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Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the EMS EME Test Laboratory for model
number PMUE3681A.

Abbreviations / Definitions

CNR: Calibration Not Required

CQPSK: Compatible Quadrature Phase-Shift Keying
CW: Continuous Wave

DUT: Device Under Test

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

PSM: Public Safety Microphone

TDMA: Time Division Multiple Access
SAR: Specific Absorption Rate

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

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

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

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

IEC62209-1*(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)

United States Federal Communications Commission, Code of Federal Regulations; Rule Part
47CFR § 2.1093 sub-part J:1999

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65, Supplement C
(Edition 01-01), FCC, Washington, D.C.: June 2001.

IEEE 1528%(2003), 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
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e International Commission on Non-Ionizing Radiation Protection (ICNIRP) 1998

e Ministry of Health (Canada) Safety Code 6 (1999), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

e Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2003)

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).

* The IEC62209-1 and IEEE 1528 are applicable for hand-held devices used in close proximity
to the ear only.

4.0 SAR Limits

TABLE 1
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
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
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5.0 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 power slump. 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 KDB450824
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.

6.0  Description of Device Under Test (DUT):

This device operates using analog frequency modulation (FM) signaling incorporating traditional
simplex two-way radio transmission protocol. This device is also wireless BT compatible.

The device is intended to be used with a maximum duty cycle of 50%. This device also
incorporate a Class 1 Bluetooth device which is a Frequency Hopping Spread Spectrum (FHSS)
technology. The Bluetooth radio modem is used to wireless link audio accessories. The
maximum actual transmission duty cycle is imposed by the Bluetooth standard. Bluetooth v1.1,
1.2, 2.0, and 2.1 packet types of varying duty cycles: 1-slot, 3-slot and 5-slot packets. A 5-slot
packet type receives on 1-slot and transmits on 5-slots, and thus is the worst-case. The maximum
duty cycle for Bluetooth is 76.1%.

The model represented under this filing utilizes removable antennas for the 403-527 MHz (UHF)
band and fixed internal antenna for 2402-2480 MHz (Bluetooth) band. The nominal output
power and maximum output powers for each of the applicable bands are indicated in table 2
below. The max power is defined by upper limit of the production line final test station. The
intended operating positions are “at the face” with the DUT or Wireless at least 1 inch from the
mouth, and “at the body” by means of the offered body worn accessories. Body worn audio and
PTT operation is accomplished by means of optional remote accessories that are connected to the
radio.
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TABLE?2
Frequency Band Nominal Output Power Maximum Output Power
403-527 MHz 4 W 4.8 W
2402-2480 MHz 2.5 mW 10 mW

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. The following sections identify
the test criteria and details for each accessory category.

7.1  Batteries:
All offered batteries were tested. Table below lists the batteries and their descriptions.

TABLE 3
Battery Models Description *Tested Comments
PMNN4407A Impres Li Ion Slim Battery 1500mAh Yes Height = 114mm
PMNN4409A Impres Hi Cap Li Ion Non-FM Battery 2150mAh Yes Height = 114mm
PMNN4412A NiMH Core Battery 1300mAh Yes Height = 114mm
NNTN8129A Impres Hi Cap Li Ion FM Battery 2300mAh Yes Height = 114mm
PMNN4406A Core Slim Li Ion 1500mAh Yes Height = 114mm

*Refer to Exhibit 7B for antenna separation distances.

7.2  Antennas:
All offered antennas were tested. Table below lists the antennas and their descriptions.

TABLE 4
Antenna Models Description *Tested
PMAE4068A 403-527MHz, Whip; ¥4 wave; 0dBd gain Yes
PMAE4069A 403-450MHz, Stubby; Y4 wave; -1dBd gain Yes
PMAE4070A 440-490MHz, Stubby; Y4 wave; -1dBd gain Yes
PMAE4071A 470-527MHz, Stubby; Y4 wave; -1dBd gain Yes
0104039J80 IFA Bluetooth (2402-2481 MHz) Y4 wave, -0dBi Yes

*Refer to Exhibit 7B for antenna separation distances.
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7.3 Body worn Accessories:
All additional body worn accessories were tested. The table below lists the body worn
accessories and their descriptions.
TABLE S5
Body worn
Models Description *Tested Comments
RLN4570A Break-A-Way Chest Pack | Yes
Radio pack Universal
RLN4815A radiopak & Ultility case Yes
HLN6602A Chest pack Yes
NTN5243A Shoulder Carry strap Yes |Tested with carry cases PMLNS845A
Nylon case with 3 inch
PMLNS5845A  |fixed belt loop - no display| Yes |Tested with NTN5243A carry strap
PMLN7008A 2.5 inch Belt Clip Yes
PMLN4651A 2 inch Belt Clip Yes
*Refer to Exhibit 7B for antenna separation distances.
7.4 Audio Accessories:
All additional audio accessories were tested. The table below lists the audio accessories and
their descriptions.
TABLE 6
Audio Acc.
Models Description Tested Comments
Remote Speaker Microphone
PMMN4024A |Small core RSM IP54 3.5MM RX only Yes
PMMN4025A [IMPRES Remote Speaker Mic No
Head set and Ear Piece w/ Microphone
PMLNS5102A |Core Ultra-Lite head set Yes
PMLNS5096A |Core Earset D-Shell Yes
PMLNS5275C |Heavy Duty Headset Yes
RLN5881A  |IMPRESS 2 wire Surveillance - Beige Yes
RLN5880A  |IMPRESS 2 wire Surveillance - Black Yes
RLN5882A  |IMPRESS 2 wire Surveillance w/ translucent tube - Black Yes
RLN5883A  |IMPRESS 2 wire Surveillance w/ translucent tube - Beige Yes
PMLNS5097A |IMPRESS 3 wire Surveillance - Black Yes
PMLNS5106A |[IMPRESS 3 wire Surveillance - Beige Yes
PMLNS5111A  |Plus 3 wire — Black- one programmable button Yes
PMLNS5112A  |Plus 3 wire — Beige-one programmable button Yes
Receive/Listen Only Earpiece (no microphone)
RLN5878A  |Receive Only, Core 1 Wire Surveillance - black No
RLN5879A  |Receive Only, Core 1 Wire Surveillance - beige No
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8.0 Description of Test System:

8.1

8.2

BB TTAAAADAA
‘R EYEE LY =5

Descriptions of Robotics/Probes/Readout Electronics:

The laboratory utilizes a Dosimetric Assessment System (DASY4™) SAR measurement
system Version 4.7 build 80 manufactured by Schmid & Partner Engineering AG
(SPEAG™), of Zurich Switzerland. The test system consists of a Staubli RX90L robot,
DAE3/DAE4, and ES3DV3 E-field probe. The DASY4™ system is operated per the
instructions in the DASY4™ Users Manual. The complete manual is available directly
from SPEAG™. All measurement equipment used to assess EME 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.

Description of Phantom(s)
8.2.1 Dual Flat Phantom
Not Applicable.

8.2.2 SAM Phantom
Not Applicable.

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0 Page 9 of 82



SR9664

8.2.3 Elliptical Flat Phantom

TABLE 6
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom ID (s) Parameters (mm) (mm) Material (wood)

ELI4 1103 300MHz -6GHz;
ELI4 1050 Er=4+/-1, 2mm
ELI4 1037 Loss Tangent = 600x400x190 +/- 0.2mm Wood <0.05
ELI4 1028 <0.05

8.3  Description of Simulated Tissue:

The simulated tissue used is compliant to that specified in FCC Supplement C (Edition
01-01) to OET Bulletin 65 (Edition 97-01) and IEEE Std 1528 - 2003 "Recommended

Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in
the Human Head from Wireless Communications Devices: Measurement Techniques".
The simulated tissue used is also compliant to that specified in IEC62209-1 (2005) and
adopted by CENELEC as EN62209-1 (2006).

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 7 below for 450 MHz and 2450MHz. During the
daily testing of this product, the applicable mixture was used to measure the Di-
electric parameters at 450, 403, 406, 417, 425, 436, 440, 443, 458, 465, 470, 475,
484, 490, 496, 506, 512, 527 MHz frequencies to verify that the Di-electric
parameters were within the tolerance of the tissue specifications.

Simulated Tissue Composition (by mass)

TABLE 7
% of listed 450MHz 2450MHz
ingredients Head | Body | Head | Body
Sugar 56.0 | 46.5 0 0
Diacetin 0 0 51 34.5
De ionized -Water | 39.1 | 50.53 | 48.75 | 65.20
Salt 3.8 1.87 | 0.15 20
HEC 1.0 1.0 0 0
Bact. 0.1 0.1 0.1 0.1

Reference section 10.1 for target parameters

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0 Page 10 of 82



9.0

10.0

Additional Test Equipment:

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

TABLE 8

SR9664

Calibration Date

Calibration Due

Equipment Type Model Number Serial Number Date
Power Meter E4418B MY45100532 10/14/2010 10/14/2011
Power Sensor 8481B MY41091170 10/14/2010 10/14/2011
Power Meter E4418B MY45101014 10/15/2010 10/15/2011
Power Sensor 8481B SG41090248 11/18/2010 11/18/2011
Power Meter E4419B MY40330364 5/20/2011 5/20/2012
Power Sensor 8482B 3318A07546 5/19/2011 5/19/2012
Power Sensor 8482B 3318A07392 5/19/2011 5/19/2012

Signal Generator E4438C MY45091014 10/11/2010 10/11/2012

Amplifier 10W1000C 312858 CNR CNR
Amplifier 5S1G4 312988 CNR CNR
NARDA Bi-Directional Coupler 3020A 41935 10/19/2010 10/19/2011
NARDA Bi-Directional Coupler 3022 81639 10/19/2010 10/19/2011
Temperature Recording Equipment
Dickson Temp & RH Data TM320 6153216 6/1/2011 6/1/2012
Logger
Dickson Temp & RH Data TM320 07260127 11/16/2010 11/16/2011
Logger
Thermometer HH806AU 080307 8/25/2010 8/25/2011
Therm. Probe 80PK-22 9135 6/30/2010 6/30/2011
Therm. Probe S80PK-22 8765 9/3/2010 9/3/2011
Tissue Station
Network Analyzer (HP) E5071B MY42403147 10/11/2010 10/11/2011
Dielectric Probe Kit (HP) 85070E MY 44300183 CNR CNR
Dipole
Speag Dipole D450V3 1054 12/15/2009 12/15/2011
Speag Dipole D450V3 1053 4/18/2011 4/18/2013
Speag Dipole D2450V3 782 12/9/2009 12/9/2011

*Equipment used for test dates prior to equipment cal due date.

SAR Measurement System Verification:

The SAR measurements were conducted with probe model/serial number ES3DV3/SN3122. The
system performance check was conducted daily and within 24 hours prior to testing. DASY
output files of the probe/dipole calibration certificates and system performance test results are
included in appendices B, C, D respectively.

Dipole validation scans using head tissue equivalent medium are provided in APPENDIX D. The
EMS EME lab validated the dipole to the applicable IEEE 1528-2003 system performance
targets. Within the same day system validation was performed using FCC body tissue parameters
to generate the system performance target values for body at the applicable frequency. The
results of the EMS EME system performance validation are provided herein.
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10.1 Equivalent Tissue Test Results:
Simulated tissue prepared for SAR measurements is measured daily and within 24 hours
prep y
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. Frequencies in blue are outside FCC Part 90.
TABLE 9
Dielectric
Conductivity Constant Dielectric
Frequency Target & Target & | Conductivity| Constant
(MH2) Tissue Type Range (S/m) Range Meas. (S/m) Meas. Tested Date
g
0.93 57.2 0.89 55.5 6/9/11
103 FCCBody 1 088 0.97) |(54.34-60.06) [ 0.89 56.0 78111
0.87 44.1 0.83 45.3 6/28/11
IEEE /TEC Head | 63 091) | (41.89-4631) 0.83 452 6/29/11
0.89 554 6/9/11
0.89 55.4 6/11/11
0.89 55.6 6/13/11
0.89 55.6 6/14/11
0.93 57.1
FCC Body 0.89 554 6/15/11
406 (0.88-0.98) (54.25-59.96) 0.89 553 o/16/11
0.89 553 6/17/11
0.89 56.1 6/20/11
0.89 55.8 7/9/11
0.87 44.0 0.83 45.2 6/27/11
IEEE/IEC Head | g g3 091y | (41.8-46.2) 0.83 452 6/28/11
0.90 55.3 6/10/11
0.94 57.0
FCC Body 0.90 55.2 6/15/11
417 (0.89-0.99) (54.15-59.85) 0.90 559 620/11
0.87 43.9
IEEE/IEC Head | g3 91) | (41.70-46.09) 0.84 44.9 6/29/11
0.91 55.0 6/9/11
0.94 57.0
FCC Body 0.91 55.2 6/10/11
45 (0.89-0.99) (54.15-59.85) 0.01 551 /1511
0.87 43.8 0.85 44.7 6/28/11
IEEE/IEC Head |~ g3 091y | (41.61-45.99) 0.85 44.7 6/29/11
0.92 55.0 6/10/11
0.94 56.8
FCC Body 0.92 54.9 6/15/11
436 (0.89-0.99) (53.96-59.64) 0.92 556 62011
0.87 43.7
IEEE/IEC Head | g3 0 91) | (41.51-45.89) 0.86 444 6/29/11
0.92 54.9 6/10/11
0.94 56.8 0.92 54.8 6/15/11
440 FCC Body (0.89-0.99) | (53.96-59.64) 0.92 553 6/21/11
0.92 55.3 6/22/11
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Dielectric
Conductivity Constant Dielectric
Frequency Target & Target & | Conductivity | Constant
(MH2) Tissue Type Range (S/m) Range Meas. (S/m) Meas. Tested Date
0.92 552 6/23/11
0.92 54.8 6/24/11
0.94 56.8
FCC Body 0.92 549 6/25/11
440 (0.89-0.99) | (53.96-59.64) 053 ) Y
0.92 55.3 7/8/11
0.87 43.62
IEEE/IEC Head | g3 0 91) | (41.44-45.80) 0.86 443 6/29/11
0.92 547 6/9/11
0.94 56.77
FCC Body 0.92 549 6/10/11
i (0.89-0.99) | (53.93-59.61) 055 2 SIST
0.87 4358
IEEE/IEC Head |~ g3 091y | (41.40-45.76) 0.86 443 6/28/11
0.93 54.9 6/8/11
0.93 54.6 6/9/11
0.93 54.8 6/10/11
0.93 54.6 6/11/11
0.93 547 6/12/11
0.93 54.9 6/13/11
0.93 54.8 6/14/11
0.93 547 6/15/11
0.93 54.6 6/16/11
0.93 54.6 6/17/11
0.94 56.7 0.93 55.3 6/20/11
FCC Body (0.89-0.99) | (53.9-59.54) 0.93 552 6121/11
450 0.93 55 6/22/11
0.93 55.0 6/23/11
0.93 547 6/24/11
0.93 547 6/25/11
0.93 547 6/26/11
0.93 55.0 6/27/11
0.93 55.2 7/8/11
0.93 55.0 7/9/11
0.93 55 7/10/11
0.93 55.1 7/14/11
0.87 44.1 6/28/11
0.87 435
IEEE / IEC Head 0.87 44.1 6/29/11
(0.83-0.91) | (41.33-45.68) YT v T
0.94 54.5 6/9/11
0.94 54.6 6/10/11
0.93 54.5 6/11/11
0.94 56.67 0.93 547 6/13/11
458 FCC Body (0.89-0.99) | (53.84-59.50) 0.94 547 6/14/11
0.94 54.5 6/15/11
0.94 54.5 6/16/11
0.94 54.5 6/17/11
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TABLE 9 (Continued)

