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1.0 Introduction

Report ID: P21593-EME-00003

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 AAHS6QDNI9PA3AN (PMUE4174A) (IC
MODEL: PMUE4174ABCNAA). This device is classified as Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc at Body Max Calc at Face
Equipment | o uency band (MHz) (Wike) (Wike)
Class
1g-SAR 1g-SAR
TNF 406.125-470 5.95 3.47

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DC: Duty Cycle

DUT: Device Under Test

EME: Electromagnetic Energy
FKP: Full Keypad

FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate
TNF: Licensed Non-Broadcast Transmitter Held to Face

Audio accessories:
on the body.

These accessories allow communication while the DUT is worn

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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4.0

Referenced Standards and Guidelines

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

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

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

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

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

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

International Commission on Non-Ionizing 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 Radiocommunication
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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 5 of 64
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5.0

6.0

SAR Limits
Table 2
SAR (W/kg)
(General Population / (Occupational /
DAL U BB 1 LG Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

Description of Device Under Test (DUT)

This portable device operates in the LMR band using either frequency modulation (FM) with
100% transmit duty cycle.

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

Table 3 below summarizes the 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
Band (MHz) Duty Cycle Max Power
(%) W)
403.0000-470.0000 *50 4.80

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5cm 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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 6 of 64
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7.0 Optional Accessories and Test Criteria

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 4.0 to assess compliance of the device.

7.1 Antennas

There are three antennas offered for this product. The table below lists its

descriptions.
Table 4
Ul Antenna Models Description RAEER LS Tested
No. test
DMR UHF GPS Folded Monopole,
! PMAEA018B 403-433 MHz, Y wave, 2.2 dBi Yes Yes
DMR UHF GPS Stubby Antenna,
2 PMAE40238 430-470 MHz, % wave, 1.8 dBi Yes Yes
3 DMR UHF GPS Folded Monopole
PMAE4024B 430-470 MHz, Y wave, 2.2 dBi Yes Yes

7.2 Batteries
There is one battery offered for this product. The table below lists its descriptions.

Table 5
Battery Battery Models Description Selected Tested Comments
No. for test
Battery IMPRES Li-lon CSA157
1 NNTNS8386A P63 2300T Yes Yes

7.3 Body worn Accessories

All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.

Table 6
Body Body worn Models Description . Tested Comments
worn No. for test

1 PMLNG6086A ATEX Belt Clip 2.5 inch Yes Yes

) PMLN6097A Hard Leather .Cary Case 2.5 inch Yes Yes
Swivel FKP

3 PMLN6099A Soft Leather Cary Case 2.5 inch Yes Yes
Swivel FKP
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7.4 Audio Accessories

Report ID: P21593-EME-00003

All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio

accessories.
Table 7
Audio Audio Acc. . . Selected
No. Models Description for test Tested Comments
1| NNTNS378A | CSATYT PTTP‘zldeapter’ Nexus4 | yeg Yes | Pair with NNTN8380A
> | NNTNg3g0a | DUl Muffz(é?\l‘;llf 7 Headset Yes Yes | Pair with NNTN8378A
Dual Muff CSA 157 Headset By similarity to

3 NNTNS8379A 2ANRR Yes No NNTNS380A

4 NNTNS8382B IMPRES INC RSM, IP57 Yes Yes

5 NNTN8383B | IMPRES INC RSM, Audio Jack Yes Yes

6 PMLN5275C Heavy Duty Headset Yes Yes

7 PMMN4050A IMPRES Large RSM W1th Ear jack, Yes Yes

Noise Canceling
§ | PMMN4oo7B | ATEX CSA Remote Speaker Yes Yes Default audio
Microphone

8.0 Description of Test System

Motorola Solutions Inc.

EME Form-SAR-Rpt-Rev. 13.27
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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‘;’:%‘)‘
SPEAG DASY 5
The DASYS5™ system is operated per the instructions in the DASYS5S™ 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
Phantom | Phantom(s) Material LxWxD Thickness | Structure | Tangent
Type Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-5, 280x175x175
P Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA Er=<5, HumanModel | _ 2™ | wood | <0.05
Loss Tangent = uman Vioce +/- 0.2mm 00 '
<0.05
300MHz -6GHz;
Oval Flat N Er=at-1, | 600x400x190
Loss Tangent =
<0.05
8.3 Description of Simulated Tissue

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

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)

Table 10
450MHz
Ingredients Head
Sugar 56.0
Diacetin 0

De ionized —Water 39.10
Salt 3.80

HEC 1.0

Bact. 0.1

9.0 Additional Test Equipment

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

Table 11
Model Calibration Calibration Due
Equipment Type Number Serial Number Date Date
SPEAG PROBE EX3DV4 7511 10/24/2019 10/24/2020
SPEAG PROBE EX3DV4 7534 7/25/2019 7/25/2020
SPEAG DAE DAE4 729 10/16/2019 10/16/2020
SPEAG DAE DAE4 374 7/17/2019 7/17/2020
POWER AMPLIFIER 50W1000A 14715 CNR CNR
POWER AMPLIFIER 10W1000C 312859 CNR CNR
BI-DIRECTIONAL COUPLER 3020A 40295 9/12/2019 9/12/2020
BI-DIRECTIONAL COUPLER 3020A 41931 7/11/2019 7/11/2020
POWER SENSOR E4412A US38488023 4/23/2020 4/23/2021
POWER SENSOR 8481B 3318A10982 2/5/2020 2/5/2021
POWER SENSOR 8481B MY41091243 12/17/2019 12/17/2020
POWER SENSOR E9301B MY50280001 4/22/2020 4/22/2021
POWER SENSOR E9301B MY55210006 4/22/2020 4/22/2021
POWER METER E4419B MY45103725 6/10/2019 6/10/2021
POWER METER E4418B MY45100911 8/30/2019 8/30/2021
POWER METER E4418B MY45100739 12/9/2019 12/9/2020
POWER METER E4416A MY50001037 8/30/2019 8/30/2021
POWER METER E4418B MY45107917 7/1/2019 7/1/2021
VECTOR SIGNAL GENERATOR E4438C MY42081753 9/5/2019 9/5/2021
VECTOR SIGNAL GENERATOR E4438C MY47272101 10/29/2019 10/29/2021
DATA LOGGER DSB 16326820 11/25/2019 11/25/2020
THERMOMETER HH202A 35881 12/24/2019 12/24/2020
THERMOMETER HH806AU 080307 12/31/2019 12/31/2020
TEMPERATURE PROBE PR'll/g:g:llaoo' WNWR020579 7/6/2019 7/6/2020
TEMPERATURE PROBE 80PK-22 05032017 12/24/2019 12/24/2020
NETWORK ANALYZER E5071B MY42403218 9/13/2019 9/13/2020
DIELECTRIC ASSESSMENT KIT DAK-3.5 1120 7/11/2019 7/11/2020
SPEAG DIPOLE D450V3 1053 10/19/2018 10/19/2020
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10.0 SAR Measurement System Validation and Verification

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

10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
Probe Calibration | Probe Measured Tissue Validation
Dates Point SN Parameters
c | € Sensitivity | Linearity | Isotropy
CW
11/26/2019 Head 450 7511 0.89 423 Pass Pass Pass
13/9/2020 Head 450 7534 0.91 44.8 Pass Pass Pass
10.2 System Verification
System verification checks were conducted each day during the SAR assessment.
The results are normalized to IW. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
Table 13
System Check |System Check Test
Probe Tissue Tvpe Dipole Kit / Ref SAR @ 1W Results Results when Tested
Serial # M Serial # (W/kg) Measured | normalized to 1W Date
(W/kg) (W/kg)
1.15 4.60 6/15/2020#
7511 1.08 4.32 6/16/2020#
SPEAG N 1.10 4.40 6/17/2020
IEEBIEC Head 1y 55y3 /1053|437 - 10% 1.10 4.40 6/23/20204
7534 1.11 4.44 6/24/2020
1.13 4.52 6/29/2020

Note: # System verification covered next test 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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 11 of 64
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Table 14
Frequency| Tissue Conductivity | Dielectric Constant | Conductivity l():l::lesig:: Tested Date
(MHz) Type Target (S/m) Target Meas. (S/m) Meas
0.87 43.50
403.0000 (0.83-0.91) (41.90-46.30) 0.85 44.1 6/29/2020
38 0.86 42,9 6/15/2020#
0.87 .80
422.0000 (0.83-0.91) (41.60-46.00) 0.87 434 6/16/2020
0.87 43.7 6/17/2020
0.86 42.8 6/15/2020#
0.87 43.7 0.88 433 6/16/2020
430.0000
(0.83-0.91) (41.60-45.90) 0.87 43.6 6/17/2020
0.86 43.1 6/23/2020
0.89 43.1 6/16/2020#
438.0000 0.87 43.60
(0.83-0.91) (41.50-45.80) 0.87 43.6 6/24/2020
0.88 423 6/15/2020#
IEEE/ 0.90 42.8 6/16/2020#
IEC Head
0.89 43.1 6/17/2020
0.87 43.50
450.0000
(0.83-0.91) (41.30-45.70) 0.88 42.7 6/23/2020#
0.88 433 6/24/2020
0.89 43.0 6/29/2020
4540000 0.87 4350 0.90 42.7 6/16/2020
(0.83-0.91) (41.30-45.70) 0.88 46 6/23/20204
70,0000 0.87 434 0.91 42.4 6/16/2020
(083-0.91) (41.2-45.6) 0.89 42.3 6/23/2020#

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

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:
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Table 15
Target Measured
. 18 -25°C Range: 20.6 —022.8 C
Ambient Temperature Avg. 21.7°C
. Range: 19.3 - 21.5°C
Tissue Temperature 18-25°C Avg. 20.4°C

Relative humidity target range is a recommended target

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF 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.

surface

Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom 5+ 1 mm Y5-6:In(2) £ 0.5 mm

Maximum probe angle from probe axis to phantom
surface normal at the measurement location

20°+1°

Maximum area scan spatial resolution: AxArea,

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

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the
AyArea 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, <2 GHz: <8 mm 3 -4 GHz: <5 mm*
AyZoom 2 -3 GHz: <5 mm* 4 -6 GHz: <4 mm*

Maximum zoom scan
spatial resolution,
normal to phantom
surface

uniform grid: AzZoom(n)

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

Note: & 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.
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12.2 DUT Configuration(s)

The DUT is a portable device operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0. 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 side separated 2.5cm from the
phantom.

12.4 DUT Test Channels

12.5

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 *(fy;;, — i)/ f.]1+1

Where

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

F. = Center channel

SAR Result Scaling Methodology

The calculated 1-gram averaged SAR results indicated as “Max Calc. 1g-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” is scaled using the
following formula:

—Drift

Max_ Calc=SAR_ meas-10 ¢ -

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 (W/kg)
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DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
IfP_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 guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in CW
mode and 50% duty cycle was applied to PTT configurations in the final results.

13.0 DUT Test Data
13.1 Assessment at the Body

The battery NNTN8386A was selected as the default battery to assess at the Body
since only one battery is offered. The conducted power measurement for all test
channels within FCC frequency range (406.125-470 MHz) using the battery
NNTNS8386A as indicated in Table 17.

