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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number AAHO02JDCO9VA1AN (PMUD2629C).

This device is classified as Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc at w;?g:;lc
Equipment Frequency band Body (W/kg) (W/kg)
Class (MHz) g
1g-SAR 1g-SAR
150.8-173.4MHz
TNF (LMR) 1.74 1.24
2402-2480
*
DSS (Bluetooth) NA NA
2412-2462
DTS (WLAN 802.11 b/g/n) 0.075 0.072
Simultaneous Results 1.82 1.31

*Results not required per KDB (refer to sections 13.6 and 14.0)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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3.0

Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DPSK: Differential Phase-Shift Keying
DUT: Device Under Test

EDR: Enhanced Data Rate

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

GFSK: Gaussian Frequency-Shift Keying
LMR: Land Mobile Radio

NA: Not Applicable

PTT: Pushto Talk

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate

TNF: Licensed Non-Broadcast Transmitter Held to Face
WiFi: Wireless Fidelity

WLAN: Wireless Local Area Network
NKP: No Keypad

LKP: Limited Keypad

NiMH: Nickel Metal Hydride

Li-lon: Lithium-lon

Li-Mn: Lithium Manganese

Report ID: P17781-EME-00003/00004

Audio accessories: These accessories allow communication while the DUT is worn

on the body.

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

the user.

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

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

Referenced Standards and Guidelines

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

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

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

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

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

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

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

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

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

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

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

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

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r01

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
FCC KDB - 865664 D02 RF Exposure Reporting v01r01

FCC KDB - 447498 D01 General RF Exposure Guidance v05r02

FCC KDB - 248227 D01 802.11 Wi-Fi SAR v02

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

Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)

Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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6.0  Description of Device Under Test (DUT)

These portable devices operate in the LMR band using frequency modulation (FM). These
devices also contain WLAN technology for data capabilities over 802.11 b/g/n wireless
networks and Bluetooth technology for short range wireless devices.

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

These devices also incorporate a Bluetooth v4.0, which include classis Bluetooth, and
Bluetooth low energy. It is Class 1 Bluetooth device with Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio
accessories. The maximum actual transmission duty cycle is imposed by the Bluetooth
standard. The maximum duty cycle for BT is derived from 5-slots packet type operation
which consists of receiving on 1-slot and transmitting on 5-slots, and thus maximum duty
cycle = 77%.

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

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

Table 3
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 136-174 FM *50 6.0
BT 2402-2480 FHSS 77.0 0.010
WLAN 2412-2462 802.11b 99.8 0.0708
WLAN 2412-2462 802.11g 99.2 0.0200
WLAN 2412-2462 802.11n 99.1 0.0126

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT 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. Operation at the body without an audio accessory attached is
possible by means of BT accessories.

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

These devices are offered with optional accessories. All accessories were individually
evaluated during the test plan creation to determine if testing was required per the
guidelines outlined in “SAR Test Reduction Considerations for Occupational PTT Radios”
FCC KDB 643646 to assess compliance of this device. The following sections identify the
test criteria and details for each accessory category. Refer to Exhibit 7B for antenna
separation distances.

7.1 Antennas
There are optional removable antennas and one internal WLAN/BT antenna offered
for this product. The Table below lists their descriptions.
Table 4
Anlfl?na ?2;%2?: Description ?cglrei;if Tested
1 85012026001 | Internal BT/WLAN, 2402-2484 MHz, ¥: wave, 0 dBi Yes \\;\?E/IONr
2 PMADA4116A VHF helical (144-165MHz) ¥ wave, -12dBi Yes Yes
3 PMADA4117A VHF helical (136-155 MHz) ¥ wave, -12dBi Yes Yes
4 PMADA4118A VHF helical (152-174MHz) % wave, -12dBi Yes Yes
5 PMADA4119A VHF stubby (136-148MHz) ¥ wave, -9.5dBi Yes* Yes*
6 PMADA4120A VHF stubby (146-160MHz) Y. wave, -9.5dBi Yes Yes
7 PMADA4121B VHF stubby (160-174MHz) ¥ wave, -9.5dBi Yes Yes
*Note: PMAD4119A bandwidth is outside FCC range
7.2 Batteries
There are optional batteries offered for this product. The Table below lists their
descriptions.
Table 5
Bal\tlt)e.ry I:Aaégeerlz Description ?cglff:i? Tested Comments
1 | PMNNA4491B |IMPRES Li-lon IP68 2100 mAh Yes | Yes De?:é;ﬁzgﬁgéfor
2 | PMNN4493A |IMPRES Li-lon Ultra Hi-Capacity 3000 mAh Yes | Yes Def?;c'; ?:St:ﬁ%’ for
3 PMNN4406B |Standard IP67 Li-lon 1500m 1600T mAh Yes Yes
4 PMNN4407B |IMPRES Li-lon Slim battery 1500 mAh Yes Yes
5 PMNN4409B |IMPRES Hi-Cap Li-lon non-FM 2150 mAh Yes Yes
6 PMNN4415A |Standard IP56 NiMH 1300m 1400T mAh Yes Yes
7 PMNN4416B |Standard IP56 Li-lon 1500m 1600T mAh Yes Yes
8 PMNN4417B |IMPRES IP56 Li-lon1500m 1600T mAh Yes Yes
9 PMNN4418B [IMPRES IP56 Li-lon 2150m 2250T mAh Yes Yes
10 PMNN4435A |Standard IP57 Li-lon 1300m 1400T mAh Yes Yes
11 PMNN4463A |Li-lon IP57 2000 mAh Yes Yes
Only compatible with
12 PMNN4488A |Impress Ultra Hi-Capacity 3000 mAh with vibrator Yes Yes body worn
PMLN7296A
13 PMNN4490A |IMPRES TIA4950 Hi-Capacity 2900 mAh Yes Yes
14 PMNN4525A |IMPRES Li-ion IP68 1950T mAh Yes Yes
15 PMNN4543A |[Li-lon IP68 2450T mAh Yes Yes
16 PMNN4544A |IMPRES Li-ion IP68 2450T mAh Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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7.3 Body worn Accessories
All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
Table 6
Body worn| Body worn o Selected
No Models Description r—— Tested Comments
1 HLN6602A Universal Chest Pack Yes Yes
. Tested with PMLN5866A,
2 NTN5243A Carrying Strap Yes Yes PMLNS5864A, PMLN5870A
3 PMLN4651A 2.0 Inch Belt Clip Yes Yes
Hard Leather Carry Case 3.0 Inch By similarity to
4 PMLNS863A Fixed belt loop- LKP No No PMLN5864A
5  |PMLNsgeaa | HardLeather Carry Case 3.01Inch | voo | yes | Tested with NTN5243A
Fixed belt loop- NKP
Hard Leather Carry Case with 3.0 By similarity to
6 |PMLNSBESA | ) Swivel belt loop - LKP No No PMLN5866A
Hard Leather Carry Case with 3.0 Tested with NTN5243A with
! PMLNS5866A Inch Swivel belt loop - NKP Yes Yes belt loop removed.
Hard Leather Carry Case with 2.5 By similarity to
8 | PMLNSB6TA | o Swivel belt loop - LKP No No PMLN5866A
Hard Leather Carry Case with 2.5 By similarity to
9 PMLNS868A |\ oh Swivel belt loop - NKP No No PMLN5866A
Nylon Carry Case 3.0 Inch Fixed belt By similarity to
10 | PMLNS869A loop- LKP No No PMLN5870A
Nylon Carry Case 3.0 Inch Fixed belt Tested with NTN5243A,
11 | PMLNS870A loop- NKP Yes Y€ | RLNG487A & RLN6488A
12 PMLN7008A 2.5 Inch Belt Clip Yes Yes
I . Only applicable for battery
13 PMLN7296A Vibrating Belt Clip Yes Yes with vibrator PMNN4488A
14 RLN4570A Break-a-way Chest Pack Yes Yes
15 RLN4815A Radio Pack Radio Utility Case Yes Yes
. Tested with RLN6488A &
16 RLNG6487A Leather Radio strap -XL Yes Yes PMLN5870A
17 RLNG6486A Leather Radio strap No No By similarity to RLN6487A
18 RLNG6488A Anti Sway strap for leather radio Yes Yes Tested with RLN6487A &

straps

PMLN5870A

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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7.4 Audio Accessories

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

Table 7
. . Selecte
AT AR AEE, Description d for U Comments
No. Models d
test
1 PMLN5727A Earpiece Inline Mic/PTT, Swvl, MagOne Yes Yes Default audio
2 | PMMNA4076AL RSM Small with 3.5MM jack Yes | No |'Mendedfortest. Per KDB provisions
test not required.
Tested with RLN4885B. Intended for
3 PMMN4073A IMPRES RSM, small 3.5 jack Yes No test. Per KDB provisions test not
required.
4 PMMN4071AL IMPRES Large RSM, N_0|se cancelling with 3.5mm Yes No Intended for test. Per K_DB provisions
jack test not required.
5 PMLN6760A Behind the head heavy duty headset Yes No Intended for test. Per K.DB provisions
test not required.
6 | PMLN5733A Earbud with In-Line Mic/PTT, MagOne Yes | No |MMtended for test Per KDB provisions
test not required.
7 PMLNG6757A Earpiece, adjust d-style w/in-line PTT/Mic Yes No Intended for test. Per K.DB provisions
test not required.
8 PMLNG761A Ultra-Lite Headset MagOne Yes | No |!ntended for test. Per KDB provisions

test not required.

Heavy duty Headset, Noise Cancellation, Inline Yes No Intended for test. Per KDB provisions

9 PMLN5731A PTT test not required.

Intended for test. Per KDB provisions

10 PMLNG6759A Temple transducer Yes No .
test not required.
11 PMLNG754A 3-wire surveillance kit w/ trans tube-black Yes No Intended for test. Per K.DB provisions
test not required.
12 | PMLN5726A 2-Wire Surveillance Kit, Beige Yes | No |MMtended for test. Per KDB provisions
test not required.
Tested with PMMN4073A. Intended
13 RLN4885B Receive-only covered earbud with coiled cord Yes Yes | for test. Per KDB provisions test not
required.
14 PMMN4075A RSM Small, No Emergency, IP57 No No By similarity to PMMN4073A
15 PMMN4076A RSM Small with 3.5mm Jack No No By similarity to PMMN4073A
16 PMMN4071A IMPRES RSM large 3.5 jack NC No No By similarity to PMMN4073A
17 PMMN4108A IMPRES WINDPORTING RSM P67 No No By similarity to PMMN4073A
18 PMLN7269A 2-wire surveillance k|F with quick disconnect clear No No By similarity to PMLN5726A
acoustic tube, black
19 PMLN7270A 2-wire surveillance k|F with qmc_k disconnect clear No No By similarity to PMLN5726A
acoustic tube, beige
20 PMLN6755A 3-wire surveillance kit w/ trans tube-beige No No By similarity to PMLN6754A
21 PMLNG6635A Lightweight Headset No No By similarity to PMLN6759A
22 | PMLN6763a | Behind the Head Heas"aﬁeDTultx Headset Intrinsically | | g By similarity to PMLNG760A
23 | PMLN7a6aa | OTTO OTH Headset s#::\;;cm Connector (Non- | | No By similarity to PMLNG760A
24 PMLN7465A OTTO OTH Headset Slim GCAI Connector (TIA) No No By similarity to PMLN6760A

IMPRES Wind porting RSM 1P67

25 PMMN4108AL No No By similarity to PMMN4071AL

IMPRES Small RSM with 3.5mm jack

26 PMMN4073AL No No By similarity to PMMN4071AL

27 PMLN5732A Earset w/ Boom Mic, Mag One No No By similarity to PMLN5727A

28 PMMN4075AL RSM Small, No emergency, IP57 No No By similarity to PMMN4076AL
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 '(Eé(iz}g‘)f
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™  Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2 Description of Phantom(s)
Table 9
Phantom
Dimensions Material Support Loss
Phantom Phantom(s) LxWxD Thickness | Structure | Tangent
Type Used Material Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er = 3-5, 280x175x175
Loss Tangent = <0.05
300MHz -6GHz; omm
SAM NA Er=<5, Human Model +/-0.2mm Wood <0.05
Loss Tangent = <0.05 '
300MHz -6GHz;
Oval Flat V Er=4+/-1, 600x400x190
Loss Tangent = <0.05
8.3 Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

The simulated tissue mixture was mixed based on the Simulated Tissue
Composition indicated in Table 10. During the daily testing of this product,
the applicable mixture was used to measure the Di-electric parameters at each
of the tested frequencies to verify that the Di-electric parameters were within
the tolerance of the tissue specifications.

Simulated Tissue Composition (percent by mass)

Table 10
. 150MHz 2450MHz
Ingredients
Head | Body | Head | Body
Sugar 554 | 49.7 - -
Diacetin - - 51 34.5
De ionized —Water | 38.35 | 46.2 | 48.75 | 65.2
Salt 5.15 | 3.00 | 0.15 0.2
HEC 1.0 1 - -
Bact. 0.1 0.1 0.1 0.1
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The Table below lists additional test equipment used during the SAR assessment.

Table 11
Equipment Type Nl\l/JIr%dk?elr Serial Number Calg);?etlon Callbg\:tc;n Due
SPEAG PROBE EX3DV4 7485 01/23/2019 01/23/2020
SPEAG PROBE EX3DV4 7364 01/23/2019 01/23/2020
SPEAG DAE DAE4 688 01/10/2019 01/10/2020
SPEAG DAE DAE4 1483 01/10/2019 01/10/2020
POWER METER E4419B | MY45103725 | 06/10/2019 06/10/2021
POWER METER* E4418B | GB40206480 | 09/16/2018 09/16/2019
POWER SENSOR E9301B | MY55210006 | 12/19/2018 12/19/2019
POWER SENSOR E9301B | MY55210003 | 04/26/2019 04/26/2020
VECTOR SIGNAL GENERATOR E4438C | MY44270302 | 03/09/2019 03/09/2020
BI-DIRECTIONAL COUPLER* 3020A 41935 09/15/2018 09/15/2019
BI-DIRECTIONAL COUPLER 3020A 40295 09/12/2019 09/12/2020
BI-DIRECTIONAL COUPLER 3022 77114 08/22/2019 08/22/2020
AMPLIFIER 10W1000C 312859 CNR CNR
AMPLIFIER 551G4 312988 CNR CNR
POWER METER E4419B | MY40330364 | 09/16/2018 09/16/2020
POWER SENSOR 8481B | MY41091170 | 04/23/2019 04/23/2020
POWER METER E4416A | MY50001037 | 08/30/2019 08/30/2021
POWER SENSOR 8481B | MY41091170 | 04/23/2019 04/23/2020
POWER METER E4418B | MY45100911 | 08/30/2019 08/30/2021
POWER SENSOR E9301B | MY50290001 | 05/06/2019 05/06/2020
WiFi POWER SENSOR NRP-Z11 121252 03/11/2018 03/11/2021
TEMPERATURE & HUMINIDITY LOGGER* | TM320 12253047 10/30/2018 10/30/2019
TEMPERATURE & HUMINIDITY LOGGER* | DSB 16326831 11/28/2018 11/28/2019
DIGITAL THERMOMETER 1523 3492108 05/03/2019 05/03/2020
TEMPERATURE PROBE o | WNWR020579 | 07/06/2019 07/06/2020
TEMPERATURE PROBE* 80PK-22 06032017 12/05/2018 12/05/2019
THERMOMETER* HH806AU 080307 12/05/2018 12/05/2019
TEMPERATURE PROBE 80PK-22 05032017 12/26/2018 12/26/2019
THERMOMETER HH202A 35881 12/26/2018 12/26/2019
NETWORK ANALYZER ES071B | MY42403147 | 12/19/2018 12/19/2019
DIELECTRIC ASSESSMENT KIT DAK-12 1069 01/08/2019 01/08/2020
DIELECTRIC ASSESSMENT KIT DAK-35 1156 01/08/2019 01/08/2020
SPEAG DIPOLE CLA150 4005 02/09/2018 02/09/2020
SPEAG DIPOLE D2450V2 781 04/11/2018 04/11/2020
SPEAG DIPOLE D2450V2 703 10/16/2018 10/16/2020

Note: “** indicates that the equipment is used for SAR assessment before calibration due date
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10.0 SAR Measurement System Validation and Verification

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

10.1 System Validation

The SAR measurement system was validated according to procedures in KDB 865664.
The validation status summary Table is below.

