Is;gfln1
Phantem section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSTCA3.19-2011)

DASYS2 Configuration:
=  Probe: EX3IDV4 - SN38TT, ConvF(10.5, 105, 10.5) @ 450 MHz; Calibrated: 31.12.2018
=  Sensor-Surface: | 4mm (Mechanical Surface Detection)
= Electronics: DAEA Sn654; Calibrated: 05.07.2018
= Phantom: ELI v4.0; Type: QDOVAOOIBB; Seral: TP-1003
= DASY32 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: du=5mm, dy=5mm, dz=5min

Reference Walue = 38,90 Vim; Power Drifl = -0.01 dB

Peak SAR (extrapolated) = 1.75 Wikg

SAR(I g) = L14 Wikg; SAR{1D gh = 0.763 Wik

Maximum value of SAR (measured) = |.53 Wikg

-2.00
-1.00
-6.00

-10.00

0 dBE = 1.53 Wikg = 1.85 dBW/kg

Candicaln Moo D4S0V3-1054_Mari g Page B af 8
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Impedance Measurement Plot for Head TSL

Report ID: P9377-EME-00011
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DASYS Validation Report for Body TSL

Drate: 11.03.2019
Test Laboratory: SPEAG, Zurich, Seatzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V - SN:1054

Communication System: UID 0 - CW,; Frequency: 450 MHz
Medium parameters used: f = 450 MHz; o = 0.93 S/m; & = 55.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/EC/ANST C63.19-2011)
DASY 52 Configuration:
=  Probe: EXIDVA - BMIBTT, ConvF(10.7, 10.7, 10.7) @ 450 MHz; Calibrated: 31122018
s Sensor-Surface: | 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 5n654; Calibrated: 05.07.2018
= Phantom: ELI v4.0; Type: QDOVADDIBE; Serial: TP: 1003

« DASYS2 52.10.2(1495), SEMCAD X 14.6.12(7450)

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

Feference Value = 41.61 Vim; Power Drift = -0.,03 dB

Peak SAR (extrapolated) = 1.73 Wikg

SAR(] g) = 1.13 Wikg; SARIID g = 0,762 Wikg

Maximum valve of SAR (measored) = 1.51 Wikg

2.0
-0
-6.00

-B.00

-10.00

OdB = 1.51 W/kg = 1.79 dBW/kg

Cartificaie Moo DASAVI-1084_Mar1d Pagh 7 ol 8
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Impedance Measurement Plot for Body TSL

Report ID: P9377-EME-00011
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Calibration Laboratory of

. g Schwsizerischer Kalibrierdienst

Schmid & Partner Serdcs suisse & Halosasgs
Engineering AG C  Garvizio svizzero o aewturs

Poughaussirasse £3, 8004 Purich, Switzeriand 5 swiss Callbration Service
Acetpditnd by e Swiss Ascraditation Sandce [SAS) Accreditason Mo SCS 0108
The Swiss Accreditation Service |s one of the signabories io the EA

Bullilaberal Agreemarnt Tod th recognition ol calibration cerficatey

Claenit Motorola Solutions MY Certificate ho: DEISV2-4d030_0ctiB
CALIBRATION CERTIFICATE

Dot DB35Y2 - SM:4d030

Calitenion procedurs()h A GAL-05. w10

Calibration procedure for dipole valdation kits above 700 MHz

Cakbrafion dabe: Qctaber 15, 2018

Tris cakbrmtion corficate dolamants e raceatdny oo natons! sarcanis. wiich nealon P physcal units of measaeements (S
Thed masiciuramanls and hi uaciriainlie with confidencs probability are given on e lolowing pages and & pad of the cedificate.
Al calibralions. hanat Doan conduciod in tha chesad abontony Rclty, evwirormanl lamperatune (22 + 3]0 and humidiy < T0%.