Table 17
Test Freq (MHz) Power (W)
406.2000 4.73
422.1500 4.77
430.0000 4.76
433.0000 4.72
438.1000 4.69
454.0500 4.71
470.0000 4.71

Assessment at the Body with Body worn PMLN6086A
DUT has been assessed with offered antennas with the default battery and body

worn accessory PMLN6086A. SAR plots of the highest results per Table 18
(bolded) are presented in Appendix E.
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Table 18
Max
Meas. | Calc.
Init [SAR| 1g- | 1g-
Carry Cable |Test Freq| Pwr |Driftf SAR | SAR
Antenna | Battery | Accessory | Accessory | (MHz) | (W) |(dB)|(W/kg)|(W/kg) un
406.2000
PMAE4018B | NNTN8386A | PMLNG0S6A | PMMN4067B | 422.1500 | 4.79 [-0.32| 7.29 | 3.93 NZ-AB-
. -191-0. : : 200616-03#
433.0000
NZ-AB-
430.0000 | 4.78 [-0.28| 7.47 | 4.00 200616-05#
PMAE4023B | NNTN8386A | PMLN6086A |[PMMN4067B 438.1000
ZZ(MA)-AB-
454.0500 [ 4.77 [-0.81| 6.46 | 3.92 200616-07
470.0000
ZZ(MA)-AB-
430.0000 | 4.80 [-0.44| 9.04 | 5.00 200616-09
438.1000 | 4.78 [-0.52| 10.10 | 5.72 Zgggﬁéﬁ?-
PMAEA4024B | NNTN8386A | PMLN6086A | PMMN4067B ZZ(MA)-AB
454.0500 | 4.76 [-0.48| 8.14 | 4.58 200616-11
ZZ(MA)-AB-
470.0000 | 4.77 [-0.60| 7.03 | 4.06 200616-12

Assessment at the Body with Body worn PMLN6097A

DUT has been assessed with offered antennas with the default battery and body
worn accessory PMLN6097A. SAR plots of the highest results per Table 19
(bolded) are presented in Appendix E.

Table 19
Max
Meas. | Calc.
Init |SAR| 1g- 1g-
Carry Cable |Test Freq| Pwr |Driftf SAR | SAR
Antenna Battery | Accessory | Accessory | (MHz) | (W) |(dB) [(W/kg)|(W/kg) Run#
406.2000
PMAE4018B | NNTN8386A | PMLNG097A |PMMN4067B | 422.1500 | 4.79 [-0.57| 2.80 | 1.60 Zgggﬁé’_‘ﬁ'
433.0000
ZZ(MA)-AB-
430.0000 | 4.78 |-0.76| 3.04 | 1.82 | 7500 L
PMAE4023B | NNTN8386A | PMLN6097A | PMMN40678 | 438-1000
454.0500
470.0000
NZ-AB-
430.0000 | 4.80 |-0.46| 3.03 | 1.68 | 05 "
PMAE4024B | NNTN8386A | PMLNG6097A | PMMN40678 | 438-1000
454.0500
470.0000
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Assessment at the Body with Body worn PMLN6099A

DUT has been assessed with offered antennas with the default battery and body
worn accessory PMLN6099A. SAR plots of the highest results per Table 20
(bolded) are presented in Appendix E.

Table 20
Max
Meas. | Calc.
Init |SAR| 1g- 1g-
Carry Cable |Test Freq| Pwr |Driftf SAR | SAR
Antenna Battery | Accessory | Accessory | (MHz) | (W) |(dB) [(W/kg)|(W/kg) Run#
406.2000
NZ-AB-
PMAE4018B | NNTN8386A | PMLN6099A |PMMN4067B| 422.1500 | 4.78 |-0.50| 1.85 1.04 200616-18
433.0000
NZ-AB-
430.0000 | 4.79 [-0.58| 2.17 1.24 200616-19
PMAE4023B | NNTN8386A | PMLN6099A [PMMN40678| 4381000
454.0500
470.0000
NZ-AB-
430.0000 | 4.80 [-0.61| 2.62 1.51 200616-20
PMAE4024B | NNTN8386A | PMLN6099A [PMMN4067B| 438:1000
454.0500
470.0000

Assessment at the Body with other audio accessories

Assessment per “KDB 643646 Body SAR Test consideration for Audio Accessories
without Built-in Antenna”. SAR plots of the highest results per Table 21 (bolded)
are presented in Appendix E.

Table 21
Assessments at the Body (CW mode)
Max
Initial Meas. (Calc.1g|
Carry Test Freq.| Power| SAR |1g-SAR| -SAR
Antenna Battery Accessory  [Cable Accessory| (MHz) (W) |Drift (dB)| (W/kg) [(W/kg) Run#
NNTN8378A w/
PMAE4024B NNTN8386A | PMLN6086A NNTN8380A 438.100 | 4.78 -0.41 10.10 | 5.57 | NZ-AB-200616-21
PMAE4024B NNTN8386A | PMLN6086A | NNTNS8382B | 438.100 | 4.80 -0.50 10.60 | 5.95 | NZ-AB-200616-22
PMAE4024B NNTN8386A | PMLN6086A | NNTN8383B | 438.100 | 4.79 -0.53 10.20 | 5.77 |NZ-AB-200616-01#
PMAE4024B NNTN8386A| PMLN6086A | PMLNS5275C | 438.100 | 4.80 -0.47 10.60 | 591 |NZ-AB-200617-02#
PMAE4024B NNTNS8386A | PMLN6086A | PMNN4050A | 438.100 | 4.78 -0.59 9.72 5.59 |NZ-AB-200617-03#
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13.2 Assessment at the Face

The battery NNTN8386A was selected as the default battery. The conducted power
measurement for all test channels within FCC allocated frequency range 406.125-
470 MHz using battery NNTN8386A is listed in Table 22.

Table 22
Test Freq (MHz) Power (W)
406.2000 4.73
422.1500 4.77
430.0000 4.76
433.0000 4.72
438.1000 4.69
454.0500 4.71
470.0000 4.71

Assessment of fixed antenna with offered battery) with front of DUT positioned
2.5cm facing phantom was performed. SAR plots of the highest results per Table 23
(bolded) are presented in Appendix E.

Table 23
Meas. | Max
Initial | SAR 1g- | Calc.1
Carry Test Freq. | Power | Drift | SAR [g-SAR
Antenna Battery Accessory  |Cable Accessory| (MHz) W) (dB) |(W/kg)|[(W/kg) Run#
406.2000
PMAE4018B | NNTNS8386A @ Front NONE 422.1500 | 4.79 | -042 | 5.17 | 2.85 ZZS(\)AO%)IffSSCE'
433.0000
ZZ(MA)-FACE-
430.0000 | 4.80 | -0.25 | 5.06 | 2.68 200617-06
PMAE4023B NNTN8386A @ Front NONE 438.1000
454.0500
470.0000
77Z(MA)-FACE-
430.0000 | 4.78 | -0.40 | 6.31 | 3.47 200617-07
PMAE4024B NNTNS8386A @ Front NONE 438.1000
454.0500
470.0000

13.3 Assessment for ISED, Canada at Body and Face

Based on the assessment results for body and face per KDB643646, additional tests
were not required for ISED Canada frequency range (406.1-430MHz, 450-470MHz)
as testing performed is in compliance with this frequency range.

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.
Highest SAR results from both body and face assessments are shown in Table 24
(bolded) and are presented in Appendix E.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 18 of 64



FCC ID: AZA89FT4962 / IC: 109U-89FT4962

Report ID: P21593-EME-00003

Table 24
Meas. | Max
Initial | SAR 1g- |Calc.1
Carry Test Freq. |Power | Drift | SAR |g-SAR
Antenna Battery Accessory  |Cable Accessory| (MHz) W) (dB) [(W/kg)|(W/kg) Run#
Body
PMAE4024B NNTN8386A| PMLN6086A | NNTNS8382B 430.0000 | 4.80 | -042 | 9.50 | 5.23 AN-AB-200623-22
PMAE4024B NNTN8386A| PMLN6086A | NNTN8382B 454.0500 | 4.78 | -0.56 | 7.22 | 4.12 AN-AB-200623-23
PMAE4024B NNTN8386A| PMLN6086A | NNTN8382B 470.0000 | 4.76 | -0.58 | 5.97 | 3.44 AN-AB-200623-24
Face
PMAE4024B NNTNS8386A @ Front NONE 430.0000 | 4.78 | -0.40 | 6.31 | 3.47 ZZ;%%{;_ 187(: E-
PMAE4024B NNTNS8386A (@ Front NONE 454.0500 | 4.79 | -0.56 | 4.53 | 2.58 |AN-FACE-200624-01#
PMAE4024B NNTNS8386A @ Front NONE 470.0000 | 4.77 | -0.62 | 3.49 | 2.03 |AN-FACE-200620-02#

13.4 Assessment of Qutside FCC Part 90 at Body and Face

Additional tests were required to cover the frequencies outside of FCC and ISED
frequency range. The highest SAR configuration for body and face from above were
repeated at the outside FCC Part 90 frequency of 403 MHz for the applicable
antennas. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
Table 25
Max
Init | SAR | Meas. Calc.
Carry Cable Test Freq | Pwr | Drift | 1g-SAR | 1g-SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (mW/g) | (mW/g) Run#
Body

PMAE4018B | NNTN8386A | pMIN6086A | NNTNs382B | 403.0000 | 477 | 057 | 7712 | 443 | AN-AB-200629-14

Face
| 403.0000 | 4.76 | -0.45

PMAE4018B | NNTN8386A | @front | NONE | 553 | 3.0 |AN-FACE-200629-15

13.5 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall 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 was performed. The results of the shortened cube scan
presented in Appendix E 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 E.

Table 26

Max
Calc.
1g-SAR

Init
Pwr

SAR
Drift

Meas.

Carry Cable Test Freq 1g-SAR

Antenna

Battery

Accessory

Accessory (MHz)

(L))

(dB)

(mW/g)

(mW/g)

Run#

PMAE4024B

NNTN8386A

PMLNG6086A

NNTN8382B | 438.1000

4.75

-0.22

10.20

5.42

BL-AB-200624-13
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14.0 Results Summary

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

Table 27
Max Calc | Max Calc
. Frequency band | at Body at Face
Designator (MHz) (W/ke) (W/ke)
1g-SAR | 1g-SAR
FCC 406.125-470 5.95 347
406.1-430 5.23 3.47
ISED Canada 450-470 458 2.58
Whole range 403-470 5.95 3.47

All results are scaled to the maximum output power.

15.0 Variability Assessment

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

Table 28
Adj Calc.
Carry Cable Test Freq.| 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) (W/kg) Ratio Comments
NZ-AB-200616-22 5.95 No additional repeated
PMAE4024B | NNTN8386A | PMLN60S6A | NNTN8382B | 438.100 111 seans ‘Stgqu;‘:;: dueto
BL-AB-200624-13 537 (SARyig/SARow) < 1.20

16.0 System Uncertainty

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

Per the guidelines of ISO 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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Table A.1: Uncertainty Budget for Device Under Test for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o)
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o)
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 00
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 o)
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o)
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.A4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 o0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 23 2.3 )
Liquid Conductivity (target) E.3.2 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 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) | E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - Tolerance in influence quantity.