Table 12
Dates Probe Ca_libration Probe Me;;?;f:etzf:ue Validation
Point SN c | & Sensitivity | Linearity | Isotropy
CwW
03/10/2019 Body 150 0.79 59.1 Pass Pass Pass
03/15/2019 Head 150 7364 0.73 50.5 Pass Pass Pass
03/20/2019 Body 2450 1.98 48.6 Pass Pass Pass
03/20/2019 Head 2450 1.88 35.6 Pass Pass Pass
03/08/2019 Body 150 7485 0.81 59.2 Pass Pass Pass
03/07/2019 Head 150 0.75 51.2 Pass Pass Pass

10.2  System Verification

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

Table 13
System Check System Check Test
Probe Tissue Type Dipole Kit/ [Ref SAR @ 1W Results Results when Tested
Serial # Serial # (W/kg) Measured normalized to 1W Date
(Wikg) (W/kg)

4.20 4.20 09/11/2019#
7485 4.15 4.15 09/12/2019#
4.15 4.15 09/13/2019
3.84 3.84 09/18/2019#
3.97 3.97 09/19/2019#
3.85 3.85 09/20/2019
3.77 3.77 09/22/2019
3.73 3.73 09/23/2019#
FCC Body SPEAG 3.84 +/- 10% 3.62 3.62 09/24/2019#
CLA 150/ 3.70 3.70 09/25/2019#
7364 4005 3.98 3.98 09/26/2019#
3.80 3.80 09/27/2019#
3.64 3.64 09/30/2019#
3.80 3.80 10/01/2019#
3.78 3.78 10/02/2019
3.83 3.83 10/04/2019
3.89 3.89 10/07/2019
IEEE/IEC 3.77 3.77 10/03/2019
Head 3.17 +/- 10% 3.78 3.78 10/04/2019

Note: ‘#’ indicates that the system verification check covers the next day of testing (within 24 hours)
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Table 13 Continued

Report ID: P17781-EME-00003/00004

System Check System Check Test
Probe Tissue Type Dipole Kit/ |Ref SAR @ 1W Results Results when Tested
Serial # Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
SPEAG 11.6 46.40 10/09/2019¢#
FCC Body D2450V / 781 50.40 +/- 10% 11.8 47.20 10/10/20194#
11.9 47.60 11/13/2019
12.2 48.80 10/11/2019#
7364 \EEE/IEC Dzig(l)z\'/A/Gmg 52.90 +/- 10% 12.0 48.00 10/13/2019
12.1 48.40 10/14/2019
Head SPEAG
D2450V / 781 51.30 +/- 10% 12.9 51.60 11/13/2019
Note: ‘# indicates that the system verification check covers the next day of testing (within 24 hours)
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10.3 Equivalent Tissue Test Results

Report ID: P17781-EME-00003/00004

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

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

Table 14
- . . . .| Dielectric
Frequency | . Conductivity Dielectric Conductivity
(MHz) USRI 12 Target (S/m) Constant Target | Meas. (S/m) CRAns;int Uit Defte
0.79 62.2
- FCC Body (0.75-0.83) (59.1-65.3) 0.82 59.3 10/02/2019
IEEE/ 0.75 52.9
IEC Head (0.71-0.79) (50.2-55.5) 0.72 528 10/04/2019
0.80 62.1
» FCC Body (0.76-0.84) (58.9-65.2) 0.83 59.1 10/02/2019
IEEE/ 0.76 52.6
IEC Head (0.72-0.79) (49.9-55.2) 0.72 525 10/04/2019
0.80 62.0
6 FCC Body (0.76-0.84) (58.9-65.1) 0.83 59.1 10/02/2019
IEEE/ 0.76 52.5
IEC Head (0.72-0.8) (49.9-55.1) 0.73 524 10/04/2019
0.80 62.0
» FCC Body (0.76-0.84) (58.9-65) 0.83 59.0 10/02/2019
IEEE/ 0.76 52.4
IEC Head (0.72-0. 8) (49.8-55) 0.73 523 10/04/2019
0.77 60.1 09/11/20194#
0.77 59.9 09/12/20194#
0.77 59.6 09/13/2019
0.78 60.2 09/18/2019#
0.77 59.4 09/19/2019 #
0.77 59.4 09/20/2019
0.79 59.2 09/22/2019
0.80 59.5 09/23/20194#
FCC Body 0.80 61.9 0.83 503 |09/24/2019 #
(0.76-0.84) (58.8-65.0)
150 0.83 59.9 09/25/2019 #
0.8 60 09/26/2019 #
0.77 59.9 09/27/2019 #
0.83 59.2 09/30/2019 #
0.78 59.2 10/01/2019 #
0.83 89.0 10/02/2019
0.77 59.9 10/04/2019
0.78 59.8 10/07/2019
p— 076 623 0.75 51.7 10/03/2019
IECHead |  (0.72-0.80) (49.7-54.9) 073 522 | 10/04/2019
0.75 50.8 10/08/2019
Note: ‘# indicates that the tissue covers the next day of testing (within 24 hours)
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Table 14 continued

Report ID: P17781-EME-00003/00004

- . . . Dielectric
Frequency | _. Conductivity Dielectric Conductivity
(MHz) ULSSUB U Target (S/m) Constant Target | Meas. (S/m) Cﬂsggnt UGSt IDETE
0.77 60.0 09/11/2019#
0.77 59.8 09/12/2019#
0.77 59.5 09/13/2019
0.8 61.9 0.79 59.1 09/22/2019
FCC Bod
- Y| (076-084) (58.8-65) 0.84 59.3 | 00/24/2019%
0.80 59.9 09/26/2019#
0.83 59.2 09/30/2019
0.78 59.2 10/01/2019
IEEE/ 0.76 52.3 0.75 51.6 10/03/2019
IEC Head (0.72-0.8) (49.6-54.9) 0.73 52.2 10/04/2019
0.8 61.9
152 FCC Body (0.76-0.84) (58.8-64.9) 0.83 58.9 10/02/2019
0.77 59.7 09/11/2019#
0.78 59.6 09/12/2019#
0.78 59.3 09/13/2019
0.79 59.9 09/18/2019#
0.78 59.1 09/19/2019#
0.77 59.1 09/20/2019#
0.79 58.8 09/22/2019
0.81 61.7 0.81 59.2 09/23/2019#
FCC Bod
160 Y (0.77-0.85) (58.6-64.7) 0.84 59.1 | 09/24/2019%#
0.83 59.6 09/25/2019#
0.81 59.7 09/26/2019#
0.78 59.6 09/27/2019#
0.83 59.0 09/30/2019
0.78 58.9 10/01/2019
0.84 58.7 10/02/2019
0.78 59.6 10/04/2019
IEEE/ 0.77 51.8 0.75 51.2 10/03/2019
IEC Head (0.73-0.81) (49.2-54.4) 0.74 51.8 10/04/2019
IEEE/ 0.77 51.6
165 IEC Head (0.73-0.81) (49-54.2) 0.74 516 | 10/04/2019
173 | FccBod 0.78 51.2 0.84 583 | 10/02/2019
y (0.74-0.82) (48.7-53.8) ! '
191 52.8 2.0 47.9 10/09/2019#
FCC Bod
2412 Y (1.82-2.01) (47.5-58) 2.0 48.1  |10/10/2019#
\EEE/ 177 303 1.85 355 10/11/20194#
IEC Head (1.68-1.86) (35.3-43.2) 1.81 36.0 | 10/13/2019
1.84 35.3 10/14/2019
1.94 52.7
FCC Body (1.84-2.03) (47.4-58) 1.98 478
2437 11/13/2019
IEEE/ 1.79 39.2 188 355
IEC Head (1.7-1.88) (35.3-43.1) ! '
Note: ‘# indicates that the tissue covers the next day of testing (within 24 hours)
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11.0

12.0

Table 14 continued

.. . . _ Dielectric
Frequency | _. Conductivity Dielectric Conductivity
(MHz) e Ty Target (S/m) Constant Target | Meas. (S/m) Cms;zm Tested Date
N T I e
y (1.85-2.05) (47.4-58) : -
1.99 47.8 11/13/2019
2450 1.89 35.4 10/11/2019#
IEEE/ 1.8 39.2 1.85 35.9 10/13/2019
IEC Head (1.71-1.89) (35.3-43.1) 1.88 35.3 10/14/2019
1.89 354 11/13/2019
1.97 52.7
FCCBody | (1 87:2.0) (47.4-58) 201 4
2462 11/13/2019
IEEE/ 1.81 39.2 1.90 35.4
IEC Head (1.72-1.9) (35.3-43.1) ! '

Note: ‘# indicates that the tissue covers the next day of testing (within 24 hours)
Environmental Test Conditions

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

Table 15
Target Measured
Ambient Temperature . Range: 18.5-23.4°C
18-25°C Avg, 22 °C
Tissue Temperature 18-25°C Rang};:\:/; 02%)52)2CC

Relative humidity target range is a recommended target

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

DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+1mm 1-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

<2 GHz: <15 mm
2-3 GHz: <12 mm

3-4GHz: <12 mm
4 -6 GHz: <10 mm

Maximum area scan spatial resolution: AxArea, AyArea

When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 -3 GHz: <5 mm*

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

Maximum zoom scan spatial
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<5 mm

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

IEEE P1528-2011 for details.

Note: 8 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

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

12.2 DUT Configuration(s)
The DUT is a portable device operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0. All
accessories listed in section 7.0 of this report were considered when implementing
the guidelines specified in KDB 643646.

12.3 DUT Positioning Procedures

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

illustrated in Appendix G.
12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without the offered

audio accessories as applicable.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its” front side separated 2.5cm from the

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

N, =2*roundup[10* (fy;y, — fio,)/ f1+1

low
Where

N¢ = Number of channels

Fhigh = Upper channel

Fiow = Lower channel

F. = Center channel

12,5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” in the data Tables is determined by scaling the measured SAR to account
for power leveling variations and drift. Appendix F includes a shortened scan to
justify SAR scaling for drift.  For this device the “Max Calc. 1g-SAR” is scaled
using the following formula:

—Drift

Max _Calc=SAR_meas-10 0 .

P_max
P_int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR_meas = Measured 1-g or 10-g Avg. SAR (W/kg)

DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
If P_int > P_max, then P_max/P_int = 1.
Drift =1 for positive drift

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

12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in
CW 50% duty cycle was applied to PTT configurations in the final results.
Standalone and simultaneous BT testing were assessed in sections 13.6 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.8% with
results scaled to 100% as per guidelines of KDB 248227.
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13.0 DUT Test Data

13.1 LMR assessments at the Body for 150.8-173.4MHz band
Battery PMNN4491B was selected as the default battery for assessments at the Body
because it is the thinnest battery (refer to Exhibit 7B for battery illustration). The
default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (150.8-173.4MHz) which are listed in Table
17. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.
Table 17
Test Freq (MHz) Power (W)
150.8000 5.880
152.0000 5.850
155.0000 5.790
160.0000 5.990
165.0000 5.900
173.4000 5.760
Assessments at the Body with Body worn PMLN7296A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of
KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of
the highest results per Table (bolded) are presented in Appendix E.
Table 18
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift |1g-SAR | SAR
Antenna Battery Accessory Accessory (MHz) [ (W) | (dB) | (W/kg) |(W/kg) Run#
150.800
PMAD4116A 160.000 [6.00| -1.01 | 1.76 | 1.11 |CK-AB-190911-06
165.000
150.800 [5.89| -0.52 | 1.37 | 0.79 | CK-AB-190911-08
PMAD4117A
155.000
152.000
160.000 [6.00| -0.23 | 2.68 | 1.41 | CK-AB-190911-10
PMAD4118A
PMNNA4488A | PMLN7296A | PMLN5727A | 165.000
173.400
150.800
PMAD4120A 155.000
160.000 [5.97| -0.42 | 0.94 | 052 |AN-AB-190911-11
160.000 [5.99| -0.28 | 1.92 | 1.03 | AN-AB-190911-12
PMAD4121B 165.000
173.400
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DUT assessment with offered antennas, default battery and, above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 17 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 19
Carry Cable Test | Init SA_R l\/Ilze}s. Max Calc.
Antenna Battery Accessory Accessory (II\:/Ir'ic;) I(va\\;; Ii)dréf)t SAR 1(3v‘7|f‘R Run#
(W/kg) 9
150.800
PMADA4116A 160.000 | 6.00 | -0.25 | 1.82 0.96 AN-AB-190911-13
165.000
PMADALLTA 150.800 {5.90 | -0.20 | 1.43 0.76 AN-AB-190912-01#
155.000
152.000
PMADAL18A 160.000 | 5.98 | -0.21 | 2.81 1.48 AN-AB-190912-02#
PMNN4491B | PMLN4651A | PMLN5727A | 165.000
173.400
150.800
PMADA4120A 155.000
160.000 | 6.00 | -0.56 | 0.95 0.54 AN-AB-190912-03#
160.000 | 6.00 | -0.28 | 2.05 1.09 AN-AB-190912-04#
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 6.00|-0.46 | 2.70 1.50 CK-AB-190912-07
PMNN4417B 6.00(-0.21| 2.92 1.53 CK-AB-190912-09
PMNN4406B 6.00 | -0.28 | 2.97 1.58 CK-AB-190912-11
PMNN4490A 5.88(-0.31| 2.91 1.59 CK-AB-190912-12
PMNN4418B 6.00(-0.91| 2.76 1.70 CK-AB-190912-13
PMNN4415A 6.00|-0.33| 3.04 1.64 CK-AB-190912-14
PMADAL18A PMNN4416B PMLN465LA | PMLNST27A | 160.000 6.00(-0.98 | 2.71 1.70 CK-AB-190912-15
PMNN4409B 6.00|-0.14 | 2.56 1.32 CK-AB-190912-17
PMNN4407B 6.00 | -0.14 | 3.09 1.60 AN-AB-190912-19
PMNN4463A 6.00|-0.34| 2.89 1.56 AN-AB-190912-20
PMNN4543A 6.00|-0.82 | 2.77 1.67 AN-AB-190912-21
PMNN4544A 5.98(-1.08| 2.70 1.74 AN-AB-190912-22
PMNN4493A 6.00|-1.00| 2.74 1.72 AN-AB-190912-23
PMNN4525A 6.00|-0.38 | 2.80 1.53 AN-AB-190912-24
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Assessment at the Body with Body worn PMLN7008A
DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 20
Carry Cable Test | Init SA_R l\/Ilze}s. Max Calc.
Antenna Battery Accessory Accessory (II\:/Ir'ic;) I(va\\;; Ii)dréf)t SAR 1(3v‘7|f‘R Run#
(W/kg) 9
150.800
PMADA4116A 160.000 | 6.00 | -0.32 | 2.00 1.08 AN-AB-190913-01#
165.000
PMADALLTA 150.800 {5.89 | -0.31 | 1.54 0.84 AN-AB-190913-02#
155.000
152.000
PMADAL18A 160.000 [ 5.99 | -0.20 | 2.95 1.55 AN-AB-190913-03#
PMNN4491B | PMLN7008A | PMLN5727A | 165.000
173.400
150.800
PMADA4120A 155.000
160.000 | 6.00 | -0.55 | 0.94 0.54 AN-AB-190913-04#
160.000 | 6.00 | -0.33 | 1.97 1.06 AN-AB-190913-05#
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 6.00 | -0.23 | 2.82 1.49 AN-AB-190913-06#
PMNN4417B 5.98(-0.35| 3.00 1.63 AN-AB-190913-07#
PMNN4406B 6.00 | -0.33| 3.06 1.65 CK-AB-190913-10
PMNN4490A 5.87(-0.41| 2.88 1.62 CK-AB-190913-11
PMNN4418B 6.00|-0.29 | 2.70 1.44 CK-AB-190913-13
PMNN4415A 6.00|-0.38| 2.64 1.44 CK-AB-190913-14
PMADAL18A PMNN4416B PMLN7008A | PMLNS727A | 160.000 6.00|-0.18 | 2.48 1.29 AN-AB-190913-16
PMNN4409B 6.00 | -0.44 | 2.49 1.38 AN-AB-190913-17
PMNN4407B 5.98(-0.37 | 2.66 1.45 AN-AB-190913-18
PMNN4463A 6.00|-0.36 | 2.56 1.39 AN-AB-190913-19
PMNN4543A 6.00|-0.75| 2.49 1.48 AN-AB-190913-20
PMNN4544A 5.99(-1.09| 2.52 1.62 AN-AB-190913-21
PMNN4493A 5.97(-1.04 | 2.52 1.61 AN-AB-190913-22
PMNN4525A 6.00|-0.35| 2.55 1.38 AN-AB-190913-23
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Report ID: P17781-EME-00003/00004

