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Report Author: Veeramani (Sr. EME Engineer)

Date/s Tested: 03/21/2016- 03/23/2016

Manufacturer: Motorola Solutions Inc.

DUT Description: T200 GMRS/FRS Consumer Radio 462-467MHz
Test TX mode(s): CW (PTT)

Max. Power output: 0.75W (GMRS/FRS)

Nominal Power: 0.5W (GMRS/FRS)

Tx Frequency Bands: FRS 462.5625 — 462.7125 MHz
FRS 467.5625 — 467.7125 MHz
GMRS 462.5500 — 462.7250 MHz

Signaling type: M

Model(s) Tested: T200 (PMUES040A)

Model(s) Certified: T200 (PMUES040A)

Serial Number(s): 1651NP0013

Classification: General Population/Uncontrolled

FCC ID: AZA4A89FT4928; FRS 467.5625 — 467.7125 MHz, FRS 462.5625 — 462.7125 MHz,

GMRS 462.5500 — 462.7250 MHz

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

109U-89FT4928; This report contains results that are immaterial for IC equipment

IC: approval, which are clearly identified.

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 OET Bulletin 65. The 10 grams result is not applicable to FCC filing. The test
results clearly demonstrate compliance with ICNIRP (1998) Guidelines for limiting exposure in time-varying electric,
magnetic, and electromagnetic fields (up to 300 GHz), Health Physics 74, 494-522 RF Exposure limits of 2 W/kg averaged
over 10grams of contiguous tissue.

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report. This report
shall not be reproduced without written approval from an officially designated representative of the Motorola Solutions Inc EME Laboratory.

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

Tiong Nguk Ing
Deputy Technical Manager
Approval Date: 4/12/2016

Certification Date: 3/14/2016

Certification No.: L1160314
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1.0 Introduction

This report details the utilization, test setups, test equipments, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number T200 (PMUES040A). This device is
classified as General Population/Uncontrolled. The information herein is to show evidence
of Class II Permissive Change compliance base on the SAR evaluation of a design change
(transmitter path) made to the DUT.

2.0 FCC SAR Summary

Table 1
Max Calc at Body Max Calc at Face
qu(ljlll; I:;ent Frequency band (MHz) (Wike) (W/ke)
1g-SAR 10g-SAR 1g-SAR 10g-SAR

462.5625 — 462.7125 (FRS)

0.75 0.53 0.43 0.31
FRF 462.5500 — 462.7250 (GMRS)

467.5625 - 467.7125 (FRS) 0.92 0.65 0.46 0.33
Simultaneous Results NA NA NA NA

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

NA: Not Applicable

NiMH: Nickel Metal Hydride

PTT: Push to Talk

SAR: Specific Absorption Rate

FRF: Part 95 Family Radio Face Held Transmitter
FRS: Family Radio Service

GMRS: General Mobile Radio Service

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

4.0 Referenced Standards and Guidelines

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

e [EC62209-1 (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)

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

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

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

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

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

e 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

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

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

e 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”

e [EC62209-2 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).

e FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
e FCC KDB - 865664 D02 RF Exposure Reporting v01r02
e FCCKDB —447498 D01 General RF Exposure Guidance v06

5.0 SAR Limits
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Table 2
SAR (W/kg)
(General Population / (Occupational /
BGOSR W LB 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 Devices under Test (DUT)

This portable device operates with analog Frequency Modulation (FM) incorporating
traditional simplex two-way radio transmission protocol. This model’s intended used is 5-5-
90 (5% Transmit, 5% Receive and 90 % Standby); with a maximum transmit duty cycle of
50%.

The model represented under this filling with a fixed antenna and cover both GMRS and
FRS band.

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

Table 3
Band (MHz) Duty Cycle Max Power
(%) W)
462.5625 — 462.7125 (FRS) .
467.5625 — 467.7125 (FRS) 50 0.75
462.5500 — 462.7250 (GMRYS) *50 0.75

Note - * includes 50% PTT operation

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

This device is offered with optional accessories. All accessories were individually
evaluated during the test plan creation to determine if testing was required per the
guidelines outlined in section 4.0 to assess compliance of this device. The following
sections identify the test criteria and details for each accessory category.

7.1 Antenna
Only one fixed antenna offered with this product. The table below lists its

description.
Table 4
Antenna Selected for
Model Description test Tested
Fixed antenna | Fixed antenna, 100-500 MHz , % Wavelength, -0.05 dBd Yes Yes

7.2 Batteries
There are optional batteries offered for this product. The Table below lists their

descriptions.
Table 5
Battery Models Description Selected Tested Comments
for test
PMNN4477A 3xAA NiMH Rechargeable Battery Pack Yes Ves
800 mAh
AA Alkaline 3xAA Alkaline individual batteries Yes Yes

7.3 Body worn Accessory

There is one body worn offered for this product. The table below lists its

description.
Table 6
Body worn .. Selected
Models Description for test Tested Comments
1564028V01 TLKR- T3 T40 T50 T60 XTB Belt clip Yes Yes
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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 7
Audio Acc. Selected for
Models Description test Tested Comments
53724B Remote Speaker Microphone Yes Yes |Default Audio
53725B Headset w/Swivel Boom Microphone Yes Yes |With VOX feature
PMLN7251A Earbud with PTT Microphone Yes Yes
Wired PTT button + Headset with Boom .

GU7140A Microphone Bundle(56320B) Yes Yes [Tested with 56320B
56320B Earpiece w/Boom Microphone Yes Yes |Tested with GU7140A
53727B Earbud W/Push-to-Talk Microphone Yes Yes

GUG6970A Electronic Earmuff Yes Yes

GU6987A Electronic Earmuff No No By similarity to GU6970A

GUG6953A Isolation Earmuff No No By similarity to GU6970A

GU6443A Surveillance Headset No No By similarity to 53727B
53728A Flexible Ear Receiver No No [Receive only

8.0  Description of Test System
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8.1 Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner ES3DV3
Engineering AG 52.8.8.1222 DAE4 EX3DV4
SPEAG DASY 5 (E-Field)

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

8.2 Description of Phantom(s)

Table 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSEIT;;g; (_ | Human Model | 2™ | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+/1, | 600x400x190
Loss Tangent =
<0.05
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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 10. During the daily testing of this product,
the applicable mixture was used to measure the Di-electric parameters at each
of the tested frequencies to verify that the Di-electric parameters were within
the tolerance of the tissue specifications.

Simulated Tissue Composition (percent by mass)

Table 10

450 MHz
Ingredients Head | Body
Sugar 56.00 | 46.50

Diacetin 0 0
De ionized ~Water | 39.10 | 50.53
Salt 3.80 1.87
HEC 1.00 1.00
Bact. 0.10 0.10
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9.0 Additional Test Equipment

Report ID: P4457-EME-00016

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

Table 11
Model Calibration Due
Equipment Type Number Serial Number Calibration Date Date

Speag Probe EX3DV4 7364 23-Jun-15 23-Jun-16
Speag Probe ES3DV3 3122 19-Jun-15 19-Jun-16
Speag DAE DAE4 1483 16-Jun-15 16-Jun-16
Speag DAE DAE4 1488 14-Jul-15 14-Jul-16
Signal Generator E4438C MY47272101 12-Aug-14 12-Aug-16
Power Meter E4419B MY40330364 29-May-15 29-May-17
Power Meter E4418B MY45100739 29-May-15 29-May-17

Power Sensor 8481B MY41091243 3-Jun-15 3-Jun-16

Power Sensor 8482B 3318A07392 3-Jun-15 3-Jun-16
Bi-directional Coupler 3020A 41935 27-Aug-15 27-Aug-16

Amplifier 10W1000C 312859 CNR CNR

Power Meter E4418B MY45100532 4-Nov-15 4-Nov-17
Power Sensor 8481B SG41090248 14-Dec-15 14-Dec-16
Dickson Temperature Recorder HH202A 35881 18-Apr-15 18-Apr-16
Temperature Probe 80PK-22 8766 21-Aug-15 21-Aug-16
Thermometer TM320 06153216 20-Jul-15 20-Jul-16
Dielectric Assessment Kit DAK-12 1069 12-May-15 12-May-16
Network Analyzer E5071B MY42403218 4-Aug-15 4-Aug-16
Speag Dipole D450V3 1053 17-Mar-15 17-Mar-17
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
c | € Sensitivity | Linearity | Isotropy
CW
09/27/2015 Body 450 7364 0.92 55.3 Pass Pass Pass
07/24/2015 Head 450 0.87 44.3 Pass Pass Pass
08/25/2015 Body 450 3122 0.91 54.8 Pass Pass Pass
08/26/2015 Head 450 0.91 43.9 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 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # Tissue Type  Dipole Kit / Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
7364 FCC Body 4.41 +/-10% 1.11 4.44 03/21/2016
1.10 4.40 03/22/2016
FCC Body | SPEAGDASOV3/ 4 41 4/ 109
3122 1053 1.11 4.44 03/23/2016
IEEE/IEC Head 4.45 +/-10% 1.10 4.40 03/23/2016
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10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
. . Dielectric . . Dielectric
Fr(?\(/lllgzn)cy Tissue Type gg:d;c(tg/’:l))’ Constant ?V(I):::isuitsllvl;t)y Constant Tested Date
g Target ) Meas.
0.97 54.6 03/21/2016
0.94 56.7
FCC Body 0.91 55.5 03/22/2016
450 (0.89-0.99) (53.9-59.5) 0.94 55.1 03/23/2016
IEEE/IEC 0.87 43.5
Head (0.83-0.91) (41.3-45.7) 0.84 421 03/23/2016
0.98 54.4 03/21/2016
FCC Body 0.94 56.6
463 (0.89-0.99) | (53.8-59.5) 0.92 55.3 03/22/2016
IEEE/IEC 0.87 43.4
Head (0.83-0.91) (41.3-45.6) 0.85 419 03/23/2016
0.92 55.2 03/22/2016
FCC Body 0 8%9(? 99 53586569 5
468 (0.89-0.99) | (33.8-59.5) 0.96 54.8 03/23/2016
IEEE/IEC 0.87 43.4
Head (0.83-0.91) (41.2-45.6) 0.85 418 03/23/2016
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
‘ 18— 25 °C Range: 19.9—023.6 C
Ambient Temperature Avg.21.8°C
NA Range: 19.8 -22.0°C
Tissue Temperature Avg. 20.8°C

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF contaminants that could possibly affect the test results. If such unwanted signals
are discovered the SAR scans are repeated.