Calibmtion Equipment wsed (WA TE orical for calibmiion)

Pramary SRandands 1«1 ] Cal Dade (Conficabs No.) Schaduled Calbaiion
Pt Faliss HAP SN WETTR Dil-Apr-18 (Mo, 21 7-025TH02ET) g1l

Powar sensor NAP-Z51 SH: 103244 Od-Apr-18 (haa, TIT-006TH Apr-18

Poswar seraor MRP. 291 SN: 105 Ci-Api-15 (Mo, 217-02673 Apr19

Refeniran 20 S8 ABerumiod SH: D08 (0) D-Apr-18 (Mo, 21 T-0DEE0 Ape-18

Type-M mismaloch combination BSH: 50472 | 0632T OB 100 (M, 21 70y Apra189

Fefgrancs Probs EXI0N4 S THG 3-Dec-17 (Ho. EX3-THME_DeciT) D1

DAES SN 0 -0z 118 (M. DWAEA-8a00 Dt 1) Oct-18

Secondany Slandasds iDe Chaock Dade (in housa) Setwmiaed Checi
Pt s EPM-8824, S8 GENTAMTI04 0715 {in Fouse chack Oef- 18] i hioiid check: Ocl-20
Pusss pnsor HP B81A i WSATERETED 70 15 i P chcké Oict-18) T hres chisek: Died-20
Poesr sansor HP B481A SRt M4 T08EH T F-0ct-15 i P chasck Oci-18) I et cihviecle: et
RF ganistirior ALS SMT-08 ShE 100872 15 Jur-£5 [in hiouss chick Ded- 18] i it ok OR300
Matwork Analyror Aglent ER3SAA | SM: LIS81080477 31ar-14 (i houss check Oct-18) T heisa ok Cles-19

Cailbeated by: ::-wm ::::r,rm Wkr
Approved by Katja Pt Tuctrical Marage: ﬁ&

lssund Octobar 15, 2018

This calibration centiScate shall nol be reproduced gacopt in full withous weitten appeowal of th labormtory.

Certificate No: DE3EV2-44030_0ct18 Page 1ol &
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Calibration Laboratory of WS s Schwalzsrischer Kalibrierdienst
Sehmid & Pariner =k B i aides s
Enginecring AG e c Servizio sViERFO ¢ karatars
Foughaussirasss 43, BI04 Zurich, Switzetand ?f;mfﬁﬁ- "\“ %/ 5 Suies Calloration Service
Accradied by The Seiss Accredaiion Senice [SAS] scoreditation Ma: SCS 0108

The Swits Accriditation Servdce B ose of the signatories to the EA
Muitilateral Agreemnent for Bhe recognition of calibration cemificsies

TSL tissue simulating liquid
ConvF sansilivity in TSL / NORM x.y.z
M/A 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-
Awveraged Specific Absorption Rate (SAR]) in the Human Head from Wirgless
Communications Devices: Measurement Techniques®, June 2013

b} IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 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) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz™

Additional Documentation:
) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

= Measuremant 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 Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exacily below the center marking of the flat phantom section, with the ams oranted
parallel to the body axis.

= Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
meaasurement at the SMA conneclor 1o 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 uncertainty required.
SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
rmultiplied by the coverage factor k=2, which for a normal distribution mrmﬂspgds toa mu'ﬂmgl:&
probability of approximately 95%.

Coriificato Mo: DEISV2-44030_Oct 1B Page 29l 8
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Measurement Conditions
DASY sysbem configuration, as far a5 nof given on page 1.
DASY Version DASYS VE2 10.2
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 rmm with Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHE + 1 MHz
Head TSL parameters
Tha folowing parsmeters and calculations wae apglied.
Temperature Permittivity Condusctivity
Hominal Head TSL parameters 220G 41.5 0080 mihaim
Measured Hemd TSL paramatons 220 =02"C 4006 2 6% G561 mbdm = 8 %
Head TSL temperature change during test <05*C - —_—
SAR result with Head TSL
SAR avernged over 1 em® (1 gj of Head TSL Candition
SAR measured 250 mW input pover 248 Wikg
SAR for nominal Head TSL paramatars nomalized fo 1W 8.55 Wikg & 17.0 % (k=2)
SAR svernged aver 10 em” (10 g) of Hasd TSL candition
SAR meaguned 50 mW inpul power 1.55 Wikg
24 for nominal Head TSL parametens noemalized o 1W B4 Wikg = 168.5 % (k=2)
Body TSL parameters
Tha i and calculathons were
Temperatune Permittivity Conductivity
Nominal Body TSL parameters HOGC 55.2 0.87 mbadm
Measured Body TSL paramaiers (220 =02}*C 54.0+8% 0.88 mho'm & 6 %
Baody TSL temperature change during test o 0.5 G ams Sk
SAR result with Body TSL
SAR avernged over 1 em® (1 g} of Body TSL Caorditicn
SAR maasueed 250 mW input power 243 Wikg
SAR for nowminal Body TSL parametars nommalived o 1W 9,53 Wikcg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL candition
SAR measured Z50 mW inpul povwer 1,58 Wikg
SAR for nowmenal Body TSL paramatars noimalized 1o 1W 6.32 Wikg & 16.5 % (k=2)
Cartificate Mo DEISV2-40030_0ciB Paga 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed o fead point 52.3 00 - 4.0 2
Feturn Loss - 2.0 dB

Antenna Parameters with Body TSL

Impedancs, transfarmed 1o feed point 4810-72i0
Retum Loss - 224dB

General Antenna Parameters and Design

| Electrical Delay (one direction) j 1.287 ns

Afver long term use with 100W mdated powes, only & slight warming of tha dipole near the leedpaing can bo measured.

