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1.0 Introduction

Report ID: P12719-EME-00014

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 DTS150NBDLAA (PMUF1955A). This
device is classified as Occupational/Controlled. This device operate in ISM unlicensed

operations band, thus need comply with General Population/Uncontrolled exposure limit.

2.0 FCC SAR Summary

Table 1
Max Calc at I\g?)l(:g;lc
Equipment Class Frequency band Body (W/kg) (Wikg)
(MHz)
1g-SAR 1g-SAR
DSS 902-928 0.30 0.79

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

8FSK: 8 Level, Frequency Shift Keying
DUT: Device Under Test

EME: Electromagnetic Energy

NA: Not Applicable

ISM: Industrial, Scientific and Medical
PTT: Push to Talk

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate

DSS: Direct Spread Spectrum

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22
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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 (2005) Procedure to determine the specific absorption rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

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

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

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

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

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

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

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

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

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

FCC KDB - 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 - 648474 D04 Handset SAR v01r03

FCC KDB - 643646 D01 SAR Test for PTT Radios V01r03
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5.0 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 -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Device Under Test (DUT)

This portable device operates digital two-way communication architecture. Moto talk
operates in the 900 MHz Industrial, Scientific and Medical (ISM) band. It is a spread
spectrum protocol utilizing 2, 4, and 8FSK (Frequency Shift Keying). Radio protocol duty
cycle is 95%. User transmit duty cycle is 50% (50%Talk and 50% listen).

The model represented under this filing transmitting in the 902-928 MHz band. The nominal
output power is 1.0 W with maximum output power of 1.0 W as defined by upper limit of
the production line final test station.

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

7.0 Optional Accessories and Test Criteria

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 this device. The following
sections identify the test criteria and details for each accessory category. Refer to Exhibit
7B for antenna separation distances.

7.1 Antenna

There is only one antenna offered for this product. The Table below lists its
description.
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Table 3
Antenna No. | Antenna Model Description Sele(t?:;j ers Tested
1 PMAF4024A Whip antenna, 902—9?8 MHz, 1/2 wave, Yes Yes
2.15 dBi gain
7.2  Battery

There is one battery offered for this product. The Table below lists its description.

Table 4
EICR] Battery Model Description — Tested Comments
No. for test
1 PMNN4578A Battery Pack, 2500 mAh, Li-lon Yes Yes
7.3 Body worn Accessory
There is only one body worn accessory offered for this product. The Table below
lists its description.
Table 5
Body worn Body worn o Selected
No. Model Description for test Tested Comments
1 PMLN7939A Carry Holster Yes Yes
7.4 Audio Accessories
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 6
Audi | Audio Acc. Selected
0 No. Models Description for test Tested Comments

1 HKLN4606A RSM with PTT, Slim Plug Yes Yes Default Audio

2 HKLN4599B Earpiece with PTT, MIC, Slim Plug Yes *No

3 HKLN4601A |Surveillance Earpiece with PTT, Slim Plug Yes *No

4 HKLN4604B Swivel Earpiece \Iévllljg PTT, MIC, Slim Yes *No

5 HKLN4605A Earbud with PTT, MIC, Slim Plug Yes *No

6 HKLN4606A RSM with PTT, Slim Plug Yes *No

Note: * Intended for test. Per KDB provisions tests not required.
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner ES3DV3
Engineering AG 52.8.8.1222 DAE4 EX3DV4
SPEAG DASY 5 (E-Field)

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2 Description of Phantom(s)
Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gi’m _ | Human Model +/_2(;'_‘2Tn | 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. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

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

Simulated Tissue Composition (percent by mass)

Table 9
900MHz
Ingredients Head | Body
Sugar 56.5 | 44.9
Diacetin 0 0
De ionized -
Water 40.95 | 53.06
Salt 1.45 | 0.94
HEC 1.0 1.0
Bact. 0.1 0.1
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9.0  Additional Test Equipment

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

Table 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date

Speag Probe ES3DV3 3122 04/18/18 04/18/19
Speag Probe EX3DV4 7486 03/20/18 03/20/19
Speag Probe EX3DV4 7364 01/17/18 01/17/19
Speag DAE DAE4 850 03/07/18 03/07/19
Speag DAE DAE4 1488 03/09/18 03/09/19
Speag DAE DAE4 1483 01/04/18 01/04/19
Power Meter E9301B MY55210003 09/29/17 09/29/18
Power Meter E4418B MY45100532 11/01/17 11/01/18
Power Meter E4418B MY45107917 05/22/17 05/22/19
Power Meter E4419B MY45103725 05/22/17 05/22/19
Power Meter E4418B MY45100911 07/14/17 07/14/19
Power Sensor E4416A MY50001037 05/22/17 05/22/19
Power Sensor E9301B MY55210006 11/12/17 11/12/18
Power Sensor 8481B MY41091170 04/23/18 04/23/19
Power Sensor E9301B MY50290001 04/24/18 04/24/19
Power Sensor E9301B MY41495733 04/17/18 04/17/19
Signal Generator E4438C MY45091270 08/13/18 08/13/20
Signal Generator E4438C MY42081753 03/27/18 03/27/19
Bl-direction Coupler 3020A 41931 07/04/18 07/04/19
Bl-direction Coupler 3020A 40295 09/04/18 09/04/19

Amplifier 10W1000C 312859 CNR CNR

Amplifier 50W1000A 14715 CNR CNR

Amplifier 10wD1000 28782 CNR CNR
Thermometer HH806AU 080307 11/30/17 11/30/18
Thermometer HH202A 35881 12/13/17 12/13/18
Temperature Probe 80PK-22 06032017 03/07/18 03/07/19
Temperature Probe 80PK-22 05032017 03/07/18 03/07/19
Temperature & Humidity Logger TM320 12253047 10/26/17 10/26/18
Dielectric Assessment Kit DAK-3.5 1156 01/09/18 01/09/19
Network Analyzer E5071B MY42403147 11/15/17 11/15/18
Speag Dipole D900V2 1d026 01/18/17 01/18/19
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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.

Table1l
Dates Probe Ca_libration Probe Mesztrjars?e;'fjue Validation
eIl e c | « Sensitivity | Linearity | Isotropy
CW
4/28/2018 Body 900 3122 0.92 54.6 Pass Pass Pass
4/27/2018 Head 900 1.00 40.1 Pass Pass Pass
4/19/2018 Body 900 7486 1.08 53.2 Pass Pass Pass
4/19/2018 Head 900 1.01 40.3 Pass Pass Pass
2/22/2018 Body 900 7364 1.08 54.1 Pass Pass Pass
2/23/2018 Head 900 0.96 40.4 Pass Pass Pass

10.2  System Verification

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

Table 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VSIS Vfee [PIEel@ R Serfel (W/kg) Measured normalized to 1W Date
(Wikg) (Wikg)
2.58 10.32 8/28/2018
- 0
3122 FCC Body 11.00 +/-10% 2.65 10.60 8/29/2018
IEEE/IEC Head| SPEAG D900V2/ | 10.90 +/- 10% 2.51 10.04 8/29/2018#
7486 FCC Body 1d026 11.00 +/- 10% 2.86 11.44 9/12/2018
2.62 10.48 9/12/2018
- 0,
364 IEEE/IEC Head 10.90 +/- 10% > 68 1072 9/17/2018

Note: # System verification cover next testing day (within 24 hrs)

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.
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Table 13
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
105 55 0 1.09 52.7 8/28/2018
FCC Body (1.00-1.10) (52.3-57.8) 1.08 52.7 8/29/2018
900 1.08 52.7 9/12/2018
EEE/ 0.97 LS 1.00 40.0 8/29/2018#
IEC Head (0.92-1.02) (39.4-43.6) 101 398 | 9/12/2018
1.01 39.5 9/17/2018
1.05 55.0
FCC Body (1.00-1.10) (52.3-57.8) 1.08 52.7 9/12/2018#
902 EEE/ 0.97 415 101 398 | 9/12/2018
IEC Head (0.92-1.02) (39.4-43.6) 1.01 395 9/17/2018
1.10 52.5 8/28/2018
FCC Body 1.06 550
915 (1.01-1.11) (52.3-57.8) 1.09 525 8/29/2018
IEEE/ 0.98 415
IEC Head (0.93-1.03) (39.4-43.6) 101 398 8/29/2018#
1.07 55.0
02 FCC Body (1.01-1.12) (52.2-57.7) 1.11 52.5 9/12/2018#
IEEE/ 0.99 415
IEC Head (0.94-1.03) (39.4-43.5) 1.03 395 9/12/2018#

Note: # Tissue sheet date cover next testing day (within 24 hrs)

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 14
Target Measured
. Range: 19.3-24.2°C
Ambient Temperature 18-25°C Avg. 22.8 °C
. Range: 21.0 - 22.0°C
Tissue Temperature 18-25°C Avg. 21.5°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.
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12.0 DUT Test Setup and Methodology

121

Measurements

Report ID: P12719-EME-00014

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.

normal at the measurement location

Table 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+1mm 1-5-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°

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

uniform grid: AzZoom(n)

<5mm

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

phantom surface 5-6 GHz: <2 mm
Note: 8 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.

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.
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12.3.2 Head
Not applicable.

12.3.3 Face

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

12.4 DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio,)/ f 141

Where

N¢ = Number of channels
Fnigh = 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” is scale
using the following formula:

—Drift

Max _Calc=SAR_meas-10 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 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.
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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
and 50% duty cycle was applied to PTT configurations in the final results.

13.0 DUT Test Data

13.1 Assessments at the Body for 902-928MHz band

Battery PMNN4578A was used during conducted power measurements for all test
channels within FCC allocated frequency range (902-928MHz) which are listed in

Table 16.
Table 16
Test Freq (MHz) Power (W)
902.000 0.972
915.000 0.986
928.000 0.975

Assessments at the Body
Assessment of antenna with battery, body worn accessory and audio accessory were
performed. SAR plot of the highest result per Table (bolded) are presented in

Appendix E.
Table 17
SAR | Meas. |Max Calc.
Carry Cable Test Freq |Init Pwr| Drift |1g-SAR| 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) (dB) | (W/kg) | (W/Kkg) Run#
PMAF4024A| PMNN4578A  |[PMLN7939A| HKLN4606A | 915.000 | 0.936 | -0.30 | 0.482 0.28 ZZ-AB-180828-02

Assessments at the Body with other audio accessories

By adapting SAR thresholds to general population limits per “KDB 643646 Body
SAR Test Consideration for Audio Accessories without Built-In Antenna”, SAR
testing with other audio accessories was deemed not necessary as SAR < 0.8 W/kg.
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13.2  Assessments at the Face for 902-928MHz band

Assessment of the offered antenna with battery with front of the DUT positioned 2.5
cm facing phantom.

Table 18
SAR | Meas. |Max Calc.
Carry Cable Test Freq |Init Pwr| Drift |1g-SAR| 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) (dB) | (W/kg) | (W/kg) Run#
PMAF4024A| PMNNas7gA | 'None: Radio None 015000 | 1.00 | -0.36 | 1.26 | 0.68 |24 TACE-180830-
Front 01#
13.3  Assessment for ISED, Canada
As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with highest SAR value. SAR
plots of the highest results per Table (bolded) are presented in Appendix E.
Table 19
Max
Init SAR | Meas. Calc.
Carry Cable Test Freq| Pwr Drift [1g-SAR| 1g-SAR
Antenna Battery Accessory Accessory (MHz2) (W) (dB) | (W/kg) | (W/kag) Run#
Body
902.000 | 0.946 | -0.46 [ 0.518 [ 0.30 FD-AB-180913-02#
PMAF4024A | PMNN4578A |PMLN7939A| HKLN4606A | 915.000 | 0.936 | -0.30 | 0.482 | 0.28 ZZ-AB-180828-02
928.000 | 0.970 | -0.43 [ 0.393 | 0.22 FD-AB-180913-03#
Face
Nore. Radi 902.000 [ 1.00 | -044 | 1.43 0.79 | FD-FACE-180912-07
PMAF4024A | PMNNA4578A O”S;Onf‘ 10 None 915.000 | 1.00 | -0.36 | 1.26 | 0.68 |ZZ-FACE-180830-01#

928.000 | 1.00 -0.48 1.22 0.68 |ZZ-FACE-180913-01#

13.4 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 only was performed. The results of the shortened cube
scan presented in Appendix D 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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Table 20
SAR | Meas. |Max Calc.
Carry Cable Test Freq|Init Pwr| Drift |1g-SAR| 1g-SAR
Antenna Battery Accessory | Accessory | (MHz) (W) (dB) | (W/kg) | (W/kg) Run#
PMAF4024A| PMNN4578A Nonlfr'OF;f‘d'o None | 902.000 | 1.00 | -0.14 | 152 0.78 LOH'FAEE'BOQN'

14.0 Results Summary

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

Table 21
Max Calc at Max Calc at
Designator Frequency band Body (W/kg) Face (W/kg)
(MHz)
19-SAR 1g-SAR
FCC, US 902-928 0.30 0.79
ISED, Canada 902-928 0.30 0.79

All results are scaled to the maximum output power.

The test results clearly demonstrate compliance with FCC General Population/Uncontrolled
RF Exposure limits of 1.6 W/kg averaged over 1 gram per the requirements of FCC 47 CFR
§ 2.1093 and ISED RSS-102 (Issue 5).
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15.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 0.8W/kg (General Population).

16.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value general population exposure is less than 1.5W/kg.