SR9664

Dielectric
Conductivity Constant Dielectric
Frequency Target & Target & | Conductivity| Constant
(MH2) Tissue Type Range (S/m) Range Meas. (S/m) Meas. Tested Date

0.94 55.2 6/20/11
0.94 55.0 6/21/11
0.94 56.67 0.93 55.0 6/22/11
45 FCC Body (0.89-0.99) | (53.84-59.50) 0.94 54.9 6/23/11
0.93 55.1 7/8/11
0.93 54.9 7/9/11
0.87 43.46 0.87 44.0 6/28/11
IEEE/IEC Head | g3 091y | (41.29-45.63) 0.88 43.9 6/29/11
0.94 54.4 6/9/11
0.94 54.5 6/10/11
0.94 54.4 6/11/11
0.94 54.5 6/12/11
0.94 54.6 6/13/11
0.94 54.6 6/14/11
0.94 54.8 7/14/11
0.94 54.4 6/15/11
0.94 56.64 0.94 54.4 6/16/11
: ’ 0.94 54.4 6/17/11
FCC Body (0.89-0.99) | (53.81-39.47) 0.94 55.1 6/20/11
0.94 54.9 6/21/11
465 0.94 54.9 6/22/11
0.94 54.8 6/23/11
0.94 54.5 6/24/11
0.94 54.5 6/25/11
0.94 54.5 6/26/11
0.94 55.0 7/8/11
0.94 54.8 7/9/11
0.94 54.9 7/10/11
0.94 54.9 7/11/11
0.88 43.9 6/28/11
0.88 43.8 6/29/11

0.87 43.42
IEEE/ IEC Head 0.85 43.2 7/7/11
(0.83-0.91) (41.25-45.59) 0.88 131 21011
0.88 43.1 7/11/11
0.95 54.6 6/8/11
0.95 54.5 6/10/11
0.94 56.6 0.94 54.3 6/16/11
: : 0.95 54.3 6/17/11
470 FCCBody | (0-89-099) | (53.77-5943) 0.94 55.0 6120/11
0.95 54.9 6/21/11
0.95 54.9 6/22/11
0.94 54.7 7/9/11
0.95 54.9 7/10/11
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TABLE 9 (Continued)

SR9664

Dielectric
Conductivity Constant Dielectric
Frequency Target & Target & | Conductivity | Constant
(MH2) Tissue Type Range (S/m) Range Meas. (S/m) Meas. Tested Date
0.87 434
470 IEEE/IEC Head | g3 0 91) | (41.23-45.57) 0.88 43.7 6/29/11
0.95 54.3 6/9/11
0.95 54.4 6/10/11
0.95 54.4 6/12/11
0.95 54.5 6/13/11
0.04 s6x 0.95 54.3 6/15/11
' ' 0.95 54.8 6/22/11
FCC Body (0.89-0.99) | (53.77-5943) 0.95 547 6/23/11
475 0.95 543 6/24/11
0.95 54.3 6/25/11
0.95 54.4 6/26/11
0.95 547 6/27/11
0.95 548 7/8/11
0.95 547 7/9/11
0.87 43.4 0.89 437 6/28/11
IEEE/IEC Head | g3 091y | (41.23-45.57) 0.89 3.6 6/29/11
0.96 54.2 6/9/11
0.96 543 6/10/11
0.94 56.6 0.96 54.2 6/15/11
(0.89-0.99) | (53.77-59.43) 0.96 54.1 6/16/11
454 FCC Body 0.96 54.1 6/17/11
0.95 548 6/20/11
0.96 547 6/21/11
0.96 547 6/22/11
0.87 433 0.90 435 6/28/11
IEEE/IEC Head | g3 091y | (41.14-45.47) 0.89 34 6/29/11
0.96 54.2 6/10/11
0.96 54.1 6/12/11
0.96 543 6/13/11
0.96 542 6/14/11
0.04 s 0.96 54.1 6/15/11
' : 0.96 54.6 6/21/11
FCCBody | (0-89-099) | (53.68-59.33) 0.96 545 6/23/11
490 0.96 542 6/24/11
0.96 54.1 6/25/11
0.96 542 6/26/11
0.96 54.5 6/27/11
0.96 54.6 7/8/11
0.96 54.5 7/9/11
0.87 433
IEEE/IEC Head |~ 63 091y | (41.14-45.47) 0.90 433 6/29/11
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TABLE 9 (Continued)

SR9664

Dielectric
Conductivity Constant Dielectric
Frequency Target & Target & | Conductivity| Constant
(MH2) Tissue Type Range (S/m) Range Meas. (S/m) Meas. Tested Date

0.94 56.5 0.97 54.0 6/9/11
(0.89-0.99) | (53.68-59.33) 0.97 542 6/10/11
496 FCC Body 0.96 53.9 6/16/11
0.97 545 6/21/11
0.87 433 0.91 434 6/28/11
IEEE/IEC Head | g3 091y | (41.14-45.47) 0.90 432 6/29/11
0.98 53.9 6/9/11
0.94 s648 0.97 53.9 6/11/11
' : 0.97 54.1 6/13/11
FCC Body (0.89-0.99) | (53.66-59.30) 0.98 54.0 6/14/11
506 0.97 53.9 6/15/11
0.97 545 6/20/11
0.97 54.3 7/9/11

0.87 4321
IEEE/TEC Head | g3 091y | (41.05-45.37) 0.91 433 6/27/11
0.98 53.8 6/9/11
0.98 54.0 6/10/11
0.94 56.46 0.98 53.9 6/12/11
(0.89-0.99) | (53.64-59.28) 0.98 54.0 6/13/11
s FCC Body 0.98 53.9 6/14/11
0.98 53.8 6/15/11
0.98 54.3 6/21/11
0.98 542 7/9/11
0.87 432 0.88 422 6/28/11
IEEE/TEC Head | g3 091y | (41.04-45.36) 0.89 423 6/29/11
0.99 53.7 6/9/11

0.95 56.40
FCC Body 0.99 53.8 6/10/11

0.90-0.99) | (53.58-59.22

527 ( )| ¢ ) 0.99 54 7/8/11
0.88 43.1 0.90 42.0 6/28/11
IEEE/IEC Head | ¢4 0 92) | (40.95-45.26) 0.91 42.0 6/29/11

1.95 52.7
2450 FCC Body (1.76-2.15) | (47.4-60.0) 2.00 47.6 7/13/11

1.94 527
2441 FCC Body (175-2.13) | (47.4-60.0) 1.98 47.7 7/13/11
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10.2  System Check Test Results:
System performance checks were conducted each day during the SAR assessment. The
results are normalized to 1W. APPENDIX D explains how the targets were set and
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 10
System Check Test
Results when
Probe Probe Cal | Dipole Kit/ |Reference SAR |[normalized to 1W [ Tested
Serial # Tissue Type Date Serial # @ 1W (W/kg) (W/kg) Date
SPEAG 4.00 6/9/11
D450V3 /1054 | +38+-10% 4.18 6/10/11
4.42 6/11/11
442 6/12/11
4.42 6/13/11
442 6/14/11
4.46 6/15/11
4.50 6/16/11
4.46 6/17/11
4.38 6/20/11
FCC Body 4.46 6/21/11
o 5S()12/E3A/?0 o | 448+-10% 4.46 6/22/11
3122 4/14/2011 4.42 6/23/11
4.46 6/24/11
4.38 625/11
4.46 6/26/11
4.42 6/27/11
4.46 7/8/11
4.46 7/9/11
4.46 7/10/11
4.46 7/14/11
4.75 6/28/11
IEEE/ IEC Head o 5%1;]53‘*/(1’0 o | 459+ 10% 4.79 6/29/11
4.68 7/11/11
FCC Body . 485%5‘;‘(/3782 52.0 +/- 10% 56.4 713/11
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12.0

SR9664

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 11

Target Measured
Range: 21.1-23.6°C

Ambient Temperature 18-25°C Avg. 22.4°C
Range: 41.8-55.3%

Relative Humidity 30-70% Avg. 48.6%
Range: 20.4-21.8°C

Tissue Temperature NA Avg. 21.1C

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.

DUT Test Methodology

12.1 Measurements
SAR measurements were performed using the DASY system described in section 8.0
using coarse and 5x5x7 zoom scan. Elliptical flat phantoms filled with applicable
simulated tissue were used for body and face testing.

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 when implementing the guidelines specified in
KDB 643646 DO1.

12.3  DUT Positioning Procedures
The positioning of the device for each body location is described below and illustrated in

APPENDIX I.

12.3.1 Body:

The DUT was positioned in intended use configuration against the phantom with
the offered body worn and audio accessories where applicable.
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12.3.2 Head:
Not applicable.

12.3.3 Face:

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

12.4 DUT Test Channels:
The number of test channels was determined by the following equation.

N, =2*roundup[10*(fy;, — i)/ f.]1+1

Where

N, = Number of channels
Fpigh = Upper channel
Fiow = Lower channel

F. = Center channel

125 DUT Test Plan:
The guidelines and requirements outlined in “SAR Test Reduction Considerations for
Occupational PTT Radios” FCC KDB 643646 D01 dated 4/4/11 for head (face) and body
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.
Tests at the body without the offered audio accessory are to satisfy intended use operation
with offered wireless BT accessories. In some cases the initial power listed herein may
exceed the reported maximum power due to software step size tuning limitations.
However, the initial powers measured are not greater than the allowed 5% of the reported
maximum power. BT tests were performed in CW mode and the final results were scaled
to the max duty cycle of 77% noted in section 6.0.

Note that test results that are outside the relevant FCC frequency allocations are presented

herein in blue font. Tests outside Part 90 allocation were performed using the highest
configuration for both body and face.
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13.0 DUT Test Data
13.1 Assessment at the Body — Radio power output:

The battery PMNN4407A was selected as default battery to assess at the Body since it is
the higher power among the thinnest batteries (refers to Exhibit 7B for the dimension of
the battery). The conducted power measurement for all test channels within part 90
frequency range (406.1-512MHz) using the battery PMNN4407A is indicated in the table
15. The channel with highest conducted power will be identified as default channel per
KDB 643646 D01 SAR Test for PTT Radios vO1r01.

TABLE 15
Test Freq (MHz) Power (W)
406.125 4.88
417.5 4.83
425.5 4.82
436 4.87
440 4.84
443 4.87
450 4.85
458 4.80
465 4.88
470 4.81
475 4.82
484 4.84
490 4.86
496 4.87
506.3 4.89
512 4.88
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13.2

Assessment at the Body with Body-worn PMLN4651A:

SR9664

Assessment of offered antennas with the default battery and body-worn accessory
PMLN4651A per KDB 643646 D01 SAR Test for PTT Radios vO1r01 — Body
SAR Test Considerations for Body-worn Accessories. Refer to table 15 for

highest output power channel. Highest SAR results from each table are bolded.
SAR plots of the highest results are presented in appendix E-G.