Assessment at the Body with Body worn PMLN5870A w/ NTN5243A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 21
Carry Cable Test | Init SA_R l\/Ilze}s. Max Calc.
Antenna Battery Accessory Accessory (II\:/Ir'ic;) I(va\\;; Ii)dréf)t SAR 1(3v‘7|f‘R Run#
(W/kg) 9
150.800
PMADA4116A 160.000 | 6.00 | -0.57 | 0.79 0.45 AN-AB-190913-24
165.000
PMADALL7A 150.800 [ 5.90| -1.02 | 0.54 0.35 AN-AB-190913-25
155.000
152.000
160.000 [ 5.97|-0.34 | 1.04 0.57 LOH-AB-190918-05
PMADALLEA PMNN4491B ;/%#%558272?3 PMLN5727A | 165.000
173.400
150.800
PMADA4120A 155.000
160.000 [ 5.90| -0.53 | 0.32 0.18 ZZ-AB-190918-08
160.000 [ 5.92|-0.52 | 0.77 0.44 ZZ-AB-190918-10
PMADA4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.92-0.28 | 1.20 0.65 ZZ-AB-190918-12
PMNN4417B 592 |-0.35| 1.11 0.61 LOH-AB-190918-16
PMNN4406B 5.97|-0.37| 1.11 0.61 LOH-AB-190919-01#
PMNN4490A 5.80|-1.08 | 0.89 0.59 LOH-AB-190919-03
PMNN4418B 6.00 | -0.95| 1.45 0.90 LOH-AB-190919-05
PMNN4415A 5.85|-0.52 | 1.46 0.84 LOH-AB-190919-16
OMADALLGA PMNN4416B | pMLN5870A OMLNS727A | 160.000 5.98|-0.39 | 1.43 0.78 LOH-AB-190920-01#
PMNN44098 |W/ NTN5243A 6.00|-0.40 | 1.54 0.84 LOH-AB-190920-05
PMNN4407B 6.00-0.32 | 1.38 0.74 ZZ-AB-190920-07
PMNN4463A 595(-1.02| 1.78 1.14 ZZ-AB-190920-09
PMNN4543A 5.97-1.08 | 0.95 0.61 LOH-AB-190920-13
PMNN4544A 5.99|-0.37| 1.09 0.59 LOH-AB-190920-14
PMNN4493A 6.00|-0.26 | 1.35 0.72 LOH-AB-190920-15
PMNN4525A 6.00|-0.69 | 1.61 0.94 LOH-AB-190922-03
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Report ID: P17781-EME-00003/00004

Assessment at the Body with Body worn PMLN5864A w/ NTN5243A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 22
Carry Cable Test | Init SA_R l\/Ilze}s. Max Calc.
Antenna Battery Accessory Accessory (II\:/Ir'ic;) I(va\\;; Ii)dréf)t SAR 1(3v‘7|f‘R Run#
(W/kg) 9
150.800
PMADA4116A 160.000 | 5.98 | -0.49 | 0.96 0.54 LOH-AB-190922-04
165.000
PMADALLTA 150.800 | 5.84 | -0.37 | 0.98 0.55 LOH-AB-190922-06
155.000
152.000
160.000 | 5.98 | -0.67 | 1.50 0.88 LOH(NZ)'OAgB'lgogm'
PMADALLSA PMNN4491B ;/%%%55826356\ PMLNS5727A | 165 000
173.400
150.800
PMADA4120A 155.000
160.000 | 5.98 | -0.58 | 0.28 0.16 ZZ-AB-190923-06
160.000 | 5.95 | -0.37 | 0.77 0.42 ZZ-AB-190923-07
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.98(-0.53 | 1.22 0.69 ZZ-AB-190923-08
PMNN4417B 599(-0.32| 135 0.73 ZZ-AB-190923-10
PMNN4406B 591(-0.32| 1.43 0.78 ZZ-AB-190924-01#
PMNN4490A 5.96|-0.40| 1.27 0.70 ZZ-AB-190924-02#
PMNN4418B 5.99(-0.40| 1.67 0.92 ZZ-AB-190924-04#
PMNN4415A 5.98(-0.42| 0.76 0.42 ZZ-AB-190924-05#
OMADALLEA PMNN4416B PMLN5864A o LNS727A | 160,000 5.95(-0.39 | 0.91 0.50 ZZ-AB-190924-07
PMNN4409B |w/ NTN5243A 6.00(-0.28 | 1.44 0.77 ZZ-AB-190924-08
PMNN4407B 599(-0.37 | 1.12 0.61 ZZ-AB-190924-09
PMNN4463A 5.98(-0.38| 1.34 0.73 ZZ-AB-190925-02#
PMNN4543A 5.98(-0.48| 1.14 0.64 ZZ-AB-190925-04#
PMNN4544A 5.99(-0.24 | 0.94 0.50 ZZ-AB-190925-06#
PMNN4493A 6.00(-0.97 | 1.27 0.79 LOH-AB-190925-07#
PMNN4525A 6.00|-052| 1.75 0.99 LOH(NZ)('Q#B'190925'
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Report ID: P17781-EME-00003/00004

Assessment at the Body with Body worn PMLN5866A w/ NTN5243A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 23
Carr Cable Test | Init | SAR I\/Ilea}s. Max Calc.
Antenna Battery Accessc))/ry Accessory Freq |Pwr | Drift S AgR 1g-SAR Run#
(MHz) | (W) | (dB) (Wikg) (W/kg)
150.800
PMAD4116A 160.000 | 5.80 | -0.44 | 0.86 0.49 LOH(NZ)ISE'WOQZS'
165.000
150.800 | 5.81 | -0.41 | 0.40 023 | LOHNZ)-AB-190925-
PMAD4117A 11#
155.000
152.000
OMADALLEA PMLNES66A 160.000 | 5.82 | -0.97 | 1.26 0.81 LOH(NZ)'ﬁB'lgogzs'
PMNN4491B | =\ eo4an | PMLNS727A 165,000
173.400
150.800
PMADA4120A 155.000
160.000 | 5.79 | -0.96 | 0.30 0.20 LOH(NZ)'QB{QOQZS'
160.000 | 5.80 | -0.33 | 0.80 0.45 LOH-AB-190925-17
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.76 | -0.45 | 1.41 0.81 LOH-AB-190925-18
PMNN4417B 5.80|-0.47 | 1.38 0.80 Z7Z-AB-190925-19
PMNN4406B 5.90|-0.47| 1.53 0.87 ZZ-AB-190925-20
PMNN4490A 5.75|-0.12 | 1.38 0.74 Z7Z-AB-190925-21
PMNN4418B 5.80|-0.54| 1.70 1.00 Z7Z-AB-190925-22
PMNN4415A 5.83|-042 | 1.42 0.80 Z7Z-AB-190925-23
PMNN4416B | o\ \eoesn 5.90|-0.55| 1.18 0.68 Z7Z-AB-190925-24
PMADA118A | p\iNN4409B |w/ NTN52434 | PMLNS727A 1160.000 1595 948 152 | 0.86 Z7-AB-190926-01#
PMNN4407B 5.89|-045| 1.26 0.71 ZZ-AB-190926-02#
PMNN4463A 5.79|-0.48 | 1.45 0.84 ZZ-AB-190926-03#
PMNN4543A 6.00|-041| 0.86 0.47 ZZ-AB-190926-044#
PMNN4544A 6.00|-0.81| 1.31 0.79 ZZ-AB-190926-05#
PMNN4493A 5.85|-045| 1.16 0.66 ZZ-AB-190926-06#
PMNN4525A 5.95|-0.39 | 153 0.84 LOH(NZ)(')'?#B'WOQZG'
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Assessment at the Body with Body worn HLN6602A

Report ID: P17781-EME-00003/00004

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 24
Carry Cable Test | Init SAR I\/Ilzzis. Max Calc.
Antenna Battery Accessory Accessory Freq |Pwr | Drift SAR 19-SAR Run#
(MHz) | (W) | (dB) (Wikg) (W/kg)
150.800
PMADA4116A 160.000 | 5.76 | -0.40 | 1.11 0.63 LOH(NZ)(')'Q#B'WOQZG'
165.000
OMADALLTA 150.800 | 5.75 | -0.16 | 1.07 0.58 LOH(NZ)'SB'WOQZG'
155.000
152.000
160.000 | 5.75 | -0.36 | 2.45 139 | LOH(NZ)-AB-190926-
PMADA4118A | PMNN4491B | HLN6602A | PMLN5727A 10#
165.000
173.400
150.800
PMADA4120A 155.000
160.000 | 5.86 | -0.36 | 0.55 0.31 LOH-AB-190926-14
160.000 | 5.87 | -0.30 | 1.88 1.03 LOH-AB-190926-15
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNNA4435A 5.90|-0.36 | 2.36 1.30 ZZ-AB-190926-16
PMNN4417B 5.85|-0.30 | 2.62 1.44 ZZ-AB-190926-17
PMNN4406B 5.89(-0.36 | 2.63 1.46 ZZ-AB-190926-18
PMNNA4490A 5.93|-0.28 | 2.47 1.33 ZZ-AB-190926-19
PMNN4418B 5.90|-0.29 | 2.43 1.32 ZZ-AB-190926-20
PMNNA4415A 5.89|-0.28 | 2.13 1.16 ZZ-AB-190926-21
OMADALLEA PMNN4416B HLNGG02A. | PMLNS727A | 160,000 5.95|-0.32 | 2.66 1.44 ZZ-AB-190927-01#
PMNN4409B 5.79|-0.32 | 2.43 1.36 ZZ-AB-190927-024#
PMNN4407B 5.81|-0.34| 2.55 1.42 ZZ-AB-190927-03#
PMNNA4463A 5.82|-0.25| 2.27 1.24 ZZ-AB-190927-04#
PMNNA4543A 5.88|-0.28 | 2.36 1.28 ZZ-AB-190927-05#
PMNNA4544A 5.88|-0.41| 1.42 0.80 LOH-AB-190927-06#
PMNNA4493A 5.72|-0.25| 2.23 1.29 LOH-AB-190927-07#
PMNNA4525A 5.83|-0.23 | 2.34 1.27 LOH-AB-190927-08#
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126 Report ID: P17781-EME-00003/00004

Assessment at the Body with Body worn RLN4570A

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 25
Carry Cable Test | Init SAR I\/Ilzzis. Max Calc.
Antenna Battery Accessory Accessory Freq |Pwr | Drift SAR 1g-SAR Run#
(MHz) | (W) | (dB) (Wikg) (W/kg)
150.800
PMADA4116A 160.000 | 5.78 | -0.25 | 1.10 0.60 LOH-AB-190927-09#
165.000
PMADALI7A 150.800 | 5.85|-0.30 | 0.54 0.30 LOH-AB-190927-10#
155.000
152.000
PMADAL18A 160.000 | 5.87 | -0.19 | 2.62 1.40 LOH-AB-190927-12
PMNN4491B | RLN4570A | PMLN5727A | 165.000
173.400
150.800
PMADA4120A 155.000
160.000 | 5.87 | -0.37 | 0.54 0.30 ZZ-AB-190927-13
160.000 | 5.96 | -0.36 | 2.23 1.22 Z7Z-AB-190927-14
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.90(-0.54 | 2.31 1.33 ZZ-AB-190927-15
PMNN4417B 5.79(-0.37| 2.39 1.35 ZZ-AB-190927-16
PMNN4406B 5.83|-0.39 | 2.40 1.35 ZZ-AB-190927-17
PMNN4490A 5.88(-0.35| 2.28 1.26 ZZ-AB-190927-18
PMNN4418B 590(-0.44| 235 1.32 ZZ-AB-190927-19
PMNN4415A 5.90(-0.47| 177 1.00 ZZ-AB-190927-20
PMADAL18A PMNN4416B RLN4570A | PMLNS727A | 160.000 5.86(-0.37 | 2.39 1.33 ZZ-AB-190927-21
PMNN4409B 5.79(-0.38| 2.28 1.29 ZZ-AB-190928-01#
PMNN4407B 5.84(-042| 2.32 131 ZZ-AB-190928-02#
PMNN4463A 591(-049| 231 131 ZZ-AB-190928-03#
PMNN4543A 5.89(-0.37 | 2.48 1.34 ZZ-AB-190928-04#
PMNN4544A 591(-041| 2.48 1.38 ZZ-AB-190928-05#
PMNN4493A 577(-0.34| 2.33 131 ZZ-AB-190928-06#
PMNN4525A 5.96(-0.42| 2.30 1.28 ZZ-AB-190928-07#
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Assessment at the Body with Body worn RLN4815A