Per the guidelines of ISO/IEC 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 900 MHz

Report ID: P12719-EME-00014

Measurement System

Probe Calibration E21| 6.7 N 1.00 1 1 6.0 6.0 o0
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 0
Boundary Effect E23 | 1.0 R 1.73 1 1 0.6 0.6 0
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 | 11 R 1.73 1 1 0.6 0.6 o0
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 E.6.1 | 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 o0
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 00
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 00
Phantom and Tissue Parameters

Phantom Uncertainty E31| 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E32 | 50 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity

(measurement) E33 | 3.3 N 1.00 0.64 0.43 2.1 1.4 )
Liquid Permittivity (target) E32 | 50 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) | E.3.3 | 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 419
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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Page 20 of 72




FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 900 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 )
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 E.2.3 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.24 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 3.4 R 1.73 1 1 2.0 2.0 )
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 )
Input Power and SAR Drift Measurement | 8,66.2 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 064 | 043 | 138 1.2 )
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 1.2 0.8 )
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 1.4 )
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 )
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 18 17

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the expanded
uncertainty
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Appendix B
Probe Calibration Certificates
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Calibration Laboratory of 20 Schwalzerischer Kalibriendianat

Schmid & Partner % f’oﬁ g Birvice Siliss €Gtikcamos
Engineering AG : Servizio svizzero di tarstura

Zaughausstrasse 43, 8004 Zurich, Switzorland aﬁ&f N $  suiss Catibration Servics

Accrodited by the Swiss Accreditation Service (SAS)
The Swiss Accroditation Sorvice is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cortificates

Accreditation No.: SCS 0108

cient  Motorola Solutions MY Certificat No: ES3-3122_Apri8
CALIBRATION CERTIFICATE _[
——— ————— — — =

Objact ES3DV3 - SN:3122
Calibration procesdura{s) QA CAL-01.v9, QA CAL-12.vD, QA CAL-14.v4, QA CAL-23.v5,

QA CAL-25.vE

Calibration procedure for dosimetric E-field probes
Calibration date: April 18, 2018

This calibration cenificate documents thi traceabilty 1o national standards, which realize the physical units of moasurernents (S1)
The measurements and the uncerlainties with canfidence probabity are given on the following pages and are part of the cerificale.

All calibeations hawve been conducied in the closed labaratony faclity: environiment temperaturne (22 & 3)"C and humidity = T0%

Calibeation Equipmant used (MATE critical for calibration}

Primary Standards L+] Cal Dale (Cortificate No.) Schaduled Cakbeation
Power meter NRP SHE: 104778 04-Ape-18 (No. 217-0267202673) Agr-19
Power sensor NRP-Z81 SN 103244 04-Apr-18 (No. 217-02672) Age-189
Power sansor NRP-Z291 SN: 103245 O4-Ape-18 (No. 217-02673) Apr-19
Reference 20 dB Aenuator SN: 55277 (200 (4-Apr-18 (No. 217-02683) Apr-19
Referance Proba ES30V2 SN; 3013 30-Dec-17 (Mo. ES3-3013_DeciT) Dec-18
DAE4 SN: 650 21-Doc-17 (No. DAE4-B50_Deci?) Doc-18

| Secondary Standards [i¥] Check Datw (in house) Schaduliad Check
Preer mater E£4108 SN GBA1293874 D6-Aor-16 i house check Jun-18] | In house check: Jun18
Power sersor E44124 SN MY 41408087 D-Ape-16 (in howse check Jun-16) In house check: Jun-18
Power sensor E44124 SN 000110210 0E-Apr-16 {in hause check Jun-16) In house check: Jun-18
RF generatar HP BE4AC SN: US3642U01700 -Aug-B8 (in house check Jun-18) in house check: Jun-18
Notwork Analyzer HP BTSIE | SM: US37300585 1B-0ct-01 (in house check Dat-17) Jo house check: Ocl-18

I
Narma Function
Cabbrated by Claudio Leublsr Laboratory Technician
Appeoved by Katja Pokovic

Tachnical Manager ﬁ%

Issued: Aprl 19, 2018

This calibration certificate shall nol be reproduced sacept in full without written appecval of he laboratory.

Ceantificale Mo: ES3-3122_Aprig Page 10of 18
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Calibration Laboratory of W, T 5 -

Schmid & Partner *‘@ ‘e g Service sulsse détalonnage
Engineering AG 3 g Senvizio svizzero di taratura

Zoughausstrasse 43, B004 Zurich, Switzerland fﬁ\m \"‘ ‘pf Swiss Callbration Service

Accredited by the Swiss Accreditation Senvico [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating Bguid

MORMx, v,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DcP diode compression point

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

AB.C.D maodulation dependent linearization parameters

Polarization ¢ o rotation arcund probe axis

Polarization 8 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 5 = 0 is normal to probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

B)
c)
d)

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

|EC 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 2018

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

KDB 865664, “SAR Measurement Requirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

-

NORMzx,y.z: Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, i.e., the uncerainties of NORMx,y.z does nol affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(fx,y.2 = NORMz,y.z * frequency_response {see Frequency Respanse Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConwF.

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

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

Axy.2z; Bx,y.z; Cx.y.2; Dx,y.z; VRxy.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VIR is the maximum calibration range expressed in RMS voltage across the dioda.

ConvFF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 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 parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConwF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from & 50 MHz to + 100
MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsel: The sensor offset comesponds to the offset of virual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NOFRM:x (no
uncertainty required),

Centificate No: ES3-3122_Apr18 Page 2 of 18
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ES30V3 - SN:3122 April 18, 2018

Probe ES3DV3

SN:3122

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

Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3122_Aprig Page 3 of 18
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ESIOV3- SN:3122 Apdil 18, 2018

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVitVim)*y" 1.30 1.19 139 +10.1 %
OCP (mV)” 101.7 102.8 102.3
Modulation Calibration Parameters
uin Communication System Name A B c [ VR Unc™
dB dByv v dB my (k=2)
Q cw X 0.0 0.0 1.0 000 | 2122 | $35%
¥ 0.0 0.0 1.0 208.0
F3 0.0 0.0 1.0 170.3

Mole: For details on UID parameters see Appendix.

T Tt o TR Ao o ey o siacasd inowiak ) of tHeavemart
r k=2, which for a normal distribution comre to
probability of approximately 95%, 2 o

*The uncertainties of Norm X.¥_Z da not affect the E*-field uncertainty inside TSL (ses Pages § and 6]
:mlmm uncestainty not redquined
W!WMWM M. deviation from linear response applying rectangular datibution and is expressed for the squars of the

Certificate No: ES3-3122_Apr18 Page 4 of 18
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ES3DV3- SN:3122 April 18, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conduetlvity Depth ® Une
f(MHz)® | Permittivity" {sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
| 150 52.3 0.76 7.20 7.20 7.20 0.08 120 | £133%
300 453 0.87 7.0 7.01 7.01 013 120 | #133%
450 435 0.87 6.80 6.80 £.80 0.23 130 | £133%
750 41.9 0.88 6.61 6.51 6.61 0.80 117 | +£120%
B35 415 0.90 6.31 6.31 631 0.61 131 | £120%
900 415 0.97 6.18 6.18 6.18 0.66 128 | +120%
1450 405 1.20 5.64 5,64 5.64 0.80 112 | #120%
1810 400 1.40 5.24 5.24 5.24 0.39 166 | £120%
1900 400 1.40 521 5.21 5.21 0.44 151 | #120%

| 2100 398 149 5.28 5.28 5.28 0.80 1.20 | $120%
2300 395 1.67 4.86 4.86 4.86 0.80 121 | +£120%
2450 39.2 1.80 4.64 4.64 4.64 0.68 132 | £120%
2600 30.0 1.96 4.48 4.46 4,48 0.80 133 | +£120%
3500 37.9 2.91 4.38 438 4.38 0.80 125 | £134%
3700 377 312 4.08 4.08 4.08 070 | 126 | $131%

© Frequancy validity above 300 MHz of + 100 MHz anly applies for DASY w44 and higher (see Page 2), else il & nestricted 10 50 MHz. The
uncertainty ia the RSS of the ComvF unconainty at calbration frequancy and the uncestainty for the indicated frequency band. Fregquency validity
Bedow 300 MHz is £ 10, 25, 40. 50 and 70 MHz for ComF assessments at 30, 64, 128, 150 and 220 MHz respectively, Abave 5 GHz frequancy
walidity can be exiended to £ 110 MHz.

'Nmmﬁmt.hniﬂudmm[:mﬂmhrﬂmdhﬂm If liguid compensation formula s appled o
mansured SAR values. Al frsquencies above 3 GHz, the validity of tissue parameters (c and o) is restricted to + 5%, Thi uncertainty is the RSS of
thay ConvF uncestainty for indicalad target tissue parameters.

" are delermined during calibration. SPEAG warrants (hat the remaining deviation due to the boundary effect afler campensation ks
ahwarys bods than £ 1% for frequencies below 3 GHz and below & 2% for frequencies botween 3-6 GHz at any distance Larger than half ihe peobe tip
diameded from ihe boundary

Certiicate Mo: ES3-3122_Apr18 Page 5 of 18
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ES3DV3- SN:3122 April 18, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Dopth ™ Unc

| f(MHz)® | Permittivity " (sim)* ConvFX | ConvFY | ConwvFZ | Alpha® | (mm) k=2
150 61.9 0.80 6.82 6.82 6.62 008 | 120 | +133%
300 58.2 0.92 B.79 6.79 B.79 010 | 120 | £133%
450 56.7 0.94 695 B.95 6.95 010 | 130 | £133%
750 55.5 0.96 6.39 £.39 6.39 0.54 137 | +120%
B35 55.2 0.97 6.28 6.28 6.28 080 | 114 | $120%
500 55.0 1.05 6.22 6.22 6.22 058 | 133 | +£120%
1450 54.0 1.30 5.39 5.39 539 080 | 112 | $120%
1810 53.3 1.52 5.02 502 | 502 0.51 153 | +120%
1900 53.3 1.52 4.81 4.81 4.81 067 | 136 | £+120%
2100 53.2 1.62 5.09 5.09 5.09 057 | 153 | £120%
2300 52.9 1.81 4.58 4,58 4.58 080 | 124 | +120%
| 2450 527 1.95 4.52 4.52 4.52 080 | 118 | £120%
2600 52.5 216 4.26 426 | 426 079 | 120 | +120%
3500 51.3 3.31 3.86 3.86 3.86 070 | 130 | 134%
3700 51.0 3.55 385 3.85 3.85 070 | 130 | +131%

© Frequency validity above 300 MHz of £ 100 MHz only applies for DASY va 4 and highor (see Page 2), else it it resiricled o £ 50 MHz. The
uncarainty is the RS55 of the ComF uncertainty at calibration frequency and the unceainty for the indicatod frequency band. Fraquency validity
below 300 MHz is = 10, 25, 40, 50 and T0 MMz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respecively. Above 5 GHz frequancy
validity can be exiended o £ 110 MHZ

" At frequencies below 3 GHz. the validdy of issue parameters (c and o) can be relaxed to £ 10% if liguid compensation formula is apalied 1
maasured SAR values. Al requencias above 3 GHz, the validity of lissue parameters (¢ and o) is restricted 1o £ 5%, The uncenainty is the RSS of
thias ConvF uncertainty for indicated targol lissue parametens.

© Alphaepth are deterrmined during calibration. SPEAG warrants that the remaining dewiation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHE and below + 2% for equencies batweon 3-8 GHz al any distance larger than half the probe
diameter from the boundary.

Certificate No: ES3-3122_Apri8 Page G of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 Page 28 of 72



FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

ES3DVI- SN2 April 18, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: AZ489FT5874 / I1C: 109U-89FT5874

Report ID: P12719-EME-00014

ES30V3- SN:3122 April 18, 2018
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
L] ]
= s . = ., = =
- o =, y '
5 1 ¥ . 9 Pl . 5
l o T : 4 i 3 W ® ® g 4 &
- ._'-' o :,'-"i:.ua as 0g" e b i i S Y opon
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» . X - 21
Ted X Y _:_ Tet : : -:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: AZ489FT5874 / 1C: 109U-89FT5874 Report ID: P12719-EME-00014

ES3DV3- SN:3122 Apeil 18, 2018

Dynamic Range f(SAR}¢.q)
(TEM cell , f,..= 1900 MHz)

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

ES3DV3- SN.3122 April 18, 2018

Conversion Factor Assessment

= B35 MHz, WGLS R9 (H_com) f= 1800 MHz, WGLS R22 (H_convF)
an |
i |
38 i
1] """:
§ 284 é = :
saf : |
20 |
i i 3 g
15 l
E 30
L |
o5 !
pof—iic s ) i AL gy ol - i ) i i
a L] an % = = ki - L] @ L] L] [ o Fol = » &
thn : £y :
i1 A 2 LY

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

-10 -08 06 04 02 00 02 O4 06 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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FCC ID: AZ489FT5874 / I1C: 109U-89FT5874

ES3DV3- BN:3122

Report ID: P12719-EME-00014

April 18, 2018

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

Other Probe Parameters

| Sensor Arrangement Triangular
Connector Angle () 25.7

| Mechanical Surface Detection Mode anabied
Opfical Surface Detection Mode disabled

| Probe Overall Length 337 mm |
Probe Body Diameter 10 rmm
Tip Length 10 mm

| Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Probe Tip to Sensor ¥ Calibration Point Zrmm
Probe Tip to Sensor Z Calibration Paint 2 mm
Recommended Measurement Distance from Surface 3 mm
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FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00014