12.0 DUT Test Setup and Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval flat phantoms filled with applicable simulated tissue
were used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Max1mum distance from closest measurement point 541 mm Y-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 [° 2004 1°

normal at the measurement location

Maximum area scan spatial resolution: AxArea, AyArea

<2 GHz: <15 mm
2—-3GHz: <12 mm

3-4GHz: <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 | uniform grid: AzZoom(n)
resolution, normal to

phantom surface

<5 mm

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

IEEE P1528-2011 for details.

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

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

12.2 DUT Configuration(s)
The DUT is a portable device operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0. All
accessories listed in section 7.0 of this report were considered.

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and

illustrated in Appendix G.
12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory.

12.3.2 Head
Not applicable.

12.3.3 Face

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

phantom.
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12.4 DUT Test Channels

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

N, =2*roundup[10*(fy, — f,,,)/ f.1+1
Where
N = Number of channels
Fhigh = 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.
1g-SAR” and “Max Calc.10g-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” and “Max Calc.10g-SAR” are scaled using the following formula:

—Drift

Max Calc=SAR_ meas-10 '

P max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR meas = Measured 1-g 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:
IfP_int>P max, then P max/P_int=1.
Drift =1 for positive drift

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

12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in CW
and 50% duty cycle was applied to PTT configurations in the final results.
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13.0 DUT Test Data

Report ID: P4457-EME-00016

13.1 Assessments at the Body for FRS band (467.5625 -467.7125 MHz)
Assessment at the Body were done using PMNN4477A and AA Alkaline battery
(refer to Exhibit 7B for batteries illustration). The batteries were used during
conducted power measurements for all test channels within FCC allocated frequency
range (467.5625 -467.7125 MHz) which are listed in Table 17.
Table 17
AA Alkaline PMNN4477A
Test Freq (MHz)
Power (W) Power (W)
467.6375 0.625 0.539
Assessments at the Body with Body worn 1564028V 01
Assessment of the fixed antenna with offered batteries, body worn and audio
accessories were performed. Testing of additional channels was not required per
KDB 447498. SAR plots of the highest results per Table 18 (bolded) are presented
in Appendix E.
Table 18
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq 5 1g- 10g- | Calc.
UL Battery Accessory Accessory (MHz) f‘v;',;‘ I();];i;t SAR | SAR |1g-SAR ;ggli L1
(Wike) | (W/ke) | (WIkg) | (v o
Fixed PMNN4477A | 1564028V01 53724B 467.6375 |0.539 | -0.56 | 0.986 | 0.697 | 0.78 | 0.55 Zli%%??z)-ﬁﬂ
Assessment of Additional Batteries
Fixed 3x AA Alkaline | 1564028V01 53724B 467.6375 |0.625 | -0.66 | 0.965 | 0.673 | 0.67 | 0.47 21{1(6%?;(2)_'1‘3]3'
Assessment of Additional Audio Accessories
Fixed PMNN4477A | 1564028V01 | GUG6970A | 467.6375 |0.539|-0.72| 0.945 | 0.671 | 0.78 | 0.55 21{1(6%?;(2)_'1‘*2]3'
Fixed PMNN4477A | 1564028V01 53727B 467.6375 0.539-0.76 | 1.110 | 0.782 | 0.92 | 0.65 21{1(6%?;(2)_'3]3'
Fixed PMNN4477A | 1564028V01 GUTL40A 1 4676375 [0.539 | -0.60 | 1.020 | 0713 | 0.81 057 |ZR-AB-160322-
w/56320B 14
Fixed PMNN4477A | 1564028V01 | PMLN7251A | 467.6375 |0.539|-0.76 | 0.988 | 0.699 | 0.82 0.58 ZR'ABI';6O322'
Fixed PMNN4477A | 1564028V01 53725B 467.6375 | 0.539 | -0.58 | 0.990 | 0.699 | 0.79 0.56 ZR'ABl'é6O322'
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13.2 Assessment at the Body for GMRS band (462.5500 — 462.7250 MHz) and FRS
band (462.5625-462.7125 MHz)
Assessment at the Body were done using PMNN4477A and AA Alkaline battery
(refer to Exhibit 7B for batteries illustration). The batteries were used during
conducted power measurements for all test channels within FCC allocated frequency
range (462.5500 — 462.7250 MHz and 462.5625 — 462.7125 MHz) which are listed
in Table 19.
Table 19
AA Alkaline PMNN4477A
Test Freq (MHz)
Power (W) Power (W)
462.6375 0.675 0.575
Assessments at the Body with Body worn 1564028V01
Assessment of the fixed antenna with offered batteries, body worn and audio
accessories were performed. Testing of additional channels was not required per
KDB 447498.
Table 20
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq 5 1g- 10g- | Calc.
UL Battery Accessory Accessory (MHz) f‘v;',;‘ I();];i;t SAR | SAR |1g-SAR ;ggli L1
(Wike) | (W/ke) | (WIkg) | (o
Fixed PMNN4477A | 1564028V01 53724B 462.6375 | 0.575|-0.68 | 0.891 | 0.641 | 0.68 0.49 AZ'AB6é6O321'
Assessment of Additional Batteries
Fixed 3xAA Alkaline | 1564028V01 53724B 462.6375 |0.675|-0.78 | 0.946 | 0.672 | 0.63 | 045 AZ'ABI' (1)6032 -
Assessment of Additional Audio Accessories
Fixed PMNN4477A | 1564028V01 | GUG6970A | 462.6375 |0.575|-0.67 | 0.981 | 0.691 | 0.747 | 0.526 sz%(éélgi)df&
. ZWS-AB-
Fixed PMNN4477A | 1564028V01 53727B 462.6375 0.575[-0.73 | 0.877 | 0.622 | 0.68 | 0.48 160329.05
. GU7140A ZWS-AB-
Fixed PMNN4477A | 1564028V01 | = o0 | 462.6375 | 0.575]-0.59 | 0.990 | 0.698 | 0.740 | 0.521 160322.07
Fixed PMNN4477A | 1564028V01 | PMLN7251A | 462.6375 |0.575|-0.67 | 0.799 | 0.562 | 0.61 | 0.43 126\2/352'2]32
. ZWS-AB-
Fixed PMNN4477A | 1564028V01 53725B 462.6375 |0.575[-0.68 | 0.977 | 0.690 | 0.745 | 0.526 160322.08
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13.3 Assessment at the Face for FRS band (467.5625 -467.7125 MHz)

Assessment at the Face were done using AA Alkaline battery and PMNN4477A

rechargeable battery pack (refer to Exhibit 7B for batteries illustration). The
batteries were used during conducted power measurements for all test channels
within FCC allocated frequency range (467.5625 -467.7125 MHz) which are listed

in Table 21.
Table 21
AA Alkaline PMNN4477A
Test Freq (MHz)
Power (W) Power (W)
467.6375 0.625 0.539

Assessment of fix antenna with offered batteries with front of DUT positioned
2.5c¢m facing phantom was performed. SAR plots of the highest results per Table 22
(bolded) are presented in Appendix E.

Table 22
Max
Carry Cable Test Freq o le;s. D;[;Z-s (1\3/;?: oot
Antenna Battery Accessory Accessory (MHz) f&vf; ]()dr]l;f)t SAR | SAR |1g-SAR ;ggl; R
(WI/kg) | (W/kg) | (W/kg) (W/kg)
ZWS(KBK)-
Fixed PMNN4477A None None 467.6375 |0.539-0.67 | 0.531 | 0.381 0.43 0.31 FACE-160323-
07
Assessment of Additional Batteries
ZWS(KBK)-
Fixed 3xAA Alkaline None None 467.6375 [0.625|-0.88 | 0.624 | 0.446 | 0.46 0.33 | FACE-160323-
08
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13.4

band (462.5625-462.7125 MHz)

Assessment at the Face were done using AA Alkaline battery and PMNN4477A
rechargeable battery pack (refer to Exhibit 7B for batteries illustration). The
batteries were used during conducted power measurements for all test channels
within FCC allocated frequency range (462.5500 — 462.7250 MHz and 462.5625 —
462.7125 MHz) which are listed in Table 23.