Report ID: P17781-EME-00003/00004

DUT assessment with offered antennas, default battery and above mentioned body
worn accessory per KDB 643646. Optional batteries were tested per the requirements
of KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 26
Carry Cable Test | Init SAR I\/Ilega}s. Max Calc.
Antenna Battery Actessory Accessory Freq |Pwr | Drift SAR 1g-SAR Run#
(MHz) | (W) | (dB) (W/kg) (W/kg)
150.800
PMADA4116A 160.000 | 5.83 | -0.36 | 1.15 0.64 ZZ-AB-190930-09
165.000
PMADALLTA 150.800 | 5.81 | -0.48 | 0.50 0.29 ZZ-AB-190930-05
155.000
152.000
PMADALLEA 160.000 | 5.91|-0.30 | 1.27 0.69 ZZ-AB-190930-06
PMNN4491B | RLN4815A | PMLN5727A |165.000
173.400
150.800
PMADA4120A 155.000
160.000 | 5.90 | -0.41 | 0.43 0.24 ZZ-AB-190930-07
160.000 | 5.88 | -0.44 | 0.94 0.53 ZZ-AB-190930-08
PMADA4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.90(-0.37| 123 0.68 ZZ-AB-190930-10
PMNN4417B 5.87(-0.50| 1.43 0.82 ZZ-AB-190930-11
PMNN4406B 5.83|-0.17 | 1.34 0.72 LOH-AB-190930-12
PMNN4490A 5.78|-0.26 | 1.32 0.73 LOH-AB-190930-14
PMNN4418B 5.86(-0.43| 130 0.73 LOH-AB-190930-15
PMNN4415A 5.721-0.32| 153 0.86 LOH-AB-190930-16
PMAD4118A PMNN4416B RLN4815A | PMLNS7274 | 160.000 5.84(-0.40| 1.20 0.68 LOH-AB-191001-01#
PMNN4409B 5.87(-0.36| 124 0.69 LOH-AB-191001-02#
PMNN4407B 5.80(-0.36 | 1.27 0.71 LOH-AB-191001-03#
PMNN4463A 5.92(-0.36| 1.29 0.71 LOH-AB-191001-04#
PMNN4543A 5.96(-0.37| 1.13 0.62 LOH-AB-191001-05#
PMNN4544A 5.95|-0.46| 1.12 0.63 LOH-AB-191001-06#
PMNN4493A 5.89(-0.36| 1.17 0.65 LOH-AB-191001-07#
PMNN4525A 5.791-0.38| 1.23 0.70 ZZ-AB-191001-08#
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Report ID: P17781-EME-00003/00004

Assessment at the Body with Body worn PMLN5870A w/ RLN6487A w/RLN6488A
DUT assessment with offered antennas, default battery and above mentioned body worn
accessory per KDB 643646. Optional batteries were tested per the requirements of KDB
643646. Refer to Table 17 for highest output power channel. SAR plots of the highest

results per Table (bolded) are presented in Appendix E.

Table 27
Carry Cable Test | Init SA_R I\/Ilzzis. Max Calc.
Antenna Battery Accessory Accessory (ll\:/lrlii) E’Vv\\;l)r I(DdrIIBf; SAR 1(3\/?@R Run#
(Wikg) 9)
150.800
PMAD4116A 160.000 | 5.79 | -0.72 | 1.06 0.65 ZZ-AB-191001-10
165.000
OMADALLTA 150.800 | 5.83 | -0.67 | 0.91 0.55 ZZ-AB-191001-11
155.000
152.000
OMADALLEA PMLNGS70A 160.000 | 5.81 | -0.69 | 1.44 0.87 ZZ-AB-191001-12
PMNN4491B |w/ RLN6487A| PMLN5727A | 165.000
w/ RLN6488A 173.400
150.800
PMAD4120A 155.000
160.000 | 5.88 | -1.08 | 0.35 0.23 ZZ-AB-191001-13
160.000 | 5.88 | -1.05 | 1.05 0.68 ZZ-AB-191001-14
PMAD4121B 165.000
173.400
Assessment of Additional Batteries
PMNN4435A 5.91|-0.80| 1.58 0.96 ZZ-AB-191001-15
PMNN4417B 5.83|-0.82 | 157 0.98 ZZ-AB-191001-16
PMNN4406B 5.90 [-0.86 | 1.49 0.92 ZZ-AB-191001-17
PMNN4490A 5.95|-0.80 | 1.25 0.76 ZZ-AB-191001-18
PMNN4418B 5.82|-0.87 | 1.47 0.93 LOH-AB-191001-19
PMNN4415A 5.72|-051| 1.63 0.96 LOH-AB-191001-20
PMNN44168 | PMLNS870A 5.79|-0.84| 1.28 0.80 LOH-AB-191001-21
PMAD4118A w/ RLN6487A | PMLN5727A | 160.000
PMNN4409B |,/ R N64SSA 5.85|-1.09 | 1.37 0.90 LOH-AB-191001-22
PMNN4407B 5.85|-0.31| 1.37 075 | LOH-AB-191002-01#
PMNN4463A 5.94|-0.74| 1.33 080 | LOH-AB-191002-02#
PMNN4543A 5.97|-0.25| 0.94 050 | LOH-AB-191002-03#
PMNN4544A 597 -0.64 | 0.99 058 | LOH-AB-191002-04#
PMNN4493A 5.85|-0.82 | 1.62 1.00 | LOH-AB-191002-05#
PMNN4525A 5.97|-0.39| 1.68 092 | LOH-AB-191002-06#

Assessment at the Body with other audio accessories
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall < 4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.
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FCC ID: AZ489FT7126/ IC: 109U-89FT7126

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Table 28
Max
Calc.
Init| SAR | Meas. 1g9-
Carry Cable Test Freq |Pwr| Drift |1g-SAR | SAR
Antenna Battery Accessory Accessory (MHz) [(W)| (dB) | (W/kg) | (W/kg) Run#
152.000
160.000 |5.92| -0.42 | 2.97 | 1.66 |ZZ-AB-191002-08#
PMADA4118A | PMNNA4544A | PMLN4651A | None
165.000
173.400
13.2  WLAN assessment at the Body for 802.11 b/g/n
The tables below represent the output power measurements for WLAN 2.4 GHz
802.11 b/g/n for assessment at the Body using battery PMNN4491B because it is the
thinnest battery (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11
Transmitters.
The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462 GHz) which are listed in Table
29. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.
SAR testing is not required for 802.11 g/n when the highest reported SAR for DSSS
is adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2W/kg.
Table 29
Battery:
Mode Channel # F?:a:en:g Modulation PMNN4491B Antenn?mh/ﬁ( Power
q y Antenna port[mWw]
602115 2412 56.60
(IMbps) 2437 DSSS 56.30 70.80
11 2462 56.40
60211 2412 16.00
119
(6Mbps) 2437 OFDM 16.40 20.00
11 2462 14.70
2412 10.10
802.11n
(MCS0) 2437 OFDM 10.30 12.60
11 2462 9.50

802.11b was chosen over 802.11 g & n for testing because it has the highest max power
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Assessments at the Body with all offered Body worn

DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 29 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Table 30
. Meas. Bl
prtona | patery | SO | Cable [Testereg) o b 1o | G Run
W) | €8)| | SAR
(Wikg)
PMLN4651A 0.056 |-0.04| 0.046 | 0.058 | LOH-AB-191009-07
PMLN7008A 0.056 |-0.02| 0.035 | 0.044 | LOH-AB-191009-08
PMNN4491B | HLN6602A 0.056 |-0.26| 0.056 | 0.075 |  zZ-AB-191009-09
RLN4570A 0.056 |-0.04| 0.052 | 0.066 |  ZZ-AB-191009-10
RLN4815A 0.056 |-0.05 0.034 | 0.043 |  zZ-AB-191009-11
L .
NTN5243A 0561003 0. :
Pm\stsffs?:/ 0.056 |-0.35| 0.054 | 0.073 |  zZ-AB-191010-02#
PMNN44918 P,'ll"T"NNSE’st?:/ 0.0560.36 | 0.046 | 0.058 |  zZ-AB-191010-03#
PMLN5870A/
RLN6486A&. 0.056 |-0.23| 0.037 | 0.049 | LOHAB-191010-05#
RLNG6488A
Assessment of Additional Batteries
PMNN4493A 0.056 |-0.05] 0.037 | 0.047 | LOH-AB-191010-06#
PMNN2435A 0.058 |-0.25| 0.035 | 0.045 | LOH(NZ)-AB-191010-07#
PMNN44178 0.059 |-0.28| 0.040 | 0.051 | LOH(NZ)-AB-191010-08#
PMNN44068 0.0590.00 | 0.051 | 0.061 | LOH(NZ)-AB-191010-09%
PMNN4490A 0.057 |-0.25| 0.023 | 0.030 | LOH(NZ)-AB-191010-10#
PMNN44188 0.060 |-0.27| 0.033 | 0.041 | LOH(NZ)-AB-191010-11#
PMNN4415A 0.056 |-0.22| 0.017 | 0.023 | LOH-AB-191010-13
Wi AT PMNNA409B | |- 0002A | None 12412000 F o 0 0.030 | 0,037 | LOH-AB-191010-14
PMNN44168 0.0560.01| 0.050 | 0.062 |  ZZ-AB-191010-15
PMNN44078 0.055|0.04| 0.048 | 0.061 |  ZZ-AB-191010-16
PMNN4463A 0.0560.04| 0.042 | 0.053 |  zZ-AB-191010-17
PMNN4543A 0.056 |-0.12| 0.058 | 0.075 |  zZ-AB-191010-18
PMNN4544A 0.056 |-0.22| 0.036 | 0.048 |  zZ-AB-191011-01#
PMNN4525A 0.060|0.05| 0.035 | 0.041 |  zZ-AB-191011-02#
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13.3 LMR assessment at the Face for 150.8-173.4MHz band

Battery PMNN4493A was selected as the default battery for assessments at the Face
because it has the highest capacity (refer to Exhibit 7B for battery illustration). The
default battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (150.8-173.4MHz) which are listed in Table
31. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios).

Table 31
Test Freq (MHz) Power (W)
150.8000 5.940
152.0000 5.900
155.0000 5.860
160.0000 6.000
165.0000 5.950
173.4000 5.900

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 31 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 32
S cople | Test | it | sAR '\"12"‘5 Max Calc.
Antenna Battery Accessory Accessory (ll\:/lr'(_ag) I(D\\/I\\I/; I(Ddréf)t SAR 1(3\/8;?R Run#
(W/kg) 9
150.800
PMADA4116A 160.000 | 5.94 | -0.19 | 2.23 1.18 LOH-FACE-191003-02
165.000
PMADALLTA 150.800 | 5.85| -0.26 | 0.93 0.51 LOH-FACE-191003-03
155.000
152.000
PMADAL18A None. Radio 160.000 | 5.93|-0.95| 1.35 0.85 LOH-FACE-191003-06
PMNN4493A Frlont None 165.000
173.400
150.800
PMAD4120A 155.000
160.000 | 5.85| -0.56 | 1.07 0.62 LOH-FACE-191003-07
160.000 | 5.84 | -1.03 | 0.78 0.51 ZZ-FACE-191003-08
PMAD4121B 165.000
173.400
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Continued Table 32

Carr Cable Test | Init | SAR Ivllea}s. Max Calc.
Antenna Battery Accessgry Accessory Freq |Pwr | Drift s ER 1g-SAR Run#
(MH2) | (W) | (dB) | | (Wikg)
Assessment of Additional Batteries

PMNN4435A 577]-0.06 | 2.23 1.18 ZZ-FACE-191003-09
PMNN4417B 583(-0.61| 2.03 1.20 ZZ-FACE-191003-10
PMNN4406B 5.84(-0.77 | 2.02 1.24 Z7-FACE-191003-11
PMNN4490A 573[-0.10| 2.20 1.18 ZZ-FACE-191003-12
PMNN4418B 5.85(-0.16 | 2.20 1.17 ZZ-FACE-191003-13
PMNN4415A 578|-033| 221 | 124 ZZ(NZ)'FAlgE'lgloos'
PMNN4416B 580|-073| 101 | 117 ZZ(NZ)'FAlgE'lgloos'

PMAD4116A None, radio N 160.000 ZZ(NZ)-FACE-191003-
PMNN4409B Front one V1582|080 | 1.86 115 17
PMNN4407B 580|-088| 1.93 | 122 ZZ(NZ)'FAlgE'lgloos'
PMNN4463A 592-0.17 | 2.09 110 | LOH-FACE-191003-20
PMNN4491A 586 |-0.17 | 2.22 118 | LOH-FACE-191003-21
PMNN4543A 589(-053| 2.03 117 | LOH-FACE-191003-22
PMNNA4544A 597(-0.75| 1.96 117 | LOH-FACE-191003-23
PMNN4488A 591(-0.17| 2.24 118 | LOH-FACE-191003-24
PMNN4525A 597|-0.13| 2.25 117 | LOH-FACE-191003-25
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13.4 WLAN assessment at the Face for 802.11 b/g/n

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Face using battery PMNN4493A because it has
the highest capacity (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11
transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462 GHz) which are listed in Table
33. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

SAR is not required for 802.11 g/n when the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2W/kg.

Table 33
Channel Battery:
Channel | Frequenc PMNN4493A Antenna Max
Mode # y Modulation Antenna portfmW] Power [mW]
1 2412 55.10
?105335 6 2437 DSSS 54.90 70.80
11 2462 54.30
2412 17.40
?GOlslt};g) 6 2437 OFDM 15.70 20.00
11 2462 15.70
2412 9.70
?&zc'lslor)‘ 2437 OFDM 10.20 12.60
11 2462 10.10

802.11b was chosen over 802.11 g & n for testing because it has the highest max power
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DUT assessment with WLAN internal antenna using all offered batteries with front
of the DUT positioned 2.5 cm from the phantom. Refer to Table 33 for highest
output power channel.

Table 34
Max
. Meas.
Init | SAR Calc.
Antenna Battery CElRY Cable |TestFreq) b | pyigy | 10- 1g- Run#
Accessory | Accessory | (MHz) SAR
W) | ©@8) | i | SAR
(W/kg)
85012026001 1\ \\iNaggaa | NOME Radio |\ 19412000 | 0,055 | 0.06 | 0.045 | 0.058 | zZ-FACE-191011-08
WiFi Ant @ front
Assessment of Additional Batteries
PMNN4491B 0.057 | 0.40 | 0.045 | 0.056 | ZZ-FACE-191011-09
PMNN4435A 0.059 | 0.08 | 0.045 | 0.054 | ZZ-FACE-191011-10
PMNN4417B 0.059 | 0.01 | 0.029 | 0.035 | ZZ-FACE-191012-01#
PMNNA406BR 0.057| 0.14 | 0.042 | 0.052 | ZZ-FACE-191012-024
PMNN4490A 0.060 | -0.16 | 0.037 | 0.045 | ZZ-FACE-191012-034
PMNN4418B 0.060 | -0.37 | 0.046 | 0.059 | ZZ-FACE-191013-02
PMNN4415A 0.056 | -0.28 | 0.043 | 0.058 | ZZ-FACE-191013-03
85012026001 "\ 1\ naaogp | None Radio | 000 19412000 0,058 | -0.02 | 0.048 | 0,059 | zZ-FACE-191013-04
WiFi Ant @ front
PMNN4416B 0.057| 0.25 | 0.044 | 0.055 | ZZ-FACE-191013-05
PMNN4407B 0.055 | -0.15 | 0.048 | 0.064 | ZZ-FACE-191013-06
PMNN4463A 0.056 | 0.07 | 0.045 | 0.057 | ZZ-FACE-191013-07
PMNN4543A 0.056| 0.11 | 0.029 | 0.037 | ZZ-FACE-191013-08
PMNN4544A 0.056 | 0.24 | 0.044 | 0.056 | ZZ-FACE-191013-09
PMNN4525A 0.060 | 0.10 | 0.045 | 0.053 | ZZ-FACE-191014-02
PMNN4488A 0.061 | -0.05 | 0.046 | 0.054 | ZZ-FACE-191014-03
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13.5 Assessment for ISED, Canada

Based on the assessment results for body and face per KDB643646, additional tests
were required for Outside FCC frequency range (138-150.8 MHz). The overall
highest test configuration from 150.8-173.4MHz band was chosen to test with
frequencies 138, 144, 146 and 148MHz for applicable offered antennas. The SAR
results are in Table below.