TABLE 16

Assessments at the Bod

(CW mode)

Antenna

Battery

Carry Accessory|

Additional
attachments

Test Freq.
(MHz2)

Initial
Power

(W)

SAR
Drift
(dB)

Meas.
19-
SAR
(Wikg)

Meas.
10g-
SAR

(Wikg)

Max
Calc.1g
-SAR
(W/kg)

Max
Calc.
10g-
SAR
(Wikg)

Run#

PMAE4068A
(403-527 MHz)

PMNN4407A

PMLN4651A
Belt Clip

PMMN4024A
RSM

406.125

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

4.91

-0.551

3.930

2.780

2.23

CcC-AB-110611-02

512.00

PMAE4069A
(403-450 MHz)

PMNN4407A

PMLN4651A
Belt Clip

PMMN4024A
RSM

406.125

4.88

-0.395

5.487

3.937

3.00

2.16

CcC-AB-110611-03

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4407A

PMLN4651A
Belt Clip

PMMN4024A
RSM

440.00

443.00

450.00

465.00

4.87

-0.679

8.906

6.332

5.21

3.70

CcC-AB-110611-04

458.00

4.87

-0.462

9.061

6.441

5.04

3.58

CcC-AB-110611-05

470.00

475.00

4.83

-0.790

7.130

5.060

4.28

3.03

PS-AB-110612-02

490.00

4.89

-0.738

5.140

3.650

3.05

2.16

PS-AB-110612-05

PMAE4071A
(470-527 MHz)

PMNN4407A

PMLN4651A
Belt Clip

PMMN4024A
RSM

470.00

475.00

484.00

490.00

4.93

-0.793

5.820

4.140

3.49

2.48

PS-AB-110612-07

496.00

506.30

512.00

4.95

-0.595

6.510

4.640

3.73

2.66

PS-AB-110612-06

Assessment of the worst case antenna from above with body-worn accessory
PMLN4651A with additional batteries per KDB 643646 D01 SAR Test for PTT
Radios vO1r01 — Body SAR Test Considerations for Body-worn Accessories.
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TABLE 17
Assessments at the Body (CW mode)
Max
Meas. | Meas. | Max | Calc.
Initial | SAR 1g- 10g- [Calc.1g| 10g-
Additional Test Freg. |Power| Drift | SAR | SAR | -SAR | SAR
Antenna Battery  |Carry Accessory| attachments (MHz) (W) (dB) |(WI/Kg)[(WIkg)|(W/kg)|(W/kg) Run#
PMNN4406A 4.84 | -0.671 | 7.355 | 5.282 | 429 | 3.08 | PS-AB-110612-08
PMAE4070A  |PMNN4409A| PMLN4651A | PMMN4024A |, o o 478 | -0.473 | 7.485 | 5342 | 4.19 | 2.99 | PS-AB-110612-09
(440-490 MHz) |PMNN4412A|  Belt Clip RSM : 4.69 | -0.495 | 7.865 | 5.632 | 451 | 3.23 | PS-AB-110612-10
NNTN8129A 474 | -0.573 | 7.184 | 5.152 | 4.15 | 2.98 | PS-AB-110612-11
13.3  Assessment at the Body with Body-worn PMLN7008A:
Assessment of offered antennas with the default battery and body-worn
PMLN7008A accessory per KDB 643646 D01 SAR Test for PTT Radios v01r01
— Body SAR Test Considerations for Body-worn Accessories. Refer to table 15
for highest output power channel.
TABLE 18
Assessments at the Body (CW mode)
Max Max
Test Init | SAR | Meas. | Meas. | Calc. | Calc.
Carry Cable Freqg | Pwr | Drift |1g-SAR |10g9-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mWI/g) | (mWI/g) Run#
406.125
417.50
425.50
436.00
440.00
443.00
450.00
PMLN7008A | PMMN4024A | 458.00
PMNNA407A | gy Clip RSM 465.00
470.00
475.00
484.00
490.00
496.00
PMAE4068A 506.30 | 4.98 | -0.581 | 3.880 2.740 222 1.57 CcC-AB-110613-02
(403-527 MHz) 512.00
406.125 | 4.93 | -0439 | 5.242 3.734 2.90 2.07 CcC-AB-110613-03
417.50
425.50
P07 | PUNTOOSA. | PMIVINAO2AA (=555
440.00
PMAE4069A 443.00
(403-450 MHz) 450.00
440.00
443.00
450.00
458.00 | 4.81 | -0495 | 8.910 6.291 4.99 3.53 CcC-AB-110613-05
PMAE4070A PMLN7008A | PMMN4024A
(440-490 MHz) PMNN4407A |~ o Clip RSM :gg.gg 482 | -0.697 | 8.565 6.082 5.03 3.57 CcC-AB-110613-04
475.00 | 4.84 | -0.780 | 7.140 5.040 4.27 3.02 CcC-AB-110613-06
484.00
490.00 | 4.87 | -0.696 | 5.170 3.660 3.03 2.15 CcC-AB-110613-07
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Assessments at the Body (CW mode)

Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
470.00
475.00
484.00
PMAE4071A PMLN7008A | PMMN4024A
(470-527 MHz) | TMNN440TA L5 1 Clip RSM 490.00 | 4.84 | -0.685 | 5.800 | 4.120 | 3.40 2.41 CcC-AB-110613-09
496.00
506.30
512.00 | 493 | -0.559 | 6.560 | 4.640 | 3.73 2.64 CcC-AB-110613-08
Assessment of the worst case from above with body-worn accessory
PMLN7008A with additional batteries per KDB 643646 D01 SAR Test for PTT
Radios vO1r01 — Body SAR Test Considerations for Body-worn Accessories.
TABLE 19
Assessments at the Body (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Test Freq| Pwr | Drift [1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
PMNN4406A 4.80 | -0.581 | 7315 | 5252 | 4.8 3.00 CcC-AB-110613-10
PMAE4070A | PMNN4409A | PMLN7008A | PMMN4024A | o | 480 | 0611 | 7405 | 5292 | 426 3.05 Lee-AB-110613-11
(440-490 MH2) | b \Ngg1oa | Belt Clip RSM 473 | 0548 | 7.865 | 5.602 | 453 | 3.22 Lee-AB-110613-12
NNTN8129A 478 | -0.568 | 7.034 | 5.042 | 4.03 2.89 Lee-AB-110613-13
13.4 Assessment at the Body with Body-worn PMLN5845A:

Assessment of offered antennas with the default battery and body-worn
PMLNS5845A accessory per KDB 643646 D01 SAR Test for PTT Radios v01r01
— Body SAR Test Considerations for Body-worn Accessories. Refer to table 15
for highest output power channel.
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Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test
Freq
(MHz)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
19-SAR
(mW/g)

Meas.
10g-SAR
(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-SAR
(mW/g)

Run#

PMAE4068A
(403-527 MHz)

PMNN4407A

PMLNS5845A
(w/ fixed belt
loop)

PMMN4024A
RSM

406.125

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

4.98 -1.220

3.300

2.420

2.19

1.60

Lee-AB-110613-16

512.00

PMAE4069A
(403-450 MHz)

PMNN4407A

PMLNS5845A
(w/ fixed belt
loop)

PMMN4024A
RSM

406.125

4.93 -0.346

5.191

3.795

2.81

2.05

Lee-AB-110613-17

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4407A

PMLNS5845A
(w/ fixed belt
loop)

PMMN4024A
RSM

440.00

443.00

450.00

458.00

4.87 | -0.446

8.417

6.210

4.66

3.44

PS-AB-110613-19

465.00

4.88 | -0.675

8.165

6.032

4.77

3.52

PS-AB-110613-18

470.00

475.00

4.87 | -0.856

6.700

4.970

4.08

3.03

PS-AB-110613-20

484.00

490.00

491 -1.420

4.490

3.290

2.28

Lee-AB-110614-02

PMAE4071A
(470-527 MHz)

PMNN4407A

PMLNS5845A
(w/ fixed belt
loop)

PMMN4024A
RSM

470.00

475.00

484.00

490.00

496.00

506.30

512.00

4.99 | -0.556

6.030

4.460

3.43

2.53

Lee-AB-110614-03

Assessment of the worst case antenna from above with body-worn accessory
PMLNS5845A with additional batteries per KDB 643646 D01 SAR Test for PTT
Radios vO1r01 — Body SAR Test Considerations for Body-worn Accessories.
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TABLE 21
Assessments at the Body (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/qg) Run#
PMNN4406A 4.86 | -0.739 | 6.584 | 4.922 3.90 2.92 Lee-AB-110614-04
PMAE4070A | PMNN4409A | PMENS845A 1 o0 nao4a 4.80 | -0.544 | 6.874 | 5.092 3.90 2.89 Lee-AB-110614-05
(440-490 MHz) (w/ fixed belt REN 465.00
PMNN4412A loop) 4.78 | -0.629 | 7.265 | 5.402 422 3.14 Lee-AB-110614-06
NNTN8129A 4.75 | -0.693 | 6.554 | 4.852 3.88 2.88 Lee-AB-110614-07
135 Assessment at the Body with Body-worn RLN4815A:
Assessment of offered antennas with the default battery and body-worn
RLN4815A accessory per KDB 643646 D01 SAR Test for PTT Radios vO1r01 —
Body SAR Test Considerations for Body-worn Accessories. Refer to table 15 for
highest output power channel.
TABLE 22
Assessments at the Body (CW mode)
Max Max
Test Init | SAR | Meas. | Meas. | Calc. Calc.
Carry Cable Freq | Pwr | Drift |1g-SAR |10g-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mW/g) | (mW/Qg) Run#
406.125
417.50
425.50
436.00
440.00
443.00
450.00
PMAE4068A RLN4815A | PMMN4024A | 458.00
(403-527 MHz) PMNN44074 RSM 465.00
470.00
475.00
484.00
490.00
496.00
506.30 | 4.99 | -0.777 | 2.720 2.000 1.63 1.20 Lee-AB-110614-08
512.00
406.125 | 4.97 | 0367 | 4.128 3.046 225 1.66 Lee-AB-110614-09
417.50
PMAE4069A RLN4SISA | PMMN4024A 2230
PMNN4407A 436.00
(403-450 MHz) RSM 220,00
443.00
450.00

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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TABLE 22 (Continued)

SR9664

Assessments at the Body (CW mode)

Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery Accessory Accessory (MH2) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/qg) Run#
440.00
443.00
450.00
PMAE4070A RLN48ISA | PMMN4024A |—5-00
PMNN4407A 465.00 | 4.86 | -0.655 | 6304 | 4.672 3.67 2.72 PS-AB-110614-10
(440-490 MHz) RSM
470.00
475.00
484.00
490.00 | 491 | -0.962 | 3.470 | 2.560 2.17 1.60 PS-AB-110614-11
470.00
475.00
PMAE4071A RLN4SISA | PMMN4024A [—254-00
PMNN4407A 490.00
(470-527 MHz) RSM 219600
506.30
512.00 | 5.01 | -0.579 | 4.230 | 3.120 | 2.42 1.78 PS-AB-110614-12
Assessment of the worst case antenna from above with body-worn accessory
RLN4815A with additional batteries per KDB 643646 D01 SAR Test for PTT
Radios vO1r01 — Body SAR Test Considerations for Body-worn Accessories.
TABLE 23
Assessments at the Body (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
PMNN4406A 481 | 0711 | 5874 | 4372 3.46 2.57 CcC-AB-110714-02
(ﬂgﬁ%ﬂ%ﬁ) PMNN4409A | b1 e Pthi/(l)zztA 465,00 476 | -0618 | 5493 | 4.091 3.19 2.38 CcC-AB-110714-03
PMNN4412A 472 | -0.549 | 5714 | 4262 3.30 2.46 CcC-AB-110714-04
NNTN 8129A 471 | -0528 | 5323 | 3.971 3.06 2.29 CcC-AB-110714-05
13.6 Assessment at the Body with Body-worn RLN4570A:

Assessment of offered antennas with the default battery and body-worn

RLN4570A accessory per KDB 643646 D01 SAR Test for PTT Radios vO1r01 —
Body SAR Test Considerations for Body-worn Accessories. Refer to table 15 for
highest output power channel.
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TABLE 24
Assessments at the Body (CW mode)
Max Max
Test Init | SAR | Meas. | Meas. | Calc. | Calc.
Carry Cable Freqg | Pwr | Drift |1g-SAR |10g9-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mWI/g) | (mWI/Qg) Run#
406.125 | 4.93 -0.611 8.645 6.133 4.98 3.53 CcC-AB-110615-03
417.50
425.50 4.89 -0.652 7.825 5.542 4.55 3.22 CcC-AB-110615-04
436.00
440.00
443.00 4.93 -0.569 8.121 5.763 4.63 3.28 CcC-AB-110615-06
450.00
PMAE4068A | o\ aao7a | REN4STOA | PMMNA4024A | 458.00
(403-527 MHz) RSM 465.00 4.85 -0.818 5.894 4.182 3.56 2.52 CcC-AB-110615-05
470.00
475.00
484.00 4.88 -1.240 4.700 3.300 3.13 2.20 PS-AB-110615-10
490.00
496.00
506.30 | 4.98 | -0.713 6.050 4.240 3.56 2.50 CcC-AB-110615-02
512.00
406.125 | 4.95 -0.574 7.980 5.637 4.55 3.22 PS-AB-110615-11
417.50 4.85 -0.355 6.026 4.232 3.27 2.30 PS-AB-110615-12
425.50
PMAE4069A PMNN4407A RLN4570A | PMMN4024A 436.00 4.67 -0.345 5.400 3.800 3.00 2.11 PS-AB-110615-13
(403-450 MHz) RSM
440.00
443.00
450.00
440.00 4.88 -0.404 9.795 6.929 5.37 3.80 PS-AB-110615-15
443.00
450.00 4.90 -0.419 11.762 8.366 6.48 4.61 PS-AB-110615-16
458.00 4.84 -0.639 12.404 8.842 7.19 5.12 PS-AB-110615-17
PMAE4070A PMNN4407A RLN4570A | PMMN4024A 465.00 4.89 -0.699 11.507 8.123 6.76 4.77 PS-AB-110615-14
(440-490 MHz RSM 470.00
475.00 4.85 -0.910 8.690 6.180 5.36 3.81 PS-AB-110615-18
484.00
490.00 4.90 -0.889 6.830 4.810 4.19 2.95 PS-AB-110615-19
470.00 4.80 -0.697 12.010 8.554 7.05 5.02 CcC-AB-110616-05
475.00
484.00 4.82 -0.821 8.860 6.280 5.35 3.79 CcC-AB-110616-04
(E%ggi(ﬁlfﬁ) PMNN4407A RLN4570A PMI\Q\SI;?MA 490.00 4.88 -0.705 7.830 5.540 4.61 3.26 CcC-AB-110616-03
496.00 4.98 -0.703 7.450 5.260 4.38 3.09 CcC-AB-110616-02
506.30
512.00 | 4.98 | -0.611 9.020 6.470 5.19 3.72 PS-AB-110615-20

Assessment of the offered antennas and body-worn accessory RLN4570A with
additional batteries per KDB 643646 D01 SAR Test for PTT Radios v01r01 —
Body SAR Test Considerations for Body-worn Accessories.
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TABLE 25

SR9664

Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz2)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR
(mW/g)

Run#

PMAE4068A
(403-527 MHz)

PMNN4406A

RLN4570A

PMMN4024A
RSM

406.125

4.87

-0.434

7.224

5.060

3.99

2.80

CcC-AB-110616-06

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

PMNN4406A

RLN4570A

PMMN4024A
RSM

406.125

4.89

-0.602

7.439

5.263

4.27

3.02

CcC-AB-110616-07

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4406A

RLN4570A

PMMN4024A
RSM

440.00

443.00

450.00

4.89

-0.436

10.053

7.172

5.56

3.96

CcC-AB-110616-09

458.00

4.84

-0.581

10.203

7.291

5.83

4.17

CcC-AB-110616-08

465.00

4.85

-0.731

8.695

6.232

5.14

3.69

CcC-AB-110616-10

470.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

PMNN4406A

RLN4570A

PMMN4024A
RSM

470.00

4.79

-0.713

9.278

6.643

5.48

3.92

PS-AB-110616-14

475.00

484.00

4.84

-0.693

6.250

4.480

3.67

2.63

PS-AB-110616-15

490.00

496.00

506.30

512.00

PMAE4068A
(403-527 MHz)