ES30V3- Sh:3122 April 18, 2018
dix: Modulation Calibration Parameters
uin Communication System Name A B [ ] VR Unc™
dB dBypv dB m (k=2}
a oW 0.0 0.0 1.0 0.00 | 2122 | 35 %
0.0 0.0 1.0 200.0
I 0.0 0.0 1.0 170.3
$1_ UMTS-FOD (WCDMA) 2,08 648 170 | 291 | 1261 | 7% |
3.13 65.9 17.9 124.0
315 66.2 18.0 136.1
::nan:r- UMTS-FOD (HSDPA) 4.38 85.4 177 | 388 | 1343 | 07 %
4,50 66.1 182 132.7
. 4.48 66.2 183 1452
m& UMTS-FDD (HSUPA, Subtest 2) 434 65.2 175 388 | 1341 | 0.7 %
449 66.0 182 132.3
450 86.3 18.3 1452
10100- | LTE-FDD {(SC-FDMA, 100°% RB, 20 8.27 67.0 193 | 5B | 1408 | Hi2m
| CAD SK}
B.41 B7.6 19.8 1389
i 5.80 65.7 18.8 108.7
10101- | LTE-FDO (SC-FOMA, 100% RB, 20 YT B5.7 189 | 642 | 1062 | 14 %
CAD MHz, 16-QAM)
7.57 68.1 20.4 148.7
7.03 66.4 104 115.8

10108- | LTE-FDD (SC-FOMA, 100% RB, 10
CAE MHz, QPSK)

622 66.8 19.4 5.80 1389 2%

6.37 675 19.9 1377
5.89 656 18.8 1076
7.24 674 19.9 6.43 148.0 14 %

10108- | LTE-FOD (SC-FDMA, 100% RB, 10
CAE MHz, 16-QAM)

M= MiM=<) MIM=C] XM= xid=] mirafc] »ima|=c] ximf=] xima]| x|ml=| =[ml=<| slml=<] s|mal= LA L EA

7.38 620 | 204 146 2
L 581 | 682 | 103 1134
T0110- | LTE-FDD (SC-FOMA, 100% RB, 5 Mz, 597 | 664 | 4 575 | 1361 | 212
caE | apsi Rz i
607 | e85 | 196 1350
o 607 | 67.0 | 197 976
10111- | LTEFDD (SC-FOMA, 100% RB, 5 MHz, 704 67.2 19, 644 | 1452 | 2%
CAE 16-0AM) an
715 | 678 | 703 1430
663 | 660 | 193 1108
0777~ | 1EEE BOZ11n [HT Mixed, 13.5 Mbps, 55 | o4 | 20 T 86r 37 | sio%
CAC BPSK) T
10,18 | 690 | 715 1573
S 10,18 69.1 M5 141.1
10140- | LTE-FOD [SC-FOMA, 100% RB, 15 7.06 850 | 191 | 648 | 1078 | 2%
CAD MHz, 16-ChAM)
720 | 664 | 1985 105.6
=Dl _ 724 | 668 | 195 1175
10142- | LTE-FDD [SCFOMA, 100% RB, 3 MHz, 588 | 664 | 192 | 573 | 1348 | 2%
CAD QPSK]
592 | €67 | 195 1329
590 | 668 | 196 45,1
10743- | LIE-FDD [SC-FDMA, 100% RB, 3 MHz, 856 - = TR T T
ok, St con 672 EE] HI%
B9z | 678 | 202 TA02
639 | 658 | 19.2 108.6
Certificate No: ES3-3122_Apri8 Page 12 of 18
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FCC ID: AZ489FT5874 / 1C: 109U-89FT5874

Report ID: P12719-EME-00014

ESI0OVI- SN:322 Mgl 18, 2018
10145. | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 565 86.0 B0 | 506 | 1317 | *0.8%
CAE MHz, OPSK)

¥ 5.68 6.4 194 128.3
s s z 569 86.7 19.5 140.8
10146- LTE-FDD (SC-FOMA, 100% RB, 1.4 x 663 67.1 198 6.41 1378 | #1.2%
CAE MHz, 16-QAM) §
¥ .68 &7 .6 202 134.4
= T Z | 688 61.7 203 146.5
10149- | LTE-FDD (SC-FOMA, 50% RB, 20 MHz. | X 725 674 200 G642 | 1477 | #1.4%
| CAD 16-0AM)
¥ 7.35 67.9 204 1459
= z | 683 66.2 19.3 — | 1134
T0154- | LTE-FDD (SC-FDMA, 50% RE, 10 MHz, | X 5.89 665 193 575 | 1382 | #12%
CAE QPSK)
¥ 6.07 86.9 19.6 134.5
= z 5.07T 67.0 19.7 1474
30185 | LTE-FOD (SC-FOMA, 50% RB, 10MHz, | X | 708 €73 | 189 | 043 | 1455 | 14%
CAE 16-CLAM)
Y 7.14 677 20.3 1427
. e Z 6,58 659 19.2 110.4
10156- LTE-FDD (SC-FOMA, 50% RB, 5 MHz. X 581 861 19,1 578 1337 1.2 %
CAE QPSK)
¥ 507 66.5 19.5 131.2
z 586 867 19.8 1436
10157- LTE-FOD (SC-FDMA, 50% RB. 5 MHz, ¥ 6.87 a72 199 Ga9 | 1408 | #12%
CAE 16-CHAM])
Y .94 87.7 20,4 138.5
- z B.41 659 19.3 107.2
10760 | LTE-FDD (SC-FOMA, 50% RB. 15MHz. | x | 837 668 194 | 582 | W1 | 2%
CAD QPSK)
Y 851 G674 199 139.7
= z | &0 857 18.9 108 6
10161- LTE-FDD (SC-FDOMA, 50% RB, 15MHz, | X 7.33 67.5 200 6.43 1492 4%
CAD 16-0AM)
Y 744 68.0 204 147.2
o F4 6.68 66.2 19.3 114.2
10166- LTE-FOD (SC-FOMA, 50% RB, 1.4 MHz, | X 507 656 18.8 546 | 1264 | #08%
| CAE GPSK)
Y 5.09 &6.0 19.1 124.0
Fd 512 66.3 19.3 136.0
10167- LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, | X 607 66.9 198 6521 130.6 1.2%
| GAE 16-0AM) B
¥ 6.12 674 20.1 127 4
z 6.13 87.7 20.2 139.8
10169 | LTE-FDD (SC-FDMA. 1 RE. 20 MHz, X | 485 658 19.0 573 | 1209 | #09%
CAD QPSK)
id 5.02 66.5 19.6 1188
Z 5.03 66.6 19.6 130.3
10170- LTE-FDO (SC-FOMA, 1 RB, 20 MHz, x 579 871 20.0 652 | 1216 | #1.2%
| CAD 16-QAM)
¥ 587 &7.7 205 1189
s Z | s5&8 67.9 205 1308
10175 LTE-FDD {SC-FOMA, 1 RB, 10 MHZ, X 4.04 658 189 572 1210 | #09%
CAE | OPSK)
Yy | 503 66.5 19.5 118.8
= z 5.04 88.7 19.6 130.1
10178- LTE-FDD (SC-FDMA, 1 RB, 10 MHz. 4 581 672 200 6.52 1216 +1.2%
CAE 16-QAM)
B 5.88 678 206 1186
F 5.80 68.0 206 130.7
Certificate No: ES3-3122_Apr18 Page 13 of 18
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FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00014

ES30V3- SN-3122 Aprl 18, 2018
10177- | LTE-FDD [SC-FDMA, 1 RB, 5 MHz, x| & 5T
DD bk, a7 65.9 19.0 3 | 1213 | 9%
¥ | s02 B6.4 195 118.7
10178- | LTE.FDD [SCFOMA. 1B e ol | ae s
1RB, 5 MHz, 16
e i x| se 672 | 200 | 652 | 1218 | #12%
¥ | 584 676 | 204 1183
- zZ | sm 680 | 208 131.0
- | LTE-FOD (SC-FOMA, 1 B, 156 MHzZ, % |
1 oy X | 40e 857 | 188 | 572 | 1210 | #08%
Y | 502 664 195 118.7
10182 LTE-FDD (SC-FOMA, 1 BB, s 24 na e
- {SC-F 16 MHz, X | 580 71 . 652 | 121,
b ] [ 19.9 216 | #12%
¥| 588 | 677 | 206 1188
— = z | sm 680 | 208 130.8
LTE-FDD {SC-FDMA, 1 RB, 3 MHz, X 4,96 ¥ 573 | 1214 9% |
e L 659 19.0 0 | 209%
¥ | 503 BES 19.6 1187
— v Z | 503 BE.E 19.6 130.0
LTE-FDD (SC-FOMA, 1 RB, 2 MHz, 16- | % | 580 67.1 ] 651 | 1215 :
e e 200 2%
¥ | 588 678 | 205 8.7
z| s 68.1 20.7 130.9
lotgr- | LTEFDD (SCTOMA, TRB, T4MHz, | X | 495 | 658 | 183 | 573 | 1200 | 903%
L Y | 503 564 195 119.0
— — . z | s B85 | 19.5 130.1
LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz, X : LE -
STL [ 5.81 67.1 200 52 | 1216 | #12%
¥ | sar 677 | 205 118.9
- Z | 50 680 | 208 1310
10196- | IEEE B02.11n [HT Mixed, 6.5 Mops, x| o ; 810 | 124 :
3 = 69 68.1 208 242 | #19%
¥ | as7 687 | 215 1228
Z | ams 689 | 215 [ 138a
é;ﬂBZﬁ- UMTS-FDD (HSPA+) F 6.58 A5.3 185 547 107.4 +1.2%
[ Y | 657 855 | 187 104.1
— o 2] a0 | es1 | o 162
. MTS-FOD (HSUPA, Sublest 5, 3GPF | X | 590 487 | 1 )
B . B6.4 18.6 463 | W0I8%
¥ | 600 56,9 180 144.2
1z | ss 858 183 1120
| 10275- | UMTS-FOD (HSUPA, Subtest 5, 3GPP | x | 425 , 306 | 1300
101 hae 656 8.0 0.7 %
¥ | a4 66.2 185 1708
Il Z | aar 66.5 188 1404
10287- | LTE-FDD (SC-FOMA_50% RB, 20MHz, | X | 629 B7.1 1 581 | 1384 1
= o 96 H2%
v | 638 674 19.8 1972
z | 590 65.7 18.9 106.8
X

10298- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 572 66.2 19.1 572 | 1325 | 212% |

AAC
vy | 578 | es7 | 196 130.4
- . z| 574 | 67 | 196 142.0
10299- | LTE-FDD (SCFDOMA. 50% RB,3MHz, | X | 673 | 671 | 188 | 639 | 1394 | 12
L 16-QAM)
¥ 6.78 gr.7 20.3 136.6
z| 670 | 679 | 204 148.1
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FCC ID: AZ489FT5874 / 1C: 109U-89FT5874 Report ID: P12719-EME-00014

ESIDV3- SN:3122 April 18, 2018
10311- | LTE-FDD (SC-FOMA, 100% RB, 15 x| 877 674 1985 | 606 | 1435 | £12%
AMG MHz. QPSK)

Y | 684 6B.0 20.3 142 6
Z 5.39 6.2 19.2 110.2
10415~ | IEEE BOZ.11b WiFi 2.4 GHz (D555, 1 x| 233 65.6 17.0 154 | 1281 | #05%
AAA Mbps. S8pc duty cycle)
Y 247 666 178 1274
z 244 G6.B 174 1399
10416~ IEEE 802.11g WiF| 2.4 GHz (ERP- X 9.79 68.3 21.2 B.23 1251 £1.9%
AAA OFDM, 6 Mbgs, 99pc duly cycle)
Y 10.02 69.0 2.7 1227
B F 9.95 68.9 216 136.4
10418~ IEEE 802 11g WiFi 2.4 GHz (DSS5S- ® 9,68 683 21.1 814 1241 1.7 %
AMA OFDM, & Mbps, 99pc duly cycle, Long
preambade )
Y 9,88 68.9 21.6 121.6
- Z | 9e4 B89 | 215 1352
man» LTE-FOD (OFDMA, 5 MHz. E-TM 3.1) X a.17 67.9 210 828 | 1148 | 1.7 %
¥ | 827 B8.5 216 1.7
2 9.24 68.6 216 1233
mi- LTE-FDD (OFDMA, 10 MHz, E-TM3.1) | x | 564 68,2 21.2 838 | 1208 | #18%
Y 8.80 688 21.7 118.2
N Fi 9,78 68.9 21.7 131.0 —
mu- LTE-FDD (OFDMA, 15 MHz, EETM31) | ® | 481 683 29.2 834 [ 1207 | #19%
¥ | 10,05 9.1 21.9 1215
E 9.68 9.0 21.7 135.3
li?” LTE-FOD (OFDMA, 20 MHz, E-TM 3.1) X | o9o9 68.5 21.3 §34 | 1265 | t18% |
¥ | 1026 69.3 219 1246
F4 10,17 69.2 218 1379
10435 | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, x| 710 716 231 782 | 1128 | #19%
| AAC QPSK, UL Subframe=2.3 4,7.8.9)
v | 732 726 239 11.3
zZ | 764 739 24.5 1231
mﬂ- UMTS-FDD (DC-HSDPA) x 7.93 B8.1 192 B.62 1183 +1.4%
¥ | B08 B6.6 19,6 1181
Z B.09 66.7 1986 130.5
W' UMTS-FDD (WCDMA, AMR) X | 282 650 176 | 238 | 1239 | #05%
¥ | 276 66.9 18.4 1220
Z| 279 67.5 18.7 134.0
10461- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, x| 713 716 231 782 | 1131 | =1.09%
AN OPSK, UL Subframe=2134 7 8.9)
¥ | 743 73,0 24.1 1118
B Z | 784 736 24.4 1227
10462 LTE-TOD (SC-FOMA, 1 RB, 1.4 MHz, 4 765 723 23.7 B30 | 1122 | 222%
AAR 16-0AM, UL Subframe=2.3.4,7 89}
¥ | 7858 ' mar 24,7 112
- Z| B26 749 25.2 1221
T0464- LTE-TDD (SC-FDMA, 1 RB. 3 MHz, X 7.1 76 3.1 782 | 1128 | 21.9%
AAR QPSK, UL Subframe=2.3.4.7.8.9)
¥ [ 735 72.7 238 114
Z| 758 716 24.3 1226
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10465- | LTE-TDD (SC-FOMA, 1 RB, 2 MHz, 16~ 768 724 238 | Ba2 | 1118 | 219% |