The dipsla (8 mate of sandard semirighd coaxial cable. The center conductor of the feeding Ene is drecily connacted 1o the
sacond anm of the dipole. The antenna is thanafions shon-crcuiled for DC-signals. On soma of the dipoles, small end caps
arg acded 1o the dipole arms in onder 1o improve matching when kaded according o the position as explained in tha
"Moasurement Conditions” pamgraph. The SAR data are not aflecied by this change. The cverall dipole lengih ia s%E
aopoading to the Saandard.

No excessive lofce musl be appled 1o the dipole mms, because they might bend or the scldensd connections near the
feudpaint may b damaged,

Additional EUT Data

Marutactured by SPEAG
Marufactured on Decombsar 17, 2004

Cartificaty ho: DEISV2-40030_0ct8 Page 4 ol B
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DASYS Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zunich, Switzerand
DUT: Dipole 335 MHz; Type: DEISV2: Serial: DEISYVZ - SMN:dd030

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

Medium parameters used: =835 MHz; a = 0091 5/m; & = 40.6; p = 1000 kgfm®
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEMEC/ANSI C63.19-2011)

DASY 52 Configuration:
¢« Probe: EX3DV4 - SNT39; ConvF(9.9, 9.9 99 & K15 MHz; Calibrated: 30,12.2017
s Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 {froat); Type: QD 00L P49 AA: Serial: 1001
s  DASYS2 52, 10.2(1495); SEMCAD X 14.6.12{7450)

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

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

Peak SAR (extrapolated) = 3.77 Wikg

SAR(1 g) = 2.42 Wikg: SAR(10 g) = 1.55 Wikg

Maximum valve of SAR (measured) = 3.29 Wikg

-2.40
-4 80
-T.20
0,60

A2.00

0 dB = 3.29 Wikg = 5.17 dBW/kg

Cartificabe Moo DEISV2-44030_0ct1 B PageScl 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 12.10.2018
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHe; Type: DEISV2: Serial: DRISV2 - SN 44030

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

Medium parameters used: = 835 MHz; o = 0,98 5/m; & = 54.9; p = 1000 kg,."m"
Phantom section: Flai Seciion

Measurement Standard: DASYS (IEEENECFANSI C63,19-201 1)

DASY32 Configuration:
= Probe: EX3IDY4 - SN7349; ConvF( 10005, 10,05, 10.05) @ 835 MHz: Calibraed: 30.12.3017
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAES Sn601; Calibrated: (4, 10.2018
* Phantom: Flat Phantom 4.9 (Back);, Type: QD O0R P4% AA; Serial: 1003
= DASYSZ 52.10.2(1495); SEMCAD X 14.6.12(74500

Dipole Calibration for Body Tissue/Fin=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(] g = 243 Wikg: SAR(10 g) = 1.59 Wikg

Maximum value of SAR (measured) = 3.24 Wikg

=2.40
-A.50
-T.20
.60

-12.00

UdB =324 Wikg =511 dBW/kg

Cortificate MNo: DEA5SV2-40030_Octi1E Papge 7ol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partrier e Eiae—
Engineering AG . it subonsi v

Zeughsussiraise 43, B4 Turich, Switreriang

W=
G

Aceredingd by T Swiss Ancrediason Service [SAS) Acereditation No.: SCS 0108

The Swiss Acoreditstion Bervice is one of the sigratories 1o the EA
Muitsasernl Agriermien for the recogriilon of calibration cortflicates

cient  Motorola Solutions MY : Corticae wo: D2450V2-781_Apr1s

[CALIBRATION CERTIFICATE |

oot D2450V2 - SN:781

A0 S—

Calitsaton date: April 11, 2018
ﬁ-mmmnmhmm,mmumuummp
This SesureTrnis snd e uncedainios with confidence probatsiy sr ghven &0 B foliowing pages and e pari of e cersiicatn.
Al calibentions have beon conductad in the closed leboeseny tclity: ardsonmant inmpeesters (22 & 3°C ind humidity = T0%,.