PMNN4409A

RLN4570A

PMMN4024A
RSM

406.125

4.84

-0.687

7.061

S5.111

4.14

2.99

PS-AB-110616-19

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00
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TABLE 25 (Continued)
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Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz2)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR
(mWwig)

Run#

PMAE4069A
(403-450 MHz)

PMNN4409A

RLN4570A

PMMN4024A
RSM

406.125

4.81

-0.494

6.908

5.010

3.87

2.81

PS-AB-110616-20

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4409A

RLN4570A

PMMN4024A
RSM

440.00

443.00

450.00

4.85

-0.256

9.510

6.881

5.04

3.65

PS-AB-110616-22

458.00

4.85

20445

10.503

7.591

5.82

4.21

PS-AB-110616-21

465.00

4.79

-0.664

9.686

7.003

5.65

4.09

CcC-AB-110617-02

470.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

PMNN4409A

RLN4570A

PMMN4024A
RSM

470.00

4.75

-0.620

10.500

7.550

6.12

4.40

CcC-AB-110617-06

475.00

484.00

4.79

-0.902

7.650

5.510

4.72

3.40

CcC-AB-110617-07

490.00

496.00

506.30

512.00

PMAE4068A
(403-527 MHz)

PMNN4412A

RLN4570A

PMMN4024A
RSM

406.125

4.78

-0.526

7.388

5.303

4.19

3.01

PS-AB-110617-11

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

PMNN4412A

RLN4570A

PMMN4024A
RSM

406.125

4.81

-0.509

7.132

5.101

4.01

2.87

PS-AB-110617-12

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4412A

RLN4570A

PMMN4024A
RSM

440.00

4.80

-0.320

8.462

6.074

4.55

3.27

PS-AB-110617-16

443.00

450.00

4.89

-0.420

10.355

7.483

5.70

4.12

PS-AB-110617-14

458.00

4.83

-0.694

11.004

7.942

6.46

4.66

PS-AB-110617-13

465.00

4.78

-0.600

9.586

6.923

5.53

3.99

PS-AB-110617-15

470.00

475.00

484.00

490.00
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TABLE 25 (Continued)

Assessments at the Body (CW mode)

Antenna

Battery

Max
Calc.
10g-
SAR
(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Init
Pwr
(W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Cable
Accessory

Carry
Accessory

Test Freq

(MHz2) Run#

PMAE4071A
(470-527 MHz)

PMNN4412A

470.00 4.77 | -0.803 | 10.700 | 17.760 6.48 4.70 PS-AB-110617-19

475.00

484.00 4.83 | -0.706 | 7.840 5.650 4.61 3.32 PS-AB-110617-20

PMMN4024A

RLN4570A RSM

490.00

496.00

506.30

512.00

PMAEA4068A
(403-527 MHz)

INNTN8129A

406.125 | 4.72 | -0.606 | 6.724 4.827 3.93 2.82 PS-AB-110620-03

417.50

425.50

436.00

440.00

443.00

450.00

PMMN4024A 458.00

RLN4570A

RSM 465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

NNTN8129A

406.125 | 4.72 | -0.476 | 6.724 4.787 2.72 PS-AB-110620-04

417.50

425.50

PMMN4024A

RLN4570A 436.00

RSM 440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

NNTN8129A

440.00

443.00

450.00 4.77 | -0.252 | 8.746 6.269 4.66 3.34 PS-AB-110620-06

458.00 4.70 | -0.492 | 9.593 6911 5.49 3.95 PS-AB-110620-05

PMMN4024A

RLN4570A 465.00

RSM

465.00 4.72 | -0.554 | 9.086 6.562 5.25 3.79 PS-AB-110620-07

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

NNTN8129A

470.00 4.76 | -0.862 | 9.388 6.753 5.77 4.15 CcC-AB-110620-11

475.00

484.00 4.78 | -0.984 | 6.990 5.020 4.40 3.16 CcC-AB-110620-12

PMMN4024A

RLN4570A 490.00

RSM 496.00

506.30

512.00

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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Assessment at the Body with Body-worn HLN6602A:

Assessment of offered antennas with the default battery and body-worn
HLN6602A accessory per KDB 643646 D01 SAR Test for PTT Radios v01r01 —
Body SAR Test Considerations for Body-worn Accessories. Refer to table 15 for
highest output power channel.
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TABLE 26
Assessments at the Body (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
406.125
417.50
425.50
436.00
440.00
443.00
450.00
PMAE4068A HLN6602A | PMMN4024A | 458.00
(403-527 MHz) PMNN4407A RSM 465.00
470.00
475.00
484.00
490.00
496.00
50630 | 497 | -0.582 | 5270 | 3.730 3.01 2.13 CcC-AB-110620-16
512.00
406.125 | 4.92 | -0.620 | 7.388 | 5.242 4.26 3.02 CcC-AB-110620-17
41750 | 4.85 | -0.725 | 5.477 | 3.879 3.24 2.29 CcC-AB-110620-18
425.50
PMAEA4069A | o\ \iNago7a | HEN6O02A | PMMNAO24A 773 700 .96 | 0454 | 5.037 | 3.569 2.80 1.98 CcC-AB-110620-19
(403-450 MHz) RSM
440.00
443.00
450.00
440.00 | 4.84 | -0.396 | 8.634 | 6.124 4.73 3.35 PS-AB-110621-02
443.00
450.00 | 4.90 | -0.398 | 11.059 | 7.824 6.06 4.29 PS-AB-110621-03
458.00 | 4.82 | -0.596 | 11.104 | 7.922 6.37 4.54 CcC-AB-110620-21
PMAE4070A | 5\ \iNago7a | HEN6O02A | PMMNAO2AA 000484 | -0.627 | 10.206 | 7.313 5.90 4.22 CcC-AB-110620-20
(440-490 MHz) RSM 165,00
475.00 | 4.80 | -0.686 | 7.960 | 5.680 4.66 3.33 CcC-AB-110620-22
484.00
490.00 | 4.88 | -1.050 | 5.930 | 4.180 3.78 2.66 PS-AB-110621-04
470.00 | 4.79 | -0.731 | 10.800 | 7.690 6.40 4.56 PS-AB-110621-09
475.00
484.00 | 4.84 | -0.686 | 8.050 | 5.700 4.71 3.34 PS-AB-110621-08
(E%g%%ﬁz) PMNN44074 | HEN66024 PM%Z;?MA 490.00 | 4.88 | -0.697 | 7.060 | 5.010 4.14 2.94 PS-AB-110621-07
496.00 | 4.90 | -0.625 | 6.640 | 4.750 3.83 2.74 PS-AB-110621-06
506.30
512.00 | 470 | -0.636 | 7.220 | 5.110 4.27 3.02 PS-AB-110621-05

Assessment of the offered antennas and body-worn accessory HLN6602A with
additional batteries per KDB 643646 D01 SAR Test for PTT Radios v01r01 —
Body SAR Test Considerations for Body-worn Accessories.

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0

Page 31 of 82




TABLE 27

SR9664

Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Init
Pwr
(W)

SAR
Drift
(dB)

Test Freq
(MHz)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR
(mW/g)

Run#

PMAE4068A
(403-527 MHz)

PMNN4406A

HLN6602A

PMMN4024A
RSM

406.125 | 4.85 | -0.563

6.202

4.402

3.53

2.51

CcC-AB-110621-10

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

PMNN4406A

HLN6602A

PMMN4024A
RSM

406.125 | 4.87 | -0.598

6.734

4.767

2.74

CcC-AB-110621-11

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4406A

HLN6602A

PMMN4024A
RSM

440.00

443.00

450.00 4.86 | -0.465

9.450

6.701

5.26

3.73

CcC-AB-110621-13

458.00 4.82 | -0.608

9.683

6.901

5.57

3.97

CcC-AB-110621-12

465.00 4.84 | -0.769

8.265

5.942

4.93

3.55

CcC-AB-110621-14

465.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

PMNN4406A

HLN6602A

PMMN4024A
RSM

470.00 4.80 | -0.745

9.020

6.500

3.86

CcC-AB-110621-15

475.00

484.00 4.85 | -0.734

6.170

4.430

3.65

2.62

CcC-AB-110621-16

490.00

496.00

506.30

512.00
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TABLE 27 (Continued)

SR9664

Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr
(W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR
(mW/g)

Run#

PMAE4068A
(403-527 MHz)

PMNN4409A

HLN6602A

PMMN4024A
RSM

406.125

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

PMNN4409A

HLN6602A

PMMN4024A
RSM

406.125

4.84

-0.512

6.080

4.412

3.42

2.48

CcC-AB-110621-18

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4409A

HLN6602A

PMMN4024A
RSM

440.00

443.00

450.00

4.81

-0.321

8.274

6.019

445

3.24

CcC-AB-110621-20

458.00

4.75

-0.508

9.243

6.731

5.25

3.82

CcC-AB-110621-19

465.00

4.78

-0.675

8.715

6.332

5.11

3.71

CcC-AB-110621-21

470.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

PMNN4409A

HLN6602A

PMMN4024A
RSM

470.00

4.71

-0.656

9.358

6.793

5.48

3.98

PS-AB-110622-02

475.00

484.00

4.82

-0.696

6.830

4.950

4.01

PS-AB-110622-03

490.00

496.00

506.30

512.00

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0

Page 33 of 82




TABLE 27 (Continued)

SR9664

Assessments at the Body (CW mode)

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz2)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR
(mWi/g)

Run#

PMAE4068A
(403-527 MHz)

PMNN4412A

HLN6602A

PMMN4024A
RSM

406.125

417.50

425.50

436.00

440.00

443.00

450.00

458.00

465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

PMNN4412A

HLN6602A

PMMN4024A
RSM

406.125

4.71

-0.489

6.478

4.665

3.69

2.66

PS-AB-110622-05

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

PMNN4412A

HLN6602A

PMMN4024A
RSM

440.00

443.00

450.00

4.82

-0.378

9.319

6.751

5.08

3.68

PS-AB-110622-07

458.00

4.78

-0.602

9.554

6.913

5.51

3.99

PS-AB-110622-06

465.00

4.79

-0.687

8.846

6.422

5.19

3.77

PS-AB-110622-08

470.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

PMNN4412A

HLN6602A

PMMN4024A
RSM

470.00

4.74

-0.648

9.608

6.993

5.65

4.11

PS-AB-110622-09

475.00

484.00

4.80

-0.810

7.110

5.180

4.28

3.12

PS-AB-110622-10

490.00

496.00

506.30

512.00
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TABLE 27 (Continued)

Assessments at the Body (CW mode)

Antenna

Battery

Max
Calc.
10g-
SAR
(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Init
Pwr
(W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Cable
Accessory

Carry
Accessory

Test Freq

(MHz2) Run#

PMAE4068A
(403-527 MHz)

NNTN8129A

406.125

417.50

425.50

436.00

440.00

443.00

450.00

PMMN4024A 458.00

HLN6602A

RSM 465.00

470.00

475.00

484.00

490.00

496.00

506.30

512.00

PMAE4069A
(403-450 MHz)

NNTNS8I129A

406.125 | 4.78 | -0.526 | 6.070 4.382 3.44 2.48 CcC-AB-110622-12

417.50

425.50

PMMN4024A

HLN6602A RSM

436.00

440.00

443.00

450.00

PMAE4070A
(440-490 MHz)

NNTNS8I129A

440.00

443.00

450.00 4.78 | -0.246 | 7.429 5.427 3.95 2.88 CcC-AB-110622-14

458.00 4.72 | -0.483 | 8.810 6.411 5.01 3.64 CcC-AB-110622-13

PMMN4024A

HLN6602A RSM

465.00 4.73 | -0.672 | 8.185 5.982 4.85 3.54 CcC-AB-110622-15

470.00

475.00

484.00

490.00

PMAE4071A
(470-527 MHz)

NNTNS8I129A

470.00 4.69 | -0.646 | 8.777 6.403 5.21 3.80 CcC-AB-110622-16

475.00

484.00 4.76 | -0.733 | 6.360 4.640 2.77 CcC-AB-110622-17

PMMN4024A

HLN6602A RSM

490.00

496.00

506.30

512.00

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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Testing additional audio accessories per KDB 643646 D01 SAR Test for PTT