AbS, QAM, UL Sublrame=2,3.4.7,8.9)

7.92 736 246 111.2
8.26 4.8 251 122.0
718 T 32 7.682 1129 $1.9%

1046T7- LTE-TDD (SC-FDMA, 1 RB, 5 MHz,
AAC QFSK, UL Subframe=2,3.4.7,8.9)

743 73.0 24.1 111.0
T.66 73.9 24.5 122.9
T.68 T24 238 8.32 1124 $+1.9%

10468- | LTE-TDD (SC-FOMA, 1 RB, 5 MHZ, 16-
AAC QAM, UL Sublrame=2,3.4.7.8,9)

7.93 T3.6 24.7 110.9
8.22 T4.7 251 121.8
7.09 715 231 .82 112y $1.9%

10470- LTE-TDD (SC-FDMA, 1 RB, 10 MHz,
AAC QPSK, UL Subframe=2.3.4.7,8.9)

7.34 727 238 111.2
7.62 737 244 1225
787 724 238 8.3z 1123 +22%

10471- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-
AAC QAM, UL Subframe=2 3.4 7.8.9

.88 T34 2.5 110.9
824 T4.7 251 1222
r.12 716 232 .82 1129 +1.8%

10473- LTE-TDD (SC-FDMA, 1 RB, 15 MHz,
AAC QPSK, UL Subframe=2,3.4,7.8.9)

.37 728 240 1112
7.60 77 24.4 122.6
7.73 726 239 8.32 1124 #1.9%

10474- | LTE-TDD (SC-FOMA, 1 RB, 15 MHZ, 16-
AAC QAM, UL Sublrame=23.4,7,89)

.87 734 24.6 111.0
821 7486 25.0 121.8
764 723 237 832 1118 22 %

10477- | LTE-TDD (SC-FDOMA, 1 RB, 20 MHz, 16-
AMC OAM, UL Subframe=2,3.4,7.8.9)

7.90 735 246 1111
8.18 T4.6 250 121.9
745 T2 229 774 120.3 $22%

10478~ | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz,
L QPSK, UL Subframe=2.3,4,7.8.9)

7.66 723 227 118.0
7.88 73.2 241 1299
825 T2.2 238 818 123.2 £22%

10480- | LTE-TOD (SCFDMA, 50% RB, 1.4 MHz,
16-QAM, UL Sublrame=2,3.4,7.8,9)

BA45 733 244 120.5
B.GT 74.1 24.7 133.0
B.03 T 231 n 1275 122 %

10482- | LTE-TDD (SC-FOMA, 50% RB, 3 MHz,
LY QPSK, UL SubframesZ,3.4,7.8.9)

8.19 725 237 125.5
. e 8.42 7a5 24.2 1382
10483- | LTE-TDD {SC-FDMA, 50% REB, 3 MHz, 9.13 3 i B39 | 134, %
AdA, 16-0AM, UL Subframe=2,3.4,7,8,9) = == =
8.37 7.7 24.7 1321
09,59 746 25.1 1462

10485- | LTE-TDD [SC-FOMA, 50% RB, 5 MHz, B.00 717 220 | 7.58 | 1291 | 222 %

AAC QPSK, UL Subframe=2,3,4,7,6,9)

8.29 728 238 1274
B.44 T35 24.1 140.5
9.23 T26 239 838 | 1375 | £27%

10486- | LTE-TDD [SC-FOMA, 50% RB, 5 MHz,
AAC 16-CAM, UL Sublrame=2.3.4,7,8,9)

.54 738 248 1358
8.69 744 25.0 149.2
B.43 21 232 7.70 1335 25%

10488 LTE-TDD (SC-FDMA, 50% RE, 10 MHz,
AAC OPSK, UL Sublrame=2.3.4,7.8.9)

M=l M=) AN =] i =] x| i f=] xfm=| 3lmf=| sfmaf=e| mlml=<] »lmsl= Ead Ll o I Lt L B ) (4 - L S

8.75 733 | 244 1317
8.90 738 24.3 146.1
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10485- | LTE-TDD (SC-FOMA. 50% RB, 10MHz, | x | 950 727 239 B3 1M34 | 27 %
AAC 16-0AM, UL Subframe=2.3.4.7 8.9)

s 9.76 736 246 1415
— Z 8.33 8.4 22.2 106, 1
10481- | LTE-TOD (SC-FDOMA, 50% RB, 15MHz, | x | &89 725 23.4 774 1385 | 225%
AMC QPSK, UL Subframe=2.3,4.7.6.9)
¥ | @28 73.7 242 136.1
— F 7.77 69.3 21.8 3.8
10492- | LTE-TOD (SC-FDMA, 50% RE, 16 MHz, | X | 648 68.5 216 B4l | 1007 | 22%
AAC 16-C0AM, UL Sublrame=2.3.4.7,8,9)
¥ | 10.41 74.3 25.0 148.8
z 885 699 225 111.1
10454~ LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 8.83 T26 234 T74 | 1373 | #25%
AAL OPSHK, UL Sublramae=234.7.8.9)
¥ 923 718 4.3 1365
F 7.73 693 218 1027
10495- LTE-TDD (SC-FDOMA, 50% RB, 20 MHz. | X 8.90 T30 24.1 8.37 148.8 £3.0 %
AAC 16-0AM, UL Subframe=2.3.4.7 8.9)
¥ | 1025 74.1 24.9 147.7
Z 873 GO8 224 10.1

"10487- | LTE-TDD [SC-FDMA, 100% RB, 1.4 x| 788 715 229 | 767 | 1266 | #22%

Adh MHz, OPSK, UL Sublrame=2.3.4.7.8,9)

Y 8.14 727 238 124.7

z 8.32 735 24.1 1377
10488- | LTE-TDD (SC-FOMA, 100% RB. 1.4 X 8.98 726 23189 BAD | 1325 | £27%
AR MMz, 16-CAM, UL

Subdrame=2.3,4,7.8.9)

¥ 9,18 75 24.6 129.8

Z 941 744 250 143.5
10500- LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X 8.22 718 231 87 133 | £22%
LY OPSK, UL Subframe=2,3.4.7.8.9)

¥ | B51 730 24.0 120.2

o Z | 866 73T | 242 1426

10501- | LTE-TDD (SC-FOMA, 100% RB, 3MHz, | X | 944 727 240 | 844 | 1407 | £27%
AAR 16-0AM, UL Sublrame=2.3 4,7 8.8)

ki 9.70 7.7 24.8 1376

Z B.19 B9.2 222 103 6
10503- | LTE-TOD (SC-FOMA, 100% RB, 5MHz. | x | 841 720 232 T72 | 1334 | £25%
AAC OPSK, UL Subframes=2.3.4,7.8.9)

Y 878 73.3 24.1 1324

Z | as 739 243 1461
10504- | LTE-TDD (SC-FDMA, 100% RB, 5MHZ, | % | 847 726 738 | 831 | 1433 | 27T %
ARC 16-0AM, UL Sublrame=2.3.4.7.6.9)

¥ 9.78 73.7 247 141.4

F B.34 69.4 222 108.3
10506- | LTE-TDD (SC-FOMA, 100% RB, 10 x| 881 725 234 774 | 1376 | 22%
BAG MHz, OPSK, UL Subframe=2.3.4.7.8.9)

¥y | 8z 74.0 24.4 136.6

z 775 604 218 102.8

10507- | LTE-TDD (SC-FDMA_ 100% RB. 10 X | o84 72.8 240 | B36 | 1482 | 227%

AAC MHz, 16-CAM, LIL

Sublrame=2.34.7,8.9)

: 4 10.25 741 249 147 3
Z| 873 §9.7 223 1101

10609 | LTE-TDD (SC-FOMA, 100% RB, 15 X | as 732 238 788 | 1440 | 225%

AAC MiHz, QPSK, UL Subframe=2,3.4.7.8,9)
Y | 10.02 746 24.8 1436
Fa 838 69.9 222 107.5

Conificate No; ES3-3122_Aprig Page 17 of 18
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FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00014

ES3DV3I- SN:3122 Apdil 18, 2018
10510- | LTE-TDD (SC-FDMA, 100% RB, 15 X 8.90 600 849 | 1048 0% |
by 1 UL 218 04 £1.8%

Sublrame=2,3.4,7.68.9)

Y | 829 7o 225 104.4

T55TE—| CTETDD BCFoMc Z| 932 703 227 115.7

- 100% RB, 20 X | 9820 73.1 236 T | 1414 | 22

AAC MHz, QPSK, UL Subframe=2.3.4.7 8.9) i
i 871 74,6 245 140.9
Z| B2 70.0 2.1 105.9

10513- LTE-TDD (SC-FDMA, 100% RB, 20 X B.T5 68.9 218 [ F] 103.2 8%

AAGC MHz, 16-QAM, UL
Sublrame=2,3,4,7.8.8)

9.18 0.2 27 1027
9.18 T0.3 27 114.3
240 65.0 17.2 1.58 128.3 5%

10515- | IEEE 802.11b WiFi 2.4 GHz (D558, 2
LLL) Mbps, S9pc duty cydle)

248 BE.6 17.8 1281
248 G67.0 18.0 140.0
9.86 684 212 8.25 124.9 +1.9%

10564- | IEEE BOZ.11g WiFi 2.4 GHz (D55S-
AAA OFDM, 9 Mbps, S8pc duly cycle}

1007 | 681 217 1727
- — 10.05 | 681 217 1365
= IFi 2.4 GHz (D558, 1 14 ;
i 3 689 | 185 | 128 | 1293 | 0.7 %
3.26 69.5 19.1 127.8
10572- | IEEE BOZ.11b WiFi 2.4 GHz (D555, = e o e
; 4 F] 3.02 68.2 182 | 189 | 12868 | W05 %
AAR Mbps, 80pc duty cycle)
329 60.8 19.2 127.7
10575 | IEEE 802.11g WiFl 2.4 GFz [DS55- S T Rt e
.11g Hz 10.24 60.0 217 | 858 | 1258 | #22% |
ABA OFDM, & Mps, 90pc duly cydle)
1050 | 698 | 223 123.8
1046 | 697 | 223 137.2

10576 IEEE 802.11g WiFi 2.4 GHz (D355-
AAA | OFDM, 8 Mbps, 80pc duly cycle)

10.24 630 2.7 8,60 1255 2.2 %

10.55 65.9 2.4 123.8
10.47 688 23 136.8
10.36 69.0 218 863 1273 £3.0 %

10591- IEEE 802.11n (HT Mixed, 20MHz,
| AAE MCS0, 90pe duty cycie)

10.67 69.9 25 1258
10.57 69.8 223 138.9
10.54 68.3 220 879 1275 #33%

10582- | IEEE 80Z.11n (HT Mixed, 20MHz,

AAE MCS1, 90pc duty cycla)
10.87 70.2 227 1263
- o53 BT - 10,80 70.1 226 140.1
05949 L1n .
i [(HT Mixad Hz, 10.88 69.6 221 873 | 1323 | 22%
11.27 70.6 28 1314
11.47 70.4 227 1458
10600- IEEE 802.11n (HT Mixed, 40MHz,

10 ; a
AAD P - ] a7 22 .88 132.5 £35%

11.38 70.7 229 131.7
1127 T0.6 228 146.1

B0 MM =C] M= b =g ] i€ K!N-{ HiM =] M= MM fe] mIM|=|  3lmaf=

Whmmmmm Geviation from linear respanse applying rectangular distribution and is expressed for the squars of the

Certificate No: ES3-3122_Apr18 Page 18 of 18
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Calibration Laboratory of S S Schweizerischer Kallbrierdienst

E WERRLL,
Schmid & Pariner % 4’@ Service suisse détalonnage

Engineering AG - 3 Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ﬁ“ ‘% Y/ B gt Daliration Service
aLll

Acuredited by the Swiss Accreditation Service {8A%5)
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of ealibration certificates

et S
CALIBRATION CERTIFICATE (Ref

Object

Accreditation No.: SCS 0108

Caffbration procedure(s)

Calibration data:

Marchi20; 2018 (1

This callbration cerificate documants the traceadility to nalional standards, which realize the physical units of measuramants (SI).
The measurements and the uncerlainties with conlidance probability are given on the followsng pagas and are part of the castificate.