Table 35
Meas Max
Carr Cable Test Init |SAR 1 - Calc.
Antenna Battery Accessc))/r ACCessor Freq Pwr |Drift SAgR 1g9- Run#
y Y1 (MH2) | (W) |(@B) (Wikg)| SAR
(Wikg)
Body
PMADA4116A 144.000 | 5.78 |-0.85| 1.78 | 1.12 | ZZ(NZ)-AB-191002-10
138.000 | 5.75 |-0.51| 1.42 | 0.83 | ZZ(NZ)-AB-191002-11
PMAD4117A
144.000 | 5.74 |-0.30| 1.67 | 0.94 | ZZ(NZ)-AB-191002-12
PMNN4544A |PMLN4651A [PMLN5727A| 138.000 | 5.79 |-0.47| 0.85 | 0.49 ZZ-AB-191002-13
PMADA4119A 144.000 | 5.79 |-0.38| 0.75 | 0.42 ZZ-AB-191002-14
148.000 | 5.81 |-0.27| 0.63 | 0.35 ZZ-AB-191002-16
PMAD4120A 146.000 | 5.83 |-0.36| 1.02 | 0.57 ZZ-AB-191002-17
Face
PMADA4116A 144.000 | 5.72 |-0.42| 1.03 | 0.60 | LOH-FACE-191004-02
138.000 | 5.63 |-0.14| 1.46 | 0.80 | LOH-FACE-191004-03
PMAD4117A
_ 144.000 | 5.70 |-0.46| 1.65 | 0.97 | LOH-FACE-191004-04
PMNN4406B No(g)e];gﬁf'o None | 138.000 | 5.73 |-0.05| 0.99 | 052 | ZZ-FACE-191004-05
PMADA4119A 144.000 | 5.72 |-0.39| 1.10 | 0.63 | ZZ-FACE-191004-06
148.000 | 5.77 |-0.28| 0.87 | 048 | ZZ-FACE-191004-07
PMAD4120A 146.000 | 5.74 |-0.35| 0.60 | 0.34 |ZZ(NZ)-FACE-191004-08

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. SAR
plots of the highest results per Table (bolded) are presented in Appendix E.
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Table 36
Max
. Meas.
Init | SAR Calc.
Antenna Battery S Cable |TestFreq) b | pyigr| 19- 1g- Run#
Accessory | Accessory | (MHZz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
Body (VHF)
152.000 | 5.84 | -0.46 | 2.29 1.31 LOH'AE’;MOOZ'
PMADA4118A | PMNN4544A | PMLN4651A |PMLN5727A| 160.000 | 5.98 |-1.08 | 2.70 1.74 AN'ABZ'2190912'
173.400 | 5.79 |-0.32| 1.38 0.77 LOH'AE’;MOOZ'
Body (WLAN)
2412.000 |0.056 | -0.26 | 0.056 | 0.075 |ZZ-AB-191009-09
FD(NZ)-AB-
85\?\/1i2F?2:r?t01 PMMN4491B | HLNG6602A None 2437.000 |0.055 | -0.42 | 0.041 | 0.058 19111915
FD(NZ)-AB-
2462.000 |0.055|-0.16 | 0.042 | 0.056 19111316
Table 37
Max
. Meas.
Init | SAR Calc.
Antenna Battery S Cable |TestFreq) . i | 10- 1g- Run#
Accessory | Accessory | (MHZz) SAR
(W) | (dB) (Wikg) SAR
(W/kg)
Face (VHF)
LOH-FACE-
144.000 | 5.72 |-042| 1.03 0.60 191004-02
None, Radio ZZ(NZ)-FACE-
PMADA4116A | PMNN4406BR @ front None 150.800 | 5.76 | -0.46 | 1.51 0.87 19100409
ZZ(NZ)-FACE-
165.000 | 5.75 |-0.32| 1.37 0.77 191004-10
Face (WLAN)
2412.000 | 0.055 | -0.15 | 0.048 | 0.064 ZZ'FACOE;glOlS'
85012026001 None, Radio ZZ-FACE-191113-
WiFi Ant | PMNN4407BR @ front None 2437.000 | 0.057 | -0.46 | 0.052 | 0.072 06
2462.000 | 0.056 | 0.03 | 0.051 | 0.065 ZZ'FACOE7'191113'

13.6  Assessment at the Bluetooth band

13.6.1 FCC US Requirement

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion for standalone Bluetooth transmitter;

[(max. power of channel, including tune-up tolerance, mW)/ (min. test separation
distance, mm)] *[VF (GHz)] = 2.43, which is < 3 for 1-g SAR

Where:

Max. Power = 7.7mW (10mW*77% duty cycle)
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Min. test separation distance = 5mm for actual test separation < 5mm
F (GHz) = 2.48 GHz

Per the result from the calculation above, the standalone SAR assessment was not
required for Bluetooth band. Therefore, SAR results for Bluetooth are not reported
herein.

13.6.2 ISED Canada Requirement

Based on RSS-102 Issue 5, exemption limits for SAR evaluation for controlled
devices at Bluetooth frequency band with separation distance < 5mm was 20 mW.

Standalone Bluetooth transmitter operates at

Maximum conducted power:
=10 mW * 77%
=7.7mW or 8.86 dBm

Equivalent isotropically radiated power (EIRP):

= Maximum conducted power, dBm + Antenna gain, dBi
=8.86 dBm + 0 dBi

=8.86 dBmor 7.7 mW

Higher output power level, maximum power 7.7 mW was below the threshold power
level 20 mW. Hence SAR test was not required for Bluetooth band.

13.7 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened
cube scan presented in Appendix D demonstrate that the scaling methodology used
to determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 38
Max
Carry Cable Test Init SA_R Meas. | Calc.
Antenna Battery Accessory Accessory Freq |Pwr [Drift|{1g-SAR| 1g- Run#
(MHz) | (W) |(dB) | (W/kg)| SAR
(W/kg)
PMAD4118A | PMNN4544A | PMLN4651A | PMLN5727A | 160.000 | 5.95|-0.32| 2.45 1.33 | LOH-AB-191007-04
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14.0 Simultaneous Transmission Exclusion for BT

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion to an antenna that transmits simultaneously with other antennas for test distances
< 50mm:

[(max. power of channel, including tune-up tolerance, mW)/ (min. test separation distance,
mm)] *[VF (GHz)/X] = 0.32 W/kg, which is < 0.4 W/kg for 1-g SAR

Where:
X =7.5 for 1g-SAR
Max. Power = 7.7mW (10mW*77% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, simultaneous exclusion is applied and therefore
SAR results are not reported herein.

15.0 Simultaneous Transmission between LMR and WLAN

These devices use a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. Simultaneous transmission for BT had been
excluded as mentioned in section 14.0. The maximum sourced-based-time-averaged output
power for 802.11 b is 70.8mW while BT is 7.7mW. Therefore the measured SAR from
802.11b is used in conjunction with LMR for simultaneous results.

The Table below summarizes the simultaneous transmissions between LMR and WLAN

bands.
Table 39
LMR Bands
Freg. (MHz) VHF
| WLANBand | 2412 - 2462 V
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Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and ISED Canada Frequency bands, the highest Operational Maximum Calculated 1-gram
SAR values found for this filing:

Table 40
Frequency Max Calc at Body | Max Calc at Face
Designator band (W/kg) (Wikg)
(MHz) 19-SAR 19-SAR
FCC
LMR 150.8-173.4 1.74 1.24
WLAN 2412-2462 0.075 0.072
ISED
LMR 138-174 1.74 1.24
WLAN 2412-2462 0.075 0.072
Overall
LMR 136-174 1.74 1.24
WLAN 2412-2462 0.075 0.072

All results are scaled to the maximum output power.

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

Table 40
Combined
Designator Freguency bands 1g-SAR
(W/kg)
Body
LMR (150.8-173.4MHz) and
FcC WLAN band 1.82
LMR (138-174MHz) and
ISED WLAN band 1.82
LMR (136-174 MHz)
Overall and WLAN band 1.82
Face
LMR (150.8-173.4MHz) and
FCC WLAN band 131
LMR (138-174MHz) and
ISED WLAN band 1.31
LMR (136-174 MHz)
Overall and WLAN band 1.31

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR 8§

2.1093.
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17.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational)

18.0 System Uncertainty

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

Per the guidelines of 1ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 150 MHz

Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E22 | 47 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E22 | 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 ]| 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 11 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E6.1 | 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E6.1]| 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41 | 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 | 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

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

(measurement) E33 | 33 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E32 | 50 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) | E.3.3 | 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

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 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 o0
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

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

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

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o0
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) | E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 0
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 S
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 B
System Detection Limits E.25 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

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

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 064 | 043 | 138 1.2 S
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 043 | 12 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 14 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 ©
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Motorola Solutions Inc. EME Form-SAR-

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Report ID: P17781-EME-00003/00004

Uncertainty Budget for System Validation (dipole & flat phantom) for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 ®
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ®
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 14 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

Dipole Axis to Liquid Distance 8,E42 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement | 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 ®
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 064 | 043 | 138 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 14 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 ©
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 18 17
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Calibration Laboratory of A, e S Schweizerischer Kallbrierdienst

Schmid & Partner % fo G Service suisse détalonnage
Engineering AG Sorvizio svizzero di taratura

Zﬂunhﬂlmg! 8004 Zurich, Switzertand ﬁ} el S swiss Calibration Service

Aceredited by the Swiss Accreditation Service (SAS) Accreditation Ha.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilatoral Agreement for the recognition of calibration certificates

Client mww Cortificate No: EX3-7364_Jan19
|CALIBRATIDN CER-‘I.’lFIGATE

Object EX3DV4 - SN:7364

Calibraticn prosedure(s)

QA CAL-01.v3, ﬂ&Gﬁ.h—fEﬂEﬂ!CAL—ﬁvﬁ QA CAL-23.v5,
QACAL-25v7
mﬁmﬂoﬂmﬂmmm

Cabration date: January 23, 2019

This calibration cestificate documents the traceability to national standards, which realize the physical units of measurements (31).
The measwements and the uncertainties with confidence probability are given on the following pages and are part of the cerdificate

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 31°C and humidity < T0%.

Calibeation Equipment used (MATE critical for calbration)

Primary Standards 5] Cal Dabe (Certificate Mo.) Scheduled Calibration

Power meter NRP SN 104778 04-Apr-18 {No. 217-028T202673) Apr-19

Power sensar NRP-201 SN 103244 04-Apr-18 (Mo, 217-02672) Apr-10

Power sengor NRP-291 SN 103245 D4-Agr-18 (Mo, 217-02673) Apr-18

Reference 20 dB Attenuator | SN: S5277 (20x) D4-Apr-18 [No. 217-02562) Apr-19

DAE4 SM: 660 1§-Dac-18 (Mo, DAES-BE0_Dhec1d) Dec-18

Refarence Probe ESIDVZ SN 3013 31-Dec-18 (Mo. ES3-3013_Dec18) Dec-18

Secondary Standards iD Check Dabe (in house) Scheduled Chack

Power meler E44198 SN: GB41293874 D6-Agr-16 [in housa check Jun-18) In house checkc Jun-20

Power sensor EA4124 Sh: MY 41408087 06-Apr-16 [in house check Jun-18] In house check: Jun-20

Power sensor EA4124 SN: 000110210 06-Apr-16 {in house check Jun-18) in house check: Jun-20

RF generaior HE BE48C SH: US364200M700 04-Aug-99 (in house check Jun-18) In housa check: Jun-20

Natwark Anatyzer EEI58A Sh: US41080477 31-Marr-14 {in house check Oct-18) In house chack: Oct-19
Masme Sagrature

N — AT

Approved by. Kaata Pokenic

Issued: January 26, 2019

This calibration cerificate shall not be reproduced excepd in ull withoul written approval of the laboratory,

Certificate Mo: EX3-7364_Jan19 Page 1015
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Calibration Laboratory of oy

S § Schweizerischer Kalibrierdianst
Schmid & Partner —— ¢ Service suisse détalonnage
Engineering AG = s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ""&,ﬁﬁ Swiss Calibration Service
Accredited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration centificates
Glossary:
T5L tissue simulating liquid
NORMx, v,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compression point
CF crest factor {1/duty_cycle) of the RF signal
AB.CD medulation dependent linearization parameters
Polarization ¢ o rotaticn around probe axis
Polarization 3 5 rotation arcund an axis that s in the plane normal to probe axis (al measurement canter),
i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

k)
€

dj

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

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

IEC §2209-2, "Procedure to datermine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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

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

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

Ax,y.z; Bx,y,z; Cx.y.z; Ox.y,z; VRxy,z A, B, C. D are numerical linearization paramelers assessed based on
the data of power sweep for specific modutation signal, The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

Spherical isotropy (3D devialion from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

Sensor Offsel: The sansor offset coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

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

Certificate No: EX3-T364_Jan18 Page 2of 15
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EX3DVd4 - SN.T364 January 23, 2019

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

Basic Calibration Parameters

Sansor X Sensor ¥ SensorZ Unc (k=2)
Norm (uVVim))* .46 0.46 0.57 101 %
DCP (mV)" 9a.7 a7.6 99.3
Calibration Results for Modulation R se
Ui Communication System Marme A B c D VR Max Une™
dB 4BV dB mV dev. (k=2
0 cw X 0.0 0.0 1.0 000 | 19146 | «27% | t47%
¥ 0.0 0.0 1.0 1124
Y 0.0 0.0 1.0 127.7

Mote: For details on UID parameters see Appendix

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

probability of approximately 95%.

 The uncoraintes of Morm X.Y.Z do not affect the E*-feld uncertainty inside T5L (see Pages 5 and &),
® Numesical inearization parameter: uncertainty nol requined.

E Uncenainty is determaned using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
Tiedd walue.