Radios vO1r01 — Body SAR Test Considerations for Audio Accessories without
Integral antenna.
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TABLE 28
Assessments at the Body (CW mode)
Max Max
Test Init | SAR | Meas. | Meas. | Calc. | Calc.
Carry Cable Freqg | Pwr | Drift |1g-SAR |10g-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mWI/g) | (mW/Qg) Run#
440.00 | 4.84 | -0.397 | 9.441 6.657 5.17 3.65 CcC-AB-110622-21
443.00
450.00 | 4.84 | -0.432 | 11.561 8.115 6.39 4.48 CcC-AB-110622-19
458.00 | 4.80 | -0.549 | 11.867 | 8.388 6.73 4.76 CcC-AB-110622-18
PMMNS5102A | 465.00 | 4.85 | -0.774 | 11.207 | 8.013 6.70 4.79 CcC-AB-110622-20
470.00
475.00 | 4.82 | -0.846 | 8210 5.840 4.99 3.55 CcC-AB-110622-22
484.00
490.00 | 4.90 | -0.990 | 6.640 4.700 4.17 2.95 PS-AB-110623-02
440.00 | 4.87 | -0.423 | 9.381 6.577 5.17 3.62 PS-AB-110623-06
443.00
450.00 | 4.88 | -0.388 | 11.059 | 7.794 6.05 4.26 PS-AB-110623-04
458.00 | 4.84 | -0.650 | 11.204 | 7.842 6.51 4.55 PS-AB-110623-03
PMLN5096B | 465.00 | 4.86 | -0.724 | 10.907 | 7.663 6.44 4.53 PS-AB-110623-05
470.00
475.00 | 4.86 | -0.664 | 8.270 5.860 4.82 341 PS-AB-110623-07
484.00
490.00 | 4.89 | -1.010 | 5.880 4.110 3.71 2.59 PS-AB-110623-10
440.00 | 4.88 | -0415 | 9.977 7.090 5.49 3.90 CcC-AB-110623-14
443.00
450.00 | 4.88 | -0.427 | 11.561 | 8.235 6.38 4.54 CcC-AB-110623-12
458.00 | 4.85 | -0.492 | 12204 | 8.722 6.83 4.88 CcC-AB-110623-11
PMLN5275C | 465.00 | 4.84 | -0.770 | 11.207 | 7.953 6.69 4.75 CcC-AB-110623-13
470.00
475.00 | 4.83 | -0.922 | 8.670 6.160 5.36 3.81 CcC-AB-110623-15
484.00
PMAE4070A | o\ ago7a | REN4ST0A 490.00 | 4.90 | -1.330 | 6.670 4.700 4.53 3.19 CcC-AB-110623-16
(440-490 MHz) 440.00 | 4.89 | -0.383 | 9.149 6.456 5.00 3.53 CcC-AB-110623-20
443.00
450.00 | 491 | -0.379 | 10.958 | 7.774 5.98 4.24 CcC-AB-110623-18
458.00 | 4.86 | -0.626 | 12.104 | 8.592 6.99 4.96 CcC-AB-110623-17
RLN5878A | 465.00 | 4.87 | -0.787 | 10.707 | 7.613 6.42 4.56 CcC-AB-110623-19
470.00
475.00 | 4.87 | -0.916 | 8.370 5.960 5.17 3.68 CcC-AB-110623-21
484.00
490.00 | 4.92 | -1.140 | 6.620 4.690 4.30 3.05 CcC-AB-110623-22
440.00 | 4.84 | -0.398 | 9.674 6.798 5.30 3.73 PS-AB-110624-06
443.00
450.00 | 4.88 | -0.437 | 12466 | 8.807 6.89 4.87 PS-AB-110624-04
458.00 | 4.83 | -0.623 | 12.204 | 8.662 7.04 5.00 PS-AB-110624-03
RLNS5880A | 465.00 | 4.83 | -0.786 | 11.207 | 7.943 6.72 4.76 PS-AB-110624-05
470.00
475.00 | 4.84 | -0.878 | 8.690 6.180 5.32 3.78 PS-AB-110624-07
484.00
490.00 | 4.89 | -1.170 | 6.400 4.480 4.19 2.93 PS-AB-110624-08
440.00 | 4.85 | -0.349 | 9.027 6.436 4.89 3.49 Lee-AB-110625-04
443.00
450.00 | 4.88 | -0.436 | 11.662 | 8.245 6.45 4.56 Lee-AB-110625-02
458.00 | 4.82 | -0.664 | 12.004 | 8.492 6.99 4.95 PS-AB-110624-10
RLNS5882A | 465.00 | 4.81 | -0.722 | 9.436 6.772 5.57 4.00 Lee-AB-110625-03
470.00
475.00 | 4.80 | -0.709 | 7.750 5.570 4.56 3.28 Lee-AB-110625-05
484.00
490.00 | 4.88 | -1.110 | 5.620 3.980 3.63 2.57 Lee-AB-110625-06
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TABLE 28 (Continued)

SR9664

Assessments at the Body (CW mode)

Max Max
Test Init | SAR | Meas. | Meas. | Calc. Calc.
Carry Cable Freg | Pwr | Drift |1g-SAR |10g-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mWI/g) | (mW/Qg) Run#
440.00 | 4.83 | -0385 | 9.815 | 6.929 5.36 3.79 PS-AB-110626-03
443.00
450.00 | 4.88 | -0342 [ 10.556 | 7.573 5.71 4.10 Lee-AB-110625-09
458.00 | 4.84 | -0.580 | 11.404 | 8.202 6.52 4.69 Lee-AB-110625-08
PMNN4407A | RLN4570A | PMLN5097A | 465.00 | 4.84 | -0.936 | 10206 | 7.143 6.33 4.43 PS-AB-110626-02
470.00
475.00 | 4.84 | -0.931 [ 8200 | 5.780 5.08 3.58 PS-AB-110626-04
484.00
PMAE4070A 490.00 | 4.88 | -1.190 | 6.260 | 4.400 4.12 2.89 PS-AB-110626-05
(440-490 MHz) 440.00 | 4.83 | -0.407 [ 9.401 6.657 5.16 3.66 PS-AB-110626-10
443.00
450.00 | 4.90 | -0371 [ 11.360 | 8.075 6.19 4.40 PS-AB-110626-08
458.00 | 4.83 | -0.600 | 12.604 | 8.922 7.24 5.12 PS-AB-110626-07
PMNN4407A | RLN4570A | PMLN5111A | 465.00 | 4.86 | -0.773 | 10.807 | 7.603 6.46 4.54 PS-AB-110626-09
470.00
475.00 | 4.86 | -0.809 [ 8.600 | 6.100 5.18 3.67 CcC-AB-110627-02
484.00
490.00 | 4.88 | -1.220 [ 6.530 | 4.580 4.32 3.03 CcC-AB-110627-03
13.9 Assessment of accessory PMLN5845A with carry strap NTN5243A:
Assessment of offered antennas and batteries with overall worst case audio cable
configuration, body worn accessories PMLN5845A/ NTN5243A per KDB
643646 D01 SAR Test for PTT Radios vO1r01 — Body SAR Test Considerations
for Body-worn Accessories. Refer to table 15 for highest output power channel.
TABLE 29
Assessments at the Body (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery Accessory Accessory (MH2) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
406.125
417.50
425.50
436.00
440.00
443.00
NTN5243A w/ 450.00
PMAE4068A PMLN5845A | PMMN4024A | 458.00
(403-527 MHz) | PMNNHOTA L ) fived belt RSM 465.00
loop) 470.00
475.00
484.00
490.00
496.00
506.30 | 495 | -0.516 | 4.310 | 3.070 | 243 1.73 CcC-AB-110709-02
512.00

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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TABLE 29 (Continued)

SR9664

Assessments at the Body (CW mode)

Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR [1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#
406.125 | 4.85 | -0.450 | 5416 | 3.815 3.00 2.12 CcC-AB-110709-03
417.50
PMAE4069A I\;I/II\S\ZI;‘;?SX/ PMMN4024A 425.50
(403-450 MHz) PMNN4407A (w/ fixed belt RSM 436.00
loop) 440.00
443.00
450.00
440.00
443.00
NTN5243A w/ 430.00
458.00 | 4.80 | -0.406 | 9.614 | 6.822 5.28 3.75 CcC-AB-110709-05
PMAE4070A PMLN5845A | PMMN4024A
(440-490 MHz) PMNN4407A (w/ fixed belt RSM jg(s).gg 482 | -0.510 | 9436 | 6.742 5.31 3.79 CcC-AB-110709-04
loop) 47500 | 4.80 | -0.781 | 7.120 | 5.130 | 426 | 3.07 CcC-AB-110709-06
484.00
490.00 | 4.88 | -0.640 | 5.190 | 3.720 3.01 2.16 CcC-AB-110709-07
470.00 | 4.81 | -0.634 | 9.328 | 6.733 5.40 3.90 CcC-AB-110709-10
475.00
PMAE4071A I\;I/II\S\ZI;‘;?SX/ PMMN4024A 484.00
(470-527 MHz) PMNN4407A (w/ fixed belt RSM igg.gg 485 | -0.650 | 6.380 | 4.590 3.71 2.67 CcC-AB-110709-09
loop) 506.30
512.00 | 497 | -0.482 | 7.080 | 5.100 3.96 2.85 CcC-AB-110709-08
440.00
443.00
450.00
PMAE4070A I\;I/II\S\ZI;‘;A?SX/ PMMN4024A 458.00
(440-490 MHz) PMNN4406A (w/ fixed belt RSM ig(s).gg 479 | -0.594 | 7.465 5.432 429 3.12 PS-AB-110710-02
loop) 475.00
484.00
490.00
470.00 | 4.78 | -0.681 | 7.620 | 5.510 4.48 3.24 PS-AB-110710-03
475.00
PMAE4071A I\;I/II\S\ZI;‘;?SX/ PMMN4024A 484.00
(470-527 MHz) PMNN4406A (w/ fixed belt RSM 490.00
loop) 496.00
506.30
512.00
440.00
443.00
450.00
PMAE4070A I\;I/II\S\ZI;‘;?SX/ PMMN4024A 458.00
(440-490 MHz) PMNN4409A (w/ fixed belt RSM ig(s).gg 473 | -0.442 | 7.835 5.712 4.40 3.21 PS-AB-110710-04
loop) 475.00
484.00
490.00
470.00 | 4.70 | -0.602 | 8.140 | 5.880 4.77 3.45 PS-AB-110710-05
475.00
PMAE4071A I\;I/II\S\ZI;‘;A?SX/ PMMN4024A 484.00
(470-527 MHz) PMNN4409A (w/ fixed belt RSM 490.00
loop) 496.00
506.30
512.00
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TABLE 29 (Continued)

SR9664

Assessments at the Body (CW mode
Max
Meas.| Max | Calc.
Initial | SAR | Meas. | 10g- [Calc.1g| 10g-
Additional Test Freq. | Power | Drift |1g-SAR| SAR | -SAR | SAR
Antenna Battery Carry Accessory | attachments (MH2z) (W) | (dB) | (WI/kg) |(W/kg)|(W/kg)| (W/kg) Run#
440.00
443.00
450.00
NTNS5243A w/ 458.00
(ﬂgﬁggo&ﬁ) PMNN4412A| PMLN5845A PMI\Q\ST(/(I)MA 465.00 4.74 | -0.601 | 8.465 [6.042| 4.92 | 351 PS-AB-110710-06
(w/ fixed belt loop) 470.00
475.00
484.00
490.00
470.00 4.69 | -0.643 | 8.660 | 6.200 | 5.14 | 3.68 PS-AB-110710-07
475.00
NTNS5243A w/ 484.00
(5%@?7‘01\%2) PMNN4412A| PMLN5845A PMI\Q\SI;(I)MA 490.00
(w/ fixed belt loop) 496.00
506.30
512.00
440.00
443.00
450.00
NTNS5243A w/ 458.00
(ﬂgﬁggo&ﬁ) NNTNS129A | PMLNS5845A PMI\Q\SI;(I)MA 465.00 470 |-0.612 | 7.245 [5.272| 426 | 3.10 PS-AB-110710-08
(w/ fixed belt loop) 470.00 4.66 | -0.746 | 7.630 | 5.510 | 4.67 | 3.37 PS-AB-110710-09
475.00
484.00
490.00
13.10 Assessments of wireless BT configurations:
Assessment using the overall highest SAR configuration at the body from above
without attached audio cable.
TABLE 30
Assessments at the Body (CW mode)
Max Max
Test Init | SAR | Meas. | Meas. | Calc. Calc.
Carry Cable Freq | Pwr | Drift |1g-SAR |10g-SAR| 1g-SAR |10g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(mWI/g) | (mWI/g) | (mW/g) | (mW/Qg) Run#
440.00 | 4.86 | -0.416 | 10.078 | 7.230 5.55 3.98 CcC-AB-110708-05
443.00
450.00 | 4.85 | -0.280 | 11.662 | 8.386 6.22 4.47 CcC-AB-110708-03
458.00 | 4.84 | -0.669 | 12370 | 8.939 7.22 5.21 CcC-AB-110708-02
PMAE4070A RLN4570A 465.00 | 4.80 | -0.788 | 12.108 | 8.683 7.26 5.21 CcC-AB-110708-04
(440-490 MHz)| TMNN4407A None 470.00
475.00 | 4.83 | -0.825 | 9.790 7.060 5.92 4.27 CcC-AB-110708-06
484.00
490.00 | 4.88 | -0.628 | 7.950 5.780 4.59 3.34 CcC-AB-110708-07
465.00 | 4.83 | -0.669 | 12.708 | 9.193 741 5.36 CcC-AB-110711-05
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13.11 Assessments for Frequency range outside FCC Part 90:
Assessment using highest SAR configuration from Part 90 assessment above
(Run# CcC-AB-110708-04; table 30) across the offered antennas (if applicable).
TABLE 31
Max
Meas. | Max | Calc.
Test Init | SAR | Meas. | 10g- | Calc. | 10g-
Carry Cable Freq Pwr | Drift |1g-SAR| SAR |1g-SAR| SAR
Antenna Battery | Accessory | Accessory | (MHz) | (W) | (dB) | (mWI/g) |[(mW/g)| (mW/g) |(mWI/g) Run#
PMAE4068A 403.00 | 472 | 0396 | 9.051 | 6476 | 504 | 361 CcC-AB-110708-08
(403-527 MHz)
527.00 | 489 | -1.240 | 4670 | 3.420 | 3.1 | 228 CcC-AB-110708-10
PMAEA069A | MINNA07A | RINAS70A | None
(403-450 MHz) 403.00 | 471 | -0.167 | 8877 | 6314 | 470 | 3.34 CcC-AB-110708-11
PMAE4071A
(470-527 MHz) 527.00 | 486 | -0.925 | 7910 | 5.800 | 4.89 | 3.59 CcC-AB-110708-12

13.12 Assessment at the Face - Radio power output:

The highest conducted power battery PMNN4407A was selected as the default battery.
The conducted power measurement for all test channels within Part 90 frequency range
(406.1-512 MHz) using battery PMNN4407A is listed in the table 32. The channel with
highest conducted power was used as the default channel per KDB 643646 D01 SAR
Test for PTT Radios vO1rO1.

TABLE 32
Test Freq (MH2) Power (W)

406.125 4.88
417.5 4.83
425.5 4.82
436 4.87
440 4.84
443 4.87
450 4.85
458 4.80
465 4.88
470 4.81
475 4.82
484 4.84
490 4.86
496 4.87
506.3 4.89
512 4.88
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13.13 Assessment at the Face:

Assessment of each of the offered antennas with the default battery per KDB
643646 D01 SAR Test for PTT Radios vO1r01 — Head SAR Test Consideration.
Refer to table 32 for highest power channel. Highest SAR results from each table
are bolded. SAR plots of the highest results are presented in appendix E-G.