Cabbration Equipmant usad (MATE critical for calibation)

| Primary Standands [ID# C Date (Toificata No.) Sehechand Calibration
Pivinr matar NEP Sk 104TTE Dd-Apr B (Mo, 2 T-EMTIOMTH Apr-19
Powar sorsor NAP-201 SN 103244 C4-Apr-18 Mo, 217-02673) Apr-18
Poswar sawmor NAF-Z91 SN 103245 Cd-Apr 18 (Mo, 217-02873) Aprag
Pisdermon 20 0B Alienuarior L e Delboprs 8. (Mg, 217-Ciaicr) Apr-19
Typa-h mismaleh cormBineson SH: B04T.2 / DE3ET O A= 10 {Ma, 21 7-Ce0) Apr- 18
Fuphprancn Probe B304 EN; T3 30-D00-17 (Mo, EXZ-T340_Des1T) Dec-18
DAEL S A 26017 {Ma., DAE4-801_0c1T) Qet-18
Slandards. 0§ Chack Date [in houss) Sohaduled Chack
Piraste ot EPM-4428 SN GEITBITON 70118 fin house chack O 18 In hous chacic Oei-i8
Prrwer sonsor MIP BER1A M USITET 070008 115 (i ndsstay £ Ot 115 In hoasa elack: Ocl-18
Powar sansor HP 4814, Bi MYA1068E21T 070t 15 {in hose cheok Ocl-15) In hese chack: Oct-18
RAF ponermer RES SMIT-06 SN: 1oET2 18-Jun-15 fin house check Oet-18) In house ohack: Oct-18
Hetwerks Analyzer HP BTS3E N LRI iasas 18-Dci-0 (i howmn chack Oct-17) 1 Fadizel chascic Oici- 18

oty S T T

lssuedt Apeil 12, 08

Thas calibension cortificats shall nol be reprosuced exept i full withoul writien appoval of B Boraiony.
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Calibration Laboratory of o Schwalzeriicter Kailirierdionst

Schmid & Partner % Sarvice sulsse d'étalannage
Engineering AG Bervizhs swirrers ol taraturs

Accrpdind by the Swiss Accredialion Senvice (5AS) Accreditation Mot SCS 0108

The Bwiss Acereditalion Senvice is one of Bhe signalonies 1o the EA
Muhilsteral Agroement for the rescgnition of calibration cerilicses

G -

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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

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

d) KDB BB5664, “SAR Measurament 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 stated in the centificate are valid at the frequency indicated.

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is ransfarmed from the
measurement at the SMA connecior to the feed poinl. The Retum Loss ensuras low
reflected power. No uncertainty required.

* Electrical Dalay: One-way delay batween the SMA connector and the antenna feed paint.
Mo uncertainty required.

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

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

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

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement
mutltipliad by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 85%.

Cortificate Moo D2450V2-TB1_Aprig FPage 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V521000
Extrapolation Advanced Extrapolation
Phantom bodulas Flat Phansom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resclution d, dy, dz =5 mm
Frequency 2450 MHZ 1 MHz
Head T5L parameters
mlmwﬂ-ﬂnﬁ%mm
Temperature Permittivity Conducthvity
Hominal Head TSL parameters 20°C 392 1.60 mav'm
Measured Head TSL parameters (220 x0.2)*C 33286 % 1.86 mbo'm & § %
Head TSL temperature change during test <05 — P
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Gondition
SAR maasured 250 MW input power 131 Wikg
SAR for nominal Head TSL paramates narmalized o 1W 51.3 Wi = 17.0 % (k=)
SAR sveraged over 10 em® (10 g) of Head TSL conEson
BAR moasened 250 mW input power B.08 Wiy
SAR for nominal Head TSL paramsters nomalised to 1W 24.1 Wikg = 16.5 % [k=2]
Body TSL parameters
Tha fobowing parsméters and cakoulations were applied.
Temparature Permittivity Conductivity
Kominal Body TSL parameters 220°C 527 185 mho/m
Measured Body TSL parameters (220202 "C 528 a6% 2.01 mbo'm 26 %
Body TSL temperature change during test <05°C P e
SAR result with Body TSL
SAR sveraged over 1 cm?® (1 g) of Bady TSL Condfion
SAR maasuned 250 mW input power 12.8 Wikg
SAR for nominal Body TSL paramsabars nanmalized bo 1W 504 Wikg = 17.0 % (k=3)
SAR averaged over 10 cm® (10 g) of Body TSL conditicn
SAR msasured 250 mW inputl powar 6,003 Wikg
SAR for nominal Body TSL parametarns normalized o 1W 3.9 Wikg & 18.5 % (k=2)