Cerificati Moo EX3-7364_Jan18 Page 3 of 15
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EX30V4— SN:T364 January 23, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364
Sensor Model Parameters
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 129.9
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamneter 10 mm
Tip Length Smm
Tip Diameter 2.5 mm
"Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-7364_Jan19 Page 4 of 15
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EX3DVd- SN:T364 January 23, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

T

f (MHz) ® mf w ConvF X | ConvFY¥ | ConvFZ | Alpha® Df.ﬂ"'l_ |'l.:-ngj
150 523 0.76 1297 12.97 12.97 0.00 100 | £133%
300 453 0.87 12.05 12.05 12.05 0.08 120 | #133%
450 435 0.87 10.75 10.75 10.75 0.13 130 | +133%
750 41.9 0.89 10.42 10.42 10.42 0.56 080 | £120%
835 41.5 0.90 10.23 10.23 10.23 0.30 1.08 +12.0 %
900 4.5 0.97 9.78 9.78 .78 0.31 1.08 +12.0%
1810 40,0 1.40 B.25 8.25 B.25 0.35 0.87 +£12.0%
1900 40.0 1.40 8.19 B8.18 B8.18 0.37 0.85 +12.0 %
2100 39.8 1.49 8.15 B.15 8.15 0.25 1.09 +12.0 %
2450 39.2 1.80 7.38 7.38 7.38 0.40 0.85 +£12.0%
5250 358 4.71 5.08 5.08 5.08 040 1.80 131 %
5500 356 4.96 4.86 4.86 4.86 0.40 1.80 £13.1%
5600 355 5.07 4.68 4.68 4.68 0.40 1.80 131 %
5750 354 5.22 472 4.72 4.72 0.40 1.80 £13.1%

"'-meabmmmu:immmmﬁuhbﬂﬂ?w4mm{um2] else il is resiricted to & 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
Ibeslos 300 MHZ is £ 10, 25, 40, 50 and T0 MH2 for ConvF assessments at 30, 64, 128, 150 and Z20 MHz respectively. Validity of ConvF assessed at
6 MMz is 4-9 MHz, and Conv assassed at 13 MHz is 919 MHz. Above § GHz frequency validty can be extended 1o = 110 MHz.
¥ i1 frequencies below 3 GHz, the validity of tissue parameters (o and o) can be relaxed to £ 10% i liquid compensation formiula is appled 1o
measured SAR values. Al frequencies above 3 GHz, the validty of tssue parameters (c and o) is restricled o = 5%. The uncertainty is the R3S of
mmmhmmmw

are determined during calbration. SPEAG wamants that the remaining deviation due 1o the boundary effect after i i
mmm:mmmmaemmm;umwm&smawummwwmmummm
diameter from the boundary.
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EX30V4— SN:T364 January 23, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

f = Pm* GNEJW ConvF X | ConwFY | ConvFZ | Alpha® DE;.E: {m
150 61.9 0.80 1237 12.37 12.37 0.00 1.00 +13.3%
300 582 0.92 11.78 11.79 11.79 0.05 1.20 +13.3%
450 56.7 D.94 11.17 1147 1147 0.14 1.20 +13.3 %
750 55.5 0.96 1024 | 1024 | 1024 | 050 | 083 | £12.0%
B35 56.2 0.97 9.94 9.94 9.94 0.41 0.90 +12.0%
800 55.0 1.05 9.93 9.93 9.93 0.35 0.96 +12.0%
1810 53.3 1.52 7.7 7.97 7.87 0.44 0.85 +12.0%
1900 53.3 1.52 7.89 7.89 7.89 0.48 0.85 +12.0%
2100 53.2 1.62 7.96 7.96 7.96 0.46 0.90 +12.0 %
2450 52.7 1.95 7.48 7.48 748 0.34 0.98 +12.0%
5250 489 5.36 4.47 4.47 447 0.45 1.90 +131%
5500 48.6 5.65 4.07 4.07 4,07 0.45 1.90 +13.1 %
5600 48.5 5.77 3.89 3.88 3.89 0.45 1.90 +131%
S750 48.3 5.04 4.19 4.19 4.19 0.45 1.90 £13.1%

© Fraquency validity above 300 MHz of £ 100 MHz only eppiies for DASY v4.4 and higher (see Page 2), else il is restricted fo £ 50 MHz, The
uncetainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
alow 300 MHz is = 10, 25, 40, 50 and 70 MHz for Conv# assessments al 30, B4, 128, 150 and 220 MHz respectively. Validity of ComvF assossed at
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validily can be extended 1o £ 110 MHz

* Al frequencies balow 3 GHz. the validity of tissue parameters (¢ and o} can be retaxed 10 £ 10% if bqusd compensation formula is applied to
measired SAR values. At frequencies above 3 GHz, the validty of tissue parameters [ and o) i resiricted 1o = 5%. The unceriainty is the RSS of

% jlphatDapth are determined dusing calibration, SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
abways less than £ 1% for frequencies below 3 GHz and below + 2% fior frequencies batween 3-6 GHz at any distance langer than half the probe tip
diameber from the boundary.
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EX3DV4- SN:TI64 January 23, 2019

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DVi4- SN:T364

January 23, 2019
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
e r '.::L‘.':ru:r o4 -:-1\: ..;e r "1 .- : : :.-‘..:":': Lol ";-."‘" P
] :I: . 3 L e . [ ]
Tot f ¥ Fi Tot X ¥ z

Ervor [dB]

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX30DV4- SM: 7364 January 23, 2019
Dynamic Range f(SARead)
(TEM cell , fevar= 1900 MHz)
10% ¥
g 0
S
&
-
£ 10
1024
10° 10¢ 10 16 10 10? 108
SAR [mWiem3)
naot compensated compensated
2 i i |
i e
2 0 b ] e, | L
E L i
|- H 3
4 |
L . Il . 'i.P Il
109 [ 101 100 1 102 109
SAR [mWicm3] —
not compansated compansated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- BNITI64 January 23, 2019

Conversion Factor Assessment

f= 835 MHz.WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
15 =
1 1‘;_- = i "
h 3
3 e ML
.? E ::::_, i
* 5 W B h_l EEEEEE R
= -msﬂ-r MS:-Ju it
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

Diaviation

-0 -0 -06 -04 -02 00 02 04 05 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

[uiD Communication System Name A B c D VR Unc™

dB dB v dB mv (k=2)

0 =] X 0.0 0.0 1.0 0.00 114.6 2.7 %
¥ 0.0 00 1.0 112.4
z 0.0 0.0 1.0 127.7

g:gi- GEM-FDD (TDMA, GMSK) X 1.72 683.0 120 9.39 04.6 +1.8%
¥ | 1.n 65.4 13.2 68.7
Z| 222 B5.7 135 108.0

B?;:m- GPRS-FDD (TOMA, GMSK, TN D) X 175 63.4 123 957 81.5 #17 %
Y| 183 | e56 | 132 671
Z | 226 B55 13.3 104.9

1&54- GPRS-FDD (TOMA, GMSK, TN 0-1) x| 1m 64.7 10.9 656 | 1471 12 %
¥ | 498 815 18.4 127.8
e Z| 235 69.4 14.0 131.0

E,,?E‘" EDGE-FDD (TOMA, BPSK, TN 0) x| 528 724 257 | 1282 612 2%
¥ | 438 3.1 236 4.2
ri i 5.84 75.3 276 695

1D.#C 0026- | EDGE-FDD (TDMA, BPSK, TN 0-1) X | s13 743 248 955 140.7 $1.9%
Y | 443 714 236 100.8
I Z| 535 74.8 251 128.7

&Ha GPRS-FDD (TDMA, GMSK, TN 0-1-2) x 152 B2.4 ] 4.B0 140.5 +#1.7%
¥ | 2058 100.0 21.9 130.1
F4 34.45 99.7 222 118.2

1|:m:: 0028- | GPRS-FDD (TOMA, GMSK, TNO-1-2-3) | X | 54.30 897 20.4 355 116.7 +1.9%
¥ | 097 66.1 10.9 148.2
- lZz] 430 9.7 21.0 131.0

E;ﬁn' EDGE-FDD (TDMA, BPSK, TN 0-1-2) x| 459 728 23.2 7.78 137.7 A%
Y | 383 68.9 214 126.2
N Z | sa87 78.8 26.0 N 118.8

E-:?QL COMA2D00 (1xRTT, RC1) x| 472 B6.7 19.1 457 1237 0.8 %
¥ | 444 B5.3 18.2 121.2
z 4.88 67.4 19.4 140.2

éﬁﬁﬁ- UMTS-TOD (TD-SCDOMA, 1.28 Mcps) x| aar 66.9 215 | 1101 89,7 +14%
Y | 3s2 65.8 22.2 64,7
z 4.64 71.3 248 101.7

15?;:“. EDGE-FDD (TOMA, 8PSK, TN 0-1-2-3) | x | 477 75.3 239 6.52 1164 +1.4%
Y | 403 71.6 21 147 1
E | 532 76.9 24.4 1333

Hug" COMAZ000 (1xRTT, RC3) x| 400 66.6 188 | 387 1202 5%
Y| am 65.2 18.0 118.1
Z| 4m 67.0 19.1 136.1
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10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 344 728 211 1.54 126.4 .5 %

AAA Mbps. 99pc duly cycle)

2.58 BT.0 7.9 123.5
3.20 71.3 202 1422
870 681 212 B.23 1183 8%

10416- | IEEE B0Z.11g WiFi 2.4 GHz (ERP-
ABA OFDM. & Mbps. 99 duty cycle)

EXIDVd— SN:T364 January 23, 2019
:&egn- GPRS-FDD (TOMA, GMSK,_ TH 0-48) x| 188 846 112 | 656 | 1448 9%
¥ | 186 6283 129 126.4
Z| 287 77 14.8 131.1
Eﬁsﬂ- EDGE-FDD (TDMA, BPSK, TH 0-4) X 533 759 259 9.55 139.0 2.2 %
Y | 438 710 | 234 907
P Z| 558 765 | 263 1266
10117- | IEEE B0Z.11n (HT Mixed, 13.5 Mbps, X | 985 882 | 210 | 807 | 1246 22 %
CAC BPSK)
¥ | 962 674 | 205 1182
= Z | 130 | 69z | 218 1439
10186- | IEEE B02.11n (HT Mixad, 6.5 Mbps, X | 961 680 | 210 | B0 | 1188 %
CAC BPSK)
v | o028 67.1 204 144
z| o 69.0 | 218 1376
3:;90. COMAZ000, RC1, SO55, Full Rate x| 441 678 193 | 381 | 1238 07 %
ki 4.02 65,7 18.1 120.5
Z | 458 8.5 198 1389
10291- | COMAZ000, RG3, 5055, Full Rate X | a7 878 183 | 346 | 1204 05 %
AAB
¥ | 3ar 85.1 177 117.4
Z| as 682 | 195 1358
10202- COMAZ000, RC3, 5032, Full Rate x a75 BT9 19.4 339 1203 H5%
AAB
¥ | 335 853 | 17.8 7.4
Z | 388 683 | 195 1355
10293- COMAZ000, RC3, 503, Full Rate X 3.86 68.0 194 3.50 1203 .5 %
AAB
Y | 344 65.4 178 7.0
Z | 3, 68.0 19.4 1358
10285- | COMAZ000, RG1, 503, BhRate 251, | X | 527 660 | 234 | 1249 | 740 A%
AAB
¥ | 456 625 | 214 53.0
zZ | sm0 68.1 248 841
10403~ | COMAZ000 [1xEV-DO, Rev. 0] X | 520 704 199 | 376 | 1264 H5%
AAB
i 4.56 ar.7 18.4 1233
- = Z | s28 | 705 | 198 —_ | 1a3s
10404- | COMAZ000 [1xEV-DO, Rev. A) X | 538 716 | 208 | 377 | 1249 07 %
AAB
Y | 442 67.3 18.2 218
= frd 5.02 60.8 10.6 142.4
10406- | GOMAZO00, RG3, 5032, SCHO, Full X | &70 710 | 208 | 522 | 1285 07 %
AA8 | Rate
Y | 585 87.9 19.2 1262
Z | 668 708 | 207 148.5
®
¥
F
X
¥
z

9.38 BT.2 205 1141
10.02 69.0 21.7 137.1
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10417- | IEEE 802.11a/h WiFi 5 GHz (OFOM, 6 | X | 9.70 Tl 823 | 1
AAB duty 1 68,1 2 9.3 +1.9%
Y | 842 673 | 208 114.1
Z | 1003 | &0 [ 217 137.4
X

10418- | IEEE BOZ.11g WiFi 2.4 GHz (D555-
AMA OFDM, 6 Mbps, 99p< duty cycle, Long
preambuls)

a.58 68,0 211 B8.14 118.4 $.9%

10544- | IEEE BO02.11ac WiFi (B0MHz, MCS0, 10.74 69.0 215 BAT 1305 $22%

AMB | 99pc duty cydle)

10.26 67.9 208 1238
10.20 67.7 208 1013

10545- IEEE 802.11ac WiFi (80MHz, MCS1, 10.83 6.1 2186 8.55 130.8 1223%

AAB 99pc duty cycle)

10.38 68.1 21.0 124.5

; oE 10.28 67.8 20.9 101.7

0564- B02.11g WiFi 2.4 GHz (DSS5- 9.78 18.0
ARA OFDM, 9 662 212 8.25 1 $1.9%

.46 67.4 20.7 114.6

10.08 63.1 218 1375

10571- IEEE 802.11b WiFi 2.4 GHz (DESSE, 1 3.65 733 4 1.89 1235 #H5%
duty cycle)

AdS | Mbps, 90pe

¥ 9.30 &67.2 205 113.4
10458- | COMAZ000 [1xEV-D0, Rev T ous 26 || 1962
. Rev. B, 2
vy ) X T.83 674 19.9 6.55 108.2 +1.2%
¥ 7.89 67.0 19.4 104.5
—— - e zZ| 811 68.2 203 124.3
3 N X 10,63 B.25
Fovie COMAZ00D : 69.2 2.7 130.7 127 %
¥ | 1048 | ees 214 123.4
T s = Z | 107 67.8 209 101.8
- i 24 GHz (D538, 2 X | 351 734 213 | 15 | 1258 10,
Al cycle) i
¥ 2.568 68.0 18.5 122.8
Z| an 72.6 208 1425
Eg& IEEE wz.n;m WiFi 5 GHz (OFDM, 9 x| oea B68.0 211 | 823 | 1189 105
| Mbps. 98pc duty cycle) )
¥ | 842 67.3 206 114.1
Z | 1004 69.1 1.7 137.4
E;i’f» IEEE 802.11ac WiFi (20MHz, MCS0, x| ss2 68.2 213 | 838 | 1205 8% |
| 99pc duty eycle)
Y 8.66 67.6 208 116.3
2 | 1024 69.2 219 139.1
Eﬁam IEEE 802.11ac WiFi (20MHz, MCS1, x| 1000 68.3 214 | BaZ2 | 1207 9%
| 99pc duty cycle)
¥ | 958 67.5 20.8 116.2
z 1032 69.3 220 1393
ATBM- IEEE B02.11ac WiFi (40MHz, MCS0, X 10.41 68.7 215 845 125.5 +2.2%
| 98pc duty cycle)
¥ | 10,08 67.8 209 120.8
T (I Z 10.78 69.7 221 145.9
:ﬁm- IEEE :Ez.ﬂmwn [40MHz, MCS1, x| 143 | ea7 215 | 845 | 1265 2%
| 99pe duty cycle)
¥ | 10.08 67.9 209 1212
Z | 1078 69.7 21 146.0
X
Y
z
x
¥
F
X
Y
Z
X
¥
Z

271 674 18.4 120.2
3.53 728 21.0 138.6
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10672- IEEE 802.11b WiFl 2.4 GHz (DS8S, 2 x 3.80 743 21.8 1.99 1227 $0.5%
AAA Mbps, 90pc duty cycla)