Report ID: P4457-EME-00016

Table 23
AA Alkaline PMNN4477A
Test Freq (MHz)
Power (W) Power (W)
462.6375 0.675 0.575

Assessment at the Face for GMRS band (462.5500 — 462.7250 MHz) and FRS

Assessment of fix antenna with offered batteries with front of DUT positioned
2.5cm facing phantom was performed.

Table 24
Max
Carry Cable Test Freq Lt SA.R Mlegzis. 1\1[3;1_5 gﬁ:. calc
Antenna LS Accessory | Accessory | (MHz) f‘v,‘v,; 1()("1';; SAR | SAR |1g-SAR ;ggli LU

(W/kg) [(W/kg) | (W/kg) (W/kg)

Fixed PMNN4477A None None 462.6375 |0.575|-0.62 | 0.537 | 0.385 | 0.40 0.29 ZI\Z(?;;?(O:?_

Assessment of Additional Batteries
Fixed 3xAA Alkaline None None 462.6375 | 0.68 |-0.89 | 0.640 | 0.458 | 0.43 0.31 ng&g?g?

Additional tests were not required for Industry Canada frequency range as testing

13.5 Assessment for Industry Canada

performed is in compliance with Industry Canada frequency range.
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13.6 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASYS5™ 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 E.

Table 25
Max | Max
Cable Test | Init |SAR Mlefs' “1432‘_5' Calc. | Calc.
Antenna Battery Carry Accessory Accesso Freq | Pwr (Drift Sz;gR S AgR 1g- 10g- Run#
ry (MHz) | (W) |(dB) SAR | SAR

Fixed PMNN4477A 1564028V01 53727B [467.6375(0.539]-0.41| 1.11 | 0.785 | 0.85 0.60 126\();,382_?_]3;

14.0 Simultaneous Transmission Exclusion for BT

Not applicable.

15.0 Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:

Table 26

Max Calc at Body Max Calc at Face

Designator Frequency band (MHz) (Wikg) (Wikg)

1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR

462.5625 — 462.7125 (FRS)
FCC / 0.75 0.53 0.43 0.31
462.5500 — 462.7250 (GMRS)
Industry Canada

467.5625 - 467.7125 (FRS) *0.92 0.66 0.46 0.33

*The previously reported result at the body 0.88 W/kg is hereby replaced with the result
presented herein.
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The test results clearly demonstrate compliance with General Population / Uncontrolled RF
Exposure limits of 1.6 W/kg averaged over 1 gram per the requirements of OET Bulletin 65.
The 10 grams result is not applicable to FCC filing.

16.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 0.8W/kg (General population).

The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARu;gn/SAR0y) for the applicable test configuration(s).

Table 27
Adj
Calc.
Carry Cable Test Freq. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
ZR(KBK)-AB- 0.66 No additional repeated
160322-13 ’ scans is required due to
Fixed Antenna |PMNN4477A]1564028V01 53727B 467.6375 1.08 the Ratio
ZWS-AB-160323-03 0.61 (5ARuigh/SAR1) <

17.0 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 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Table A.1: Uncertainty Budget for Device Under Test for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.23 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 23 23 o0
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 14 0
Liquid Permittivity (target) E3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 0
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 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

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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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 0
Dipole

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

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 23 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 1.7 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 ©
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Dmject ES30V3 - SN-3122
Cafibration procedure]s) QA CAL-01.v8, QA CAL-12.v8, QA GAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibeation dale: Juna 18, 2015

This calibratian certificate documents the traseabiity to national stancands, which raalize the physical units of measurements (51,
The measurements and the uncertentias with confidence probability are givan on tha follcwing pagas and ame part af the certificata.

All calinaBions hense baen conducted in the dossd laboratory faclity: esvironment lemperaiune (22 = 5)°C and humidity < 70%.,

Cabbratian Equipmant used (METE oritical for calibration’

Primary Standards [u} Cal Deta (Canmicabe M) Scheduled Calbration
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¥

Approved by Kata Pokonic Tachnicel Managar c.;_.-‘:-"'ﬁ ;i???

Issued: June 20, 2015

This calipration canificata shall ol be raproduced axcapt in full withaut writien aparoval of the laboratony,
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Calibration Laboratory of S84, § Schweizorischer Kallbr

Schmid & Partner % G Servies suisse détsicnnags
Engineering AG =" Servizio avizzers di taratura

Teughausstrasse 43, 804 Zurich, Switrariand %ﬁf T Sviten Calineion Bartes

Accrndaad by the Swiss Accredtation Service (SAS] Accreditation Na,; SCS 0108

The Swizs Accreditation Service is one of the signatories te the EA

Multilateral Agroement for ths recognition of calibration centificates

Glossary:

TEL tissue simulating liquid

MORM=.y.z sensilivity In free space

ConwF sensitivity in TSL / NORMx,y,z

DCp diode compression point

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

ABCD modulation dependent inearzaton paramelens

Polarzation o ap ratatlon arcund probe axis

Polarization & & ratation around an axis that is in the plane normal fo probe axis (at messwrement center),

ie, #=0is nommal to probe axis
Connector Angle information used in DASY system o align probe sensor X to the robot coordinaie system

Calibration Is Performed According to the Following Standards:

2) |IEEE 5td 1528-2013, "IEEE Recommended Praclice: for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Meassurement
Technigques®, June 2013

by IEC 622091, “Procedure to measura the Specific Absarption Rate (3AR) for hand-held devices used in closs
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Febnary 2005

Methods Applied and Interpretation of Parameters:
= NORMxy.z Assessed for E-fiedd polarzation & =0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMz.y,2 afe only intermediate valuss, e, the uncertrinties of NORMx y,z does not alfect the E--fiald
uncertainty inside TSL (sse balow CanvF).

«  NORM{fixy.z = NORMx y.z * frequency_response (see Frequency Response Chart). This linearization is
mplementad in DASY4 software versions later than 4.2, The uncertainty of the freguency response is included
m the stated uncarainty of ComeF.

«  DCPx .z DCP are numerical inearization paramesers essessed based on the data of power sweep with CW
signal (no uncariainty required). DCP does not depend on frequency nor media.

«  PAR!PAR ia the Peak 1o Average Ratio that is not calibrated bt determined based on the signal
charactenstics

o AuyE Bz Cuyr Deypz VRxp e A B, C, D are numerical Enearizztion parameters assessed basad on
the: data of power sweep for specific modulation signal. The parameters do not depend on frequency o
madia, VR is the maximum calibration range expressed in RMS voltage acrass the diode,

o Covwl and Boundary Effect Parameters: Assessed in flat phantom using E-fisld {or Temperature Transfor
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for = B00 MHZ The same selups ge ey b gusassmenl ol the paramestsns applied for
beundary compeansation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 sofiware to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
o NORMx .z * Com® wherehy the uncertainty comesponds to that given for Conv. A fraquency dependent
ConvF i3 used in DASY version 4.4 and higher which allows extanding the validity from £ 50 MHz 1o £ 100
MHz.

= Sphencal izotropy (30 deviation fron isclropy) in a field of low gradients realized using & flat phantom
exposed by a palch antenna.

s Sansor Offset. The sensor offset comesponds to the offsed of virtual measuremant cerler fram the probe tip
{on probe axis). Mo toberance requined.

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

Carfficate Mo: ES3-3122_Junil Page 2of 12
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ES3DM3 — SM:aq22 Jung 18, 2015

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: June 19, 2015

Calibrated for DASY/EASY Systems

(Mate: non-compatible with DASY 2 systam!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Basic Calibration Parameters

Sensor X Sensar Y Sensor 2 Unt: (k=2)
Norm (uVi{vim)}* 1.34 122 142 S10.1%
DEP imV]- 1026 1037 0.0

Modulation Calibration Parameters

Ui Communication System Name A B c o VR Unc™

dB dB v dB il (=2}

o cW x| o0 0.0 10 000 | 2087 | &30 %
Y 0.0 0.0 1.0 202.5
z 0.0 0.0 1.0 200.4

%1- GEM-FOD (TDMA, GMSK) X | 2738 994 27.9 939 4T3 | £25%
b 271 g99.5 279 147.9
z 26.04 99 6 281 1371.2

g:lgn- GPRS-FOD (TOMA, GMSE, TH D) X | zvas 100.0 282 | 957 | 1433 | +25%
¥ | 2685 99.4 26.1 1457
Z | 2687 993 28.0 1315

10024- | GPRE-FOD (TOMA, GMSK, TH 0-1) X | 3g.48 891 25.1 656 | 119.9 | £1.0%
A 41,84 SO 281 1445
Z | 2041 4.8 236 137 4

10025- | EDGE-FOO {TOMA, 8PSK, TN 0) X | 1871 | o941 | ame | 1262 | 948 | 27%

DAB

¥ | 1678 906 36.3 923
2| 1z a8 54,9 a7.0

E?nugﬁ- EDGE-FDOD (TOMA, BPSK, TN 0-1) x| 1583 4.8 28 | 985 | 1213 | £25%
¥ | 18.12 996 34.3 147.2
z 18.09 998 534.3 1554