All calibrations have baen conducted in the closed laboratory faclily. environment lemperatura (22 + 5)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for cadibration)

Frimary Siandards |8 Gal Date (Gertficate Mo Stheduled Calbration

Powar meter NRP SN: 104778 04-Apr-17 (Mo, 217-02521/02522) Apr18

Power sensor NRP-Za1 SN 103244 04=Apr-17 (Now 217-02821) Apr-18

Fower sansor NRP-ZH EN: 103245 04-Apr-17 (Mo, 217-012525) Apr-18

Raferance 20 d8 Atenustor SN; S8277 (20x) O7-Ape-17 (Mo, 217-02528) Apr-18

Fetarence Probe ESaDV2 SN; 33 A0-Dec-17 {No. ESWS_DEI:W] Dec-18

DAE4 SN; B8 21-D8e-17 (No. DAE4-G60_Dect?) Dec-18

Secondary Slandands [+ Check Date fin hoarsa) Scheduled Check

Power metes E44198 SN: BB41293874 0E-Apr-16 {in housa check Jun-15) In housa check: Jun-18

Power sensor E44124 SN MYA1428087 OB-Apr-16 {in house chegk Jun-18) In house check: Jun-18

Power sensor E44124 SN 000110210 O-Apr-16 (in hiwse check Jun-16) In howsa chack: Jun-18

RF generator HP BR48C SN: USS642001700 D4-Aug-68 (in house check Jun-18) In house check: Jun-18

Metwork Analyzer HP 8753E SN LIS37350585 18-0at-01 {in house check Oc-17) In house check: Oct-18 |
Name Funclien

Calbratad by: JdetonKastrati | Usboratory Techrician

Approved by: 4

Certificate No: EX3-7486_Mar1g/2 Page 10f 16
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasso 43, 8004 Zurich, Switrerland

Accredited by the Swiss Aecreditaton Senvce [548)
mmwmmmmsmmmwmamu

Mitateral Tor e of cortificates

Glossary:

TSL lissue simulating liquid

MNORMY, Y,z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,2

DCP diode comprassion paint

CF crest factor (1iduty_cyele) of the RF algnal

AB.CD modulation dependent (inearization parametars
Palanization g ¢ refation around probe axis

Polarization & i rofetion around an axis that is in the plane nermal to

Le., 1 =0 s nomal to proba axis

Report ID: P12719-EME-00014

Schwaizerischer Kalibrondienst
Sérvice suisse d'étalonnage
Servizio svizeero di tarmtura
Swiss Callbration Servics

wow

Accreditation Mo.: SCS 0108

probe axis (al measurernant centar),

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

Calibration is Performed According to the Following Standards:
a} IEEE Sid 1526-2013, "|EEE Fecommanded Practice for Detarmin

ing the Peak Spatlak-Averaged Specific

Abaorption Rate (3AR) in the Human Head from Wiraless Communicalions Devicas: Measurament

Techniques”, June 2013

b} 1EC 622091, *, "Measurement procadure for the assessm

€Nl of Specific Absorption Rate {SAR) from hand-

I and body-mounied devices used next to the ear (frequency range of 300 MHz to & GHz)™, July 2018

€} IEC 62208-2, "Procedure to deferming the Specific Absormption Rates (SAF)

for wireless communication davices

usad in close proximity ta the human bady (frequency rangs of 50 MHz to § GHz)", March 2010

d) KDBE 865664, “SAR Measuremnant Reguirements for 100 MHz 1o § GHz"

Methods Applied and Interpretation of Parameters:

NORRY, .7 Assessed for E-field polarization ¢ =0 {f = 900 MHz in TEM
NOFRMx,y.z are only intermediate values, i.e. the uncertainliss of N

uncertainty inslde TSL (see bulow ComE).

-l | = 1800 MHz: RE2 w £
ORM,y,z does nol affect the E-fislg

= MORM{I 1z = NORMY, .z * fraquency_response (see Frequency Responsa Chart). This nearization is
implemented in DASY4 software varsions later than 4.2, The uncertainty of the frequency respanse is included

I the stated uncanainty of ComvF,

*  DCPx.x DCP are numerical linsarization paraimeters assessed ba
signal {no uncertainty roguired). DCP does not depend on fraqu

*  PAR:PAR is the Peak to Avarage Ratio that Is nat calibrated but determined based on the signal
characteristics

* Awyr Bz Cxyz Dxyz VRxy,z A B, C, Dars nume
the data of power sweap for specific madulaton signal. The parameters do not depand on frequancy nar
madie. VA IS the meximum calibration range expressed in AMS voltage across the diode,

* Assessed in flat phantorn using E-field for Temperature Transfor

| fiedd distributions based on power

ment of the p s appliad for

ary. The sensivity In TSL correspands
given for ConvF, A frequency dependent
ng the validity from + 50 MHz to + 100

*  ConvFand Boundary Effect

Standard for f < 800 MHz) and insids waveguide using analytica

to NORMz, .z * ConvF whereby the uncertainty corresponds 1o that
ConvFis used In DASY wersion 4.4 and higher which allows extandi

MHz.

. mmmyfaﬂmﬁaﬁmﬁth In & field of low gradients reslized using a flat phantom

exposed by a patch antenna.

v Sonsor Offset The sensor offset cofrespands to the offset of vilual measuiement center from tha probe B

(an probe axis). Mo tolerance requird,

*  Connector Angle: The angle Is asseased using the information gained by determining tha NORMx (no

uncertainty required).

s6d on the data of power sweep with i I
ancy nor media,

fical linearization parameters assessed based on

Cerificale No: EX3.7486_Mar18/2 Page 2.of 16
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EX30V4 - SN:7485
Marah 20, 2018

Probe EX3DV4

SN:7486

Maqufactured: March 20, 2017
Calibrated: March 20, 2018

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASY2 Syshamt) |

Cerficate Moo EX3-7486_Mariag Page 3 of 16
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FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00

EX30Va- SN:T486 March 20, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486
lﬂam'o Calibration Parameters

Sensor X ] Sensor Y Sansar Z | Unc (k=)
| Marmm (uVAVIm) A~ 0.37 047 0.45 | £100%
| DCP [mViE 101.3 @08 100.1 | B
Modulation Calibration Parameters
uio mmunication System Name [ ] A B c oD | WA Unet |
L dB dBvV dB mv [k=2}
Q ow X oo | oo 1.0 0.00 | 1941 | zm0%
| ¥ 00 | e 1.0 [T
| Z| oo | oo | 10 1359 |

Note: For detalls on UID parameters se2 Appendix.

The reported uncentainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to & coverage
probability of approximately a59s.

* Tha uncartsintes of Mom K.I'.Znonmafh:lMemﬂumnﬁwmm{uuﬂmbmﬂﬁl
Ineasiztion

 Nurswencal | paramlen: uncerlainty nod rauUired,

;ﬂl:;mwls detémmingd USing e meax. doviston Irom fsear ESprEs applying reclangular distitatian aed & cprmased for the sguane af The
walue,

|
Cerlitoate No: EX3.7486_har 82 Page 4of 16
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: -EME-00014
FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00

EX30Va- SN:T486 fdarch 20, 2018

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

Callhratinr_a Parameter Determined in Head Tissue Simulating Madia

1 | Permitpeing” cm;;-% ! ConvEX | Come ¥ | comvz | aipha® | ferw) o) #|
150 523 076 1366 | 13.66 13.668 0.00 1.00 +13.3%
a0 45.3 0.ar 12,30 1220 12.30 0.08 1.20 & 13.3%-_
450 43.5 0.87 11.43 11.43 11.43 0.14 1,30 +13.3 %

| 750 | 419 0.85 10.72 10,72 10.72 034 .99 +12.0 %

| eas a1s 0.90 020 | 1020 | 1020 | o4s | os0 | s1z0% |
200 41.5 087 011 10,11 1011 0.24 1.21 = 120 9%
1450 405 1.20 9,06 2,06 906 0.36 0.80 & 1240 %
1810 400 1.40 i | awmi | aoe | o | esy | sisaw
1800 400 1.40 832 | 8% | 83z | 028 | oss | s120%
2100 398 1.49 8.67 8.67 B.6T 0.33 0,85 + 120 %
2300 38.5 167 8.08 B.08 .06 0,30 0,80 + 12.0%
24560 a9.2 1.80 7.2 T.72 T.72 038 087 =12.0%
2600 3.0 1.96 742 742 T2 0.35 084 +12.0%
4850 6.3 4.40 5.98 5,98 5.898 0.35 1.80 =131 %
5250 as9 a7 561 | 561 | s | oo | 180 | w1m1m
5500 358 456 515 515 515 D40 1.80 =131 %
5500 35.5 5.07 493 4.93 4.93 0,40 1.80 =131 %
5750 354 522 513 | 513 | s13 | 040 | 180 | sv3im |

© Fraquency valigily ahm.mlll-izolx'qum&mhmumarw.dmumrmmzp.em!i.mlmadbxmmnm
uncerainty Is the ASS of the Gonyk wmdnwuwmmmunIMuummmmmmmmm.mmﬂq
balow 300 MHz |5 & 10, 26, 40, 50 and 70 MHz for CorF dssasaments at 30, a:_tsa.mnmemummmuw.maﬁmmuum
ity can be exended o+ 110 Mz,

¥ Al frequencies below S Gz, the validily of B55ue pararmetees (¢ and u]rmbemﬂmiwﬂwiiqnmmwuniupﬂmu
memra:lsnﬂmmmnmumsum,mmawﬂuuu poanmisters (& and o] i festncied 0 + 5%. Tha uncadairty i the FESS of
ity for incicated taeget fesue parametas,

# Apnamanth ane datermined during culbm%amsmmmdm"ummmwm fter cofpensation i
Mwlqslnan:n%lmwnmubmsﬂﬂzmnnhdaﬁhmumh:mmn}&rsma &y dilance leged than half éie probe i
diamules fram tha boundery.

Certificate No: EX3-7486_Mari Bz Page 5 of 16
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: -EME-00014
FCC ID: AZ489FT5874 / IC: 109U-89FT5874 Report ID: P12719-EME-00

EXE0VA- SMN:7486 March 20, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

l;unﬂ_a:,*-‘_ qumlm:w |mW| ConvF X rl.'.‘-oth‘l' ConvFZ | Alpna® mﬂ {lltzj_l
150 61.9 0.80 13.10 13.10 13.10 0.00 100 | +13.3%
300 58,2 0.92 12,07 12,07 12.07 0.05 1.20 £1839%

450 56.7 094 11.68 11.68 11.68 0.09 130 | +133% |
750 55.5 0.96 10.35 10,35 10.35 0.55 0.80 +£12.0 %

| &35 552 0.97 2.98 9.98 9.58 .58 0.80 | =130 |
| @00 55.0 1.05 9.94 9.94 9.94 0.41 0.91 £120%
1450 54.0 1.30 8.8 B.98 B85 0.54 080 | +120%
1510 533 1.52 adp 842 842 0.39 080 | £120%

1900 53.3 1.52 8.30 8.30 830 0.38 0.85 +120% |

2100 532 1.82 8.60 8.60 B.60 0.34 089 | +120%
2300 529 181 7.85 785 7.85 041 0.80 £12.0%
2450 2.7 1.95 FAid .77 737 0.38 0.80 +12.0%
2800 525 2.18 748 749 T.49 038 0.80 +12.0%
4950 49.4 5.01 518 5.16 5.18 0.45 180 | +134%

5250 489 5.36 477 4.77 4.77 0.50 1,90 £13.1% |
5500 48,6 5685 4.27 4.27 4.27 0.50 1.0 | =131%
5600 455 B.77 411 411 4.11 0.50 190 | +131%
5750 48.3 5.04 427 427 4.27 060 1.90 + 131 %

© Froquency valitity Shous 300 MHz of + 100 bz anly appbes for DABY wi.4 s highar (see Paga 2), slée & i resttisted 1.« 50 MHz Tha
unmdwntaﬁ&safmmFm:lm at eafibraton Traguency and the uncemainty dor Se indlcated band. Freguency valicky
balow 300 MHz iz & 10, 28, du.snanﬂ?ﬂwulorwmensusu.M12&.1wwﬁﬁuukzmumhﬁ.mweaﬁﬂzmum
ity can b adanded 1o = 190 kMHz,

" At frequencies beiow 3 GHz, tha vsllcll;tofl‘mwmm-m;eudc]cmusrehm:nnﬂmuhnwemﬁmiormuhi:npplmn
Mhdasured SAR valses A roquencie: shoun 3 GHz, tha valdity of tisaue passmestens i and o] i restricted (D + §%. Tha uncedarty s the ASS of
the Coen urcartainty lor incicated targst BEsur paramelsrs,

“mw.nmamummmmmmmaﬁm wastramis il e semaning dewiation mes 10 1he boundary sfisct niter Compensalion i
hwatys bess Than = 1% for treaquencies below 3 GHz mmb&:ﬂ%hhmmmn&mwmammmwmr-armp-we.a:
diamuates fram tha boundary.