Y 283 68.4 18.9 120.1
. B 2| 360 73.2 212 1387
10575- | IEEE B0Z.11g WiFi 2.4 GHz (DSS5- X | o84 882 15 855 TFE] +10%
AAA OFDM, € Mbps, S0pc duty cyda)
¥ | 855 674 208 127
_ . Z | 1017 £9.1 22.0 1344
10576- IEEE B02.11g WiFi 2.4 GHz (D555- X 9,84 682 215 B.6O 1165 +1.9%
LLEY OFDM, 9 Mbps, 90pc duty cyde)
¥ | ass 67.4 20.9 124
_ Z | 1018 69,2 224 1342
10583- | IEEE 802.11a/h WiFi 5 GHz (OFDM, & X | o87 68.2 215 B.59 171 0% |
AAB _Mbps, S0pc duty cycle)
¥ | ass 67.4 20.9 126
. Z | 1018 69.2 724 1343
ﬂﬂm IEEE 802 11a/h WiFi 5 GHz (OFDM, 9 x| aar 66.3 215 B.50 1166 Ha% |
Mbps, S0pc duty cycle)
¥ | 854 67.4 0.9 1123
Z | 1047 69.2 z21 1341
10581- IEEE B0Z.11n (HT Mixed, 20MHz, x 9.98 683 25 B.63 1184 +1.9%
AAB MCS0, 80pe duly eycle)
Y 9.66 G674 209 137

| Z | 1020 68.2 z2A _ 136.0
10582- | IEEE B02.11n (HT Mixed, 20MHz, % | 10,14 66.4 21.7 878 1186 225

| ARE MCS1, 90pc duty cycle)

Y | 983 €7.6 211 1138
Z 10,49 69.5 223 = 1369
10589- | IEEE BO2.11n (HT Mixed, 40MHz, X | 1057 6A.8 21.8 879 124.4 22 %
AAE MCS0, 90pc duty cycla)
¥ | 10,18 &7.8 211 1Ma7
Z | 1089 £0.7 224 1435
10600- | IEEE BOZ.11n (HT Mixed, 40MHz, X | 1085 680 219 | 888 | 1233 2I%
AAB MCS1, 80pc duty cycle)
¥ | 1024 E7.9 21.2 1188
Z | 1wses 69.9 225 14338
10607- IEEE BO2.11ac WiF] (20MHz, MCS0, ® 9949 (K] 215 B8.64 1186 22 %
ARE S0pc duty cycle)
¥ | as7 674 208 1135
Z | 1033 £9.3 221 136.4
10608- | IEEE BOZ.11ac WiFi (20MHz, MC51, x| 1013 6.4 2.7 &77 1189 +1.9%
AAE S0pc duty cycle)
¥ | 580 676 21.1 1135
Z | 1048 695 223 137.0
10616- IEEE B02.11ac WiFi (40MHz, MCS0, X 10.58 Ba.8 1.8 B8.82 1245 +2.2 9,
AAB S0pc duty cycle)
¥ | 1024 67.9 21.2 118.8
= Z 10.94 69.8 224 1439
mr— IEEE BOZ.11ac WiFi (40MHz, MCS1, X | 1059 63.8 218 BE1 124.8 22 %
S0pc duty cycle)
¥ | 10z | e79 | 22 1189
Z 10.83 698 224 144.1
10626- | IEEE BOZ.11ac WiFi (B0MHz, MCS0, X | 1089 69.1 218 | BE3 1268 DI
AAB d
Y 10.38 68.0 211 1216
Z 11.24 70.1 224 140.4
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10627- IEEE 802.11ac WiFi (80MHz, MCS1, 10,94 59,1 210 BER 1793 L

AAB 90pc duty cycle)

X
Y 10.43 68.0 211 121.2
z 11.32 0.2 225 148.9
;.AAM- COMAZ00D (1x Advanced) X .77 678 19.4 345 120.1 0.7 %
Y 3.51 66.0 18.3 117.6
Z 3.94 68.6 19.8 136.8

g ; :
Wbmmmﬂumummmm-m rectangular distribution and is expressed for the square of the
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Accrodiled by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service ks one of the signatorks to the EA
Multilateral Agreement for the recognition of calibration cenificates

Cliant My ] Contficate No: EX3-7485_Jan19
CALIBRATION CERTIFICATE _ 3
otic EX3DV4 -SNi7485

Calibeation procecure(s) a g:ﬂ.ﬁg. 3 @Q}Ldzﬂ‘ I;:ﬂm-d&ﬁ. QA GAL 23.v5,
S

This calibeation carificate documents the traceabilty io national standands, which realize the physical units of measurements (S1),
The measunsments and the uncertainbies with confidence probability ans given on the following pages and are part of the cerdificate.

Al calibrations have been conduched in the closed kabarabory Facility, emironment lemperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Slandasds [e] Cal Date (Certificale No.) Scheduled Calibration

Power mater NRP SN 104778 4-Apr-18 (Mo, 217-0267T202673) Ape-19

Power sensor NRP-Zi1 Sh: 103244 Od-Apr-18 (No. 217-02672) Ape-19

Powar sangor NRP-Z91 SH: 103245 Od-Apr-18 (No. 217-02673) Apr-18

Relerence 20 dB Alenuator SM: S5277 (20u) 04-Ape-18 [No. 217-02882) Ape.1d

DAES SM: 680 18-Dec-18 (Mo, DAE4-660_Dec18) Dec-19

Reference Probe ES30V2 SM: 3013 IN-Dec-18 (Mo, ES3-3013_Deci8) Desc-18

Secondary Stendords 17} Check Date {in house) Scheduled Check

Power meter E44198 SN: GB41293874 08-Apr-16 (in housa check Jun-18) In housa check: Jun-20

Power sensor E44124 SH: W4 1408087 08-Apr-16 [in house check Jun-18) In housa check: Jun-20

Power sensor E44124 SN: 000110210 0-Apr-16 (in house check Jun-18) In house check: Jun-20

RF g tor HP BE48C SN: USI8420U01 700 04-Aug-38 [ house check Jun-18) In housa check: Jun-20

Network Analyzer EB358A SN: US41080477 31-Mar-14 (in house check Oct-18) In housa chedk: Oct-10
Namé

Appraved by. Katja Pokovic 3  Tachnical Manager ﬁ“‘;ﬁr‘

Issued: Januany 26, 2019

This callbration cerificate shall nol be reproduced except in full without weitien approval of the laboratory.
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Calibration Laboratory of §  Schweizerischer Kallbrierdienst

Schmid & Partner © Service suisse ditalonnage
Engineering AG s SBervizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Sorvice

Actredited by the Swiss Accreditation Senvice (SAS) Acereditation No.: SCS 0108

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lquid

MORM:,y,z sengitivity in free space

ConvF sensitivity in TSL/ NORM:x,y.2

DCP dicde compression point

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

A B CD maodulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

e, 8=0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

c) EEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices

used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d} KDB BB5B64, “SAR Measurement Requirements for 100 MHz 1o & GHz™

Hﬂﬂmds Applied and Interpretation of Parameters:
NORMyx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: Rﬂmwguﬂal
NORMyx,y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

= NORM(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versicns later than 4.2. The uncertainty of the frequency response s included
in the stated uncertainty of ConvF.

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

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

Axy.z Bayz Cuy.z Dxy.z VRxy.z A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.,

« ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fisld distributions based on power
measurements for f > 800 MHz, The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMy, v,z * ConvF whareby the uncertainty cormesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

« Spherical isctropy (30 deviation from isofropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

s Sensor Offset; The sensor offset cormesponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

= Connecior Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Morm (pvi(vim)*)" 0.46 0.45 0.46 101 %
DCP (mVY" 100.5 04,4 103.1
Calibration Results for Modulation Response
uiD Communication System Name A B C ] VR Max Unc®
dB dBVV dB8 mV dev. [k=2)
(] (= % 0.0 0.0 1.0 000 | 1325 | +38% | t4.7 %
Y 0.0 0.0 1.0 128.0
¥ 0.0 0.0 1.0 131.8
Mote: For details on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of Morm XY .2 do not affect the E™-feld uncerainty inside TSL (see Pages 5 and 6).
® Nunerical imeanzation parametsr unoenanty ot requined.

"-Wbmmmmwmmmmmwmamumhhmdlh
firld value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Sensor Model Parameters

Other Probe Parameters

Sensor Arrangemeant Triangular
Conneclor Angle 1) 1.2
Mechanical Surface Detection Moda enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
[ Tip Length Gmm
Tip Diameter 2.5 mm
| Probe Tip to Sensor X Calibration Point Tmm
Probe Tip to Sensor Y Calibration Point 1 mm
Frobe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-T485_Jan19 Page 4 of 17
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Une

f(MHz}® | Permittivity" {sim} " ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2}
150 52.3 0.76 14.28 14.29 1429 0.00 1.00 +13.3%
300 45.3 0.87 13.10 13.10 13.10 0.08 1,10 +13.3%
450 435 0.87 11.85 11.95 11.95 0.13 1.20 £133%
750 41.9 0.89 10.90 10.80 10.90 0.42 0.89 +12.0%
835 415 0.80 10.53 10.53 10.53 0.38 0.97 +12.0%
900 415 0.97 10.26 10.26 10,26 0.33 1.01 +120%
1450 40.5 1.20 9.56 8.56 9.56 0.40 0.83 +120%
1810 40.0 1.40 B.95 8.95 8.95 0.35 0.84 +12.0%
1900 40.0 1.40 8.70 8.70 8.70 0.32 0.84 +120%
2100 39.8 1.49 8.80 8.80 8.80 0.31 0.84 +12.0%
2300 39.5 1.67 8.21 821 8.21 0.29 0.88 +120%
2450 39.2 1.80 7.84 7.84 7.84 0.36 0.90 +12.0%
2600 30.0 1.96 7.64 7.64 7.64 0.39 0.85 +12.0%
3500 379 2.61 7.36 7.36 7.36 0.26 1.25 +13.1 %
aroo 3T 3.12 7.03 7.03 7.03 0.24 1.30 £131 %

© Frequency valiclty above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else i is restricted fo £ 50 MHz. The
uncertainty is the RSS of the Convf uncenainty al calibration freguency and the uncertainty for the indcated irequency band. Frequency validity
bedow 300 MHz ks £ 10, 25, 40, 50 and 70 MHz for ConvF assessmaents at 20, 84, 128, 1560 and 220 MHz respectively. Validity of CorvF assessed at
B MHz is 4-8 MHz, and CornF asseased st 13 MHE is 8-19 MHz. Above 5 GHz frequency validity can be extended 1o = 110 MHz.

F At frequancies balow 3 GHz, the validity of lissue parameters (c and o) can be relaxed 1o = 10% if liquid compensation formula is applied to

pammeters.
# Alpha/Depth ane determined during calibration. SPEAG warrants that the remaining deviation due to the boundary ebect afler compensation is
ahways bess than £ 1% for frequencies below 3 GHz and below & 2% for frequencies batween 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Calibration Parameter Determined in Body Tissue Simulating Media

g
f i P-m' wm ConvFX | ConvFY | ConvFZ | Alpha® D[.n:":] |l|'::l
150 61.9 0.80 13.55 13.55 13.55 | 0.00 1.00 | £133%
300 58.2 0.92 12.62 12.62 | 1262 | 0.04 110 | +£133%
450 56.7 0.84 12.52 12.52 1252 | 008 120 | +133%
750 55.5 0.96 1075 | 10.75 10.75 | 027 113 | +120%
B35 55.2 0.97 10.43 10.43 1043 | 045 | 084 | +120%
800 55.0 1.05 10.32 10.32 1032 | 0.31 089 | +120%
1450 54.0 1.30 9.01 8.1 .01 029 | 080 | +120%
1810 53.3 1.52 8.47 B.47 B.47 037 | 084 | £120%
1900 53.3 1.52 8.23 8.23 8.23 028 | 098 | +120%
2100 53.2 1.62 8.41 8.41 B.41 029 | 096 | £120%
2300 52.9 1.81 8.10 8.10 8.10 038 | 082 | £120%
2450 527 1.95 8.09 8.09 8.08 0.21 145 | £120%
| 2600 52.5 2.16 7.88 7.88 7.88 0.25 099 | £120%
3500 51.3 3.31 7.11 7.1 7.1 0.25 120 | +131%
3700 51.0 3.55 7.06 7.06 7.06 0.23 125 | £131%

‘rmvm-mmmuumuum appbes for DASY v4.4 and highar (see Page 2). else it i restricted 10 £ 50 MHz. The
uncestainty is the RSS of the ConvF uncenainty at calibration frequency and the uncertainty for (he indicated frequency band. Frequency validity
bedow 300 MHz is & 10, 25, 40, 50 and 70 MHz for ConvF assessments a1 30, B4, 128, 150 and 220 MHz respectively, Validity of CorvF assessed al
a.u-zuq-wm;,md::.w.rrm.:13uizns.mmmﬁmwwmwmmmmdm:ﬂnmt
" Al trequencies balow 3 GHz, the validity of fissue parameters (c and o} can be relaxed 1o £ 10% # liguid compensation formiula is appled to
miasuned SAR values. Al frequancies above 3 GHz. the validity of tssue parameters [z and o) is restricted bo £ 5%. The uncertainty is the RSS of
IMMWTUMWMW

are datenméined during calibration, SPEAG warrants that the remaining deviation due 1o the boundary effect aher compensation i
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any distance langer than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

;1T

—_
i
=TT
¥
¥
1
1
i
4

|

Frequency response (normalized)
TITT 00 ET TATTU0 T orsET

TTTTETTTT

0 500 1000 1500
f [MHz)

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

Ceriificate Mo: EX3-7485_Jan19 Paga 7 of 17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
Page 71 of 107



FCC ID: AZ489FT7126 / I1C: 109U-89FT7126 Report ID: P17781-EME-00003/00004

EX3DV4- SN:T485 January 23, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
oy =i
1 -— = " o &
ool Iy - - S—
* " b +
H
. . 4 W * - "
g | iz 0
wa * - # 1 ' L L] F i
LA P o e s A = g . ]
" 2 [ T 1 oz, od o os |
* i - aw "l | @ =X -
o I & -
A ; 3 I ] 1
.
L] ' & .‘ & p
" L T A= L]
o o TR e 2 L " e
.-
— ;!J,;: — —_— —— b
[} (] [n [] . [w]
Tot x ¥ z Tt x ¥ z

1@& ﬂ-ﬁﬂ: 'IBG_FHH: Hgﬂt

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(SAR}cad)
(TEM cell , foar= 1900 MH2)

nat compansated compansated

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

f= 835 MHz WGLS RS (H_comF) = 1900 MHz WGLS R22 (H_convF)
613 X
w |
N ]
" '
LY |
2 2 m
2 0 (|
3 =
a #
|
o S o i
w 5 F.2 b ) ¥ & ] ] Hl i = k1 i
zimm 2 [rrem]
) 1] ] ]
ok LUFEE ruhtc s o e