10027. | GPRS-FDD {TOMA, GMSK. TNO-1-2) | x | o738 | 87 | 233 | 480 | 129 | 9%
Y| G404 99 8 23.6 131.2
. F4 59.21 99.7 23.1 1227

EELH- GPRE-FOD {TOMA, GMSK, TN 0-1-23) | x | 8280 9 22.5 565 | 1399 | £22%
¥ | B28s [ 22.4 136.5
Z | 84.57 o 21.6 128.1

éinazs- EDGE-FDD {TOMA, 8PSK, TH 0-1-2} x| 1847 4.0 any T.78 | 1311 | 27 %
¥ | 1976 [ 33.0 134.5
2| 1507 93 an.5 Tehd

&usaa- COMAZD00 (T:AT T, RGT) % | 480 8.8 189 | 457 | 44T | #iZ%
T 4,88 BT 18.3 145.2
z | 465 5.0 18,3 136.8

ﬂm EDGE-FDD [TOMA, 8PSK, TN O0-1-2-3) | X | 14.14 217 202 | B5Z | 14Z1 | +i0%
¥ | 1883 8.5 3.7 1412
F4 11.43 B7 2 273 131.6

é;'ﬂéﬂ‘l- CORA2000 {1xRTT, RC3) X | ags 659 18.2 397 | 1380 | H.T%
¥ | zme 5.5 18,8 1387
Z | arr 85.0 17.6 1313

Carfificate Mo: ES3-3122_Jun15 Pape 4 of 12
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ES30V3I— SM:3122 Juna 19 2015
mjlﬂ- GPRS-FOD (TORA, GMSHK, TN (-4) X | 427 909 26.1 656 | 147.2 | £1.9% |
¥ 9,28 ag.6 26.2 119.4
Z 4045 Q9.7 25.0 135.9
10068- EDGE-FDD {TDRA, 875K, TH 0=4) ¥ 10.62 86.0 8.5 955 98,1 +3.0 %
oA
b d 15.83 gr.2 34.3 96.8
_ Z 10.00 85.3 20.3 1.4
10280- COMAZDDD, RC1, SO65, Full Rste ¥ A5 B7.1 1B.6 301 143.1 0.0 %
AME
¥ L] BT.5 18.0 143.6
b4 413 6E.0 17.9 1347
mﬂ COMAZD00, RC3, 5055, Full Rete x| am fifi. 2 181 | 248 | 1378 | 0.7 %
L 3.65 6.4 18,7 138.2
Z 3.40 5.0 17.3 130.5
ﬁm- COMAZDO0, RC3, 3032, Full Rate X 3,58 66,3 182 339 1375 0.7 %
Y 363 A7.1 18,8 1378
Z 3.39 663 17.5 130.2
10293~ COMAZDDD, RC3, 303, Full Rale X 368 GE.4 163 350 13T 4 0T %
i 367 .8 187 1384
o Z 343 65.0 17.3 130.3
10285~ CDMAZ0D0, RCA, 503, 1/8th Rate 26 fr, ¥ 1416 a9.1 34,0 12.49 103.9 2.7 %
AAB
¥ 19.23 a9.4 359 102.8
zZ 14.30 g0.4 350 947
10403 COMAZO00 {1xEV-D0D, Rew. 0) X 462 66,7 17.49 ATE 1278 +0.7 %
AME
Y d B4 B7.4 164 127.7
i 457 GE.% 17.8 1425
E-LDI- CORMAZ000 {1xEV-DO, Rew. &) X 4.75 BT.7 164 arr 149.9 .7 %
¥ 4.74 5E.3 16,9 149.8
Z 441 GE.§ 17.7 14006
T0H40E- COAAA2000, RC3, 5032, SCHO, Full X B8 BT.6 18.1 522 1328 1.2 %
AAA Rats:
b [ 6a.4 18.8 132.7
Z 6819 6A.1 181 148.3

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

: The unm:mumv.zuumrmmﬁ-ﬂmumam nale 1oL (S0 Fajps U and f)
Mumerical linearization pammetar: uncarainty not reguined,
;&Lgrﬂhirtrbﬁei:ﬂriud using the max. deviation from bnesr reaponss appying rectangular distibutian and is expressed for the squese of the
=8

Cerificate Mo: ES3-3122_Junis Page 5 of 12
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ES3DVE- SM:3122 June 18, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media
{ (MHz) © Pamn:ImF c"q:il::ﬁm? ComF X | ConwF¥ | ConvFZ | Alpha® "{':.;_..,'“f ?hz%
150 52.3 0.76 T.00 T.00 T.00 008 1.20 #1533 %
300 45.3 0.87 8.79 673 679 0.15 1.20 133 %
AR0 43.5 0.87 B.79 §.78 6.79 0,21 1.30 =133 %
a0 41.9 0.69 6.39 6,39 .39 0.33 1.76 +12.0 %
S00 41.5 047 6.02 6.02 6.02 0,496 1,51 £12.0%
1810 40.0 1.40 507 507 5.07 0.50 1.40 +12.0 %
1900 40.0 1.40 5.02 5.02 5.02 0.80 1.18 +12.0%
2450 a0.2 1,80 4.46 4.46 4.45 0.80 1,31 +120% |

© Frequency validity above 300 Wiz of £ 100 MHz oniy applies for DASY w4 nd higher (258 Page ), elee il i reslricled 1o + 50 MMz The
unceriainty i the RS of the CanvF unceriainty at calibration freguancy and fe uncersinty for the indicaled frequency band. Frequency walidity
beslore 06 Wbz is & 10, 26, 40, 50 and 70 MHz for ConvF assessments &t 30, B4, 128, 150 amnd 230 MHz respectivaly. Above § GHz frequancy
validity can be saxtended to £ 110 MHz

"B requencias below 3 GHz, 1he validily of lis=ue paramelers (o and o) can be refoed to £ 10% if liguid compersation formuia B sppled o
measured SAR values. At frequencees abave 3 GHz, tha validity of ts3us parametars (s and =) i resfricled jo £ 5% The uncertanty & tha RSS of
the ConvF uncertainty far indicated tarpet tissus paramaterns,

* fpha/Dapth are determined during cabbratian. SPEAG warrants thak the remaning devialian dis 1o e boundary effect after compensatian is
abamys less than & 1% for frequencies below 3 GHz and below + 7% for fraquancies babween 3-8 GHz a1 any disiance larger than haif the proba tip
diametes from He boundary.

Cerificale Moz ES3-3122 Juni5 Paga & of 12
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ESZE00V3=- SM:3122 Jung 19, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 {MHz) © P«Tﬂll:l“i:i:y' cuﬁaﬁyﬁ ConvF X | ConwF¥ | ConwFZ | Alpha® D['n"ﬂ"f tulﬁi
150 1.9 0.80 6.58 6.58 B.55 0.06 1.20 £133%
200 582 082 .71 6.1 g.7n 0.12 1.30 +13.3 %
450 56.7 .94 678 B6.78 B.78 0.15 1.30 133 %
750 55.5 0.86 6.06 6.08 6.06 0.65 1.38 +12.0%
200 55.0 1.08 5.88 5.88 5.88 0,46 1.45 £12.0 %
1810 53.3 1.52 4.74 4.74 474 0.38 1.85 +12.0%

1800 533 1.52 4.63 4.63 4.63 0.43 1.76 £12.0%
2450 527 1.95 428 428 4.28 0.80 1.20 +12.0 %

“ Frequency validily sbove 300 MHz of = 100 MHz only applies far DASY vi.4 and highar (258 Page 2), else i@ resiricted 1o 2 50 MHz. The
uriarainty e the RSS of the ConvF unssrainty &l calibration frequancy end the uncerainty for the indicated Fequency band. Frequency valkdity
bedicrwe 300 MHz {6 = 10, 25, 40, 50 and 70 MHz for ConvF assessmants & 30, B4, 128, 150 and 220 MHz respestively. fbove § GHz frecusncy
validity can ba extandied o= 110 MHz.

¥ ¢ frequencies below 3 GHE, tha validity of tissue parameters (x and o) can be relaxed bo £ 10% i liquid campensstkan fomuis i appied o
miaasurad 3AR vakles. Al lrequencies above 3 GHe, the validity of f55ue perametars (& 8rd o} B realricled o 2 5% The uncerfrinty & the RSS of
the GorF uncartainly for indicaled iargel lisswe paramebers.