Conificate Mo: D2450V2-T81_ApriE Page 3oi B
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Appendix {Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ransformed bo fesd point GEQ+ 380

Aetem Loss - 94 0 d8
Antenna Parameters with Body TSL

Impedancs, Iranstormad b heed point 50.2 03+ 6.1 2

Aatam Loss « 244 dB

General Antenna Parameters and Design

| Elocrrical Datay {one direcsion) | 1.152 s |

AfEr bang term use with 100% radiabed powsr, only & shght warming of the dipole near the feedpoing can ba measund,

The dipcla is made of stnderd semingid coasdal cabie, The center conductor of the: feading lina i@ directly connected o the

secand amm of the dipola. The anlenna is thenalons short-cireuited for DC-signals, On some of the dipoles, small end caps

mmuﬁummhmhwmﬂqmmmﬁunmmuw in tha
paragraph. The SAR data are not alfected by this The overall

'hhuwmnuhw by changa. dipoia length is 1l

Mo excessive foree must bi applied to the dipole arms, bocause thay might bend o the soldered eonmections near th

feedpoint may be damagod.

Additional EUT Data

Manulactured by SPEAG
Manufactuned on Miay 06, 2005
Costificate Mo: D2450V2-TR1_Apris Page 4ol B
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DASYS Validation Report for Head TSL

Date: 11042018
Test Laboratory: SPEAG. Zurich, Switrerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:781

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz: o = 1.86 5/m: & = 38.3: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMTEC/ANSI C63.19-2011)

DASY 52 Configuration:
=  Probe: EX3DV4 - SNT349; ConvIF{(7.88, 7.88, 7.88); Calibrated: 30.12.2017:
=  Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phaniom: Flat Phantom 5.0 {front); Type: QD 000 PSO AA: Serial: 1001
« DASYSZ SZ10.0{1446); SEMCAD X 14.6.1007417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7xTxTWCube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 115.2 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 25.9 Wikg

SAR(I g) = 13.1 W/kg: SAR(10 g) = 6.09 W/kg

Maximum value of SAR (measured) =214 Wikg

0 dB = 21.4 Wikg = 13.30 dBW/kg

Canficain Moc D2450V2-TE1_Apria Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 11.04,2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serdal: D2450V2 - SN: 781

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; o = 2.01 S/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASY 3 (IEEETECYANST C63.19-2011)

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017;
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 26.10.2017
»  Phaniom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA: Serial: 1002
» DASYS2 SL10.001446); SEMCAD X 14.6. 107417

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7xTWCube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Walue = 105.3 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 5.3 Wike

SAR(I g) = 12,8 Wikg; SAR(10 g) = 6.03 Wikg

Maximum value of SAR (measured) = 19,9 Wikg

0dB = 19.9 Wikg = 12.99 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data
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As stated in KDB 865664, only dipoles used for longer calibration intervals required to provide
supporting information and measurement to qualify for extended calibration interval.

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

Dipole CLA150

(SN 4016) Head Body
Impedance Return Loss Impedance Return Loss
e real Q | imag jQ dB real @ | imag jQ dB
12/18/2018 44.51 6.18 -21.21 44.94 5.98 -21.59
11/09/2019 42.03 9.19 -21.64 45.01 6.36 -21.45
Dipole D450V3
(SN 1053) Head Body
Impedance Return Loss Impedance Return Loss
REUBLALERIEE real Q | imag jQ dB real Q | imag jQ dB
11/08/2018 53.78 -7.39 -21.97 49.27 -7.93 -21.94
11/10/2019 53.95 -6.72 -22.49 49.84 -7.37 -22.74
Dipole D835V2
(SN d4030) Al ey
Impedance Return Loss Impedance Return Loss
e real Q | imag jQ dB real Q | imag jQ 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 D2450V2
(SN 781) Head Body
Impedance Return Loss Impedance Return Loss
Bl i real Q | imag jQ dB real @ | imag jQ dB
05/24/2018 48.07 5.25 -24.89 49.10 4.53 -26.64
04/08/2019 52.92 4.26 -25.99 53.30 5.17 -24.53
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