Cartificata Mo: EX3-T486_Mari a2 Page 6 of 16
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Report ID: P12719-EME-00014

EX30VA- SN: 7456 Narch 20, Hig
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.5 =L
1.4-]§ |
..... 1
N SJ; _
b=
L
T .
i
£ 15 :
g PR "
EEL 104 X R S 3
. | i
g_' O.B'}:' |
4 E .
“oorr
a_ﬁf S SN NS s .
0_5'5'_1_|560|.|:|__|_: ._LI._I_I_l_L_I_I.IIII_J
1000 1500 2000
- 2500 3000

&

w7

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certilicate Mo EX3-7486_Marl B2
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EXZDNVA- SKET486
March 20, 2018

Receiving Pattern (0), 6=0°

=600 MHz, TEM f=1800 MHz,R22

e | o = oo

oS N A S S il . .

a4 tho h & 0
Rell[7]

T e 1080 ke

Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)

Certilicate Mo: EX3-7486_Mar1 iz Page 8 of 16
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EX30V4- SN 7486 e
h 20, 2018

Dynamic Range f(SAR
(TEM cell .f..a.g 192:- MHz) head)

3

Input Signal [uv)

Uncertainty of Linearity Assessment: = 0.6% (k=2)

Cerificate No: EX3-T486_MariBi2 Page S of 16
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EX30V4— SMNT406

Mdarch 20, 2018
Conversion Factor Assessment
1= 900 MHz WGLS RS (H_comF} 1= 1810 MHz, WGLS R22 (H_comvF)
e : ,,{ A fo )
II-[_" - T | |
| e |
WIE_ \‘\\\ | l_ L
E z:t iy Hi \\.
.g za ; -, - | g £
i _ | &=
P:,l S ol s bio; L |
1 TP
L T T T T e S T 'T':':*'|
a-u'q'n'u gl & 3| g _':'l ) g
et wretybiol )
Deviation from Isotropy in Liquid
Error (¢, #), f = 900 MHz
10 08 £E 04 D2 00 02 D4 06 0B 1.0
Uncertainty of Spherical Isotropy Assesament: + 2.6% (k=2)
Cerillicate No: EX3-7488_Mar1 82 Pape?:ﬂ: i
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FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

EX3DV4- SN-7488
Marah 20, 2018

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

Other Probe Parameters

Sensor Arrangament

Connactor Angle (7} it d

Mechanical Sudace Deleclion Mode J s

Opfical Surface Detection Mada ) emi

Prabe Overall Lengih m
I.Pmbe Bady Diameter 10mm

Tip Length & mm |
Tip Diameter 2.5mm

Proba Tip to Sensor '}(lCaI-bmﬁnn Paint I1 T
_F'mbeTipto Sensor Y Calibration Point 1mm

Prote Tip to Sensor Z Callbration Point Tmm |
'Eemmmendad Maasurement Distance from Surlace [ 1.4 mm

|

Certificate Mo EX3-7486_Mori B2 Page 11 of 16 -
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Appendix: Modulation Calibration Parameters
wo n Systom Name A B [3 5] VR UncE
48 | dByuv dB my h=2)
[] [ x T3] an 1.0 00D 1341 =230 %
¥ 0.0 0.0 10 129.9
Z op 0.0 1.0 135.9
60:921- GEM-FOD (TOMA, GMSK) X 1.23 58.7 5 938 70.8 1.9 %
Y| 164 G5 128 66.6
Z| 158 &30 115 .7
10023 | GPAS-FOD (TOMA, GMSK, TH D) x| 1m B0.4 2.9 857 72 | A
¥ | 1A B5.2 134 42
| Z | 158 [E] 11.3 0.7
%d— GPRS-FOD (TOMA, GMSH, TH 0-1) x 1.3z 63.4 104 558 W72 | 22%
Yl 3% 76.5 18.6 1326
Z ] 143 [y 112 1448
Er,gogm EDGEFDD [TDMA, 8PSK, TH o X | 47 [ 707 | 243 | 1262 | 867 | ;7%
¥ | 437 [ 236 47z
Z | 54 T4.8 R [23]
m}z& EDGE-FOO [TOMA, 8P5K, TH 0-1) * | a4z 707 | 226 | 955 | 1168 | 7% |
¥ | 305 BE.Z 218 BE.1
Z | 488 Ta8 245 130.6
I':lj\.ué?- GPRE-FOD {TOMA, GMS3K, TN 0-1-2) » 096 622 B4 4,80 1353 | +18%
N 1.12 653 11.3 1410
E Z| 108 [F) 8.7 138.1
E'Tgﬂ- GPAS-FDD (TOMA, GMSK, TN 0-1-2.3) | x 0,53 58,4 8.0 3.66 1317 +1.7%
b 0.5 3.5 a8 1448
L | 38mE .7 18.8 135.9
[iglgs- EDGE-FDD (TDMA, 8FSH, TH 0-1-2) X | 43 720 26 | 7T [ 1467 | 217 %
¥ | 488 72.0 2a.1 136.1
z 4.88 THE 245 136.8
_I‘;;&m- COMAR000 (1xATT, RCT} x 4,48 i) 166 457 1418 | 08%
¥ | 450 [ 18.5 [EX]
Zz 4.67 G7.2 18.2 145.8
g’:&l- UMTS-TOD (TD-SCOMA, 128 hzps) X | am 7.7 228 | 1001 | H2q A%
¥ | asn 68.5 227 13
z 4.07 607 4.1 7.1
g}g&- EDGE-FDO (TOMA, 3PSK, TNOT28) | x | azs 736 225 652 | 1485 | =17%
¥ | 388 7.2 218 1427
Z ]| 484 7.9 238 134.9
:1:91\0301 COMARODO (1:RTT, AGA) b 387 G6.3 18.4 a7 1389 | 7%
¥ | 384 5.5 18.4 135.4
Z | asa B7.0 19.0 1425
Eaugp GPAS-FDD (TOMA, GUSK, TH 0-4) X | 119 BlE a4 656 | 456 | 21.8%
Y| i BT 11,8 V3T
z | a7 634 | 102 1435
Ceriificase No: EX3-T488_Mari g2 Page 12 of 18
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oA BPaK) . i e a aa [ 3] 208 B.10 1377 =00 %
¥ a.52 ] 21.0 135,86
Z | 963 BES 21.3 1423
A.nma CDMA2000, RG1, 5055, Ful Fate X | 40 659 18.5 3 | 1428 | w07%
¥ | 405 66.1 18.5 139.2
Z ] 43 8.0 183 145.0
l:g%m- COMAZ000, RC3, 5055, Ful Hate X .58 870 8.5 346 | 1386 | a07%
Y [ a5 661 185 136.6
Z | ame &30 19.3 142.5
mﬂ- COMAZ000, RCA, 5002, Ful Rate X .55 67,1 i858 5.39 1368 +01.7 %
¥ | 345 560 18.3 1353
Z ] am 62 183 1421
13‘:2.?:3- COMAR000, HCS, 503, Full Aamg X a.5a BA.0 184 350 1301 0.7 %
¥ | asy B5.9 183 135.3
Z | 378 B79 18.2 14214
Aﬁ;ﬁ- COMA2000, RC1, 500, MR 25 . | % | 479 847 222 | 1249 | 470 | @0
¥ 455 i 21.8 58.7
Z 5.09 B2 235 78,2
Ea.:x} COMAZN0D (TxEV-DO, Rav. 0 X | 494 705 8.4 376 | 1481 | 05%
¥ | 458 6.9 18.5 1423
F4 528 7 20.3 1475
Eaam- CDMAZ000 (1xEV-DO, Rev. A) X | 428 10 197 | 377 [ 424 | 0T %
Y | 488 68.7 18.0 140.8
e T S Z 522 7.9 20.4 146.7
06- 000, ACE, , BCHO, Full 608 . 144,
i o X 0.3 20.2 522 0 | =09%
¥ | A0 4.1 20.0 144.8
— — e i .35 A 208 128.5
15- bW 24 DS5S, 1 X 284 GBT 18.4 154 1471 207 %
A, bz, S49pc duty oyole) |
¥ 268 7.3 185 1427 |
" . Z| B4z 726 205 1378
10471 IEEE 802.11g Wi 2 4 GHz [ERP- ® 955 4 21 B.23 138.3 0%
AMA | OFDM, 6 Maps, 99pc cuty cyele i d G
¥ | @63 B87.9 21,1 135.2
= S Z| 974 526 214 143.3
104 EEE 802.11a% WiFi 5 GHz (OFCM, 6 X | oaes A 21 823 | 1385 %
AAB Mbps, $8pc duty cycle) . ° =
¥ 257 gr.7 21.0 135.1
— Z| 87 | 887 | 215 1228
Cerfificate Mo; EX3.7486_Mariae Pagm 13 of 16
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EXA0VA— SN-TAEG March 20, 2018
10418- IEEE 802,11 WiFi 2.4 GHz OS85 X g.42 881 a A4 137.4
Ay OFDM, & Maips, 98pc duty cyce, Long = =
mbiLe}
¥ .44 &7 211 133.4
- r Tre Z| 860 GB.6 1.4 1421
0458- AZ000 (18 Fav. B, 2 X | ®B0D 89,1 4 | 685 [ 1 1
| AnA cartiers) a0, 430 =14 %
Y| 803 583 202 145.8
Z| 790 6a.7 20.4 126.9
0458 CDMOU:EV—DD. Aav. B, 3 i 10,44 o1 EEN) B35 1429 =.0%
AAA GrTiers)
Y | 1066 8.7 219 145.3
. - | Z | 1078 69.1 N5 125.4
5 IEEE #02.11b WiFi 2.4 GHz (D855, 2 X 2 ) BA.G 16.3 158 146.7 | 207
AAA | Mbips, 8ne duty cycle) "
X 268 &7y 184 142 1
Z | 398 726 206 1277
LCAGBIB- IEEE 802, 11a/h WIFI 5 GHz (OFDM, § X 554 BA2 210 823 162 | 27 %
| Mbps, B duty cycle)
¥ | 860 67.9 211 134.4
— -, Z £.73 BB.7 .4 1426
T0S25- IEE 11ac WiFi {20MHz, MCS0, X % 3 8.568 138.0
B 98pc duty eyl il gt = G
Y B.84 [N 213 136.8
Z | Bey 68,9 216 144.8
Es;as— IBEEEgﬂz.ha:::.l\'lFl {20MHz, MCST, X BER BE.4 FIF] a4z 138.8 +30%
¥ .87 651 213 1368
— _— Z | wee 68.9 21.7 1453
1 IEEE 802.17ac WiFi (40MHz, MG50, X | 1028 GB.7 ] 45 147,
e ey ) E3] TS | s33%
¥ | 1020 G4 214 1428
Z | 10.4q 8.2 212 126.2
msBas- IEEE 802 11ac WIFI (400MHz, MGS1, X | 1028 GB.7 213 | B4S | 1470 | 3%
AA 9pc duly cyce)
¥ | 1681 B85 21.5 1439
= Z | 1006 51 211 126.4
0544~ IEEE 802.11ac WiFi (30MHz, MCS0, x| 1037 67.8 205 B.47 1266 | #30%
AR B9pe duty cycle)
¥ | 1048 6B.4 213 147.4
Z | 14 [ 212 131.6
hﬁ;s— IEEE ::IKZ.‘I‘M:WH {B0MHz, MICET, % | 1028 8.0 208 BE5 | 1268 | 280%
| #5006 duty cycig)
¥ | 1058 BB.5 .4 147.6
2 | 1047 BEE 21.2 1314
10564- IEEE 802119 WiFi 2.4 GHz (D585 X 9,50 2.3 214 8.25 13084 | 0%
AdA OFDM, 6 Mops, 99pc duly cycls
¥ | Bes 88,0 21.2 1353
P 2| 8w 68.7 215 1433
10571 | IEEE 802110 WiF 24 GHz (D55, 1 X | zg2 BRE 188 198 | 1426 | w5%
LAAA | Mbps, B0pc duty cyess)
¥ | z2e 58.8 182 1385
Z| 322 710 20.0 1462
10572 | [EEE B02.11b WiFi 2.4 GHz (D558, 2 X | zme [TE] 168 188 | 1422 | w07 %
AR Mbpe, S0p: duty cycls)
¥ | 273 7.6 18.5 1373
! I 2| 33 | 718 | »04 1963
Certiticate No: EX3.7486_Mart&i2 Pagm 14 of 16
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EXSDV4- SN T485 March 20, 2018
10575- | IEEE BOZ.11g WiF) 2.4 GHz (0585 X ] BAD | 7350
[ il b L] e e o s
¥ &n 679 1.3 131.3
- EEE s T Z 1 388 4.7 a7 140.0
E B02. 119 WiFi 2. P8BS % B z . &80 | 1
v s - : 8. 6B.2 213 346 | =B0%
W are L] 214 150.7
106B3- | IEEE BOZ11ah WiF E BF% AT R =
5 iFi (OFDM, 6 X 2.65 = E-3 ) Bl LEE] 1352 B0% |
| AAG Mhbps, 90pc duty cyele) ]
Y| 873 6a.0 214 1317
Z | 988 1] 218 1404
10584- EEEBI.‘IE.H;M wriS}Gt—h{UFDM.! b | 8.3 213 B.60 1347 | 0%
| A | I u
Y1 arm 67.0 21.4 1310
z | o087 [T 21.8 135,8
;ﬁ?- IEEE 802.11n {HT Mixed, 20MHz, X | o7m 8.2 3 | BER | 1365 | 88%
| MC50, 00pc duty cycis)
¥ | o077 67.8 213 1326
- Z | 998 68.8 2.7 1418
10692 |EEE 802170 (HT Mixed, 20MHz, x 8.83 BE.4 : 8.79 137.0 3 %
Anp MCS1, 80pe duty cyela) i ﬂ
¥ | gos 68,0 215 1326
i B - Z | 1014 6.9 2.9 1424
IEEE BR2.11n Mixad, 4084Hz, x 10,38 BELT 2. 879 1448 %
AAR MCEQ, S0pe duty cydle) . =
Y | 10.30 €82 216 1385
- Z | 1020 662 21,4 1248
10600~ IEEE B02.11n (HT Mixad, 40MHz, A 10,45 BEA 21.6 8.68 1447 | waa5%
ANB | MCS1, 90pa duty cyole)
Y | 1043 58.4 27 1396
Z | 1028 863 25 1247
10607- | [EEE B02.11ac WiFi (20Miiz, MGSU, X1 a7 213 B84 | 1368 | 0%
AAB S0pe duty cycls) o
¥ 9.85 G7.8 214 1334
Z | inoe [E] 21.8 142.3
10008- | IEEE 202 11ac WiFi (20MHz, MCS1, X | 9909 8.4 21.5 877 | 1868 | A%
_AAR 0pe duty cyess)
¥ | 990 BE.1 218 1322
Z | 10145 680 220 1426
10616- | IEEE 802.11ac WiFi (20MHz, MCS0, X | 1042 68.3 216 882 | 1448 | Ba%
ANB | 90ps duty cygi)
¥ 10.38 GE.3 216 139.5
Z | 024 683 215 1248 |
10617- | IEEE 802.1Tac WiF| [40MHz, MGST, X | 1039 €87 218 881 | 1448 | #a5%
AAB 0pc disty cyche)
¥ | 10,40 624 Pl 1237
Z | 1020 632 214 124.5
10625 IEEE B02.1 1ac WIFI {BOMHzZ, MCED, X | 1080 ara B.83 1240 | @80%
AR | 90pe duty cycle) e |
¥ | d0e1 BB .4 215 143.7
Z | 054 BRS 2.4 128.7
Aﬁe?- IEEE BO.11ac WiFi (BOMHz, MCST, x 10.36 678 21.0 B.aa 124.1 5.0 Hy
BOpe dufy cycle)
Y | 1068 BE.6 217 144.0
Z | 1058 685 [ 218 128.5
Contificate Mo: EX3-7986_Mar1 /2 Page 15 of 16

Page 55 of 72
Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 g



FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

EX30Va- SN:7486

March 20, 2018
10648. | COMAZ000 [1 ¥
T | [1x Advanced) X [Toez | v [ 188 | 345 | 1m85 | w07 %
i ¥ 340 | e61 | 1as 1356 |
2| 875 | 681 | 194 | 1430 |

£ Uncerainty is detosmined the e :
. usang dwmlmﬁmmepummprwgmdmguhrdlaﬁhlmmnmummhmmmm
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
s Bervizio svizzero di taratura

Accredited by the Swiss Accreditation Service (8a5)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Swiss Calibration Service

clent | Motorola Solutions MY Certificate No: EX3-7364_Jan18
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:7364 _‘
Calbration procedure(s) QA CAL-01.v9, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23.y5,

QA CAL-Z5v6

Calibration procedure for dosimetric E-field prabes
Calibralion date: January 17, 2018 4‘* ! Yr ral

ﬁibraum Equipment used (M&TE critical for calibration)

This calibration centificate documents the traceabilty fo natianal standards, which realize the physical units of measurements {81).
The measurements and the uncenainties with confidence prabability are given on the following pages and ara part of the certificate.