¥ AlpheDegth ara datermined during calibrafion. SPEAG warrants that tha ramaining deviation diss 1o |a beindasy affisct aftsr compensation s

alwBys |e=s than £ 1% for fredu encess below 3 GHz and below + 2% for frequencies betwean 3-6 GHz a1 any distancs langer than haif she prabe tip
dameter from the boundary

Carificate Mo; ES3-3122_Juni5 Page T of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 33 of 78



FCC ID: AZ489FT4928 / IC: 109U-89FT4928 Report ID: P4457-EME-00016

ES30W3= SM:3122 June 19, 2015

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

1.4
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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SJune 18, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
T - ) ..m - -m -
g Y nag S . o
r & g
| 1 [}
L= - _a: *a bs ug 1-.“ e = P & 1:”. T
i L
L
unE s e e TR e
L, - .
(] 0] . . . .
Tot x Y z Tet Ed ¥ z
-1
=
2
W
i 1 i L1 ' i i 1 i : i3 1 1 | i 1 Ll L1
-15a -1 =0 R 1 a
Rel[7]
* [
u:ﬂTlﬂz au‘u%z 18T WHz ESIIF:IHI
Uncertainty of Axial Isotropy Assessment: ® 0.5% (k=2)
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Dynamic Range f(SAR}¢ad)
{TEM cell , fora= 1900 MHz)

100

104+

-
=

Imput Signal [u]

109

100

31 it BH 44 } :Dg-*-' HHi
[ i
10 102 . 10 1 10° 100
SAR [mwWiem3)
]
not compensated compensated
2
91 r
o L |
2
‘% o1
=1 | 13
2 : ; i e | i f i |
103 10-2 10 10 im i 102
SAR [mWicm3)
L*]
not compensated COmpEnaatad
Uncertainty of Linearity Assessment: + 0.6% (k=2)
Coriificate No: ES3-3122_Jun15 Page 10of 12
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Conversion Factor Assessment
= 900 MHZ, WGLS RY (H_conw) f= 1810 MHz WGELS R22 [H_conF)

St K

u:' E
joo A

.lﬂ-. 1!;
i -

0 .}r

o= -‘"‘_. ’-I

- - [

an- i 5 m- ; ..‘_0_4 P pil |l-| |'.|”I|;;| ..|.;5. .5.__5_... :al :.5‘ r."l

2T A O =

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

14 -08 -05 -04 -02 00 02 04 Q& 08 1.0
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3122

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%} 24.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Moda disablad
Probe Overall Langth 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4
Probe Tip to Sensor X Calibration Point 2 mim
Prabe Tip to Sensor ¥ Calibratian Paolnt 2 mm
Probe Tip to Sensor 2 Calibeation Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Cartificate Mo: ES2-23122_Jun15 Page 12 of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 38 of 78



FCC ID: AZ489FT4928 / IC: 109U-89FT4928 Report ID: P4457-EME-00016

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 3004 Zurich, Switzarland

5 Schweizarischor Kalibrierdienst

C Sendoe suisse d'dtalonmage

5 Sarvizis avizzero di taratura
Swiss Calibration Service

Accracited by the Swiss Accreditation Senics (SAS] Accreditation Mo SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Mutilateral Agreament for the recegnition of calibration certificates

Client Motorola Soluticns MY ; Cartificate No: EX3-T364_Juni5
CALIBRATION CERTIFICATE |
Object EX30V4 - SN:7364
Calbration pracedure(s] QA CAL-D1.vD, QA CAL-12v3, OA CAL-14.v4, OA CAL-23.v5,

QA CAL-25.vA ;

Calibration procedure for dosimetric E-fisld probes

Calbration date: June 23, 2015

This caliration cartificats documers the traceabiliy fo nafional standsrds, which rsalize the physizal units of measursments [S1).
The measuremants and the uncerainties wilh confidence prabanilty are ghwan on the Slkwing pages and are part of the canficale.

All calbrations have bean conducled in the closed laboratory facility: amdronment lem paratune (22 + 3)°C and humidity < T0%

Calibration Equipment used {MATE criical for caliaration)

Frimary Standards D Cal Dale [Cerdificaie Mo} Seheduled Calibration

Powar maber Ed441B8 GB41200074 01-Agr-15 Mo 217-02128) Mekar-16

Forwer sensor E4d124 WY 41458087 D-Ag-15 Mo 21702128) Mar-16

Feference 3 1B Attenustor SH: 55084 (3c) Ol-Aar-16 Mo 217-02129) Mar-16

Relerence 20 G8 Afenudtar SM: S5ZTT (20m) -Agr-15 Mo, 29 7-02132) M- 18

Relerence ) dB Aanuator SH. 55120 (300} ri-Apr-15 (Mo, 217-02133) Mar-16

Raferanca Probe ES30WE SN: 313 30-Dgc-14 (Mo, ES3-3013_Deci4) Dec-15

DAE4 SH: 680 14-Jar-15 fHo. DAE-B50_Jan 15) Jap-16

Secondary Stardards o Check Dale (in housal Seheduled Check

RF geransior HP BE48C LIS 364 I TOO A-Aug-B8 [in house cheok Apr-13) In hose check: Ape-16

Netwark Anabzer HP 8753E LI 3TI0056S 18=0ct<01 {in house check Coi-14) In house check: Ocl-15
Mamg Furstian Bigralirs

Caltrmied by; Claudio Leubler  Laborstory Tachnician k]/@‘ ey

Approved by: Katga Pokonwic 'I‘qﬂntﬂmw /&/ ﬁ "

Issued: June 24, HHE

This calibration cenlificate shall not be regrduced suoept in full withaut wrisien approwal of the laboratory,
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Calibration Lﬂhmﬂﬂ of 5 Schweizerischer Kalibrierdianst

Schmid & Partner ¢ Senvice suisse détalonnage
Engineering AG Servizia svizzors di aratura

Zeughaussirasse 43, 004 Zurich, Switzerland 5 Swiss Calibration Servics

Areredited by the Swss Accrediiation Sandce (SAS) Accreditation o SCS 0108

The Swiss Acereditation Servies is cne of the signateries 1o the EA

Multilateral Agresmant for the recognition of calibration certificates

Glossary:

TSL tisgue simulating liguid

MORM:z,y,z sensitivity in fres space

ConvF sansitivity in TSL / NORMz, v,z

DCP diode comprassion point

CF creat factor (1/duty_cyele) of the RF signal

ABCD modukation dependent Imearization parameters

Polarization o p rotation arcund probe axis

Polarization & & rotation arourd an axis that is in the plane normal to probe axis (al measuremeant canter),

i.e., 8 =0 s noral 1o probe axis
Connector Angle infermation used in DASY systam to align prabe sensor X Lo the robet coordinate system

Calibration is Performed According to the Following Standards:

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

b} |EC 62209-1, “Procedurs to messure the Specific Absorplicn Rale {SAR) for hand-held devices used In close
proxirmity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Hathnds Applied and Interpretation of Parameters:
NORMx, . 2: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 'I.U-E'..I'egl.llde:l
MORMx,y, 2 ara only intermediate valses, i.., the uncertainties of NORM: .z does not affect the E=-fleld
uncertainly inside TSL (see below ConvF),

= NORMFx .2 = NORM: .z * frequency_response (see Freguensy Response Chart). This Enearization i
implementsd in DASY4 software versions later than 4.2, The uncertainty of the frequancy response s included
in the siated uncartainty of Convf,

= DCPxyz: DCP are numenical linsarization paramelers assessed based on the data of power aweep with W
signal (no uncertzinty required), DCP does not depend on frequency nor media.

«  PAR: PAR i3 the Peak to Average Rafio that is not calibrated but determined based on the signal
characleristics

*  Axyz Bryz Cryz Dupz VRx .z A B, C, D are numerical Enearzation parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. V7 is the maximum calibration range expressed in RMS vollage across the diode.

* ConvF and Boundary Effect Parameters: Assessed In flal phanlom using E-feld (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical flekd distributions based on power
rmesauraments for f = 600 MHz. The same setups are used for assess ment of (e paramels s ypplisd for
boundary compensation (alpha, depth) of which typical uncertainty values ara given. These paramelers an
used in DASY4 software to Improve probe accuracy close to the boundary, The sensitivity in TSL cormesponds
to MORMy, .z * ComvF wheneby the uncarainty corresponds to that given for ConuF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

s Spherical isolropy (30 desiation from isofropy): in a field of low gradients realized using a flat phantomn
axposed by a patch antenna.

= Sgngor Offzel. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on prabe axis). Mo tolerance required.

+  Connector Anghe: The angle 15 assessed using the information gained by determining the NORMY (no
uncertainty regquired).

Certificate Mo: EX3-7364_Juni1s Page 2 of 18
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EX3I0W4 — SM-T364 June 23, 2015

Probe EX3DV4

SN:7364

Manufactured:  February 5, 2015
Calibrated: June 23, 2015

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY2 systeml)
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EXIDV4— SN:7354 June 23, 2015

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Marm (uVidmyy 0.48 0,46 0,59 +10.1 %
DCP (my)® g7.7 26.3 a7.3
Modulation Calibration Parametars
UID Communicaticn System Hams A B c D VR Une™
dB ABA v dB m {ke=2)
o Y X 0.0 0.0 1.0 000 | 150 | £#35%
k 0.0 0.0 1.4 1105
z 0.0 0.0 1.0 1246
11:?-%1 1- | UMTS-FDD (WCDMA) X | 34z 67.2 1B6.6 281 | 1226 | 5%
Y 3.14 54,8 16.9 117.5
Z | 348 67.3 18.5 135.3
10012- | IEEE B0Z.110 WiFl 24 GHz (D555, 1 X | 286 681 185 167 | 1224 | @5 %
CAB Ibipe)
239 639 15.8 117.3
3.m BO.O 18.5 1350

001 3- IEEE 802.11g WiFi 2.4 GHz (DSS5-
CAB OFDM, & Mops)