¢) 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.

2) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz

Report ID: P21593-EME-00003

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 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 14 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 ©
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 S
Liquid Conductivity (measurement) E3.3 33 R 1.73 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E3.2 5.0 R 1.73 06 1049 | 17 1.4 S
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 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.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Calibration Laboratory of Schwetserischer Kalibrierdionst
Schmid & Partner S Service suisse d'étalonnage
c
Engineering AG Servizio svizzers o taratura
Zevghausstrasse 43, 3004 Zurich, Switzeriand — S Swizs Caltwation Service
Actrected by the Swiss Accredtation Senvice [SAS) Accraditation No: SCS 0108

The Swiss Accroditation Service is one of the signatories 10 the EA
Nuititateral Agreement foe the recognition of calibration cerificates

T , Cortitcata Mo: EX3-7511_Oct19
CERTIFICATE |
Ongos EX30V4 - SN:7511

Caneration date October 24, 2019 :

mmmmnm»mmmmumuumum
mmmmwmmmmmmummmnmdum

ummmmanmmmm.mwm:mumcm

Caitraton Equpment used (MATE oritical for caltration)

Drimary Stancards 0 Cal Date (Corificate No | Scheduled Calibeation
Power meter NS SN 104778 03 Ao 19 (No. 217-2086262963) Apr 20

Power sensor NRP.201 N Wa2ee O3 Ace- 19 (No. 217.02862) Apr-20

Powsr sarsor NAP-291 SN roazes 03 Ar19 (N 21700930 Azr-20
Referonce 20 o8 Atenwicr | SN: 56277 (200) 04 AZ-13 (No 21702804) Apr20

DAEL SN 080 O1-0:4-19 (N0, DAEA.680_Oe110) 0320

Raterance Probe ESIOVZ SN 3013 31.00c-18 (No, 539013, Dects) Dec-10
Hms::-u ) Dsto Scmmivied Chech.

| Power meter £44150 SN GB41205874 08 Age- 16 (in hoxse chack Jum 18) In heuse chack: Jun.20
Power senscr EA412A SN MY41493087 08-Apr-56 (in house check An-18) In house chack: Jun-20
Power sensor E4412A SN 000110290 08-Age-18 (i1 house check Jun-18) In houps chack: Jun-20
| RS gerarstor 1 BOADC SN USI642001700 04 Aop 50 (in honse chack A 18) | 1n house check: Jun 20
Networs Avatyzer ER358A SN US4 1080477 $1-Mar 14 {n house chack Oct-18) | I Powse check: Oct-19

fsued. Octoter 24, 2099

This caltration catiicate shall not ba seprod d eaxrigd i S8 without wilen aopeoval of he oratory.

Certifcate No: EX3-7511_Oct19 Page 1013
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Calibration Laboratory of Schwezerischer Kabbriordkenat
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Accrecined by the Swiss Accrostation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of $he signatorios 1o the EA
Multilateral Agresment for the recognition of calbration certicates

Glossary:

TSL 15500 simulating Squid

NORMx.y.z senstvity In free space

ConvF senstivity in TSL / NORMx.y.z

ccP diode cormpression point

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

A B.C.D modulation dependent Enearnzation

Polarzation ¢ © rotation around probe axis

Polarzation 8 8 rotation around an axis that is in the plane normal %o probe axis (at measurement center),
Le.. 8 =0 Is normal to probe s

Connector Angle information used in DASY system 1o align probe sensor X 10 the robot coordingte system

Calibration is Performed According to the Following Standards:

a) IEEE Swd 1528-2013, "IEEE Recommended Practice for Determining the Poak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wircless Communications Devices: Measurement
Tochniques®, June 2013

b) IEC 622091, °, "‘Measwremant procedure for the assessment of Specific Absorption Rate (SAR) from hand-
wmw«wmmmwnuwpmwamumuew July 2016

c) [1EC 62209-2, "Procedure to determine the Spacific Absorpion Rate (SAR) for wireless communication dovices
usad in close proximity to the human body (frequency range of 30 MHz 1o 6 GHz)", March 2010

d) KDB 8685664, “SAR Measurement Requirements for 100 MHz 1o 6 GHz™

mWandIMomﬁonoannm
NORMYx.y.z: Assessed for E-field polarization 8 » 0 (f < 900 Mz in TEM-celt; f > 1800 MHz: R22 waveguids).
NORMy.y,z are onfy intermediate values, L.e., the uncertainties of NORMx.y.z does not affect the £ field
uncertainty inside TSL (see below ConvF).

. nomm:.yz-uomy.z frequency_rosponse (see Frequency Response Chart). This inoartzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is induded
in the stated uncertainty of ConvF.

¢ DCPx.y.z: DCP are namerical inearization paramoters 8ssessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on froquency nor media.

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

o AxyZ BxyZ Cxyz Oxyz VRxy.x A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for spaciic modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calteation range expressed in RMS voltage across the diode.

*  ConvF and Boundary Effect Paramotors: Assessed in flat phantom using E-field (or Temperature Transfor
Standard for f 5 800 MHZ) and inside waveguide using analyical field distributions based cn power
measurements for { > 800 MMz, The same sotups are used for assessment of the parametens appiled for
boundary compensation (alpha, depth) of which typical uncestainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close to the boundary. The sensilivity in TSL coresponds
10 NORMx.y.z * Convi~ whereby the uncertainty comesponds 1o that given for Convi, A
ConvF ia used in DASY version 4.4 and highor which allows extending the validity from + 50 MHz 10 £ 100
MHz,

o Sphevical isotropy (3D doviation from isolropy): in a field of low gradients realkzed using a flat phantom
cxposed by a patch antenna.

o Sansor Offset: The sensor offset comesponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

o Connector Angle: The angle i assessed using the information gained by determining the NORMx (no
uncertainty required),

Carsficate No: EX3-7511_0ct19 Page 2013
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EX30V4 - SN:TS11 October 24, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511
Basic Calibration Parameters
Seesor X Sensor ¥ Sensor Z Une (x=2)
_g_@/}wm)’f 0.46 0.37 0.44 +101 %
(m\)* 9.0 060 969
Callbration Results for Modulation
Communication System Name A B c [3) VR Max Unc"
d8 dBVuv da8 mv dev. =2)
0 oW X 00 00 10 | 000 | 1104 | 238% | t47 %
Y 00 00 1.0 133.1
2 0.0 00 1.0 174
Note: For details on UID parameters see Appendix
The uncertainty of measurement is stated as the standard uncertainty of measurement

cove !adoc'k‘2 which for a normal distribution corresponds to a coverage
ptobabitydapptm&nggy

:mmam&vzaumuﬁ'mwmmwmunn
Ww . uncansinty ool reguined.
my-mmum Covialion S0 Inoar response Bpplying rectanguiny Salribuion sed i exgressed o D square of the

Centficate No: EX3-7511_Oct19 Page 3of 13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 27 of 64



FCC ID: AZ489FT4962 / IC: 109U-89FT4962

EXI0V4~ SN:7511

Report ID: P21593-EME-00003

October 24, 2019

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (1) 08
Mechanical Surface Detection Mode onabled
Optical Surtace Detection Mode disabled
Probe Overall Length T 337 mm
Probe Body Diameter 10 mm
Tip Longth 9mm
“Tip Dlameter 25 mm
" Probe Tip 1o Sensor X Calbration Point T mm
MWUWYWM 1 mm
[ Probe Tip 1o Sensor Z Callbration Point Tmen
Recommended Measurement Distance from Surface 1.4 me

Certificale No: EX3-7811_Octt9
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EXA0VE- SNTES October 24, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

v | pominty’ | " | Gomex | comry | conez | apta® | o | o
150 523 0.76 1215 | 1215 | 1215 | 000 | 100 | 2133%
300 453 087 1087 | 1087 | 1087 | o008 | 120 | 2133%
450 435 0.87 1030 10.30 1030 | 010 1.30 £133%
750 419 089 957 | 957 957 | 048 | 080 | £120%
&35 415 0.90 928 | 928 | 928 | 033 | 101 | 2120%
900 415 097 906 | 906 | 908 | 049 | 081 | $120%
1450 40.5 120 | 817 | 847 817 | 010 | 080 | $120%
1810 400 140 7.94 7.94 704 | 028 | 080 | +120%

1900 400 140 760 | 769 769 | 034 | 08 | :120%
2100 398 149 s | 1m 773 | 033 | 080 | £120%

2300 395 167 735 | 735 | 735 | 038 | 090 | :+120%

2450 392 1.80 706 | 7.06 706 | 033 | 090 | 2120%

| 2800 39.0 196 | 681 6.81 681 | 039 | 090 | $120%
3500 379 201 666 | 666 666 | 035 | 130 | £131%
3700 3.7 312 | ese | ese 656 | 035 | 130 | s131%

'Mmmmwu:mwnmbmmumaumamuwugmmm
unceniainty s o RSS of the ConfF uncertsrty o Caltration fraguency and he Mo nocated uhwm
uo-soomuzn&&munmnum-autnmummm of er0sted 3
omuunuw-muumu&wumswmumummm
ummsmuu&;dwmmuc)mummmvmmmuwn
masmred SAR viiuss, Al Sequencies above 3 GINZ. the validity of issue parametens (c 804 o) i salricaed 1 1 5%, The uncertainty is the RSS of
rwwtmmmm

Alha/Dep® are determined during Calirason. SPEAG warmants that the remaining deviaton daw t the Soundary offoct afer Com peraaton &
mmn1:umm:mnmsaumwumanm-—munmu

Cersficate No: EX3-7511_Oct19 PageSof 13
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EX30V4- SN:T511 Octobar 24, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

|t (o) © _;'!;m'_. m Comvf X | ConvEY | ConvFZ | Alpha® Eli i'u:'
150 61.9 0.80 1172 | 1172 1972 | 000 | 100 | $133%
300 582 0.52 11.12 11,12 1112 004 | 120 | £133%
450 56.7 0.94 1059 | 1059 | 105 | 008 | 130 | s133% |
750 555 0.96 9.52 9.52 9.52 049 | 080 | +120% |
835 5.2 097 _92% 9.26 9.26 040 0.80 2120%
900 550 1.05 9.14 9.14 9.14 042 | 084 | +120%
1450 540 130 .97 797 7.97 030 0.80 £120%
1810 533 152 764 764 | 764 034 | 080 | +£120%
1900 533 152 737 737 737 0.44 0.80 £120%
2100 532 162 746 748 748 031 086 £120%
2300 529 1.81 721 721 721 035 | 080 | +120%
2450 52.7 1.95 6.97 6.97 697 0.36 0.90 +120%
2600 525 216 688 | 688 | 688 | 032 | 090 | 2120% |
3500 51.3 i 6.11 6.1 8.11 040 | 135 | 2131%
3700 51.0 __ass 6.02 6.02 602 | 040 | 135 | 2131%