All calibrations have been conducted in the closed laborstory facility: erviranment temperature (22 = 3)°C and humidity < 70%.

[Primary Standaras ID Cal Date (Cetificate No.) Scheduled Calibration _—|
Power meter NRP SN: 104778 04-Apr-17 (Mo, 217-02521/02522) Apr-18
Power sensor MRP-Z01 SN 103244 04-Apr-17 (Mo 217-02521) Apri8
Power sensor NRP-Z91 SN: 103245 04-Apr-17 {No. 217-02528) Ape-18
Refarence 20 dB Attenuator Sh: 35277 (20 O7-Apr-17 (No, 217-02528) Apr-18
Reference Probe ES30V2 SN: 3013 30-Dec-17 {No. ES3-3013_DeciT) Dec-18
DAE4 SN: 660 21-Dac-17 (No, DAE4-650_Dect7) Ciec-18
Secondary Standards D Chack Date (in houss) Scheduled Chack
Power meter E44108 SN: GB41293874 06-Apr-16 (in house check Jun-18) I house check: Jun-18
Power sensor E44124, SN: My41458087 06-Apr-16 (in house chack Jun-18) In house check: Jun-18
Power sensar E441248, SN: 000110210 QB-Apr-16 (in house check Jun-15) In house check: Jun-18
RF generator HP 8648C Sh: US3642U0M700 04-Aug-09 (in house check Jun-16) In house check: Jun-18
MNetwark Analyzer HP 8753 SN US3T300585 18-0ct-01 (in house check Ock-17) In house check: Oct-18
’7 Mame Function Signature
Calibrated by: Jaton Kastrati Laberatory Technican _— ?4_7
Approved by: Katja Pokovic Technical Manager % g
lasued: January 17, 2018 |
Thig calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Mo: EX3-7364_Jan18 Page 1 of 16
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Calibration Laboratory of

i § Schweizerischer Kalibrisrdienst
Schmid & Partner C Service suisse d'étalonnage
Engineering AG g Servizio svizera di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand Swiss Calibration Service
Accradited by the Swiss Accreditation Senvice (SAS) Accreditation Mo.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMzx,y,z
DCP diade compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ i rotation around probe axis
Polarization 8 & rotation around an axis that is in the plane narmal to probe axis (at measurement center),
i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system io align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

€] |EC 62208-2, "Procedure to determine the Specific Absomtion Rate [SAR) for wireless communication devices
used in close proximity to the human bady (frequency range of 30 MHz to 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

= NORMxy.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E--field
uncertainty inside TSL (see below ConvF).

*  NORMif)x,y.z = NORMz.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions kater than 4.2, The uncertainty of the frequency responss is included
In the stated uncertainty of ConvE,

* DCFxy,z: DCP are numerical linearization parameters assessad based on the data of power sweep with CW
signal {no uncertainty required). DGP does not depend on frequency nor media.

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

& Axpz Bry.z Cx,y2 Dx0.z VRx,y.z: A, B, C, D are numerical linearization parameters assessed based an
the data of power sweep for specific modulation signal. Tha parameters do not depend an frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

*  ComvF and Boundary Effect Parameters: Assessed in flal phartom using E-field (or Temparature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distibutions based on power
measurements for f > B0O MHz. The same setups are used for assassment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cofresponds
to NORMx,y,z * ConvF whareby the uncertainty cormesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz,

= Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offsal: The sensor offset comespands to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty requirad).

Certificate No: EX3-7364_Jan18 Page 2 of 16
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EX3DW4 — SN:7364 January 17, 2048

Probe EX3DV4

SN:7364

Manufactured: ~ February 5, 2015
Calibrated: January 17, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 Page 59 of 72



FCC ID: AZ489FT5874 / I1C: 109U-89FT5874 Report ID: P12719-EME-00014

EX30Va— SMN:7364 January 17, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Basic Calibration Parameters

Sensor X Sensor ¥ | Sensor Z [ Uncik=2) |
Norm {pWiVim)y" 0.42 0.45 | 057 | 101 % |
DCP [m\)” 100.4 100.7 | 100.2 |
Modulation Calibration Parameters
[uin Communication System Name A B c o VR Unc® |
dB dBy v dB mV (k=2)
o oW X 0.0 0.0 1.0 000 | 1934 | £33 %
Y 0.0 0.0 1.0 181.2
z 0.0 0.0 1.0 175.4

Mots: For details on UID parameters see Appendix.

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

* The uncertainties of Nom X,¥.2 do not afect the E%-field uncertainty inside TSL (sae Pages 5 and 6).

# Numarical linerization parameter unceriainty not required.

* Uncertainty s getermined using the max. deviation from linear respanse applying reclargular distribution and & expressed far the square of the
fimld walua.

Certificate Mo: EX3-7364_Jan1s FPags 4 of 16
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EX30W4- SM:7364 January 17, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unc
FIMHz)® | Permittivity" (Sim) " ConvEX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 52.3 0.76 1360 13.60 13.60 0.00 1.00 £13.3%
300 45.3 0.87 12.21 12.21 12.21 0.08 1.20 £133%
450 435 0.87 11147 1117 11147 0.13 1.20 +13.3 %
750 41.9 0.89 10.73 10.73 10.73 0.40 0.88 +120%
835 415 0.90 10.42 10.42 10.42 0.52 0.80 +12.0 %
800 415 0.97 10.16 10.16 10.16 0.52 0.80 +120%
1450 40.5 1.20 9.19 8.19 8.18 0.34 0.80 £12.0 %
1810 40.0 1.40 874 8.74 8.74 0.41 0.80 +12.0%
1900 40.0 1.40 8.57 8.57 8.57 0.34 0.80 +12.0 %
2100 30.8 1.48 872 8.72 8.72 0.35 0.80 +12.0 %
2300 39.5 1.67 8.06 8.06 8.06 0.32 0.82 +£12.0 %
2450 39.2 1.80 .71 7.71 7.71 0.41 0.80 +12.0 %
2600 39.0 1.96 7.48 7.48 7.48 0.45 0.80 £12.0 %
4950 36.3 4.40 5.72 5.72 572 0.35 1.80 +131%
5280 350 4.71 5.50 5.50 5.50 0.35 1.80 £13.1%
5500 356 4.96 5.09 5.08 5.09 0.40 1.80 +131%
5800 355 5.07 4.84 4.84 4.84 0.40 1.80 131 %
5750 35.4 5.22 4.95 495 4,95 0.40 1.80 +131%

¥ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY wd.4 and higher (se2 Page 2). olsa it i restricted io = 50 MHz, The
uncertainty & the RSS of the ConwF ui & calibration fraquency and the uncertainty for the indicated frequancy band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmants &t 30, B4, 128, 150 and 220 MHz respectively. Abave 5 GHz frequency
validy can be extended to £ 110 MHz.

* At fraquencies helow 3 GHz. the valldity ef tissus paramatars {e and o) esn be ralaved to + 10% il liquid compensation formula s applied to
measwred SAR valuse. Al frequencies above 3 GHz. the validily of tssue parametess (c and o) i restricted to 5%, The uncertainty is th RSS of
the ComF wneertainty for indicated target lissue parameters.

* AlphafDepth are detemined dunng calibration. SPEAG warrants thal the remairing devialion due ta e boundary effect sfter compensation &
always less than = 1% for frequanciea bedow 5 GHz and below + 2% for frequencies betwaen 3-8 GHz at any distance larger than half the pree tip
diametar fram the boundary,

Cartificate Mo EX3-T364_Jan18 Page 5 of 16 |
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EX3DW4— SM:7364 January 17, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unc
f(MHz)® | Permittivity" (Sim) " ConvFX | ConvF Y | ConvFZ | Alpha® | (mm) (=2}

150 61.9 0.80 13.02 13.02 13.02 | 000 100 | +133%
300 58.2 0.92 12.20 12.20 1220 | 0.04 110 | £133%
450 56.7 0.94 11.51 11.51 11.51 0.06 110 | +133%
750 55.5 0.96 10.91 1081 10.81 0.10 0.80 | £120%
835 55.2 0.87 10.16 10.18 10.18 042 | 080 | +120%
800 55.0 1.05 10.04 10.04 10.04 0.51 080 | +120%
1450 54.0 1.30 B.89 8.89 8.89 034 | 080 | +120%
1810 53.3 1.52 B.08 8.06 8.06 045 | 080 | +120%
1800 533 1.52 8.08 8.08 8.08 0.37 080 | +£120%
2100 53.2 1.62 8.60 B.60 8.60 036 | 0983 | +120%
2300 52.9 1.81 7.83 7.93 7.93 0.41 080 | $120%
2450 52.7 1.85 7.71 7.71 7.7 0.33 080 | +120%
2600 52.5 218 7.51 7.51 7.51 0.28 080 | +120%
4950 494 5.01 5.05 5.05 5.05 0.40 190 | #1314 %
5250 489 5.36 4.94 4.94 4.84 0.35 1.80 | +131%
5500 486 5.65 4.42 4.42 442 0.40 190 | +131%
5600 48.5 5.77 4.22 4.22 4.22 0.40 190 | +131%
5750 48.3 5.94 4.54 4.54 4.54 0.40 190 | +131%

© Fraquency validity above 300 MHz of £ 100 MHz only applies for DASY w4 and higher (see Page ), sise it is restricted 1o £ 50 Mz, The
uncertainty |s the R3S of the CorvF uncertainty at calbration frequency and the uncerainty for tha indicated frequency band. Frequency validity
Below 300 MHz is + 10, 25, 40, 50 and 70 MHz for CorvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above & GHz trequancy
validity can be extended to + 110 Mz,

" At frequencies below 3 GHz, the validity of tissue parameters (& and o) can be relssed to + 10% if liquid compensation fermula i applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissus parsmeters (i and o) is resfricted to + 5%. The uncertainty i the RSS of
the Convf® uncerainty for indicated target lSsue parameaters.

© Alpha'lepth are determined during calibration. SPEAG warrants thet the remaining deviation due to the boundary effect after compansation is
always fass than + 1% for frequancies below 3 GHz and balow + 2% for frequencies between 3-6 GHz any distance larger than half the prabe tip
Adarmster from tha boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

A L VR O T A ety T T B ORI 0 e ST
I 1

1000 1500 2000 2500 2000
f[MHz]

e "

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22

’ - A it i
140 A . : n! : -
J ; g T Tt
1 19 [T
) .
3% i 5 ns n
L)
== k]
. (] . [ ] ] (&
Tat x ¥ Fi Tat X ¥ Z

T S T S O S W I W N 08 W (0 W, ST | A N S I S e i O A

-1kn -1bo E a P 100 s
mﬁu mﬁu 1adaT'E!H: 251%#&

Uncertainty of Axial Isotropy Assessment: # 0.5% (k=2)
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Dynamic Range f(SAR}eaq)

(TEM cell , foa= 1900 MHz)

3
o
&
i' _i-- T j fiped-d Lot i
107 107 Aot 00 100 102 108
SAR [mWiem3)
) ,
not compensated compensated
2
1
g
E L
-
10 Rl 104 0@ hll 1Itlz i
SAR [mWicm3)
[+] (o]
not compensatad compensated
Unecertainty of Linearity Assessment: * 0,6% (k=2)
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Conversion Factor Assessment

f= 835 MHZ.WGLS RS (H_comF) f= 1500 MMz, WELS R22 (H_corvF)

=
354
\-
204 .
1% E
L |
Z 180 i |
i 4
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F 5|
E] [ - Rl
15 | f
| ®
w0 |
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o 5 w % o = an £ 40 o ] w 1 B ke % 4
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s 1| ] ()
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Deviation from Isotropy in Liquid
Error ($, 8), f = 900 MHz