10,47 6B6.7 2.2 S48 115.4 27 %

¥
Z
X
¥ 10,30 651 2B 107.3
Z 10.58 EB.3 226 126.2
10059- IEEE BOZ.11b WiFi 2.4 GHz (DSSE, 2 X 303 &9.0 19.0 212 120.5 0.5 %
CAB Mbps)
Y 2.58 B5.1 16.6 116.0
Zz 283 BA,2 18.4 133.3
10060- IEEE B02.11b WiFi 2.4 GHz (D555, 5.5 x 374 773 ] 283 148.9 =5 %
CAB Mbps)
' 2.75 TS 19.2 141.7
z 3.40 75.1 1.8 8.0
10061- IEEE 802,11 WiFi 2.4 GHz (D855, 11 = 3,83 734 .4 360 145.6 .7 %
CAB bps)
Y 3.06 682 18.5 139.1
. Z 3,86 74.0 21.7 nr.g
10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, & x 1017 [ M5 B.68 116.4 +2.5%
CAB Ibips)
Y 8.1 676 20.8 107.4
. 2 10,38 [ 22.0 132.5
0063- |IEEE 802.11a/h WiFi § GHz (OFDM, 9 X 1001 [ 2.4 B.63 116.3 t25%
CAB Ibps)
Y 865 67T 20.9 106.3
? | 1024 (¥ 3.0 157
104064 IEEE 802 .11a/h WIFI 5 GHz (OFDM, 12 ® 10.46 EaT 1.9 0.08 117.4 2.7 %
CAB Mbps}
¥ 10.34 B8 21.3 110.7
Z 10,69 G965 22.5 1521
1006S- |IEEE 802 11a/h WiFi 5 GHz (OFDM, 18 x 10,10 G8.4 21.7 B.00 1135 2.5 %
CAB Mbps)
Y 10,1 Ga.n 21.2 107.5
z 10.29 B9.2 22,2 1276
006EE- IEEE 802 11a/h WIFI 5 GHz (OFDM, 24 x 10.32 887 FER] .38 113.2 2.5 %
CAB IMbps]
i d 10,20 B8.1 21.6 060
Z | 10439 684 22.6 125.8
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10047- [ IEEE B02.11a/h WiFi 5 GHz (OFDM, 38 | x | 1083 6.1 228 | 1012 | 1118 | £30%
CAR Mbps)

¥ | 1070 6.6 #2.4 1055
Z | 1104 700 235 1355
10068- | IEEE 802.11af WIFl 5 GHz (OFDM, 43 | » | 1064 69.0 228 | 1024 | 1085 | £33%
CAR Mibps)
¥ | 107 70,0 23.2 1453
Z | 1063 639 #a.5 127
10082 | IEEE 802 11a/h WiFl 5 GHz (DFOM, 54 | % | 10.85 0.2 232 1056 | 10968 | £35%
CAB il
11.38 70.3 #36 14,1
- 11.13 701 238 1220
10071~ | IEEE 802.11g WiFi 2.4 GHz 10.46 68,7 22.4 883 | 1106 | £=5%
CAB (DSSSIOFDM. 9 Mbps)
1036 BE.2 21.8 1058
10.71 [0 3.1 124.2
10072- | IEEE 802 11g WiFi 2.4 GHz 10.01 A4 > 2 62 | 167 | 0%
CAR (DSSSIOFDM, 12 Mbgs)
1038 £0.2 4 144.1
10,18 69,1 27 119.4

10073 IEEE 80211 WiFi 2.4 GHz
CAB (DESEOFDM, 18 Mbps)

10.78 To.a o o84 1497 +3.0 %

10.27 9.1 226 13481

10017 L I ] iy | 1158
10074- IEEE 802.11g WIFi 2.4 GHz 1082 7.0 4.2 10.30 144.0 3.3 %
CAB (DSSSIOFDM, 24 Mbpa)

10.30 63,2 248 133.6

1022 B0.5 234 111.6
10075- IEEE 802.11g WiFi 2.4 GHz 1061 .3 24.5 10,77 134.9 3%
CAR (DSSSIOFDM, 36 Mbps)

1034 6.2 233 129.4
10.31 BOT 238 108.0

10076- | IEEE 802.11g WiFi 2.4 GHz

1084 A 249 10.94 1348 £#33%
CAB (DSSS0OFDOM, 48 Mbps)

10,25 &A.0 233 125.9
10.28 [Ny 241 106.3
1081 1.1 249 11.00 133.2 5%

10077- IEEE 802.11g WiFi 2.4 GHz
CAR (DSSS0OFDOM. 64 Mbps)

10.23 &1 234 124.7
11.06 TES 26.8 148.3
éilflaﬁ?- UMTS-FDID (HSDPA) 4,64 [ 18.3 384 129.4 .7 %
447 5.1 17.4 126.4
462 7.2 18.8 1447
éI:II‘I:II!B& UMTS-FDD (HEUPA, Subdest 2) 4 6 [ 18.4 R 1301 HT %
4.50 B5.3 17.5 126.7
478 BT 18.7 145.5
10100- LTE-FDD {SC-FOMA, 100% RB, 30 659 676 18.7 5.67 136.1 1.4 %
CAB MHz, QPSK)
B.37 [ 18.8 131.7
.14 B6.0 18.9 107.5

10101- LTE-FDD {SC-FDMA, 100% RE, 20
CAB MHz, 16-CAM)

7,68 ar.9 204 G.42 146.1 .7 %

L] o B e I L A Ll o Ll B T e T B (N o I T e I | o o B T o

7.50 &7.0 19.4 140.3
7.4 Bh.6 19.5 115.2
10M02- | LTE-FDOD (SC-FOMA, 100% RE, 20 B.00 682 204 660 | 1485 [ #1.7 %
CAB MHz, G4-CIANM)
776 67.2 19.6 1418
754 660 16.7 1174
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10108 | LTESFOD (SCF 100% |
. bt apéu} DA, 100% RE, 10 x| 641 BTO 135 580 [ 1330 | 212 %
¥ .24 5.1 18.8 128 4
- 4 6.04 &5 18.8 1062
10M09- | LTE-FDD (SC-FDMA, 100% RE, 1
b g [ § 1] X 740 676 20,0 643 141.00 #1.7 %
i 7.23 667 19.3 1365
010~ | LTE-FOD [SC-FOMA, 100% FE. & WH 238 =a 14 s
N r
A QPSK) X 605 68.5 18,2 575 1281 214 %
i ] G55 1B5 1243
o z 605 7.4 18,8 145.9
[IREE LTE-FOD [SC-FOMA, 100% FB, 5 MHz, | X 742 674 200 644 | 1365 [ 4%
16-CIAM)
¥ 6.04 6.5 19.2 130.6
10712. | LTE-FOD [SC-FD 2 o8 | gep |t o
> z -FOMA, 1 " 5
o B Mm 0% RE, 10 x 7.64 G7.A 0.2 .58 142 4 .7 %
¥ 746 BE.2 195 135.7
T R z 7.7 66,5 19.6 1113
- - -FOMA, 1 . » ]
L P ﬂﬂ_{ 0% RE, 5 MHz, | x 7.32 7.5 201 662 | 1377 | #2107 %
Y T7.15 666 19.4 1314
ra .02 5.2 19.4 108.9
10774- |EEE 80Z.11n [HT ik,
o Moe. BP8I0 (HT Grizendicld, 13.5 % | 102 65 Mo B0 | 1242 | #25%
¥ | 1004 67.9 205 1170
. Z | 1056 B5.5 M7 1427
10115- | IEEE 802.11n (HT Greenfield. 81 Mbps. | x | 1080 | e21 | 215 | B48 | 1286 | =5%
CAB 16-aN]}
¥ | 081 £8.5 210 20,9
R Z | 1.0a Tiki 22.1 1456
10116~ IEEE B0Z.11n (HT Greenficld, 135 Mbps, | ¥ [ 100 537 214 B1E | 1250 | x25h
CAB 64-CHANM)
¥ | 1013 6,1 206 118.2
o Z | 1059 606 .7 142.4
10117- IEEE 802, 11n (HT Mixzad, 13.5 Mbgps, | 102y 686 21.1 BO7 1258 | 5%
CAB BPSK)
Y 10.08 GO 20.5 112.0
Z | 1052 fid.4 HME | | 428
10118- IEEE BO2.11n (HT Mixed, B1 Mbps, 18- X 10,81 69.2 217 8.50 128.3 +2.5%
CAB Q)
¥ | 1070 GRG .1 121.2
Z | 1 T0.2 2.3 1463
10118 IEEE B02.11n (HT Mixed, 135 Mbps, 84- [ » | 027 BEA 1.1 813 | 1250 | =25 %
CAB QUM
b 10.10 G0 206 118.1
7 | A7 FOA FrE 147 R
10140- | LTE-FDD (3C-FOMA, 100% REB, 15 X 7.093 [ 20.4 643 | 1477 | £1.7 %
CAB MHz, 18-0AM)}
¥ 7.73 B4 18.6 142.8
Z 742 BALE 18.6 116.6
10141~ | LTE-FDD (SC-FOMA, 100% RB, 15 x| EO4 EBZ 20,3 G531 | 1481 | 1.7 %
CAB 54-0AM)
¥ 764 BT 10.6 1433
i 7.56 6.9 18,7 117.6
10142- | LTE-FDD (SC-FOMA, 100% RB, 3MHz, | X | 583 a6 7 18.1 E73 | 1257 | #1.2 %
CAC QPSK)
¥ | 56 652 18.4 121.2
z 604 B7.0 106 1428
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10143- | LTE-FOD (SC-FOMA, 100% KB, 3 MHz,
Lok A 682 67.3 189 | B35 | 1314 | #14%
6.65 6.3 19.1 1265
7.04 681 20,4 1461