“ Frogquency valicity sbovwe 300 Mz of ¢ 100 M oy appies Sor DASY we £ and higher (300 Pageo 2), eise € & restricted 1o & 50 M. The
uncenainty is the RSS of e Comvi’ uncartainty af caltvation frequency and the uscetainty for the indcated Sequency tand. F valaey
Detow 300 MHZ @ = 10, 29, 40, 20 sad 79 Mz for Convf assessmants & 30, 84, 1285, 150 and 220 M rapectvely. Valdity of et &
& Mz s 4-0 Mz, and Com' assossed ot 13 MMz s 519 MMz Above 5 GHz frequency valicity G be extenced 10 ¢ 110 Mz
'Nmﬁu!&mnvﬁlwdhuw-lnkmc)mhun: 0% ¥ Bguid compentation ioemula s appled 10
mossured SAR values. Al frequencies aove 3 GH2 e validty of tissce pavameters s 00d o) i rosticled 10 £ 5%. The uncerturty is the RSS of
prwhm-u-m

AphaDapth are determined during Caltration. SPEAD warants that the remalning deviation due 10 he boundary effect sbe: compensation is
mm;ﬂumm:o«uwnﬂhmmuo&-mmmmunm-
Saroter boundery.
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EXI0VA- SNTIN October 24, 2019

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)
15 , . ‘
| | i
14- ' :
TR —r—— i - — | _‘.1', o3

B

T TR TTYTT T TYY

.
—
i
i
]
’ O
-
>

Frequency response (normalized)
8 r
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[
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08.;_ — + -— - - . ‘
- i
07.: i, $ _;. — H - o
08 5 4 . S— 1
- | ;
O.S-L.L.&._L_L'E_LLLR e v} L b4 111-;11-1;1
0 5& 1000 1500 2000 2500 3000
f i)
e w
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cortifcate No: DX3-7511_Oet19 Page 7ol 13
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EXI0OVA~ SN:TS11 October 24, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz,TEM f=1800 MHz R22

» -
w e - o = -~
L -l * . "0 neg
. » e e . A
. . -
y ‘. Y e j o )\ 4 t
. - "-i '. .. .. - - X » | 4, - .-. o :‘ -. L - S 4
e - o A - - . ol .
Ky . S o . ] u'\l‘ 04'0_, e
L L - - PO -
. . X . . d - | .‘ .
S n . . . , ‘
e - . " e - . - o x .- o
= aigaia?’ » - A -
rpvesiiien B ~
- . . 3 “ .
Tot X Y z Tt x ¥ 2z

-
b
L
V.Y 3 ISR SNSRI S SR— S———— — LT e +
b
- | {
A A A 2 e LA 5 - ' Rl Aenhendand, e V— A 5 H= k
% < 0 P ) 1
Rt [

Uncaertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4-SN:T511 October 24, 2019

Dynamic Range f(SAReaq)

(TEM coll , fo,u= 1900 MHz)

- q‘TOO - ':' -
| | 2 I
3 - “<fe
il 1] ] q A 11l
=e =%
==t t+o -
e i S LR Rt b 440t
B0 3400000 :
: | { o B
;' !
g 1 - 43
— ome re] — e v "
- Hr R
} it 1] :
1
: l | $
113t HHH 2 g i
111 11 it e I
1411 % B 118
{ r iis
'o! — ; === .:: 3 mathl =S
- - . .:« -:::- - 2o :
L Ll i i ;H
! § il " )}
L1 T LTS 5 31
T
0 10? g w 10' 100 10
1 e
ot compensated compensated
2
. | | l E |
1 I 1
- | 1! |
! - { - e ot -
.§ = L : o ; |
" . i
S
- il
o T 1
107 109 10'm o 102 0
k3 (o]
ot cempensaned oo gotaates
Uncertainty of Lincarity Assessment: 2 0.6% (k=2)
Cenificate No: EX3-7511_0Oct19 Pagofof 13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 33 of 64



FCC ID: AZA89FT4962 / IC: 109U-89FT4962 Report ID: P21593-EME-00003

October 24, 2019

EX30V4- SN:T511
Conversion Factor Assessment
= 835 MHXWGLS R9 (H_comF) 1= 1900 MHz WGLS R22 (H_conmf)
" "\ - ’n.
\
i, i
- 3 :;
'S \'. s B = :. - a ¢ i ‘: v ,}..‘ - ; - =
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
10 08 08 L4 L2 00 02 04 0.6 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
WM EJC;-;$11 Oc119 ) Page Y of 13
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EX3DV4- SNT511 October 24, 2018
Appendix: Modulation Calibration Parameters

() Communication Systom Name A B c D VR Unc'
a8 4B Vv o8 mv dev. (=2)
0 (=] X 0.0 0.0 10 | 000 | 1184 | s38% |47 % |
Y 00 00 1.0 (R K]
(TS Z 0.0 0.0 10 74
10100~ Lizmm1mm. x 643 676 98 567 1418 xlAg 34.7;
| CAE | 20 MHz, OPSK)
Y | 681 702 | 221 1128
. Z| 638 674 9.7 - 1400 =
10108~ | & 100% X 629 673 0s 1385 222% | t4
LCAG | 10 MHz, OPSK)
Y| 7% 737 | 245 190.1
- : z| ez 673 | 198 136.5
0110 100%RB.5 | X | 597 670 | 198 | 575 | 1344 | 25% | 147 %
[ CAG | MHz, QPSK)
Y | 687 726 | 242 1400
z| s, o8 | 198 1322
10154~ | LTE-FOO (SCFDMA, SO% B, 10 | X | 597 670 | 198 | 576 | 1343 | $25% | t4T %
CAG | MHz GPSK)
Y | 695 730 | 245 1480
— Z | 595 69 | 196 1%:
101 RB.S | X | &77 67.1 198 | 678 | 9 25% | 24T% |
L CAG | Wtz QPSK)
Y| 692 | 740 | 252 14408
- [z ] 572 668 | 19.7 = 128.0
0160- | LTEFDD (SC-FOMA, S0% KB, 16 | X | 6.4 675 | 200 402 | 225% | 247 % |
| CAE | Mis, QPSK)
Y| 827 | 760 | 258 1112
z | e 674 198 1375
70169- | LTE-FOD (SCFOMA. 18,20 | x | 481 670 | 200 | 575 | 1168 | 227% | 247 %
| CAE MHz, OPSK) La75C
Y| 729 810 | 202 1293
4 477 87 1938 1147
_'n-_gao "LTE-FDO (SC-FDMA. 1 RB, 10 X | 48 ) 200 | 572 | 1161 | 225% | 47 %
Y 687 790 3.1 1203
z 4.80 59 199 e
0177. | L 1RB, 5 X | a82 671 | 201 | 573 | 1155 | 225% | t47 % |
(] Mz, OPSK)
Y 6.68 78.1 78 1294
Z | &r8 68 | 199 1159
10181- | LIEFDO(SCFOMA, 1RB. 15 | X | 488 674 | 203 | 572 | 1163 | £28% | 247 % |
CAE | Mz QPSK)
Y | 681 787 | 219 1291
Z | am 668 | 199 1141
w- LTEFDO (SCFOMA. 50% RB.20 | X | 637 617 | 202 | 581 | 1382 | 128% | 147% |
MHz OPSK)
) ¥ 796 751 254 1104
- (2] ew 675 | 200 136.2
1 1 L $00% RB, x 690 o8 608 1440 .
; 204 128% | 247 %
Y | 887 756 7 119.0
Z| 89 680 204 140.7
Contificate No: EX3-7511_Oct19 Page 110£13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 35 of 64



FCC ID: AZ489FT4962 / IC: 109U-89FT4962 Report ID: P21593-EME-00003

EX30V4- SN:7511 October 24, 2019
ma- assswe.ﬁsmﬁﬁi X azy ns 200 154 | 1305 % | 2ATN |
Y| 744 1000 | 381 146.5
_— — z| 3% 717 | 201 1282
LTE- 1 x 7 1 £
05 il @am A8, 20 567 700 | 232 B2 | VM0 | 222% | 247 %
7
Y1 640 | 2890 1423
S W— z | 506 898 | 230 1922
» 1AB. 5 x| ser 782 | 1997
s — - 00 | 232 BT | 1A% | 24T %
Y | 581 726 | 260 1426
2| sss @7 | 28 131.7
10470. | LTE-TDO (SC-FOMA, 1 RB, 10 X | &64 30 | 782 | § 14
e K 4y €8 20 335 | 214% | t4T%
Y| &3 719 | 254 [°X;
Z| 569 699 | 230 1319
0473~ | LTE-TDD (SC-FOMA, 1 RB, 15 X | 867 70.1 1336 | 212% |
el g tl_, 232 212 47
Y| 565 14 | 251 142.7
z 1 sg7 608 | 230 1315
70405 | LTE-TDO (SC-FOMA SO%RD.5 | X | 602 N6 | 748 | 1104 % |
AME MMz, QPSK. UL 678 218 0. 212% | 247T%
Sutframes234729)
Y| eo0o &0 | 232 211
10488~ | LTE-TDO (SCFDMA, 50% RB, 10 e o 2L 70 et ~PLW
50% RB, X | 638 7 1149 | 21 247 % |
AAF MMz, GPSK, UL i s * ot
Y 685 | 29 1247
z | 637 676 | 214 1133
(30401 | LTE-TDD (SCFOMA, 50% 1B, 16 | X | 674 fie |h 247 % |
e oy : 680 | 216 : 83 | $12% | 447%
7
Y | &ss 686 | 20 1290
c Z| en 678 | 215 178
10494~ | LTE-TDO (SCFOMA 50% RB, 20 | X 75 3 T4 | 1101 | 212% | 24T %]
- s u.7 [} =3 217 2% | 14,
Y | 656 638 | 20 1289
Z| 674 679 | 218 7178
(10603~ | LTG-TDD (SC-FOMA, 100% RB.5 | x | 637 7 1 % ‘P'E'J
e > 4 o7 215 4B | 214% | 24
Sublipmos2 3.4.7.8.9)
Y| 63 629 | 232 1248
e zZ| e 674 | 213 1134
10506 | LTE-TOD (SCFDMA, 100%RB, | X | 672 774 | 1188 | &
TR Al g 680 | 217 2a% | 247
7
Y| &8s &6 | 20 1286
- — 1z e 679 | 216 1178
0506 (SC-FOMA 100%RB, | x | 7 7
e - g'A. 35 [ 220 9 1240 | 214% [ 247%
Y| 708 7 | 230 1338
z] 3 | ess 122.9
Certificate No: EX3-7511_Oct19 Page 12013
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EXIOV4S- SNT511 October 24, 2019
70512- | LTE-TDD (SCFOMA, 100% RB, | X 709 686 210 | 774 | 1228 | 214A% | 247 % |
AAF 20 MHz, QPSK, UL

Sublrame=2 34,7 8,9)
Y| 88 600 | 230 1318
Z| 110 685 | 218 R 5 [ 2]
0571 802,110 WiFi 2.4 Gz x 342 719 204 190 1271 | 219% | 247 %
AAA {D$SS, 1 Mops, |
Y| 913 "3 | n8 140.7
z | ast 729 | 210 1244