TABLE 33

Assessments at the Body (CW mode)

Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR |1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(mWI/g)|(mWI/g)|(mW/g)|(mW/g) Run#

406.125

417.50

425.50

436.00

440.00

443.00

450.00

PMAE4068A 458.00

(403-527 MHy) | PMNN4407A None None 26500

470.00

475.00

484.00

490.00

496.00

506.30 4.95 | -0.557 | 3.343 2.482 1.90 1.41 CcC-FACE-110627-05

512.00

406.125 | 4.89 | -0.347 | 5.114 3.805 2.77 2.06 CcC-FACE-110627-06

417.50

425.50

PMAE4069A | p\INN4407A | None None 436.00

(403-450 MHz) 20.00

443.00

450.00

440.00

443.00

450.00

458.00 4.81 | -0.346 | 6.551 4.878 3.55 2.64 CcC-FACE-110629-09

PMAE4070A

(440-490 MHz) PMNN4407A None None 465.00 4.84 | -0.561 7.169 5.347 4.08 3.04 CcC-FACE-110629-10

470.00

475.00 4.80 | -0.775 | 5.865 4.369 3.51 2.61 PS-FACE-110629-11

484.00

490.00 4.83 | -0.660 | 4.390 3.270 2.56 1.90 PS-FACE-110629-12

470.00

475.00

484.00

PMABA071A | p\INN4407A | None None 490.00

(470-527 MHz) 496.00

506.30

512.00 4.94 | -0.629 | 4.920 3.670 2.84 2.12 PS-FACE-110629-17
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Assessment of additional offered batteries per KDB 643646 D01 SAR Test for
PTT Radios vO1r01 — Head SAR Test Consideration.

TABLE 34
Assessments at the Face (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. | 10g-
Carry Cable |[TestFreq| Pwr | Drift [1g-SAR| SAR |[1g-SAR| SAR
Antenna Battery | Accessory [Accessory | (MHz) (W) | (dB) |(mWI/g) |(mW/g) |(mW/g)|(mW/g) Run#
PMNN4406A 481 |-0.614 | 6.630 | 4.900 3.82 2.82 PS-FACE-110710-10
PMAE4070A | PMNN4409A 477 | -0512 | 6.640 | 4.940 3.76 2.80 | CcC-FACE-110711-02
(440-490 MHz) | PMNN4412A | NNone None 463.00 475 170494 | 6500 | 4820 | 3.70 | 2.75 | CoC-FACE-110711-03
NNTN8129A 472 | -0578 | 6.490 | 4.830 3.77 2.81 | CcC-FACE-110711-04
13.14 Assessment of outside FCC Part 90 at the face:
Assessment using highest SAR configuration from Part 90 assessment above
(Run# CcC-Face-110629-10) across the offered antennas (if applicable).
TABLE 35
Assessments at the Face (CW mode)
Max
Meas. | Max | Calc.
Init | SAR | Meas. | 10g- | Calc. | 10g-
Carry Cable |TestFreq| Pwr | Drift [1g-SAR| SAR [1g-SAR| SAR
Antenna Battery | Accessory [Accessory | (MHz) (W) | (dB) |(mWI/g) |(mW/g) |(mW/g)|(mW/g) Run#
PMAE4068A 403.00 4.69 |-0427 | 4540 | 3.379 2.56 191 | CcC-FACE-110628-02
(403-527 MHz) 527.00 4.86 | -1.050 | 2.070 | 1.550 1.32 0.99 PS-FACE-110628-13
PMAE4069A
(403-450 MHz) | TMNN4407A | None None 403.00 | 469 | -0167 | 4648 | 3468 | 247 1.84 | CcC-FACE-110629-02
PMAE4071A
(470-527 MHz) 527.00 4.88 |-1.080 | 4.120 | 3.080 2.64 1.97 PS-FACE-110629-18
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13.15 Assessment of the BT band:

SR9664

Assessment of the BT band at center frequency using the overall worst case
configuration from both body and face assessments herein. The max calc SAR is
added to the overall highest SAR result of the primary transmitter to obtain the
simultaneous result in section 15.0.

TABLE 36

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test
Freq
(MH2)

Init
Pwr
(W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-SAR
(mW/g)

Max
Calc.
10g-
SAR

(mW/g) Run#

0104039J80
(2402-2481
MHz)

PMNN4407A

RLN4570A

None

2441.00

0.008

-0.721

0.00709

0.00309

0.00806

0.00351 | Lee-AB-110713-10

13.16

Shorten Scan Assessment

Short scan assessment: A “shortened” scan was performed to validate the SAR drift of
the full DASY4™ coarse and 5x5x7 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 5x5x7 zoom scan only was
performed. The results of the shortened cube scan presented in APPENDIX E
demonstrate that the scaling methodology used to determine the calculated SAR results
presented herein are valid. Both SAR results from the table below are provided in
APPENDIX E.

TABLE 37

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test
Freq
(MHz)

SAR
Pwr | Drift
(W) | (dB)

Init

Meas.
19-SAR
(mWI/g)

Meas.
10g-SAR
(mW/g)

Max
Calc.
19-SAR
(mWi/g)

Max
Calc.
10g-SAR

(mW/g) Run#

Shorten scan

PMAE4070A
(440-490 MHz)

PMNN4407A

RLN4570A

None

465.00

-0.348

4.78

14.109

10.204

7.68

5.55 CcC-AB-110711-06

14.0 Simultaneous Transmission Exclusion:

Simultaneous Transmission applies. See section 15.0.

15.0

Conclusion:

The highest Operational Maximum Calculated 1-gram and 10-gram average SAR values found
for this filing: Models PMUE3681A :
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Results for FCC Part 90 (406.125-512 MHz)

TABLE 38
Max Calc at Body (W/kg) Simultaneous Tx
Frequency Range (MHz) | 1g-SAR 10g-SAR 19-SAR 10g-SAR
406.125-512 7.68 5.55 7.69 5.55
TABLE 39
Max Calc at Face (W/kQg) Simultaneous Tx
Frequency Range (MHz) | 1g-SAR 10g-SAR 1g-SAR 10g-SAR
406.125-512 4.08 3.04 NA NA

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8.0 W/kg requirements of 47 CFR 2.1093(d).

Results for entire band (403-527 MHz)

TABLE 40
Max Calc at Body (W/kg) Simultaneous Tx
Frequency Range (MHz) | 1g-SAR 10g-SAR 1g-SAR 10g-SAR
403-527 7.68 5.55 7.69 5.55
TABLE 41
Max Calc at Face (W/kg) Simultaneous Tx
Frequency Range (MHz) | 1g-SAR 10g-SAR 1g-SAR 10g-SAR
403-527 4.08 3.04 NA NA

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of 47 CFR
2.1093(d). 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 10 W/kg averaged over
10grams of contiguous tissue.
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APPENDIX A
Measurement Uncertainty

The Measurement Uncertainty tables indicated in this APPENDIX are applicable to the DUT ranging from 100MHz to
800MHz, 800MHz to 3GHz and for Dipole test frequencies ranging from 300MHz to 800MHz and 800MHz to 3GHz.
Therefore, the highest tolerance for the probe calibration uncertainty is indicated.
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TABLE 1
Uncertainty Budget for Device Under Test, for 100 MHz to 800 Mz

Measurement System

Probe Calibration E21| 100 N 1.00 1 1 10.0 10.0 o
Axial Isotropy E22| 4.7 jid 1.73 0.707 | 0.707 1.9 1.9 el
Hemispherical Isotropy E22| 96 R 1.73 0.707 | 0.707 3.9 39 o
Boundary Effect E23| 1.0 R 1.73 1 1 06 0.6 el
Linearity E24| 47 34 1.73 1 1 2 2. el
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 w
Readout Electronics E26| 03 N 1.00 1 1 03 03 o0
Response Time E27| 11 R 1.73 1 1 0.6 0.6 o
Integration Time E28| 1.1 R 1.73 1 1 0.6 0.6 w
RF Ambient Conditions - Noise E61| 3.0 R 1.73 1 1 1.7 1.7 w
RF Ambient Conditions - Reflections [E6.1| 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E62| 04 R 1.73 1 1 2 2 o0
Probe Positioning w.r.t Phantom Eb63| 14 R 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int., avg ) E5 | 34 R 1.73 1 1 2. 2. w
Test sample Related

Test Sample Positioning E42| 32 N 1.00 1 1 32 32 29
Device Holder Uncertainty E4.1| 40 N 1.00 1 1 4.0 . g
SAR drift 662 5.0 jid 1.73 1 1 29 29 el
Phantom and Tissue Parameters

Phantom Uncertainty E31| 40 R 1.73 1 1 2. 2. o0
Liquid Conductivity (target) E32| 5.0 4 1.73 064 | 043 1.8 2 el
Liquid Conductivity (measurement) E33| 33 N 1.00 064 | 043 2. 14 w
Liquid Permittivity (target) E32| 50 R 1.73 0.6 0.49 1.7 14 vs]
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 11 09 w
Combined Standard Uncertainty RSS 14 13 965
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 27 27

FCD-0558 Uncertainty Budget Rev.8

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0 Page 46 of 82



SR9664

TABLE 2
Uncertainty Budget for System Validation (dipole & flat phantom) for 300 MHz to 800 MHz

Measurement System

Probe Calibration E21 9.0 N 1.00 1 1 9.0 5.0 =
Axial Isotropy E22 4.7 R 1.73 1 1 27 27 *®
Spherical Isotropy E22 | 96 | R 1.73 0 0 0.0 0.0 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 =
Linearity E24 47 R 1.73 1 1 27 279 =
System Detection Limits E25 1.0 R 1.73 1 1 0.6 0.6 =
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3 =
Response Time E27 1.1 R 1.73 1 1 0.6 0.6 =
Integration Time E28 0.0 R 1.73 1 1 0.0 0.0 =
RF Ambient Conditions - Noise Ea.l 30 R 1.73 1 1 1.7 1.7 x
RF Ambient Conditions - Reflections Ed.l 0.0 R 1.73 1 1 0.0 0.0 x
Probe Positioner Mechanical Tolerance Eal2 | 04 R 1.73 1 1 0.2 02 x
Probe Positioning w.r t. Phantom EG3 14 R 1.73 1 1 08 0.8 =
Max. SAR Evaluation (ext., int., avg.) E.3 34 R 1.73 1 1 2.0 2.0 x
Dipole

Dipole Axis to Liquid Distance 8,E42| 20 R 1.73 1 1 1.2 1.2 =
Input Power and SAR Drift Measurement 8,662 | 5.0 R 1.73 1 1 2.9 2.9 ES
Phantom and Tissue Parameters

Phantom Uncertainty E31 4.0 R 1.73 1 1 23 23 =
Liquid Conductivity (target) E32 | 50 | R 173 | 0.64 | 043 18 12 )
Ligquid Conductivity (measurement) E33 | 313 R 1.73 064 | 043 12 0.8 =
Liquid Permittivity (target) E32 | 50 R 1.73 06 | 049 1.7 14 ®
Liquid Permittivity (measurement) E33 1.9 R 1.73 0.6 0.49 0.6 0.5 =
Combined Standard Uncertainty RSS 1 11 59999
Expanded Uncertainty

{95% CONFIDENCE LEVEL) k=2 22 22

FCD-0558 Uncertainty Budget Rev.8

Notes for Tables 1 and 2

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Uncertainty Budget for Device Under Test, for 800 MHz to 3 GHz

Measurement System

Probe Calibration E21] 59 N 1.00 1 1 5.9 50 oo
Axial Isotropy E22| 47 R 1.73 0.707 | 0.707 1.9 1.9 o
Hemispherical Isotropy E22] 96 R 1.73 0.707 | 0.707 3.9 3o oo
Boundary Effect E23] 10 R 1.73 1 1 0.6 0.6 o
Linearity E24| 47 R 1.73 1 1 2.7 2. oo
System Detection Limits E25] 10 R 1.73 1 1 0.6 0.6 o
Readout Electronics E26| 03 N 1.00 1 1 03 03 o
Response Time E27] 11 R 1.73 1 1 0.6 0.6 o
Integration Time E28] 11 R 1.73 1 1 0.6 0.6 o
RF Ambient Conditions - Nowse Es6.l1] 3.0 R 1.73 1 1 1.7 1.7 %
RE Ambient Conditions - Reflections E6l|] 0.0 R 1.73 1 1 0.0 0.0 oo
Probe Positioner Mech. Tolerance Es2| 04 R 1.73 1 1 02 02 o
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 ks
Max SAR Ewvaluation {ext , int. avg) E5 34 R 1.73 1 1 20 2. o
Test sample Related

Test Sample Positioning E42]| 32 N 1.00 1 1 32 32 20
Device Holder Uncertainty E41| 40 N 1.00 1 1 4.0 4.0 8
SAR dnft 6.6.21 5.0 R 1.73 1 1 2.9 28 o
Phantom and Tissue Parameters

Phantom Uncertainty E31| 40 R 1.73 1 1 23 2. o
Ligmd Conductivity (target) E32| 350 R 1.73 0.64 | 043 18 12 oo
Liguid Conductivity (measurement) E33| 33 N 1.00 0.64 | 043 21 1.4 o
Liquid Permittivity (target) E32] 50 R 1.73 0.6 049 17 14 oo
Liquid Permittivity (measurement) E33|l 19 N 1.00 0.6 0.49 1.1 0.9 o
Combined Standard Uncertainty RSS 11 11 411
Expanded Uncertainty

{95% CONFIDENCE LEVEL) k= 22 22

FCD-0558 Uncertainty Budget Rev.8
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Uncertainty Budget for System Validation (dipole & flat phantom) for 800 MHz to 3 GHz

Measurement System

Probe Calibration EX1 | 3% N 1.00 1 1 59 3.0 =
Axial Isotropy EX2 | 47 E 1.73 1 1 27 27 =
Spherieal Isotropy EX22| 96 E 1.73 0 0 0.0 00 =
Boundary Effect E23 1.0 E 1.73 1 1 0.6 0.6 =
Lineanty E24 | 47 E 1.73 1 1 27 27 =
System Detection Limnits E23 1.0 E 1.73 1 1 0.6 06 =
Feadout Electromcs EXa | 03 N 1.00 1 1 03 03 =
Fesponse Time EX7 ] 11 E 1.73 1 1 0.6 0.6 =
Intzgration Time E28 | 00 E 1.73 1 1 0.0 00 =
EF Ambient Conditions - Moise Eal | 30 E 1.73 1 1 1.7 3 =
FF Ambient Conditions - Feflections Eal | 0.0 E 1.73 1 1 0.0 0.0 =
Probe Positioner Mechanical Tolerance E62 | 04 E 1.73 1 1 0.2 0.2 =
Probs Positioning w.r.t. Phantom E63 14 B 1.73 1 1 0E {1} =
Miax. SAR Evaluation (ext.. int. ave.) ES5 34 E 1.73 1 1 2.0 2.0 =
Dipole