Deviation
=N

LhabbbE o>
- o888
ommeDRead®

45

<10 -08 -06 -D4 02 00 02 04 OB OB 1.0 |
Uncertainty of Spherical Isotropy Assessment; + 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (") 130.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Frobe Tip to Sensor Y Callbration Point 1mm
Prabe Tip to Sensar Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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Modulation Calibration Parameters
uip Communication System Name A B C D VR Unc®
dB dBvuv dB my (k=2)
a ow X 0.0 0.0 1.0 0.00 193.4 33 %
¥ 0.0 0.0 1.0 181.2
z 0.0 0.0 1.0 1754
éitgt GEM-FOD (TOMA, GMSK) X 177 B34 11,3 930 100.1 1.4 %
Y 1.68 63,9 11.8 69,8
F3 2.22 6.1 13.5 108.1
mpg} GPRS-FDD (TOMA, GMSK, TN 0) X 1.76 63.2 115 9.57 97.3 +1.9%
Y 1.75 64.0 119 £8.1
z 2.18 65.9 135 104.1
B%eqn GPRE-FDD (TOMA, GMSI, TN 0-1) X 1.73 65.2 10.9 6.56 138.4 $1.9%
¥ 374 773 16.6 140.0
z .21 67.8 12.8 140.9
[1&'35- EDGE-FOD (TOMA, 8PSK, TH D) x| s18 728 260 | 1282 | 713 | =25%
Y 473 701 244 488
Z 591 758 2.7 764
1Di0{:28— EDGE-FDD (TDMA, 8PSK, TN 0-1) X 4.81 27 238 9.55 145.5 22%
Y 423 69.9 2.7 101.8
z 5.53 759 25.6 144.0
éitgr- GPRS-FDD (TDMA, GMSK, TH 0-1-2) X 1.20 65.8 108 4.80 1411 £232%
¥ 242 73.2 14.2 148.7
z 1.66 665 114 136.4
1[&1(:28— GPRS-FOD (TDMA, GMSK, TN 0-1-2-3) X 1.19 678 1.3 3.55 1311 2.2 %
¥ | 2708 .7 25 131.6
Z | 50.28 965 10.0 1331
I':chzB. EDGE-FOD (TOMA, 8PSK, TH 0-1-2) x 2.54 64.5 145 778 132.6 H.7%
¥ 4.27 717 227 1428
z 5.04 79.1 6.2 138.5
é&ﬂ;& COMAZOD0 (1xRTT, RCA) X 3.38 814 133 4.57 142.1 +2 5%
Y 4.62 6.5 19,0 144.1
Z 4.88 87.7 18.6 142.0
(l}?qlfﬁ- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 2.84 633 16.2 1101 93.6 +.7 %
Y 3.87 669 227 721
z 4.70 722 254 1118
;Tgs- EDGE-FDD (TOMA, BPSK, TN 0-1-2-3) X 2.54 62.9 127 6.52 131.8 2.7 %
Y 4.06 718 222 1407
z 5.22 76.8 243 133.3
g‘ﬂg# COMAZO00 (1xRTT, RC3) X 280 50.0 118 3.97 138.0 AT %
i 3.86 B&.1 18.7 140.8
z 4.08 B7.3 19.3 138.0
é&%&;ﬂ- GPRS-FDO (TOMA, GMSH. TN 0-4) X 0.90 623 10.4 6.58 1399 £22.7%
Y 239 T0.7 135 138.9
Z 209 6.7 11.9 148.1
Certificate MNo: EX3-7364_Jan18 Page 12 of 16
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éﬁ"ggh EDGE-FDD (TOMA, 8PSK, TH 0-4) X | 372 5.1 8.2 955 | 1340 | =25 %
Y | a7 73.4 246 1008
S — Z | Bar 78.5 277 1437
3 11n (HT Mixed, 13.5 Mbps, X | 920 z 07 -
e e 66,8 18.1 8.0 1493 | 230 %
Y | 98 68,2 209 147.0
T S— 2 | 1om 68.8 21.4 145.8
. 11n (HT Mixed, 6.5 Mbps, X 810 ¥
iyl et bp B.83 66.4 19.0 1438 | 230%
¥ 957 66.0 210 141.5
Z2 | g B5.6 214 1405
;fagﬂ' COMAZO0D, RC1, SO55, Full Rate ® | ao0 616 134 391 | 1434 | Z5%
Y | 424 67.2 18.1 1450
Z | ass 6.6 19.8 1423
13'2591- CDMA2000, RC3, 3055, Full Rete x| 23 50,8 11.4 346 | 1380 | =7 %
Y | 381 B7.1 18.0 140.0
Z | 398 B89 19.9 137.7
ﬂiaz- COMAZD0D, RC3, S032, Full Rate x| 23 B0.1 16 338 | 1304 | 22 %
¥ | 362 67.5 19.3 1404
Z | 3@z £9.1 20.0 137.4
P1%9'.:.3393- COMAZ00D, RC3, SO3, Full Rale x| zz0 59.0 0s 350 | 177 | 27 %
Y| 3so 5.9 18.2 1195
Fi 3.73 GB.6 184 1367
Kzﬁs&— CDMA2000, RC1, 503, Bth Rale 25 . | x | 4.85 645 227 | 1249 | B2 | =2%
Y | 463 628 216 58.7
Z | 566 681 47 919
Eﬂ;& COMAZ000 (1xEV-D0, Rev. 0) x| 338 625 14.0 376 [ 1275 | #14%m
Y | 482 63.1 19.3 146.8
2 532 70.8 202 1452
l%w CDMAZ000 {1xEV-DO, Rav, A) %X | 345 633 145 377 [ 154 [ t1a%
Y [ 483 70.0 19.8 147 6
z 5.43 Ty 20.6 144.8
10406- CDMAZ2000, RC3, S032, SCHO, Full X 5.00 4.9 16.3 522 1324 | m17%
AAR Rata I
i 6.30 69.7 20.3 128.8
- Z | 646 70.0 205 127 6
10415- | IEEE 802.11b WiFi 2.4 GHz (D35S, 1 X 1, 60.1 154 i 1,
e oo il 54 1.1 1495 | +1.4%
¥ | =282 70.6 202 147.0
FE—h z 162 74.5 2.7 1437
EEE 802.11g WiFi 2.4 GHz (ERP- X | 9=z3 672 19, 823 | 147 *3.0
AAA OFDM, & Mbps, 98pc duty cycle) " ¥ e
Y | o6& 8a.1 21.1 1413
Z a.89 68.7 218 1404
Certificate No: EX3-7364_Jan1a Pags 13 of 16
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10417- [ IEEE B0Z.11a/h WiFi 5 GHz M. &
o i g (OFD| X 9,38 675 20,1 8.23 | 1491 127 ﬂ
¥ | 964 66.0 210 1413
0418 | IEEE B0Z.11g WiF 2.4 GH e 21s e
- 11 i2, z (D555-
1o b, hti':ls b U;m £ X | 9.2 67.4 201 814 | 1478 | 27%
praambula)
¥ 9.53 668.0 2.0 140.0
z | o7 6.7 21.5 139.0
10458- | COMAZ000 (1xEV-DO, Rev, B, 2 X[ 720 66.3 18.5 655 | 1358 | x25%
AAS Camens)
Y | 801 679 201 1280
Z 8.04 G8.0 202 12B.3
10458- | COMA2000 (1xEV-DO, Rev. B, 3 X | 10,01 678 20.4 825 | 1377 | t30%
ARA carriers)
A 10.38 GBS M2 1268.7
D615 | IEEE B0Z.110 WiF 24 G FRRRT ey e
- E 502, 4 GHz (D388, 2
1061 el (D X 1.69 &1.0 127 158 | 1298 | +08%
L 3.13 T2 208 146.4
Z 3.85 75.8 22.3 144.0
10518- | IEEE 802.11ah WiFi 5§ GHz {OFDM, 8 X | 548 678 204 823 | 1487 | w7 %
AAB Mbps, 98pc duty cyele)
¥ | 965 0.1 1.1 140.4
10525~ | IEEE B02.1 1ac WiF| [20M Lo% oo 2 e
11ac Hz, MCS0, x ; . i ¥ ;
s 0 g 9,28 §6.9 200 B36 | 1256 | #30%
¥ | 985 68.2 21.2 142.2
Z 10.11 H3.9 217 1414
10626- IEEE B02.11ac WiFi (20MHz, MCS1, X 0.38 67.0 20.1 547 126.0 *3.0 %
AAB 99pe duty cycle)
Y| 983 68.3 213 143.4
Z 10.18 69.0 218 141,86
10534- | IEEE 802.11ac WiFi (40MHz, MCSD, x 9.78 67.4 20.2 845 | 1318 | @BO0%
AAB S9pe duty cyde)
¥ | 1028 68.5 21.3 148.9
Z | 1060 68.3 219 1484
10535- IEEE E02.11ac WiFi (40MHz, MCS1, x 981 T4 0.2 B.45 1329 £33 %
AAB 88pc duty cycle)
Y | 1020 68.5 21.3 1488
10544~ | [EEE 802.11a0 Wikl (B0MH g os e Ll
- 2.11ac WiFi z, MTS0, X 101 | 8.47 137,
e PR e s 0.18 678 203 6| $53%
Y 10,16 67.8 208 1264
Z 10.52 GG 21.4 126.2
10545- | IEEE B02.11ac WiFl (80MHz, MCS1, % | 1023 ) 205 B.55 | 1370 | #30%
AAB 99pc duty eycle)
Y 10,26 678 209 126.2
10864~ | IEEE 802.11g WiFi 2.4 GHz (D355 el 214 =
- 8021 iFi 2.
o e Mtgs. ik c-fuq X 9,18 B5.9 200 825 | 1254 | 27 %
¥ 9.70 EBE.1 211 141.2
Z | 88 68.8 216 138.8
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10571- [ IEEE B02.11b WIF| 2.4 GHz (D888, 1
AAA Mbps, 80pc duty cycle)

4

202 628 14.1 199 1485 +.9%

316 71.3 20.7 142.8

4.0 75.9 225 140.7
10572- | IEEE BD2.11b WiFI 2.4 GHz (D558, 2 1.80 61.3 12.5 199 | 1470 | =07 %
ABS Mbps, S0pe duty cycle)

3.13 71.4 207 141.9

417 76.8 229 140.5
10575- |EEE 802.11g WiFi 2.4 GHz (DSS5S- 9.82 67.7 20.5 B89 | 1458 | 23.0%
AAA OFDM, 6 Mbps. 90pc duly cycie)

9.75 68.0 213 136.9

10.03 GE.B 219 1377
10576- | IEEE 802.11g WiFi 2.4 GHz (DS55- .51 6.7 205 860 | 1448 | +27%
ABA OFDM, 9 Mbps, 90pc duty cycle)

877 BS.1 213 137.2

10,06 68,3 21.9 137.4

10583- | IEEE 802.77alh WiFi § GHz [OFDM, 6
AAB Mbps, S0pc duty cycle)

9.45 675 204 B.59 145.2 +#33%

Ll B T L ol B Ll ol I L] S I [ TS A Y P =3 Y

8.75 8.0 213 137.4
10.04 66.9 218 137.8
10584 IEEE 802.11avh WiFi 5 GHz {(OFDM, 9 0.47 BTG 203 B.60 144.5 | 233 %
AAB Mbps, 90pc duly cycle)
89.77 68.1 21.3 137.3
5 10.06 68.9 21.9 137.3
10591- IEEE 802.11n (HT Mixed, 20MHz, 9.53 ¥ 20. 8.63 146.3 T
AAE MCS0, 90pc duty cydia) A £ L
9.87 8.1 21.3 136.3
10.17 66.9 21.9 139.4
10582- | |EEE 802.11n (HT Mixed, 20MHz, 9.88 582 209 | 879 | 1461 | 33
AAB MCS1, 80pe duty cycle) »
Y 10,04 6B.3 215 139.5
- Z | 1.3 69.1 31 139.5
10580- IEEE B02.11n (HT Mixed, 40MHz, X 9,84 673 ; 8.79 128.8 133 %
AAB MES0, S0pe duty cycle) S
¥ 10.37 B85 215 144.3
3 Z 10.76 GO.5 222 146.7
0600- IEEE 802.11n (HT Mixad, 40MHz, X 0.3 674 ; B.8a 128.6 133 %
AAB MCE1, 90pc duty cycle) .
ki 10,47 BB.6 2.7 145,53
Z 10084 696 223 146.5
10607T- IEEE 802.11ac WiFI (20MHz, MCS0, X 2.63 BT.5 20.5 8.64 147.1 £33 %
AAB S0pc duty cycha)
¥ 9.50 681 21.4 138.1
i i r4 10.20 69.0 220 139.8
G08- IEEE &02.11ac WiFi (20MHz, MCS1, x 3.79 67.9 20.6 B.77 476 | 23.3%
AAB 80pc duty cycle)
bl 10.02 68.2 21.5 138.7
£ 10.35 682 221 138.8
106186- IEEE BO2.11ac WiFi (40MHz. MCSO, X 49,80 67.3 203 5.2 1208 £3.3%
AAB S0pc duty cycle)
Y 10.41 68.5 21.68 145.4
Z 10.77 68.5 222 146.5
10617- IEEE 802, 11ac WiFi (40MHz, MCS1, X 982 672 204 881 122.4 5.3 %
AAB B0pc duty cycls]
Y | 1040 66.5 216 145.4
£ 10.78 53.5 222 146.8 |
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10626~ |EEE 802 11ac WiFi (80MHz, MCS0,
b p- O : z, . X | 1024 B7.7 205 883 | 1348 | 133 %
Y 10.58 GB.6 21.5 148.1
Z | 1066 68.7 1.6 124 8
10627- IEEE B02.11ac WiFi [80MHz, MCS1, ;
1 005 st ' [ X | 1019 67.6 204 BB | 1340 | #33%
Y 10.65 6.7 21.5 149.0
Z | 1073 68.8 2.7 124.8
;ﬂATB- COMA2000 (1% Advancead) X 2,98 B33 15.2 345 1465 +1.4 0
Y 3.65 67.4 183 141.0
Z | ans 69,6 204 | 137.8

* Uncertainty is determi i i
L u:luow ermined using the max. deviatien from linzar responss spplying rectangular distribution and f& expressad for the square of the
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