¥ Uncartalnty I detormined using Te max. deviation from Inser rosgonse soohing rectangular Setibution and is expressed ko the squere of he
febd vadun.
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Calibration Laboratory of o Rov it

Schmid & Partner Service sdsse détalonnsge

Engineering AG g Servizio svizzero & tarsturs
Zeoghausstrasse 43, 8004 Zurich, Switzeriand Swisa Caliteation Service
Accrociens by the Swiss Acoeditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of Bhe signatories 1o the EA
Mutslaceral Agresment for the recegnition of calibestion cersficates
Client otorola Solutions M’ Cortificate No: EX3-7534_Jul19
CALIBRATION CERTIFICATE |
Objoct EX3DV4 - SN:7534
Caltraton procedure(s) QA CAL-01.v9, QA CAL-12.v0, QA CAL-14.v5, QA CAL-23.v5,

QA CAL-25.v7

Calibration procedure for dosimetric E-field probes
Caitrston date July 25, 2019

This caibration carsicate documents the raceadity 10 nasonal standands, which realse Be physical unts of measuroments (S1).
Nmnﬁmﬂﬂwm“”unm”“mmdhm

Al CHlROons have Deen Conducted I B coned WRorstony Saciity. eaviconment lemparause (22 £ 3)°C and humicity < 0%

Cattration Foupment used (MATE ontical for caftvation)

Starcenss D Cal Dite (Cenficass No ) Scheduled Cattration
Power maeter NRP SN: 104778 O3-Agr-10 (No. 2170285202863 Apr20
| Power seencr NRP-291 SN 30264 O3Apr-19 (No. 21700892} Ape-20
Power sersor NRP 291 SN: 303265 OV-Ape-19 (No. 217.0089%) Apt:20
Feok 0B A SN SSTTT (20 04 Age- 10 (No. 217400994) Apr20
DAES SN 000 19-Dec-18 (No. DAES£60_Oec1f) Daoc-15
Rederence Prode ESION2 SN 3013 31-Owc-10 (No. ES33013 Deo’§) Dec-19
| Secondary Standads (] Chack Date (n house) Schedsod Check
Power meter E44156 SN GBL NS84 06-Agr- 16 (n house check Jun- 18) i Poune check: Jun-20
Power sanace L4412A SN MY 41459087 W‘C(QMMM’Q n house chedk Jun-20
Power senscr EE412A SN 000110290 06-Apr 16 (in house chock Jun-18) I Bouse check: Jun 20
RF genermor HP S648C | SN USISUN N0 04-Aup-99 (i house check Jun-18) i house check: Jun 20
wwm SN US41080477 31Mar- 14 0 house check Oct- In house check: Ccs-19

Na~e Functon Sgnatue

= =
Asgroved by Katja Pokovic Techaical Marager /%

Baced. My 26 2019

This calteation certficate shal not be reproduced exceot i Al wihout writen aporoval of fhe bboratory.
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Calibration Laboratory of S Schwelzerincher Kalibrierd

Sdlmid&Pannon ¢ Service suisse déalonnage
ineering Al Servitn svizeoro & Laeatura
&mqmmw S Swixs Calibeation Sorvice
Accredited by the Swas Actredeton Service (SAS) Accrediation No.: SCS 0108
The Swiss Accroditation Service s cne of the signatories 1o the EA

Mutitateral Agreement for the recognition of calbration cortificatos

Glossary:

T5L tissue simulating lquid

NORMx.y,z sensithvity in free space

Com® sensitivity in TSL/ NORMxy,z

pce diode point

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

ABCD modulation dependent linearization

Polarization ¢ @ rotation around probe axds

Polarization & 8 rotation around an ads that ks in the plane normal to probe axis (at measurement center),

i.e., & = 0 is nomal 1o probe axis
Connecior Angs irformation used in DASY systom 10 agn probe seasor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a) mw1mmsawwnmummmwmwsm
Absorpion Rate (SAR) n the Human Head from Wireless Communications Devices: Measurement
Techrigues™, June 2013

b) IEC 62209-1, ", "Measurement procedure for the assessment of Speciic Absorption Rate (SAR) from hand-
hedd and body-mounted devices used next Lo the ear (frequency renge of 300 MHz to 6 GHZ)", July 2016

c) 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 MMz 1o 8 GHz)", March 2010

d) KDB 865864, “SAR Measurement Requirements for 100 MMz to 6§ GHz"

Mmds‘pplodmdlntupnhﬂonol?uumhn
myJWhEMMO-O(HmM&hTEM«If>|m0lmrmw
NORMx.y .z are only intermodiate values, i.e., the uncertainties of NORMx.y.z does not affect the E*field
uncertainty inside TSL (see below ConvF).

o NORMxy.z = NORMxy.z * froquency_response (soe Frequency Response Chart). This inearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is inchuded
In the stated uncertainty of ConvE.

e  DCPxy.z: DCP are numerical linearzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequoncy nar meda.

o PAR: PAR is the Peak to Average Ratio that is not calibeated but determined based on the signal
characleristcs

o Axyz Bry.z Cry.z Dxy.z; VRey.z: A B, C, D are numerical lincarization parameters assossed based on
the data of power sweep for spedific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibeation range expressad in RMS voltage across the dode.

*  ConvF and Boundary Effect Parametors: Assessed in flat phantom using E-fleld (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for [ > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used in DASY4 software 10 improve probe accuracy cicse 10 the boundary, The sensitivity in TSL comesponds
1o NORMx,y.z * Canvf whereby the uncertainty comesponds o that given for Convf, A frequency dependent
ConvF Is used in DASY versicn 4.4 and higher which allows extending the validity from < 50 MMz 10 2 100
MMz

o Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a fiat phaetom
axposed by a patch antenna.

o Sensor Offset: The sensor offset commesponds 10 the offset of virtual measwurement center from the peobe tip
(on probe axis). No tolerance requined.

o Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EXI0V4 ~ SNT5M Jdy 25, 2019

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Une (k=2)
Noern (uVIVim)')* 0.48 0.40 0.50 +10.1 %
DCP (m\)* 95.7 98.1 103.0
Ilodulmloncwbnﬂonhnmﬂ
"uD Communication System Name A B c [ VR Unc"
d8 | dBvVpv dB mv (k=2)
0 oW X 00 0.0 1.0 0.00 1143 25%
Y| oo 0.0 1.0 1418
Z| oo 0.0 10 127.4
Nolo: For Gotads on UID parameters so¢ Appendix
The uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the factor k=2, which for a normal distribution corresponds to a coverage
Drobability of approximately 5%,
‘mmumxvxammns’mwmruwmsum
.‘ o brea-gaton pat uncertarty not rogaed
wnw«-qnmmmmmmw** o s g for the square of he
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EX30V4- SNT5M July 28, 2019

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

Other Probe Parameters
Sensor Arrangement Triangular
[ Connector Angle (') 853
Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overal Length 337 mm
Probe Body Diameler 10 mm
Tip Length 9 men
Tip Diameter 25mm
“Probe Tip 1o Sensor X Callbration Point 1 mm
Probe Tip 1o Sensor Y Calbraton Pount 1 mm
"Probe Tip % Sensor Z Calbeation Point 1 mm
“Recommended Measwrement Distance rom Surface 14 mm
Cartificate No: EX3.7534_d19 Pagoe 4 of 17
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Head Tissue Simulating Media

RICL nm' hriad ConvP X | ConwFY | ConvFZ | Aigha® ﬁ J‘:L
150 523 0.76 1279 | 1379 | 1379 | 000 | 100 | $+133%
300 453 0.87 1260 | 1260 1260 008 | 120 | £133%
450 438 0.87 159 | 189 | 1150 | 042 | 130 | 2133%
750 419 0.89 1047 | 1047 | 1047 | 035 | 104 | +120%
835 415 0.90 9.90 900 | 900 | 049 | 083 | +120%
900 a5 0.97 984 9.584 9.84 0.49 0.80 +120%
1450 405 1.20 873 873 8.73 037 | 080 | £120%
1810 40.0 140 | 813 813 813 034 | 088 | £120% |
1900 400 140 8.05 805 8.05 033 0.88 £120%
2100 398 1.4% 8.04 8.04 8.04 033 | 085 | +120% |

| 2300 395 1.67 7.83 783 783 031 | 080 | £120%
2450 382 1.80 758 7.58 758 0.36 0.50 £120%

| 2600 39.0 1.9 720 | 720 728 034 | 090 | £120%
3500 379 2.91 661 6.81 6.61 030 | 130 | #131%
3700 T 3.12 648 6.48 6.48 030 | 130 | 2131%

°mv¢wmwuﬁu:1wuummnm7uawmmma.muwncsouum
unceriainty is B0 RSS of e Cor® uncermnty of caltration frequency and the wmhnwmmr

Delow 300 MMZ s £ 90, 29, 40, 50 and 7O MHz for ConvF assesamants at 20, 64, 121, 150 anc 220 M2 resgecively m
lmuumnwwu13“.#10“”0@'“”&&“!:."0

" Al roquencies below 3 GHE, the valaity of 5800 porametens (¢ and o) can o rolied 15 2 10% ¥ iquid compensation formida s appled 1
messared SAR values. Al frequencios atove 3 GHe, e valdty of fesue paremeters (¢ and @) s resticted 10 £ $%. The urcertainty s the RSS of
:ao unCenaney $or InGCated Sarget tnaue paarnetens.

Apha/Degth ave datermined dunng caltration. SFEAD warrasts et 19 remaining Sevieson due 10 o boundary effect afler compensation s
mnn::tsummsmuuo-.ahmmuw-mmmmunmn
dameter from e boundary.
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FCC ID: AZ489FT4962 / IC: 109U-89FT4962 Report ID: P21593-EME-00003

EX30V4- SN.T534 Kby 25, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

rowe® | oy’ | O tom | conex | comy | comez [apnae| %im | e
150 61.9 0.8 1338 1336 1336 | 000 100 | 2133%
300 582 o 1235 | 1238 1235 0.03 120 | £133%
450 56.7 0% 11.87 11.87 11.87 0.08 1.30 £133%
750 555 0.98 1023 | 1023 1023 | 042 089 | £120%
835 £5.2 0.87 10.04 10.04 10.04 047 0.80 £120%

900 550 1.08 980 | 980 980 | 049 | 080 | $+120%
1450 540 1,30 859 856 859 033 080 £ 120%
1810 533 1.82 818 816 | 816 | 042 | 088 | £120%
1900 533 1.82 7.95 795 7.95 0.38 0.88 £120%
2100 532 1.62 793 793 793 _0.36 0.85 £120%
2300 529 1.8 7.88 788 | 788 0.34 0.80 £120%

2450 527 1.95 7.68 768 768 033 0.90 +120%
2600 525 2.18 759 758 759 023 080 | +120%
3500 513 3.3 6.37 6.37 8.37 0.40 1.30 $131%
3700 510 3.55 6.13 613 6.13 040 1.30 £131%