Dipole Azis to Ligmd Distance 5.E42 | 20 E 1.73 1 1 1.2 1.2 =
Inpus Power and SAR. Doft Measurement 2,452 | 5.0 E 1.73 1 1 29 249 =
Phantom and Tissue Parameters

Phantom Uncertamty E3l1 | 40 E 1.73 1 1 23 23 =
Liguud Conductivity (target) E32 | 30 E 1.73 064 | 043 18 1.2 =
Licud Conductivity (measursment) E33 | 33 E 1.73 064 | 043 1.2 08 =
Licuid Permuttivity (target) E32 | 50 E 1.73 0.6 0.49 1.7 14 =
Liuid Permittivicy (measurement) E33 1.8 E 1.73 0.6 0.49 0.6 05 =
Combined Standard Uncertainty BSS [ 9 S0090
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 18 17

FCD-0558 Uncertainty Budget Rev.8
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APPENDIX B
Probe Calibration Certificates
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Calibration Laboratory of S Schwaizarischer Kalibrierdi
A s anst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland RN Swiss Calibration Service
Accrodited by the Swiss Accredéation Service (SAS) Acereditation No: SCS 108

The Swiss Accreditation Service is one of the signatores to the EA
Multilatéral Agresment for the recognition of calibration certificates

ciet  Motorola MY (Precision) Certificate No: ES3-3122_Apr11

(CALIBRATION CERTIFICATE |

Cibject ES3DV3 - SN:3122
Calibration procedure(s) QA CAL-01.vT, QA CAL-12.v6, QA CAL-14.v3, QA CAL-23.vd, QA
CAL-25v3

Calibration procedure for dosimetric E-field probes

Calibeation date: April 14, 2011

Thig calipration certficale documents the traceability to national standards, which raalize the physical unils of messuremants (S1)
The measurements and the uncertainties with confidence probabilily are given on Lthe following pages and are pan of the cenificale

Ad calibralions hineg been conducted in the closed laboratary facilily: anvironman! lamparalure (22 $ 3)°C and humidity = 7%

Calibration Equipment used (METE critical for calibraton)

Primary Standards o Cal Date (Contifbcata Mo, ) Schaduled Calibraton

Poweer mgder EA4198 GB41293874 J1-Mar-11 (No. 217-01372) Apr-12

Power sensor E44124 MY 41408277 J1-Mar-11 (Mo, 217-0H372) Apr-12

Power sensor E44124 MY41 452087 31-Mar-11 (Mo, 217-01372) Apr-12

Relerence 3 dB Attenuator SM: 55054 (3c) 20-Mar-11 (Mo, 217-01368) Agr-12

Reference 20 dB Altenusbor SN: 55086 (20b) 20-Mar-11 (No, 217-01367) .IEME

Reterence 30 9B Altenusator SN: 55129 (30b) 20-Mar-11 (No. 11701370y Apr-12

Referance Probe ESIDW2 SN 3013 28-Dec-10 (No. ES3-3013_Daec10) Dac-11

DAE4 SN 654 23-Apr-10 {No. DAE4-054_Apr1 0} Apr-11

Secondary Standards D Check Dale (in housa) Behaduled Check

RF generalor HP BE48C USI642U01T00 d-Aug-58 n howsa chack Ocl-09) . In house chack: Q=11
| Metwork Analyzer HP 87538 US3TI00585 18-0ct-01 [ house check Oct-10) | In house check; Oct-11

Hame Function

' Signalure
Calibwabed by Katja Pokowic Technical Manager
Approved by Mials Mustor Quality Manage
2 T ——
e |

Bsued: Apell 14, 2011

This calibration cenificate shall not be reproduced excopt in full withou! witten approval of the laboratory.

Cerlificate No: ES3-3122_Apr11 Page 1 of 11
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Calibration Laboratory of A

. w00 Schweirerischer Kalibrierdienst
Schmid & Partner S Service suisse d'étalonnage
Engineering AG et Sarvizio svizzero di taratura
Zeughaussirasse 41, B004 Zurich, Switzerland o r?n s Swiss Calibration Service
Accreditod by the Swiss Accreditalion Senice (SAS) accreditation No,: SCS 108

The Swiss Accreditation Service is one of the signaiories to the EA
Multilsteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivily in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode cOMpPression point

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

A B C modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polanization & & rotation around an axis that is in the plane normal 1o probe axis (al maasurament canter),

i.e.. 8 =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurameant
Techniques”, December 2003

b} IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz 10 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

+  NORMx, y.z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz,y,z are only intermediate values, i.e., the uncerainties of NORMx,y,z does not affect the E™-field
uncertalnty inside TSL (see below ConvF),

«  NORM{fx. .z = NORMx.y.z ® fraquency_response (see Frequency Response Charl). This lineanzation is
implemented in DASY4 software versions later than 4.2, The uncertainty of the fregquency responss is included
in the stated uncerainty of ConvF,

o  DCPxy.z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncerainty required). DCP doas not depend on freguency nor media.

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

s Axy2 Byyz Cxyzare numerical linearization parameters in dB assessed based on the data of power
sweep for spacific modulation signal. The parameters do not depend on frequency nor media.

* VR VR is the validity range of the calibration related o the average diode vollage or DAE voltage in mV.

s ConvF and Boundary Effact Paramaters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measuramants for f > 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensalion (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 scftware to improve probe accuracy close to the boundary. The sensitivity in TSL cormesponds
to NORMx, .z * ConvF whareby the uncertainty corresponds 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 isolropy (30 deviation from isairopy): in a field of low gradients realized using a flat phantom
axposed by a palch anlenna.

« Sensor Offset: The sensor offsel correspands o the offset of virtual measurement center from the probe tip
(on probé axis). Mo lolerance requirad.

Certificate No: ES3-3122_Apr11 Pege 2of 11
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ES30ONVE — SM:3122 April 14, 2011

Probe ES3DV3

SN:3122

Manufactured:  July 11, 2006
Calibrated: April 14, 2011

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY 2 systaml)

Certificate No: ES3-3122_Apr11 Page 3 of 11
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ES30V3- SN:3122

Agril 14, 2011

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm {uVivim) 1.36 1.24 1.44 £10.1 %
DCP (mv)" 100.4 101.6 100.8
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc™
dB dB a8 m (k=2)
10000 CW 000 | x | 000 .00 1.00 1167 | #19%
¥ | 0.00 0.00 1.00 1131
Z | ooo 000 1.00 127.1 |

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 Normod,Y .2 do notl affect the E°-field uncenainty insido TSL (see Pages 5 and ).
. Mumancal lineanzabion paramater: uncarainy not required,

£ Uncertainty is detarmined using the max. deviation from linear respanae applying rectangular distibution and is expressed for the sguare of the
fopicd walue

Certificate No: ES3-3122_Aprid
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ESIOV3I- SN2 Apri 14, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) P-Rr;\lllnili:;y ' cu?ga“nfr:“, ConvF X | ConvF ¥ | ConvFZ | Alpha ?:».::;' 'ﬁl:ﬁ'i
300 452 0.87 6.79 6.79 6.79 0.25 105 | #134%
450 435 0.87 6.43 6.43 643 0.15 1.74 +134%
750 419 0.89 6.24 6.24 6.24 099 | 112 | £120%
200 415 0.97 _ 5.94 594 594 0.99 1.11 £120%
1810 40.0 1.40 5.07 5.07 5.07 0.86 120 | 212.0%
2300 395 1.67 am 4.71 471 0.74 133 | £120%
2450 0.2 1.80 441 441 441 0.73 134 | £120%

2600 39.0 1.96 428 428 | 428 0.72 138 | £120%
3500 | 379 a9 4.07 4,07 407 0.85 130 | £131% |

© Fraguency validity of £ 100 MHz anly applies for DASY vi.4 and higher (sae Page 2), else it is restricted 10 + 50 MHZ. The unceainly is e RSS
of thi ConvF unceraimty af calibration fraquency and the unearalinty for the indicated fraguency band.

" it frequencies helow 3 GHz, he validity of lssus paramales (¢ and o) can be relasad to + 10% i liguid compersation formula is applied 1o
measured SAR values Al frequencies above 3 GHz, the validity of hesue paramaters (e and o) s restricted to # 5% The uncertainty is the RSS of
the ConvF uncedamly for mdicaled targel lissue paramelers

Certificate No: ES3-3122_Apr11 Page 5of 11
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ESI0OVI- SMN:3122 April 14, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depith Unct.

fiMHz)® | Permittivity " {5/m)" ConvF X | ConvFY | ConvFZ | Alpha {mm) {k=2)
300 58.2 0.92 B§.74 674 6.74 0.21 1.65 +134%

450 56.7 0.94 8.91 | 691 691 | 010 | 100 | +134% |

750 55.5 0.96 6.03 6.03 6.03 0.99 1.16 =120 %
a00 550 | 1.05 5.92 5.092 5492 0.94 1.14 +12.0%
1810 53.3 1.52 4 .80 480 480 | 0.86 1.23 +12.0%
2300 52.9 1.81 4,40 4.40 4.40 0.8a 1.15 +12.0%
2450 827 1.95 415 4.15 415 0.98 1.03 +12.0%
2600 525 216 3.98 3.98 398 0.99 1.03 +12.0 %
3500 51.3 | 3.31 .46 3.46 J46 | 085 1.37 +131%

“ Frequency validity of £ 100 MHz only apples for DASY w44 and higher (see Page 2), else it is restricled to 4 50 MHz, The uncerainty is the RSS
ol the ConvF uncedainly at calibration frequency and the uncertainty for the indicated frequency band

" Al frequencies below 3 GHz, the validity of lisswe paramelers (£ and o) can be relaxed 1o £ 10% i haquid compensabion farmula is apphed 1o
measured SAR values. At frequencies above 3 GHz. the vabdily of issue parameters (e and a) is restricted te £ 5%. The wuncertaanty is the R35 of
the ConuF uncerainly for indicated lange! lissie paramelers

Cerificate No: ES3-3122_Apr11 Page 5 of 11
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ES30V3- BN 3122 April 14, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Freguency Response of E-field: £ 6.3% (k=2)
Certificate No: ES3-3122_Apr11 Page 7 of 11
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ES3IDV3- SN:3122 Mpril 14, 2011
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

SR9664

Certificate No: ES3-3122_Apri1 Page & of 11
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ESIDV3- SN.3122 Apil 14, 2011

Dynamic Range f(SARead)

(TEM cell , f = 900 MHz)

Input Signal [uV]

e T S - AR, §
§ .
2
104
X compensated
¥ not compensaied
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerlificale No: ES3-3122_Apri1 Page 9of 11
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ES3DV3I- SN:-3122 April 14, 2011
Conversion Factor Assessment
[ = 1810 MMz WGLS R22 (M_comF) 1= 900 MHz, WGLS R9 (H_conwF)

EL ) I‘l
..

W I T I [ SO L e iy

i L] n 1% X k) an = Al =] L] - ]
& |mm| 2 fmm|
LY L3 ] L N
anabiual ] arayical e

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

-10 08 06 04 02 00 02 04 08 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cerlificate No: EG3-3122_Apr11 Page 10 of 11
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ES30V3- SN3122 April 14, 2011

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

Other Probe Parameters

Sensor Arrangement Triangular
Conneclor Ange (") Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameler 10 mm
WTanglh 10 mm
Tip Diameter 4 mm
“Probe Tip to Sensor X Calibration Point 2mm
 Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point S mm
Recommended Measureament Distance from Surface ' 3 mm
Cerlificate No: ES3-3122_Apeid Page 11 of 11
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Schrud & Partner Engineering AG s p e a g

Zeughausstrasse 43, B0 Zurich, Switzerland
Phane +41 44 245 9700, Fax +41 44 245 9774
nfo@@spesg.com, Rttpoisaa, Speag. com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3122
Place of Assessment: Zurich
Date of Assessment: April 18, 2011
Probe Calibration Date: April 14, 2011

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using the
FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recalculated yearly,
i.e., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 900 MHz or at 1810 MHz.

-
/'-' f-'"‘ ._f-'? .:_./' __?
K AL

Assessed by:

ES3DV3-5N:3122 Page | of 2 April 18,2011
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Schmid & Partnar Engineenng AG
S p e a g

Zeughausstrasse 43, 8004 Zurich, Swatzarkand
Phome +41 44 245 9700, Fax +41 44 245 9779
nfo@spaag com, httpfwwi. speag.com

Dosimetric E-Field Probe ES3DV3 SN:3122

Conversion factor (+ standard deviation)

150 MHz CoavFE 8.1 10% g, =523
a = 0.76 mho/m

(head tissue) 1

250 MHz Convl 75+ 10% E,=47.6
o =083 mho/m

(head tissue)

150 MHz ConvF 78+ 10% £, =619
o = 0.80 mho/m
(body tissue)
250 MHz ConvF 74+ 10%  E=3594
o = (.88 mho/m
(body tissue)
Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY sofiware must have the following entries: Alpha =0 and Delia = 1.

Please see also DASY Manual.

ES3DV3-5N:3122 Page 2 of 2 April 18, 2011
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APPENDIX C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
- Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzrerland

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

Client

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

SR9664

CALIBRATION CERTIFICATE T s

D450V3 - SN: 1053

Object

Calibration procedura{s)

Calibration date:

QA CAL-15.v6

Calibration Procedure for dipole validation kits below 800 MHz

April 18, 2011

Calipeation Equipment used (MATE critical for calibration)

This cahibration certificate documents the traceability 1o national stardards, which realize the physical units of measurements (S1)
The measurements and the uncertaintes with confidence probability are given on the following pages and are part of 1he certificate.