10144- | LTE-FDD {SC-FOMA, 100% RB, 3 MHZ

715 67.5 ) 665 | 132 E
CAL £4-0AM 204 B | £14%

6.96 GGG 19.4 127.2
o (FEFS0SCTo 7.3 (L2 20.7 1491
- - SC-F 100% RE, 1.4 5.54 B85, 5.6 1
CAC MHz, GPSK) 5.8 130 20.5 1.2 %
5.42 B5.1 18.3 116.1
5.7 £6.9 19.6 1367

10146- LTE-FDD (SC-FOMA, 100% RE, 1.4

B.48 .41 =
CALC MHz. 16-CAM} 673 19.9 1240 | 214 %

sefbal =] wfpa|= | omeimaf] e mm = o |Ma)|eg| mma|=]

.28 662 | 18,1 118.2
10747- | LTE-FDD (SC-FOMA, 100% B e B Ll
2 ; - L 1.4 6.7 4 672
CAC Nz, E4-GAM) 67 201 1243 T %
.55 fi.4 19.4 1183
i e 6.97 BE.3 207 140.2
1 = -FDD [SC-FDMA, 50% RB, 20 MHz, 7.35 .42
cAB 16.0AM) 67.4 199 1382 1.4 %
7A7 BE.S 19.2 1333
_— o0 T f.97 66,3 154 109.6
- - -FDMA, 50% RE, 20 MHz, 7. I
CAR B4-CAM) &1 LT 201 6.60 1405 14 %
745 6.9 19.5 1360
(i e o6 BeF 7.22 B85 19.6 1124
| DA, 50% RB, 10 MHz, B :
AR SRSk &03 664 18,2 5,78 127.0 1.4 %
¥ 5.85 85.3 184 1223
T [TEFoo @ — Z .24 67.3 19.8 145.2
C-FOMA. 50% RB. 10 MHz, | x T.08 G7.2 1 g.43 1341 4
Cac 16-C14M) 8 s
¥ 6.91 G4 19.2 128.7
0i56- | LTE-FOD (SC-FOMA e |l 193 s
3 . 30% RE, 5 MHz, X 5,76 BE.0 19.1 6.79 1233 1
CAG QPSK) . Wi
¥ | 563 55,1 18.3 118.7
T TEFDEE Zz 5,97 &7.0 19.7 1383
- - -FOMA, B0% RB, 5 MHz, X | &E0 672 14, G4g | 1287 14
CAC 16-C8M) e e
b 6.62 6.3 182 123.2
T ETOOTEET 2 6,99 4.0 20.4 RETE]
2 1 § O#af, 50% RE, 10 MHz, | x 7.30 67.4 20.0 662 134.5 1.4
CAC -l Ha
¥ 712 Ll 18.3 128.0
_ . z A91 K 105 107 5
101 56- LTE-FDD (SC-FOMA, 50% RE, 5 MHz,
i P, ] X 6491 67.4 20.0 6.66 129.3 1.4 %
h .59 BG.3 19.2 1231
R £ 712 BE.2 M5 1458
1 LTE-FDD (SC-FOMA, 50% HB, 15 MHz, | % | 654 B7.1 19.6 | 582 | 1328 | #14%
CAE QPsK)
Y 6,25 65.9 18.7 126,86
Z 6.7 E7.9 200 149.3
10161~ LTE-FDD (SC-FDMA, 50% RB, 16 MHz, | X 741 BT ! 6.43 138.7 1.
AR 16-CAM) 5] 20.0 -1 #1.7 %
¥ 7.22 BE6 18,2 133.2
Zz B.07 662 19.3 1o
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1076z- LTE-FDO (SC-FOMA, 0% RE, 15 MHz, | ¥ 766 678 202 ES8 | 1415 | £1.7%
CAR Ed-0AM)

¥ TA8 67.0 19.5 15,6
Fi 718 G4 18,5 1124
10166- LTE-FDCHSC-FOMA, 50% RE, 14 MHz, | X 4 06 65.8 1E.8 546 | 1154 | 00 %
CAC QPSK)
476 645 17.8 110.2
5.13 65 10.3 1304

10167 LTE-FDD {SC-FDMA, 50% RE, 1.4 MHz,
CAC TE-CWAMT

5.82 66.9 19.8 621 117.4 2%

10176 LTE-FDD {SC-FOMA, 1 RE, 10 hiHz,
CAC 16-ChAM)

576 681 20.6 B8.62 140,86 4 %

¥
z
X
¥ 560 65T 1E.B 08,9
4 607 679 20.3 1327
10166- | LTE-FDD (SC-FOMA, 50% RE, 1.4 MHz, | X 628 E7.1 20.0 G618 | 1172 | #1.4%
CAC BA-CAM)
¥ 6.06 66.0 19.2 111.0
Z | 640 B7.0 0.6 1320
10168- | LTE-FDD 1
o {SC-FOMA, 1 RB, 20 MHz, F 478 658 19.1 573 10968 1.2 %
il 4,02 B6.1 19.0 1453
. 2| 4894 66.5 19.6 1232
10170- | LTE-FDD (SC-FOMA, 1 RE. 20 MHz, X 536 66,3 19.7 G52 | 1074 | #14%
L 1E-CHAM)
¥ | 558 E7.0 168 1427
z 5.61 674 20.4 1217
10171- | LTE-FOD .1 RB, - " ;
AAB {3C-FOMA, 1 RB, 20 MHz 4 5.38 865 189.7 6.49 107.3 214 %
Y 5,68 871 19.8 4.8
Fd 5,64 876 20.4 121.5
10175- | LTE-FOND {SC-FOMA, 1 RB, 10 MHz. x| 4m 5.4 188 | 572 [ 1077 | #12%
CAC QPSK)
i 4,01 BB 18.9 1448
Z 4.81 8.3 18.4 122.3
X
¥
F
X