© Frequency bove 300 Mz of £ 100 M coly appbes for DASY wi 4 a0 bigher (see Page 2), el 1 s restictod 10 = 50 MMz The
Gncenainty u he of the Cond uncortainty &l calitration fequency and the unceralnty for !he indcated frequency band. walidity
Bolow 300 Mz i ¢ 30, 29, 40, 50 and 7O MMz for Conv® assessments of 30, 04, 128, 150 and 220 Ntz respecively, Valaty of Bssossed M
6 MM i 40 Mz, and Conv’ assessed at 13 VPt iy 9-19 Mz Abowe § Gz freguency vilidity can be extended 10 ¢ 190 M
" A1 roquencies below 3 GHz, the validity of tasue paramotens (o 3nd o) Con be rvlaeed 10 1 10% ¢ Iguid componsation formula is applied 1
measured SAR values. A frequencies above 3 Gz, the validity of Sesuo parametons (e and o) i resiicied 10 1 5% The encertairty & the RSS of
rmmuuwmm

Alpha/Depth are Setemnined Sunng Calitration. SPEAD wariats 1V Bha remaning Seviaton dug 10 the boundary ffect after compensation s
Mb:":\z 1% for froguencies Delow 3 GHE and Below = 2% for baquancies Setween 3-8 GHZ at any datance dwger than half the srode i
Sameter e Bourdary.
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EX3I0V4- SNTS34 Juty 26, 2019

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)
15 ; 1]
|‘~: - ) ’ S ’ v v
g 'J‘E .l ....... — I3 SN pUS— é._ ! ‘ .....
g 1‘2-4..-“--»---»———-;——-—.“ : — ; - c .....
g ‘.1.9\\ R e———— . l -
3 B IR, i ,
% ‘.04:' P ey ““ + ¢
osf é '
N N N v .
9 |
[*S 0‘7_5“ - 3 i"-
: | i
0“;. e - - .-
- ! {
0s - - X-X I L edealeds Ronbendead '1 § R 1 1 1 r I . ;
L] 500 1000 1500 2000 2500 3000
29 f[Miz)
: N
e
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: AZA89FT4962 / IC: 109U-89FT4962 Report ID: P21593-EME-00003

EXI0ONVE- SNT534 Juty 25, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4~ SNTSM Juty 25, 2010

Dynamic Range f(SARpead)

(TEM cell , fouu= 1900 MHz)
bty = o= — 2323t B & S84
M — + RE nm% +3H
ii8 19 1 +
i ! |
w,n_ SN r’ 3
e B T Hi
| el | ‘
{ i li {{iH
§ 0t e
—A A HN§
1 1 H LIl
5 1 i ] 4
§ 1‘1 THE [ 11}
10M= i i =4
4 ERELH .
3 Z e F S
? T R -
Hi A & R |
100t =f-1 S 2 &L "i‘,m
= = £z: &
3 H -
e I i i
10? w0 10! SR 10 10 0 w0
&) (e]
not comrpensated compensated

es—

AJ
g ——e—

0+ ¢ -
£l mliii]
1 | 1
B | }
2 1
10 100 102
OHQM
Uncertainty of Linearity Assessment: £ 0.68% (k=2)
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EXIOV4E- SNTSM July 25, 2019

Conversion Factor Assessment

f = 200 MHz, WGLS RY (H_comnf) f = 2450 MHZ WGLS R22 (H_comf)

N

\ L
\ \
"0 . .
\
\
.

} Z "

L ~

| i

R Vol i AT .,
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
10 08 086 04 02 00 02 04 06 02 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: AZ489FT4962 / IC: 109U-89FT4962 Report ID: P21593-EME-00003

EX30DV4- SNT534 July 25, 2019
w: Modulation Calibration Parameters
A B c [} VR Unc"
@8 | dBvVyv @ | mv (+=2)
) oW x| 00 00 10 ] 000 | 1148 | 2Z5% |
Y| o0 00 10 141.6
z| o0 00 10 127.4
0011- | UMTSFDD (WCOMA) X | 314 | 649 | 170 | 201 | 1236 | 207% |
- Y | 203 &5 | 171 1104
z | 3m 896 | 201 137.7
10007- | UMTSFD0 (HSOPA) X | 449 | 656 | 178 | 398 | 139 | 208%
A Y | 41 &7 | 175 1156
e 2 | a74 | es2 | 198 145.7 |
10006- | UMTS-FDD (HSUPA, Subtest 2) X | 454 658 | 180 | 398 | 1315 | 209%
 CAB
Y| a1 0 | 176 116.2
zZ | 473 651 195 | 1454
10100- | LTEFDD (SC-FOMA, 100% RB, 20 X | 63 668 192 | 567 | 13886 214% |
 CAE | MHz QPSK)
Y | 580 651 | 183 1205
Z | 595 6.1 192 109.1
10101 | LTE-FDD (SC-FOMA, 100% RE, 20 X | 781 | 674 | 188 | OAZ | 1Ar7 | 2%
CAE | Mz 160AM)
Y| 6w 659 | 120 1281
z| 10 o8 | 196 1157
10108. | LIE-EDD (SC-FDMA, 100% RB, 10 X | 624 664 | 102 | 680 | 1388 | 212% |
[ CAG | MHz QPSK)
Y| 570 615 | 184 1183
2| 58 658 18,1 1073
10108 | LTE-FOD (SCFOMA, 100% RB, 10 x| 725 672 | 129 | 043 | 1433 % |
[CAG | MHz 1EQAN)
Y| 664 656 | 189 1238
2| 678 64 | 196 1122
70110- | LTE-FOD (SC-FDMA, 100% KRB, GMMz, | X | 594 660 | 180 | 575 | 1321 2% |
[CAG | GPSK)
Y | saz 646 | 182 15.7
z | sa1 73 | 200 146.9 o
10111~ | LTE-FDO (SC-FDMA, 100% RB.6MMz, | X | 695 670 | 198 | 644 | 1380 | 1A%
 CAG 16-QAM)
Y| &% 655 | 189 T4
Z2| e 664 | 196 08,4
10117- 110 (HT Mosed, 13.5 Mops, x| om 680 | 208 | BO7 | 1254 22% |
 CAC BOSK)
Y | 920 865 | 199 054
z2| 1003 | 689 | 218 1409
10140~ | LIEFDO (SC-FOMA, 100% 1D, 15 X 677 | 201 | 648 | 1495 1%
[ CAE | Wz, 16-0AM)
Y| 708 0 | 191 1290
PR 58 | 198 Y
Ez» LTEFDO (SCTOMA, 100% RB, SMHZ, | X | 575 59 | 190 | 573 | 1200 2% |
i IFSK
Y| 524 644 | 181 1128
zZ| 517 672 | 199 1434
10143~ | LIEFDO (SCFDMA, 100% RB,3MHZ, | X | 689 670 | 197 | 635 | 1342 | 4% |
[ CAE | 16.0AM)
Y| 608 @A | 188 1155
Z| &n 62 | 208 V486
Certficate Noc EX3.7534_Jul19 Page 11 ol 17
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LTEF00 (SC-FOMA, 50% RB, 1.4 Mz, 577 670 197 | 621 | 1203 2% |

1CQAND

55 | 669 | 197 %43
58 | eas | 208 1324
a4 656 | 189 | 613 | 1187 OF33

4.59 655 189 1380
474 670 20.1 257
535 663 w7y ms 2%

5.47 662 | 196 135.2
| 535 | ors | 208 1234
473 | 655 | 189 | 572 | 1134 | 0% |

456 | 054 | s 1376
474 | e70 | 201 125.7
534 | 063 | w7 | 652 | 116 | 2%

5.6 06.1 196 135.1
534 ary 208 1238

LTE-F0D TRB, 20 Wz,
QP

il ? aliulhll

EX30V4- SNT534 July 28, 2019
LIEFDD (SC-FDMA, 100% RB, 1.4 x| 55 00.1 191 | 576 | 1245 Nnz%m
CAF Mz, QPSK)
Y | 503 646 182 108.8
Z| 55 675 | 201 137.7
10146~ | LTEFDD (SC-FOMA, 100% KB, 14 X | 637 7.1 198 | 641 | 1272 | 4%
|CAF | MMz, 160AM) s
Y| 81 056 189 108.8
Z | &4t 686 | 208 140.5
10149- | LIE MHz | X | 724 672 199 | G4z | 1434 1A%
1BQA)
Sk Y | 665 056 189 1240
z| &m 663 198 .7
10156 | L WWe, | x | 593 66.0 0o | o 98 | 2%
Y | 544 646 182 1154
z | s97 672 199 (X
10155. | L WRRO0ME | X | 697 67.1 198 1980 | 7%
E 16-QAM)
Y | 638 655 18.9 118.9
Z | 648 66.3 19.6 100.1
(30156- | LTEFOD (SC-FOMA, SO% RB,5WH, | X | 588 658 | 89 | 519 ) na
ma Y 523 64,5 182 111.8
z 573 67 200 1417
10197- | LTEFD0D (SC-FOMA, SO% RB.6MHz, | X | 688 67.0 198 | 649 | 1317 AR
[ CAG | 16QAM .
Y| 609 655 | 189 13.7
(z]l e 683 | 208 146.2
LTEFDD (SCFOMA, 50% RB, 15 M8z, | X 637 w6 193 £Y 1371 Mnen
Y 580 649 184 1192
z| se3 | es9 | 194 074
10161 | LIEF00 (SC-FOMA, SOR R, 1ML, | X | 727 | 673 | 190 | 6A3 | 1435 | 1A% |
16QA) _
Y | 668 &8 | 190 1236
2| 878 85 19.7 1120
LTLT0D (SC-FOMA, 0% RB, 14 Wz, | X | 492 656 | 187 | 546 | 1193 | 09% |
Y | 474 855 187 1441
Z | 438 674 | 200 1323
X
Y
Z
x
Y
Z
x
Y
z|
X
Y
Z
X
Y
z
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EXSOV4- SNTSM Jdy 25, 2019
10177- | LTE-FOO (SC-FOMA, 1 RB, 5 MHz, X | a7 058 90 | &5 133 00%
CN oPSK)
Y | a58 | 654 189 1376
z | am 672 | 202 125.9
10178- | LTE-FDO (SCFOMA, 1RB, 5MHz, 16- | X | 535 %3 | 197 | 65 | 1118 2%
4 0 Y| 817 852 190 135.2
(2] 53 | er7 | 07 37 ==
10181. | LIE-FDD (SC-FDMA. 1 R, 15 MMz X | 413 &5 | 189 | 572 | 1135 2%
S Y | 461 0 12.0 1378
Z | 415 671 | 201 1254
10182- | LTEFDD (SC-FOMA, 1 RB, 15 MMz, X 535 684 197 652 1118 2%
| CAE | 160AM)
Y 5.18 682 196 1351
z | sy 679 | 209 | | 12386 ]
10184 |L TRE. 3 MHz X | 472 654 | 188 | 573 | 1134 2%
Y | 460 656 | 190 138.0
Z | are 671 | 201 125.7
10185~ | LIEFDD (SC-FOMA, 1 RB. 3 MHz, 16- | X | 532 663 196 | 651 | 1117 2% |
CAE | QAM)
Y | 519 6.4 19.7 1354
— Z] 5% §78 | 208 1238 =]
[ 10167- | LTE-FDD (SC-FOMA. 1 RB. 1.4 Mz, X | &3 655 129 | 573 | 1133 09 %
| CAF QPSK)
Y | 460 656 | 189 1978
o T Z | a7 671 | 201 1250 .
(90188~ | LTEFDD (SC-FOMA, 1 RB, 1.4 Mz, X | 534 53 | 196 | 652 | 1.7 2%
[ CAF ____L16QA)
Yy | 516 66.1 195 1355
Z | 538 678 | 208 1238
10106- | EEEE 802,110 (HT Mixed. 6.5 Mops, x| om 677 | 208 | 010 | 1189 | 22% |
CAC 0PSK)
ua Y| ea1 | eis | 208 459
2| o950 687 | 214 739.1
"é“m “UMTSFDD0 (HSPAY) x| 707 673 196 | 597 | 1455 A%
joe= Y| 648 | 659 | 187 124.9
(2| 65 667 194 [EE]
10274- | UMISFDD (HSUPA, Scbtest 5. 3GPP | X | 594 667 | 187 | 487 | 1409 2%
_ CAB Rei8. 10)
Yy | 54 655 | 180 122.0
(2] 563 | ess | 190 | 1008
'ggﬁ UMTSFOD (HSUPA, Sebtest 5. 3GPF | X | 431 655 178 | 396 | 1273 07 %
= Y| 30¢ | eaa | 17a 1118
Z | aas 675 | 193 1412
T10207- | LTEFDD (SC-FOMA, 50% RB, 20 MHz, | X | 6.26 665 192 | 581 1355 A%
LAAD L OPSK)
Y 567 84.7 182 !1@
r 4 628 676 20.1 1500
70208 | LTEFDD (SC-FOMA, 50% KB, 3 Wiz, | X | 554 658 189 | 672 | 126 H2% |
AAD QPSK)
Y 504 644 18.1 109.6
Z2 | 55 672 | 199 1389
10299 | LTEFDD (SCFOMA, 60% RB,3 Mz, | X | 648 672 | 198 | 638 | 1299 A%
(AAD | 160AM)
Y 588 657 190 104
2] 655 | ese | 208 430
Contificate No: EX3-7534_Md19 Pago 13 of 17
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EX30V4- SN:T534 Mty 28, 2019
10311- | L 1 () x| 6m 9 | 195 | 606 | 1405 A%
AMD MHz. QPSK)