All calibrations have been conductad in the closed laboratory facility: anvironment tamperaturs (22 & 3)°C and humidity < 70%

Primary Standards D ® Cal Date (Calibrated by, Canificate No.) Scheduled Calibration

Power meter E44198 GB41203874 I-Mar-11 (No, 217-01372) Apr-12

Powaer sengor E44124 MY &1495277 3-Mar-11 (No, 217-01372) Apr-12

Power sansor E44124 MY 41498087 3 -Mar-11 (Mo, 217-01372) Apr12

Reference 3 dB ARonualos SN: 55054 (3c) 29-Mar-11 (Mo, 217-01369) Apr-12

Reference 20 d8 Attenuator SN 55088 (20b) 29-Mar-11 (No, 217-01387) Apr12

Type-M mismalch combenason SN: 5047.3/ 08327 28-Mar-11 (Mo, 217-01168) Apr-12

Reference Probe ETIOVE SN 1507 30-Apr-10 (Mo, ET3-1507_Apri0) Apr-11

DAE4 SN 654 23-Apr-10 (Mo. DAES-654_Apri0) Apr-11

Secondary Standards io e Chack Date (in housa) Scheduled Check

RF generator HP BE48C US3642001 700 0sd-Aug-89 (in house check Oct-09) In house chack: Oct-11

Metwork Analyzer HP BTS3E USITIN058S5 54208 18-0¢c1-01 (in housa check Oct-10) In haouse check: Oct-11
Mame Function

Calibraled by: Jibon Hastrat Laboratory Tachniclan

Approved by: Katia Pokovic Tachnical Managar

This calibratson cenificate shall not e reproduced except in full wathaut written approval of the laboratory.

AL

Issuad: April 19, 2011

Cenificate No: D450V3-1053_Apri1

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Pariner Service suisse détalonnage
Engineering AG Servizio svizzero di taratura

Zewghausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service

Accredited by the Swiss Accreditation Sendice (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates.

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2003, “|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

s S5AR measured: SAR measured at the stated antenna input power.

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

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

Cerificate No: DASOV3-1053_Apri1 Page 2ol 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5262
Extrapolation Advanced Extrapolation

Phantom Flat Fhantom V4.4 Shell thickness: 6§ £ 0.2 mm
Distance Dipole Center - TSL 15 mim with Spacer

Area Scan Resolution dy, dy = 15 mm

Zoom Scan Resolution dx, dy, dz = 5 mm

Fraquency 450 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 43.5 0.87 mho'm

Measured Head TSL parameters (22.0£0.2)*C 453 6% 0.90 mho'/m + 6 %

Head TSL temperature during test [22.0+02)°C wann e
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measurad 398 mW input power 1.94 mW /g

SAR nomalized normalized to 1W 487 mW /g

SAR for nominal Head TSL parameters normalized to W 4.79 mW /g £ 18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

S5AR measured 398 mW input power 129 mW /g

SAR nomalized normalized to 1W J24mWig

SAR for nominal Head TSL parameters normalized to 1W 3B mW /g £ 17.6 % (k=2)
Cerificate No: D450V3-1053_Apri Page 3 of &
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Appendix

Antenna Parameters with Head TSL
Impedance, transiormed to feed point G030 +1.0)0
Return Loss -205dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.350 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connectad ta the
second amm of the dipole. Tha antenna is therefore shor-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
faadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 16, 2005
Cerificate Mo: Da50V3-1053_Apr11 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date/Time
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

Communication System: CW; Frequency: 450 MHz; Duty Cycle: 1:1

Medium: HSL450

Medium parameters used: f = 450 MHz; a = 0.9 mho/m; g, = 45.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
. Probe: ETI0DVE - SN15UT; ConvEi6.62, 6,62, 6.62) Calibrated: 30004, 20110
*  Sensor-Surface: 4mm {Mechamical Surface Detection)
# Electronics: DAES Snb54: Calibrated: 23.04. 2010
¢  [Fhantom: Fla Phantom 4.4 ; Type: Flat Phantom 4.4; Seral; 1002
¢  Measurement SW: DASYS2, V32.6.2 Build (424)

¢ Posiprocessing SW: SEMCAD X, V14.4.4 Build (282%)

Pin=398mW /d=15mm /Cube 0:

Measurement grid: dx=5mm, dy=3mm, de=5mm
Reference Value =49.716 Vim; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 2.997 Wikg

SAR(1 g) = 1.94 mW/g: SAR(10 g) = 1.29 mW/g
Maximum value of SAR (measured) = 2.073 mW/g

-3.00
-6.00
-9.00
-12.00

15.08

0dB =2.070mW/g

SR9664

: 18.04.20011 13:15:15

Caonilicate No: D450V3-1053_Apr11 Page 5ol 6
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Impedance Measurement Plot for Head TSL

18 Apr 2811 11155104
CEHl 11 1 U FE 168,346 a 099884 352.99pH ASR000 D0 MHz

B MHz
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Cor /
\J/

A
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.

START 250,200 230 MHz STOF ES0.080 AOD MMz
-
Certificate No: D450V3-1053_Apri1 Page 6 of 6
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Calibration Laboratory of :__:e‘*."l'.'.'.'-"',"'y,_ G Schweizerischer Kalibrisrdienst

Schmid & Partner = c Service sulsse d'élalonnage
Engineering AG T 3 Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand TN S swiss Callbration Service

ﬁ"'l]’.,{,.’hl

Accrediled by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement lor the recognition of calibration certificates

cient  Motorola MY (Precision) Certificate No: D450V3-1054_Dec09

|CALIBRATION CERTIFICATE |

Obyect D450V3 - SN: 1054

QA CAL-15.v5
Calibration Procedure for dipole validation kits below 800 MHz

Calibration procedure(s)

December 15, 2009

This calibrafion cerfificale documents the fraceabdity o nabonal siandarnds, which reslize the physical umts of measurements (51}
The measurements and [he uncerainiies with confidence probability are given on the lolowing pages and are part of the cartificals.

All calibrations hawe been conducted in the dosed iaboratory faclity: environment lemperature (22 + 3)"C and humidity < 70%

Calibeation Equipmen] used (MBTE oriical lor calibration)

Primary Standands D # Cal Date (Calibrated by, Centificate No. ) Schadubed Cakbrabon

Power meter E24108 GB41203874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E44124 MY 41485277 1-Apr-08 (MNo. 217-01030) Apr-10

Power sensor E44124 WY 41458087 1-Apr-09 (Mo, 217-01030) Apr-10

Referemce 3 dB Aftenuaion SN: 55054 (3c) 31-Mar-09 (Mo, 21 T-01026) Mar-10

Reference 20 dB Aflenuator SN 55086 (200) 31-Mar-09 (Mo, 217-01028) Mar-10

Type-N mismatch combinatkaon 5MN- 5047 2 | DB327 3-Mac08 (No. 21 7-01028) Mar-10

Reference Probe ET30VE (LF) SN 1507 03-Jul-08 [No. ET3-1507_Jul0g) Jul-10

DAEA SM: 654 04-May-00 (No. DAES-854_May09) May-10

Secondary Standards D # Check Date (in house Fcheduled Chack . oo

RF generator HP B64BC US 3642001700 04-Aug-B9 in house check Oc1-09) In house chock: Oct-11

MNetwork Analyzer HP BTS3E US3TIn585 S4206 18-Dct-01 (1 house chack Oci-00) Irs bl chach: Oc1-10
Name Funchion

Calibrated by Jeton Kasirat Laboratory Techmcian Cﬁ

+ 2l
Approved by: Kalja Pokovic Technical Manager

| This calibration certificate shall not ba reproduced excepl in full withoul written spproval of the Iaboratory

Certificate No: D450VA-1054_Dec0

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0
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Calibration Laboratory of

SR9664

Schweizerscher Kalibrierdiens!
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Agcredited by the Swiss Accreditation Service [SAS] Accreditation No,: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognilion of callbration cenificstes

Glossary:

Tl tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D450V3-1054_Dec08 Page 2 of 6
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Measurement Conditions

DASY system configuralion, as far as nol given on page 1.

SR9664

DASY Version

DASYS

W52

Extrapolation

Advanced Extrapalation

Phantom

ELI4 Flat Phantom

Shell thickness: 2 £0.2 mm

Distance Dipole Center - TSL 15 mm with Spacer

Area Scan Resolution dx, dy = 15 mm

Loom Scan Resolution dx, dy. dz = 5 mm

Fregquency 450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 43.5 0.87 mho/m

Measured Head TSL parameters (220 +0.2)°C 442+ 6% 0.86 mha'm £ 6 %

Head TSL temperature during test (220+02)°C — —
SAR result with Head TSL

SAR averaged over 1 em’ {1 g) of Head TSL Condition

SAR measured 398 mW inpul power 1.89mW /g

SAR normalized normalized to 1W 4.75mW i g

SAR for nominal Head TSL parameters

normalized to 1W

4.81 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 @) of Head TSL

condition

SAR measured J98 mW input power 1.26mW /g
SAR normalized normalized to 1W 31T mW /g
SAR for nominal Head TSL paramaters narmalized to TW 3.20 mW /g £ 16.5 % (k=2)

Cortificate No: D450V3-1054_Decg

Motorola Solutions EME Form-SAR-Rpt-Rev. 11.0

Page 3 of 6

Page 73 of 82



SR9664

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5550-84i0
Retun Loss -205dB

General Antenna Parameters and Design

| Electrical Deiay {one direction) 1.357 ns

After long term wse with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second amm of the dipele. The antenna is therefore short-circuited for DC-signals,

Mo excessive force must ba applied o the dipole arms, because they might band or tha solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on December 16, 2005
Cerlificate No: D450V3-1054_Dec09 Page 4 of 6
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DASYS Validation Report for Head TSL

Date/Time: 15.12.2009 16:02:09
Test Laboratory: The name of your organization
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3- SN: 1054

Communication System: CW; Frequency: 450 MHz: Duty Cycle: 1:1

Medium: HSL450

Medium parameters used: f= 450 MHz; o = 0,86 mho/m; & = 44.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
* Probe: ET3DVE - SN1307 (LFYX ConvF(6.66, 6.66. 6.66); Calibraled: 03.07.2009
& Sensor-Surface: 4mm {Mechanical Surface Detection)
*  [Electronics: DAE4 Sn6354; Calibrated: 04,05, 2009
*  Phantom: ELI 4.0; Type: QDOVADOIBA; Serial: 1003
®  Measurement SW: DASY S, V5.2 Build 162; SEMCAD X Version 14.0 Build 57

Pin=398mW /d=15mm /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 50.5 V/m; Power Drift =-0.021 dB

Peak SAR (extrapolated) = 2.85 W/kg

SAR(] g) = 1.89 mW/g; SAR(10 g) = 1.26 mW/g

Maximum value of SAR (measured) = 2.03 mW/g

15

0dB=203mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of 40

Schweizerischer Kalibrierdionsi
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizero di taratura
Zoughaussirasse 43, B004 Zurich, Switzeriand ¢ Swiss Calibration Service
Accredited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatones o the EA
Muttilateral Agreement for the recognition of calibration certificates

Callbration procedurals)

|

Thes calibmiion cenificate documents the iraceabdily lo nalional stancdards, which realize the physical units of measuremenis (S1).
The measureménts and INe uncoranties with confidence probabiity are given on the lollowing pages and ane pan of ihe certiicale.

All calibrations hawe besn conductad in the closad laboralory laclity: environment lemparatuse (22 4 3)°C and humidity < T0%.

Calibration Equipmen! used (M&TE critical for calibration)

Primary Slandards 1D ¥ Cal Date (Cenilicate MNo.) Scheduled Callbration

Power metar EPM-4424 GB3IT480704 06-0ct-09 (Mo, 217-01088) Qat-10

Power sansor HP B4814 UsarasaTea 06-Oct-09 (Ma. 217-01 0BE) Oao-10

Reference 20 dB Atenuator SN: 5088 {20g) 31-Mar-09 (Mo 217-01025) Mar-10

Type-N mismateh combination SN 80472 1 08327 31-Mar-09 (No. 217-01028) Mar-10

Reference Probe ESINVA BN: 3205 26-Jun-08 (N, ES3-3205_Jun(g) Jun-10

DAE4 SN 601 07-Mar-00 (No. DAE4-601_Mar0d) Mar-10

Secondary Standards 1o w Check Date {in house} Scheduled Check

Power sensor HP B481A MY41082317 18-0¢ct-02 (in house chack Oct-08) In housa check: Oct-11

AF generalor A&S SMT-06 100005 4-Aug-93 (in house check Ocl-09) In house check: Dct-11

Network Analyzer HP BTS3E UBATIN0NGES 54206 18-0ct-01 (in house chack Oct-08) In house check: Oct-10
Mamo Function Signatune

Calibeated by:

This calibration cerfiicate shall nat be reproduced except in full without written approval of ihe laboratory.
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Calibration Laboratory of §  Schweizerischer Kallbrierdienst
Schmid & Partner ¢ Service sulsse déinionnage
Engineering AG Servizio svizzero di taratura

Zeughaussirasse 43, B004 Zurich, Switzerland S swiss Calibration Service

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: 'SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificales

Glossary:

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Certificate No: D2450V2-TE2_Dec0d Page 2 ol &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dy, dy, dz = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 1.B0 mho/m
Measured Head TSL parameters (220=02)"C WI£E% 1.82 mho'm + 6 %
Head TSL temperature during test (21320.2)°C B -
SAR result with Head TSL
SAR avernged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 135mW/ig
SAR normalized normalized to 1W S40mWig
SAR for nominal Head TSL parameters normalized to 1W 53.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR maasured 250 mW input power 6.34mW /g
SAR normalized nomalized to TW 254mWig
SAR for nominal Head TSL parameters normalized 1o 1W 25.3 mW /g = 16.5 % (k=2)
Certificate No: D2450V2-782_Dec? Page 3ol &
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Appendix

Antenna Parameters with Head TSL
impedance. transtormed to feed point 5250 +22R
Retum Loss -29.7 dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1.156ns

Aftar long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. Tha antenna is tharalore shorl-circuited for DC-signals.

No excessive lorce must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpaoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on May 6, 2005
Certificate No: D2450V2-782_Dec09 Page 4 ol &
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DASYS5 Validation Report for Head TSL

SR9664

Date/Time: 09122009 12:57:33

Test Laboratory: SPEAG, Zurnich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

Communication System: CW: Frequency: 2450 MHz: Duty Cycle: 1:1

Medium: HSL U11 BB

Medium parameters used: T = 2450 MHz: o = 1.83 mho/m; & = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY 5 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.53, 4.53, 4.53); Calibrated: 26.06.20009
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: (07.03. 2009

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA: Serial: 1001
Measuremeni SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7 )} Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 101.7 ¥V/m: Power Drift = (0.049 dB
Peak SAR {extrapolated) = 27.5 W/ikg

SAR(I g) = 13,5 mW/g; SAR(10 g) = 6.34 mW/g
Maximum value of SAR (measured) = 17.6 mW/g

0dB = 17.6mW/g
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Impedance Measurement Plot for Head TSL
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