5.57 il 10.7 142.9
565 616 20.5 121.7
10177- LTE-FO:O {SC-FOMA, 1 RE, 5 MHz, 505 671 18,7 573 150.0 2%
CAE OFSK)
¥ 491 G600 18.9 1446
Z 4.93 G5 18.5 122.4
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 18- | X 5B 682 20.7 662 1493 +1.4 %
CAC CIAMY
f 5.59 G7.0 18.8 142.5
A Z | s 678 20.4 1217
10178- LTE-FOD (SC-FDMA, 1 RE, 10 MHz, X & 8y 6.3 0.7 6.50 148.2 1.4 %
CAC B4-01AM)
¥ 5.62 a7.2 19,9 144.8
F 5.61 RTA 04 1214 _|
101 B6- LTE-FOO (SC-FOBA, 1 RE, 5 MHz, G- ® 5 B0 68.3 20,7 6,560 1485 .4 %
CAC QAM)
N 56D B7.1 18.8 144.4
F 563 675 0.4 121.6
10181- LTE-FOD (SC-FOMA, 1 RE, 15 MHz, X 504 &7.0 4.7 hT2 1494 +1.2 %
CAB QPSK)
k4 484 6.2 181 145.6
¥ 4.92 66.4 19.5 1221
10162- | LTE-FOD (SC-FOMA, 1 RB, 15 MHz, x| s B6.2 M7 | 652 | 1488 | 14 %
CAB 16-01AMM)
¥ 557 66.9 19.7 142.2
z 5.63 7.5 0.5 121.0
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10183~ | LTE-FOD {SC-FOMA, 1 RE, 15 MHz, ]
¥ PRy {3C X 581 CEN 208 650 1484 | H4%
Y 5.62 87.2 19.9 1343
Z 5.62 675 204 1211
10154- LTE-FRD {SC-FOMA, 1 RE, 3 MHz, X 508 B7.1 19.8 573 1482 | H1I2%
cac QPSK]
o[ 491 6.0 18.0 1448
0785~ | LTE-FOD [SC-FOMA, 1 RE, 3 MHz £ 441 | M8 | s S
- L1 RB, ]
b S { [ 577 B 20.6 6.51 148.4 1.4 %
Y | &E7 5.0 108 1425
0186~ | LTE-FDD [SC-FOMA 1 21 ek | G7e | 24 s
o [ M, 1 RE, 3 MHz, 64 X 581 6.4 0.8 B.50 1480 | 1.7 %
¥ 563 673 19.9 144.7
0187. | LTEFOD 2| Seo | @75 1 208 e
are apai (SC-FDOMA, 1 RB, 14 MHz, X 5.07 67,1 16.8 573 1483 [ #12%
i 4 4 66,7 19,0 1456
z 491 66,3 19.4 1223
10188- | LTE-FDD (SC-FDMA, 1 RE, 1.4 MHz. X 570 Ga.2 20,7 652 | 1487 | £1.7 %
CAL 16-01A M)
i 5.57 [E] 19.7 142.5
0185~ | LTE-FOO (SC-FOMA, 1 AB T T =
- - - X . 1.4 MHz, 7
o e 1 X 5.83 EB.S 20,5 6.50 1481 4%
¥ 580 &7.1 18.5 1445
Z 564 (1] 4 1215
101 83- IEEE 802 11n (HT Greenfield, 6.5 Mg, ] 0.64 ET.T mnE ] 1125 =22 %
CAB BPSK}
¥ 0.3 675 0.5 109.6
0164 | |EEE 80Z.11n (HT Greant 1 DM s =
. Ain ald, 35 M
b - i bps, | x| 578 ER.D 0.8 812 | 1164 | =22 %
¥ .67 675 20.4 1108
T e 2| 100 8.0 2.5 131.8
- A0 [HT Green
L [ wid, G5 Mbps, | X [ @85 683 1.0 .21 1171 | #25%
¥ 9.81 677 20,5 112.3
— — Z | 1018 691 21.5 1542
Ain [HT
o | [HT Mixed. 8.5 Mbps, x o973 A0 20,8 B0 116.3 | #22%
¥ 962 675 20,3 111.7
— — Z | 10 58.9 21,4 1326
= A1n (HT Mixed, ) - " :
Tl G { xed, 39 Mbps, 16- X Q77 6.0 20,8 813 116.4 +3 3%,
¥ .75 &7.7 20.5 1114
b n1n ] 21.5 140
101 98- IEEE 802 11n {HT Mi = o |
o M) {HT Mixed, 65 Mops, &4 X 9.96 68,2 21.0 827 1174 2.5 %
¥ 5.E8 B7.8 20,6 1128
Z | 1029 f5.3 217 1351
10218- IEEE 802.11n {HT Mixed, 7.2 Mbps, X oE2 679 208 803 116.5 2,2 %
CAB BPSK)
¥ 9.53 67.4 0.3 1110
z 984 68,9 1.4 1320
10220~ IEEE B0Z.11n {HT Mixad, 43.3 Mopa, 16- | X 981 B, 1 i 813 | 1172 | 222 %
CAE b}
¥ 9.7 7.6 20,4 1116
Z | w10 69,0 2.5 134.0
Certificate Mo EX3-7384_Junis Pape 9 of 18
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102z21- IEEE 802.11n (HT Mixad, 72.2 , Bl ]
Yo A ! hibps x| 987 682 20 | BIY [ B3 | #2E5%
i 8.89 67.8 20.6 MET
s 10.28 682 ik 135.4
10zz22- IEEE 802 11m (HT Mized, 15 Mbps. 1 10,14 BE.4 0.9 B.06 1278 175 %
CAB BPSK)
ik 10.02 67.9 205 1168
TR T T h L Z 1048 60,4 218 1406
- {in e, . 16-
s e i ps, 16 x | w72 60,0 214 848 | 1262 | 125%
v 10,54 GE.3 208 1183
T i £ 1104 BB.B 221 1438
110 (HT Mixed, : ’ :
FE Q) { wed, 160 MEps, 64- | x| 1013 BE4 209 q.08 1234 5%
i 10.01 68.0 205 157
2 | 1044 #5.3 3.5 140.3
1’:25225- UMTE-FDD (HSPA+) x| 718 675 19.6 597 | 1438 | #1a%
¥ 705 6T 19.0 138.4
o z 6.76 6.2 19.0 125
10274- Pmﬁw (HSUIPA, Subtest 5, 3GPF x &0% L] 18.8 4.87 136,59 1.2 %
i 5.68 8a.1 18.1 131.5
z 5.76 661 1B8.5 108.1
10275 | UMTS-FDD (HSURA, Subtest 5, 3GPP X | 432 65.7 16,0 386 | 1193 | 0%
CAB Redll 4)
A 416 4.5 174 &7
Z | 457 66.2 16.7 136.2
10257- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | x 6249 666 19,2 5,81 126,49 1.4 %
A, QAPSK)
f B8.12 B5.6 18.5 120.7
£ 552 67.5 19.8 14248
10258 LTE-FDD (SC-FOMA, 50% RE, 3 MHz, X 582 8a.1 16,1 572 120.8 H.2%
ASB QAPSK)
i 544 65.0 18.3 115.1
£ 580 BB.9 19.6 136.0
10289 | LTE-FDD (SC-FOMA, 50% RB, 3 MHE, ¥ | 655 671 198 639 | 1254 | zid%
AMB_ | 16-QAM)
W 6,35 66,1 19.0 119.2
£ G582 EB.2 20.5 1405
10300- LTE-FDD {SC-FOMA, 50% RE, 3 MHz, ¥ 6.73 E7.3 2.0 .80 1251 1.4 %
AhE Bd-CIA M)
¥ 6.53 B6.3 192 118.8
= 689 BE.2 206 1408
10311- LTE-FDDO {SC-FOMA, 100% RB, 15 X 694 ET 4 19.7 6.08 135.3 =14 %
AAA hHz, OPSK)
¥ 675 B4 18.0 1281
7 BER G2 10.2 1063
10315- IEEE BOZ.11b WiFi 2.4 GHz (DSSS,1 X 271 ET.3 17.7 1.71 120.4 5%
AAB Mbips, Hhpe duly cycks)
¥ 2,36 B4.0 15.7 114.8
Z 2487 6.9 18.7 133.5
10316- IEEE &02.11g WiFi 2.4 GHz (ERP- F 080 8.1 1.4 CE 1162 | =25%
ArE OFDM, 6 Mbps, §fips duty cyde)
Y 075 675 20.5 1083
Z | 1045 [T 1.8 131.4
10317- | IEEE B0Z.11a Wiri 6 GHz (OFOM, & % | =89 a1 FIE] B.36 | 116.7 | *2.6%
AAE Mbips, S6pe duty cyca}
¥ 8.78 6876 20,6 110.0
z | 1018 a0 2.7 1323
Ceriificate Mo: EX3-73684_Jun15 Page 10 of 16
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10415- | IEEE BODZ.110 WWiFi 2.4 GHz [D55S5, 1 i Y
T e ot [ x| =258 BE.G 174 154 | 1226 | 05%
¥ 2.36 4.2 15.6 117.2
R F4 2,79 B0 18.2 1381
10416- |EEE 802,119 WiFi 2.4 GHz (ERP- X 083 E8.1 10 a3 | 176 | 222 %
AAR OFDM, & Mbps, 89pc duty cycle)
¥ a7z E76 205 1106
10417 | IEEE B02.17ah WiFl 5 GHz (OFDH £ o B2 o =
- 5 l z b
i) e st { L] X [TH] 8.1 0.9 B.23 1177 222 %
3 ¥ 275 G717 205 1115
- S Z | 11 620 216 1336
- A 1 2.4 GHz u
it e m:ga R q:g:s& ; 3 960 aa.0 209 | B14 | 1168 | #22%
preambule)
ks 9.50 A7.5 204 10,3
z 9.95 68,8 214 1314
10418- IEEE 802 11g WiFi 2.4 GHz (D555 w 9.7a [1:K] 20 .18 1173 Fr e E

s OFDM, & Mbps, 38pc duty aydle, Shart

preainbiie)

Y 8.70 676 205 111

£ 10.04 GE.9 215 1324
10422- |EEE 802.11n (HT Greenfield, 7.2 Mbps, | » | 1003 BE.4 .1 8.3z 1186 | 125%
A BPSK}

¥ .90 577 206 1128

Z 1025 68,2 27T 133.6
10423- IEEE 802.11n {HT Gresnfield, 43.3 x 1019 6B.5 M3 8.47 12000 225 %
Aty Wibos, 16-CAR)

Y 10.08 8.0 208 1128

Z. 10.43 0.3 21.8 1342
10424- IEEE 802.11n {(HT Greenfield, 72.2 x 10.08 B4 2.2 B.40 1108 $25%
AdS, G4-CLAM)

b 9,96 678 20.7 RFE

Z 10.33 692 21.8 133.7
10425 IEEE BO2.11n (HT Greanfiakl, 16 Mops, X 10.62 63.9 21.4 B.41 126.1 2.7 %
fataral BPSK)

ki 10,42 64.2 20.8 117.7

rd 10.82 9.8 22.0 1422
10428- | IEEE BOZ11n (HT Greenhield, 90 Mops, | X | 10688 630 | 215 | BAB | 1265 | #£27%
AAS 16-C3AM)

ki 10.43 63.2 20.8 118.2

Z | 1085 69.8 22,0 1425
10427 IEEE B02 11n (HT Greenfisld, 150 Mbps, | % 10,66 69.0 214 B4 126.8 2.7 %
AR B4-0AM)

Yo | 1040 68.2 20.8 11B.2

4 10.82 6.8 22.0 a2y
ma-l- W-CDRAA (BS Test Model 1, 64 DPCH) X .04 677 2141 £.60 103.3 27 %

¥ 068 60.3 21.7 1435

Z | aar 1) 218 116.7

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

 The uncerisintias of Nam. ' Z do not affect the E*finld uncertinty inside TSL {see Pages 12 and 13).

. Numerical linearzafon paramatber: uncertainty nof requred.

ﬂal..'lumrllalnt'rlsdabemhed uging the max, deveatian from linear respange apohing reclangular dstribubion and & axpressed for the squars of e
value
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