Y | 024 54 18.7 122.4
z] 63 | es2 | 103 1102 |
10815 | IELE B0Z.11b WiFI 2.4 GHz (D559, 1 X | 25 658 W8 | 158 | 1276 | 05% |
AAA Mops, S9pc duty Cyche)
Y1 2% | 650 | 166 113.0
Z| 318 723 | 208 1413
G416~ | IEEE 802.11g WiFl 24 GHz (D583~ X | 946 677 | 208 | B34 | 1188 | 25% |

AAA OFDM, 6 Mbs, 900 duty Cyce, Long
proambule)
Y| 937 | 619 | 208 143.7
Z | 983 6as 214 1.7
70435~ | LTE-TDD (SC-FOMA, 1 RS, 7:anm. X | Se0 | 683 | 298 | 782 | 1326 | 7%
QPSK, UL Sublame=234.7.89)
Y 450 6856 202 1144
Z | 554 | 606 | 228 EC)
10457- | UMTSFDD (DC-HSOPA) X | 12 659 | 101 | 662 | 1158 A%
AAA
Y| 79 | 665 | 193 142.3
2| a0 | ess | 198 1288 —
;o;:o UMTS-FDD (WCDMA, AMR) X | 2m | e56 | 172 | 239 | 1217 | 5%
v | 262 | 657 | 75 483
Z | a3z 742 | 207 1342
10961 | LTE-TDD (SC-FOMA, 1 KB, 1.4 Moz, X | 580 683 | 207 | TR | 1324 0o% |
AM QPSK, UL Sublrame=2.3,4.7.8.9)
Y| 425 | 55 | 201 1145
Z | 55 | 696 | 228 1443
10862. | LTE-TDD (SG-FDMA, 1 7D, 1.4 MHz, x| e & 23 | 830 | 127 HI% |
AM 16-0AM, UL Subéame=2,.3,4,78.9)
Y 554 678 216 147.7
2| s [ 705 |24 | | Wi0 -
(70404- | LTE-TDD (SC-FOMA, 1 RS, 3 Mz, X | sss a2 217 | T8 | 1318 RE
[ AAS | OPSK, L& Subliame=2.34.7.8.9)
Yy | 490 656 202 1153
557 | o8 | 229 1438
10465- | LTE-TOD (SC-FOMA, 1 BB, 3 Wakz, 16 'xL 602 | 601 | 223 | 832 | 1294 | 7%
A8 | QAM UL Subframe=2,34.7.8.8)
Yy | 588 67.8 216 147.7
Z| 59 | 705 | 234 1412
10467- | LTE-TOD (SC-FOMA, 1 AB, 5 Wiz, X | ss7 682 216 | 7B | 1317 | #17% |
[ ME | W z
Y| 4% | es7 | 202 11586
Z| 554 | 6 | 28 1433
T0WS. | LTE-TOD (SCTOMA. 1 RD, 5 NHz, 16- | X | 603 | 681 | 224 | 882 | 1296 | #17%
| ME | QAM, UL Subframe~2,34.7.8.9
Y 55_5 678 216 147.8
[ Z ] 599 708 | 235 Wiz
":?E%_' % .10 X | ss7 682 06 | T8 | 1322 T % |
| CPSK. WL Subdrame2.34.7.8.9)
Y| 49 | ese | 202 1151
Z | 552 | s | 227
TO471- | LTE-TOD (SCTDMA, 1RB, 10MHZ 16- | X | 603 | ea1 | 223 | 832 | 1500 | #19% |
| AAE | OAM, UL Subframe=2 34,789}
Y | 554 677 | 216 477
Z| s | 105 | 35 410
Cectificate No: EX3-7534_Jui10 Page 14 ol 17
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EXI0V4- SN-7534 Xdy 25, 2019
10473 | LTE-T0D (SC-FOMA, 1 RB, 15 MHz, X | 5% &2 | 217 | 7 EESIES ni%
| AAE | OPSK, WA Subtrame=2. 347 8.9)

Y | 488 &5 | 201 115.4
ST 2| 555 | e96 | 228 1439
10474- | LTE-TOO (SCFOMA. 1 RB, 15MHz, 16- | X | 603 82 | 24 | 8% | 122 9%
| AMME | QAM, UL Subtrame=2.34789

Y | 55 678 | 216 147.9

zZ | s02 707 | 238 4.6
W—M = | LTE-TOD (SCFOMA, 1 RB m;.zouu.w- X | o2 a1 | zz3 | 832 | 1321 HT%

QAM, UL Sublrame=2,3,4.7.8.9) —_—

Y | 5% 678 | 217 1484

Z | 5% 708 | 28 1918
Wm LTE-TOD mr’as.t.cuu. X | 586 678 | 213 | 774 | 1345 R

Yy | 521 656 | 209 121.3

z | 55 67 | 215 111 =
10480- Lmulﬁ,' X | 054 @2 | =22 | 818 | 1408 7%
AAA 16-QAM, UL Sublrame=2,3.4.7.8.9)

Y | 570 e6s | 206 1208

zZ | o1 689 | 22 s
10482- | LTE-TOO (SC-FDMA, 50% AB, 3 MHz | X | 6.28 678 | 213 | 771 | 1481 N7 %
[ AAB | OPSK UL Subdrome=2.34.7 8.9)

Y | 553 653 198 126.5

Z | 580 075 | 213 172
10483, | LTE-TDD (SCFDMA, 50% B, SMHZ. | X | 6.87 675 | 212 | 839 | 099 0%
[ AAB | uL J

Y | 64 666 | 207 120.7

zZ| e8s | 688 | 222 —_| 1202
10485, | LTE-TOD (SCFOMA, 50% KB, 5 WHz, | X | 6.26 677 | 212 | 159 | 491 %
[AAE | w

Y | 654 65.3 198 120.0

Z | 5o 674 | 213 110.9 ==
(10488~ | LTE-TOO (SCFOMA SO% RB SMHz, | X | 700 | 673 | 212 | 838 | 1128 | *19%
[ AAE | 16-QAM, UL Sublrames2.3.4.7.8.9)

Y| 656 | 664 | 206 3.1

Z | 700 | eas | 220 LA
1048 | LTE- oMMz, | X | 627 06,3 203 | 770 | 113.1 KA
[ME | GPSK UL Subdramos2.3,4.7.8.5) D

Y | 890 654 | 198 1336

Z | 623 673 | 212 1234
[os | LTE- 1 X1 728 | 673 | 204 | 831 | 1187 | #19%
AME | 16-QAM, UL Subframe=2.34,73.9)

vy | es2 | 682 | 205 13684

Z | T 682 | 218 130.2
70431- | LTE-T0O (SC-FDMA, 50% RB, 150Nz, | X | 666 867 | 205 | 7.74 | 1174 1T %
| MAE CPSK. UL Subframe2.34.7.8.9)

Y | 623 5.7 | 200 1982

[z | eer 678 | 214 1288
'm&:'—m X | 7.74 676 | 213 | 841 | 1241 22%
[ AME | 16-QAM, UL Subframe~2,34 73.9)

Y | 725 @85 | 207 1446

zZ| 112 e85 | 220 1380
qu X | 665 | €68 | 208 | 774 | 1170 | #7%

Y | 619 &6 | 200 1573

Z | esr 679 | 215 1283
mu- ti.ti-twmm ’aom:. X | 788 674 | 212 | 837 | 1242 2%

S-QAM, UL Sublrame=2,3,4,75.9)

Y| 715 @2 | 25 ey

zZ| 788 e84 | 220 136.0
Cantificate No: EX3-7534_Jul19 Page 156117
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EXIOVE- SN.7534 July 28, 2019
(10467 | L { 14 X] 6 | 679 | 212 | 767 | s | #i7% |
AM MHz, QPSK, UL Sublrame=234.78.9)
Y | 545 855 | 199 125.5
z | ss82 676 | 213 116.2 S
10498. | LTE-TDO (SC-FOMA, 100% 18, 1.4 x| 718 69.3 222 | BA0 | 404 9%
AMA m:.wom.u’t
Subframe=234,7.8.9)
Y | 632 867 | 207 126.7
.2 | 676 6838 | 222 e 108 =
z”m 1 3 IMHZ | X 6.08 062 202 7867 110.6 TN
| CPSK, UL Subframe=234.78.5)
Y| 570 653 | 198 130.2
z| 606 673 | 212 120.7
10301- | LTE-TDD (SC-FDMA, 100% FBL3MHZ, | X | 718 | 674 | 212 | BA4d | 1152 | 219%
LAAB | 16-0AM, A Sublrame=2,3,4.78.8)
Y | 674 665 | 207 1348
Z | 7.6 624 | 220 1255
10503- | LTE-TOD (SCTOMA, 700% RB. S Mz, | X | 6.3 3 | 204 | 792 | 1133 7% |
| ANE | QPSK, UL Subframos2,3.4,7 8.9)
Y, 5% | 653 | 198 2
2| 623 674 | 213 124.1 2=
10504- | LTE-TDO (SC-FOMA, 100% RB, 5 Mz, | X | 727 672 | 211 | 831 | 1188 Ho%
| AAE L 160AM, UL Setbeamoa2 34.78.9)
Y | 88 583 | 205 1395
[F— Z | 127 82 | 219 1258
mtoaoo- LTE-TDO (SC-FOMA, 100% RB, m;o X | &8 7 | 205 | .74 | 1168 nI%
| AAE | MHz OPSK, UL Sublrame=234.7,8.9)
Y| 617 66 | 199 1375
Z | 6es 679 | 215 1285
10507 | LTE-TDO (SC-FOMA, 100% RE, 10 x| 768 675 | 212 | 638 | 1242 Ho% |
AAE MHz, 16-0AM, UL
Sublames234,789)
y| 718 64 | 206 1451
Z| 768 634 | 220 1 .
10509- | LTE-TDO (SCTDMA. 100% 1B, 15 X | 728 673 | 208 | 799 | 1224 0%
| AAE | My, OPSK (A Subframes2,34.78.9)
Y| &7 661 | 203 1427
Z | 730 684 | 218 1345
10510- | LTE-TDD (SC-FOMA, 100% R8, 15 X | 819 679 | 215 | 849 | 1300 22%
AAE Mz, 16-0AM, UL
Yy | 733 655 | 200 (EER)
zZ | 87 688 | 222 1431
'wmz- m X | 696 673 208 | 104 aw
MHz, QPSK, UL Sublrame=2.347 2 0
Y | 644 659 | 201 '_l_;_t{z
Z | 101 684 | 218 132.9
90613~ | LTE- %00% RE. 20 X | 803 677 | 214 | Baz | 1236 22% |
AE MHz, 16-QAM, UL
7
Y | 147 664 | 208 1497
z | 803 606 | 221 421
10515. | IEEE 802.11b WiFs 2.4 GHz (0SSS, 2 X | 2% 658 68 | 158 | 22 W0E%
ARA Mops, 98pc duty cycle)
Y| 233 654 16.9 133
Z | 33t 733 | 213 1999
'ﬂv TEEE 802.11b Wi 2.4 Gz (D555, 1 x| 272 863 | 173 | 190 | 1240 07 %
Mops, 90pc duty cyce)
Y| 248 656 | 171 108.9
356 740 | 218 1570
Cersficate No: EX3.7534_Jul19 Page 16 ol 17
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EXIONE- SN 7534 July 25, 2019
10972~ WEEE 802.110 WiFI 2.4 GHz (D553, 2 265 050 170 19 1237 05 %
AAA

237 65.1 16.9 140.6

37 731 213 136.8
a8 6ry 20 8.50 1163 25%

ws- WEE 802,119 WiFi 24 GHz (DSSS-

958 | 680 | 212 140.9
979 | ess | 218 120.6
212 | 863 | 1181 | 25%

10501~ B02.11n (HT Muxod, 20MBEz,
L MCS0, 90pc duty cyde)

960 | a0 | 212 T
950 | eas | 219 1917
1043 | 684 | 214 | 879 | 47 | 27%

0500- | IEEE B0Z.11n (HT Mosod, 40MMz,
LAAR | MICSO, 90cc dutly oydie)

10.24 6a.4 214 180.0
1054 653 2.1 138.8

Inf<| xinl| xnj<| xn)<| x
0
2
<
®

¥ Urcantainty i determined using e max deviation fom ner /esponse apphying rectangelar SsrRaton and 18 esprossod for the square of the
fkd vaiun

Cortificato Noc EXC-T534_ 219 Page 17 oA 17
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of L&

Schweizerischer Kalitriordienst
Schmid & Partner S Sarvice suisse d étalonmage
Engineering AG C servizio svizsero di tarsturn
Zeughausstrasse 43, B004 Zurich, Switzerland = S  Swiss Calibestion Service

Accrodited by he Swiss Accreditation Sorvice (SAS)
The Swiss Accreditation Service is one of the signatories to the A
Muitilateral Agroemaent for the recognition of calitvation certificates

cliet  Motorola Solutions MY Certificate No: D450V3-1053_Oct18
|CAI.IBRATION CERTIFICATE

Calibention Equipment used (MATE ortical for calibation)

Ooject D450V3 - SN:1053
Calbraton procecuse(s) QA CAL-15.v8

Calibration procedure for dipole validation kits bolow 700 MHz
Calteation datec October 19, 2018

mmmwnmnmmmmummamm}
W-mmnmmMMmMmNMmmmmdhm4

Al calibrations harve been conducted in the closed laboratory tacility: enviconment lempenature (22 & 31°C and humidity < 70%.

This calitration certifcate shall not be reprocuced except In Jull without writien agprowal of the laboratory,

Primary Standards Ds Cal Date (Cortfcate No.) Schecuiod Calbration

Power metor NRP SN 104778 O4-Apr-18 (No. 217-0287202873) Age19

Power sensor NRP-291 SN 100244 O4-Ape-18 (No. 21702672 Age-19

Power sensoe NRP-291 SN 103245 O4-Ape-18 (No. 217-02673) Agr19

Ralocences 20 a8 Atenuaion SN: 5277 (20x) 04-Apr-18 (No. 21700682) Apr-19

Type-N mismatch combination SN: 5047 2 08027 O4-Apr-18 (No. 217026583) Apr-19

Reterence Prode EX30V4 SN 3877 30-Dec-17 (No. EX3-3877_Dect?) Dec-18

DAL4 SN: 654 050818 (No. DAL4-654_Jui 1) Ad19

Secondary Standards 0 Chack Date (in house) Scheduled Check

Power meter 44108 SN GBI 200074 12-Jun-18 (No. 217 L228500284) 1 house checic Jun20

Power sensor E4412A SN MY41408087 12-0en-18 (No. 217402285) 5 house check: Jun-20

Power sensor E4412A SN 0001102%0 120018 (No. 21700284) In house check: Jun-20

RF genernicr HP BEABC SN USIA2U01700 04-Aug-99 (in house check Jun-18) 1 house check: Juns-20

Network Analdyzar Aglert ESIS8A | SN US41000477 J3-Mar-14 (in house check Oct-18) n house check: Oct-19
Name Function

Calibestod by Claudio Lautier Labormsory Technician

Apgroved by Kaga Pokovic Techoicl Manager

P s

Issund: Octcber 10, 2018

Cortificate No: D4SOV3-1053_Oct18
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Calibration Laboratory of X

S Schweirerischer Kalierdionst
Schmid & Partner Service suitse & étalonnage
Engineering AG C  Servizio wvizaero & tarstors
Zoughausstrasse 43, 5004 Zurich, Switzertand @ S Swiss Caliteation Seevice
Accrodited by the Swiss Accrodtation Secvice (SAS) Accredmation No: SCS 0108

The Swiss Accreditation Service is ane of the signatories 10 the EA
Meutslateral Agreomaent 1or the recognition of calibration certiticates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 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

c) 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 6 GHz"

Additional Documentation:
e) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated 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 reancd uncertainty of measurement is stated as the standard uncertainty of measurement

multipl the coverage factor k=2, which for a normal distribution corresponds to a covera
probabﬁtybglappmuinagy%%. v

Certficato No: D450V3-1053_Oct18 Page20f8
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Measurement Conditions
DASY as far as not on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom ELK Flat Phantom Shell thickness: 2 = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho'm
Measured Head TSL parameters (220202)°C 441:6% 087 mhoim =6 %
Head TSL temperature change during test <05°C e .
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.14 Whyg
SAR for nominal Head TSL parameters normalized to 1W 4.57 Wikg = 18.1 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 0.762 Wig
SAR foe nominal Head TSL parameters normalized to W .05 Wikg = 17.6 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 56.7 0.94 mho/m
Measured Body TSL parameters (220:02)°C 555+6% 082 mho/m+ 6%
Body TSL temperature change during test <05°C e ——
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condiion
SAR measured 250 mW input power 1.12 Wikg
SAR for nomina! Body TSL parameters normakzed 10 1W 4.53 W/kg = 18.1 % (ke2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 0.753 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.05 Wikg = 17.6 % (k=2)

Cenificate No: D450V3-1053_Oct18
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wx(mmmuumummmascsom)

Antenna Parameters with Head TSL
impedance, transformed to feed point 576Q-4410
Retum Loss -21.7dB
Antenna Parameters with Body TSL
Impedance, transiormed to feed point si0.-7010
Retumn Loss -21.7d8B

General Antenna Parameters and Design

| Exectrical Detay (one direction) | 1.351 ns |

mmmmmmwmvmm.mnmmwdndoobmmmmum.

NMEdech&&MWMdNMNbMMbN
dehm.mm-mmmmmmdummmm
meNMWhMDWmmMWMbNMBWhN
Mmm-mmsmmmwmwmm The overall dipole length is stil
according 1o the Standard.
Mowmmuwwummmmmmummmmm

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 16, 2005
Certificate No: D4SOV3-1053_Oct18 Pagedol8
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DASYS5 Validation Report for Head TSL

Date: 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 used: f =450 MHz; o = 0.87 S/m; & = 44.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN3877; ConvI{10.5, 10.5, 10.5) @ 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: QDOVAOOIBB; Serial: TP:1003
« DASYS2 52.10.2(1495), SEMCAD X 14.6.12(7450)

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

Reference Value = 38.89 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.762 W/kg

Maximum value of SAR (measured) = 1.52 Wikg

.

0dB = 1.52 Wikg = 1.82 dBW/kg

Certificate No: D4SOV3-1053_Oct18 Page 5ol 8
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Impedance Measurement Plot for Head TSL

hmmwmnm”mmmw
450 000000 MHz 578400
79651 pF -4.44030)
{50.000000 M2 82028 mU
' -27.801 *

Cemficale No: D4S0V3-1053_Octig Pagetofe
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DASYS Validation Report for Body TSL

Date: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V 3 - SN:1053

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

Medium parameters used: f = 450 MHz; o = 0.92 S/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN3877; Convi{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: QDOVAQO1BB; 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=5mm, dy=5mm, dz=5mm

Reference Value = 41.78 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 112 W/kg; SAR(10 g) = 0.753 W/kg

Maximum value of SAR (measured) = 1.50 W/kg

0dB = 1.50 W/kg = 1.76 dBW/kg

Cenficate No: DA50V3-1053_Oct18 Page7ol8
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Impedance Measurement Plot for Body TSL

ﬁh”(&“hﬂ“ﬁﬁmwu

450 000000 MHz 551160
50.178pF -704850Q)
{50 000000 MHz 82670 mU |
-50.180 *

1A D
OV Sewt 250 000 MHE e

4) 00 .%?L'L
Oht. S 000 MM —
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Dipole Data

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 D450V3
(SN 1053) L
Impedance Return Loss
Date Measured real Q | imag jO dB
11/08/2018 53.78 -7.39 -21.97
11/10/2019 53.95 -6.72 -22.49
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