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

-0 -0&8 -06 -04 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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#.ppendlr Modulation Calibration Parameters
Communication S]rlhm MHame A B [ v} VR Une™
dB BV dB mv (k=2)
[1] (= 0.0 0.0 1.0 0.00 132.5 38 %
0.0 0.0 1.0 129.0
0.0 0.0 1.0 131.8
g:il;‘i- UMTS-FDOD (WCDMA) 327 66.4 178 | 29 142.4 7%
o2 4.5 16.8 138.7
_ 361 895 20,0 142.8
émm?- UMTS-FDD (HSDPA) 442 65.9 1748 358 127.9 .7 %
4.26 BB 17.3 146.5
. 462 67.5 19.1 128.2
éﬁw UMTS-FOD (HSUPA, Subtest 2) 4,42 65.9 18.0 198 128.1 T %
4.29 64,9 174 146.2
462 67.4 19.1 128.2

10100- LTE-FDD (SC-FDMA, 100% RE, 20
CAE MHz, QPSK)

6.11 662 189 5.67 134.3 22y

5.88 652 18.4 129.8
626 67.2 1.7 134.6
724 67.0 19.6 B.4zZ 142.9 122 %

10101- | LTE-FDD (SC-FOMA, 100% RB, 20
CAE MHz, 16-QAM)

702 66.2 19.2 137.8
7.3 67.5 20.1 143.9
6.03 66.1 19.0 5.80 131.8 #+.7%

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

6.09 66.3 18.2 149.4
6.12 66.9 18.7 132.1
6.99 86.9 19.6 643 138.2 125%

10108- LTE-FDD {SC-FDMA, 100% RB, 10
CAG MHz, 16-0AM)

6.85 £6.3 19.4 133.8
. " 7.07 67.4 20.1 138.7
10110- | LTE-FDD (SC-FDMA, 100% RE, 5 MHz, 571 85.7 18.8 575 127.7 125 %
CAG QPEK)
577 85.8 19.0 145,1
- 5.84 66.7 196 128.5
10111- | LTE-FDD (SC-FDMA, 100°% RB, 5 MHz, 6.73 6.8 19.6 .44 1331 +1.9%
| CAG 16-QANM)
6.57 B6.0 18.2 1281
6.81 674 202 1337
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, .53 8.4 0 B.OT 144.8 3.0 %
CAC BPSK)
8.73 679 20.8 138.8
9.98 68.7 21.3 145.4

10140- LTE-FDD (SC-FDMA, 100% RB, 15
CAE MHz, 16-QAM)

T.42 &67.2 19.8 649 144.3 +2.2 %

7.18 66.4 19.4 1391
7.48 61.7 203 144.7
10142- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 5.74 6.5 19.3 573 147.7 £#1.9%
CAE QPEK)
558 | 656 | 189 421
B 583 | 673 | 200 148.4
10143- LTE-FDD (SC-FDMA, 100% RE, 3 MHz, 643 66.7 19.5 6.35 128.7 $22%
CAE 16-QAM)
651 | ©68 | 196 1487
855 | 675 | 201 1300

b Ll o L) e ) (] - o A A TR 3 | Bl | = Pl | =€ AT | | =2 5 | Pl | = o L 3 | | = i |3

10145- | LTE-FDD (SC-FDMA, 100% RB, 1.4 5.52 667 194 5.76 1420 0%

CAF MHz, QPSK)
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¥ | 532 65.9 12.0 137.0
ST . z | s5sa 67.3 20.0 143.0
1 LTE-FDD (SC-FDMA, 100% RB, 1.4 % | 837 67.9 20.1 641 1443 122 %
CAF MHz. 16-0AM)
¥ 620 67.4 20.0 140.4
. z | Ba7 B85 20.7 1458
10149- | LTE-FOD (SC-FOMA, 50% RB, 20MHz, | x | ga8 ; 6.42 138. 1,
L4k Pl 668 19.6 3 9%
¥ | 683 66.2 19,3 1335
_ 2| 705 674 201 1364
10154- | LTE-FDD (SC-FOMA, 50% RB, 10MHz, | X | 573 65, ! 575 1276
i 8 189 122 %
¥ | 579 65.9 18.0 145.4
Z2 | sa2 6.6 19.6 128.0
x| &m0 BB.7 19.5 643 1328 H22%

10155- LTE-FDD (SC-FDMA, 50% RB, 10 MHz,
16-00AM)

10170~ | LTE-FDD (SC-FOMA, 1 RB, 20 MHz,
CAE 16-QAM)

6.56 6B.O 206 6.52 148.7 $2.2%

CAG
Y | &aed 66.2 19.4 129.3
10156- | LTE-FOD (SCFOMA, 50% RB PR b e Sl
; .G ; 3 3
CAG P ( MHz, X 5T 665 18.3 579 146.3 2.2 %
¥ 557 B5.7 19.0 140.8
Z 5.76 671 19.9 146.6
10157- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, x 643 66.8 18.6 6.49 1‘ziu +1.9%
CAG 16-QAM)
¥ 6.56 67.1 19.9 1454
Z 6.54 67.5 203 1276
10180- LTE-FDD {SC-FDMA, 50% RB, 15 MHz, X 6.14 66.3 19.1 5.82 1324 +1.9%
CAE _QPSK)
A 603 65.8 18.9 128.5
= Z 6.23 G7.0 109.7 1331
10161- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | % | 7.01 66.9 196 6.43 1283 $1.9%
| CAE | 16-0AM)
i 6,86 B66.3 19.4 1334
= z 711 &T.6 20.2 . 138.1
10166- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | x | 495 66.6 19.3 548 1363 18 %
CAF QPSK)
i 4.87 B5.9 19,0 132.2
Z | 507 B7.5 201 136.7
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | x 572 B7.5 2000 621 136.4 +2 7 %
CAF 16-CIAM)
¥ | 566 B7.0 19.8 1324
;_ 550 B68.7 208 137 .5
10168- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, x| 475 66.3 184 | 673 | 1300 1.7 %
CAE QPSK)
¥ | 489 66.6 19.6 1486
z 4,88 B7.5 203 130.7
*
¥
F
x
¥
z
x
¥
z

549 67.3 203 146.3
i 5.48 66.0 209 12680
10175- | LTE-FDD (SC-FOMA, 1 RE, 10 MHz, 4.74 66.3 183 | 572 | 1285 9%
CAG QPSK)
4.68 66.6 19.6 148.5
4,89 875 20.4 130.4
10176 LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 5.56 680 206 6.52 1487 2%
CAG 16-0AM)
547 67.2 20.2 146.3
547 68.0 20,9 1277
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o— __ _
Gll}?? E‘I’FEFDB {SC-FDMA, 1 RB, 5 MHz, x 4.76 B&.4 19.4 573 130.1 1.0 %
Y| 488 | e66 | 198 1478
0178 | LTEFOD (SCFOWA TRE S e 16 | o o ——or8 | 204 e
.1 RE, 7
s X | 555 | 880 | 208 | 652 | 489 | =3%
¥ | 548 | er2z | 202 1463
S Z | 552 | esz | 210 127.7
o TeR [SC-FOMA, 1 RB, 15 Mz, X| 477 | 864 | 194 | 572 | 1300 | TO%
¥ | 488 | 666 | 196 1483
e Z| 492 | er7 | 204 130.7
- TRB, 15 MHz,
10E L= ol X | 556 | 680 | 208 | 652 | W88 | ©=I%
¥ | 551 | e74 | 204 1461
S E— Z| 549 | 681 | 208 1277
vk Pty (SC-FDMA, 1 RB, 3 MHz, x 477 B6.4 19.4 573 128.7 £330
¥ | 488 [IX 198 148.3 ]
10185- | LTE-FDD (SC-FOMA, 1 RB, La; oS | 204 12
Mz, 16
e e X | 556 | ea1 | 207 | 651 | 1468 | 2I%
Y| 548 | B73 | 203 196.4
T0187- | LTEFDD (8CFD T e 209 3
o TEn {SC-FDMA, 1 RB, 1.4 Wiz, X | 476 | 664 | 194 | 573 | 1295 | 5%
¥ 4,87 664 19.5 148.5
e ——— Z| a9 | 676 | 204 130.3
i 1 -Fu? (SC-FDMA, 1RB, 14MHz, | X | 557 | 880 | 208 | 652 | 1496 | =23%
¥ | 548 | erz | 202 146.6
SN Z | 549 | €81 | 210 127.7
.11n 6.5
L = Mixed, 6.5 Mbps, X| 95 | 683 | 211 | 810 | 1372 | =Z7%
¥ | 93 | er8 | 208 131.6
i Z | o960 | 686 | 214 138.2
g?‘» UMTS-FDD (HSPA+) x| avv &7.0 194 5.97 138.3 22%
¥ 86T 658 EE 1345
10274- | UMTS-FOD (HSUPA, Subl eI 200 o
= #st 5, 3GPP
| = X | 575 | 667 | 187 | 487 | 1353 | #H9%
Y | 554 | 656 | 182 1314
10275- | UMTS-FOD (HSUPA, Subiss ST | 194 e
15, 3GPF
. o X | 440 | ©68 | 185 | 396 | 1458 | 0%
¥ | 423 | 856 | 180 1407
Z | 457 | 681 | 196 1458
10297 | LTE-FDD (SC-FOMA, S0% RB, Mz, | X | 608 | 663 | 192 | 581 | 1305 | 7%
¥ | 625 | 62 | 199 1460
s WAL Z| 618 | e72 | 199 130.8
jU2se- | LTEFDD(SC-FOMA.S0% RB,3MHz | X | 557 | 667 | 194 | 672 | 1438 | #139%
b 5.54 66.5 194 1384
: S Z| 510 | er7 | 202 444
0259 ISC-F . 3 MHz,
L : X | 650 | 680 | 202 | 639 | 1475 | HiE%
¥ | 641 675 | 204 426
Z | 660 | 686 | 208 148.1
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10311- | LTE-FDD (SC-FDMA, 100% RS, 15 % | 680 B6.7 10.4 6.06 1365 +19%
AAD MHz, QPSK)

¥ | 648 66.3 19.3 1315
Z | 687 67.4 20.0 136.0
10415- | IEEE B0Z.11b WiFi 2.4 GHz (0SS5, 1 x| 283 6.1 18.6 1.54 146.6 1.7 %
A Mbps, $9pc duty cycla)
¥ | 273 67.8 18.0 141.9
B Z| asm T6.8 2.9 146.2
10416- | IEEE B02.11g WIFi 2.4 GHz (ERP- X | o984 [E 211 8.23 1377 2.7 %
AdA OFDM, & Mbps, 99pc duty cycla)
¥ | 844 67.8 20.8 131.7
il i Z | sss 68.7 21.5 138.3
10418- | [EEE B02.11g WiFi 2.4 GHz (DS55- x| 8s0 68.2 211 814 1361 £2.7%
AAR QFDM, 6 Mbps, 99pc duty cyde, Lang
proambube)
¥ | 832 67.7 20.8 1308
Z| 9ss BB.5 21.4 136.7
10435- | LTE-TDD [SC-FDMA, 1 RB, 20 MHz, x| 558 60.0 222 7.82 1498 5% |
AAF QPSK. UL Subfr 2.3.4,7.8.9)
¥ | 534 67.4 214 1423
Z | S47 Ga.8 723 129.6
10457- | UMTS-FDD (DC-HSDPA) X | &o03 BE.T 19.5 8.62 134.0 +2.2%
A
¥ | 7m B6.3 19.3 129.2
o Z| soa 67.1 19.9 134.2
;.?u.‘am' UMTS-FOD (WCDOMA, AMR) x| aor BA.6 18.9 238 139.3 .7 %
Y | 284 67.0 18.1 1355
Z| aro 73.8 220 139.1
10461- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 542 68.1 21.7 782 128.9 1.7 %
LY QPSK, UL Subframe=2.3.4,7.8.9)
Y | 538 67.5 21.5 141.8
F 5.50 689 | 223 129.2 —|
10462- | LTE-TOD (SC-FDMA, 1 RE, 1.4 MHz, % | s02 69.9 227 B.30 146.8 +1.9 %
AAA, 16-0AM, UL Subframe=2,3.4.7.8.9)
¥ | 573 68.1 21.9 139.1
[ Z | ®.08 70.5 234 146.9 ]
10464- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 559 69.0 221 T.82 1483 +1.9%
AAB OPSK, UL Subframe=2.3,4.7,8.9)
Y | 530 &67.1 21.1 1423
zZ| 586 69.7 228 150.0
10465- | LTE-TDD (SC-FDMA, 1RB, 3MHz, 16- | X | &01 69.7 227 83z 148.1 +1.9%
AAB QAM, UL Subframe=2,3.4,7,6,9)
¥ | 573 &67.9 218 139.2
Z| 614 T0.6 234 147.9
10467- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, x| 557 66.9 221 782 149.2 $.9%
AAE QPSK, UL Sublrame=2.3.4.7.8.9)
¥ | s30 67.1 1.1 142.1
Z 5.46 6.7 222 1289
10468- | LTE-TDD (SC-FDMA, 1RB,5MHz, 16- | x | &02 69.8 27 832 146.5 $1.8%
AAE QAM, UL Subframe=2.34.7.8.9)
Y 5.72 67.9 2.7 130.4
Z| 813 70.6 234 147.0
10470- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, x| 557 B89 21 7.82 148.1 22%
AAE QPSK, UL Sublrames2.3.4.7.8.8)
¥ | 5% 67.2 211 1423
4 545 B68.7 222 128.8
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10471- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-
AME QAM, UL Subframe=23.4.7.8.9)

6.01 69.7 27 8.32 146.6 +1.9 %

5T 679 217 138.8
6.11 T0.8 234 147.5
5.58 B4.0 221 7.B2 149.2 £25%

10473- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz,
AAE QPSK, L Subframe=2,3.4,7,8,5)

530 67.1 1.1 1427
10474- | LTE-TDD [SC-FOMA, 1 RB, S47_| 688 | 223 128.8
- - TR, 15MHz, 16- _
AAE | QAM, UL Sublrame=2,3.4,7.8.9) 602 | 698 | 228 | 832 | 1464 | #=25%
5T1_| 678 | 217 T
610 | 705 | 233 47.8

10477 | LTE-TDD [SC-FOMA. 1 RB_ 20 Wiz 16 600 | 697 | 227 | 832 | a7 | usw

AMF QAM, UL Sublframe=2,3.,4,7.8.9)

5.7 678 | 218 139.8
10479- | LTE-TOD [SCFONA, it | 706 | 234 147.7
- 50% RB, 1.4 MHz, : .
AAA | OPSK, UL Subframe=2,3,4.7.8.9) 568 | 67 | 213 | 774 | 1343 | 22%
5.57 66.9 209 1405
572 | 682 | 218 1347

10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, B3 69.0 220 8.18 135.9 +22%

AR 16-QAM, UL Subframe=2,3.4.7.6.9)

6.13 B7.9 21.5 149.8
6.38 69.5 226 136.7
6.09 67.7 22 M 141.8 +25%

10482~ | LTE-TDD (SC-FOMA, 50% RB, 1 MHz,
AR OPSK, UL Sublrame=2,3.4.7.8.9)

5.76 66.0 203 1356
10483- | LTE-TDD (SC-FDMA, 6.11 68.1 2.7 1425
= 50% RB, 3 MHz, 7.06 B9.0 - e e
AE 16-0AM, UL Sublrame=2,3.4.7 8.9) 221 %
668 67.2 211 THE
10485- | LTE-TDD (SC-FOMA, 50% 710 | 693 | 225 1476
¥ . RB, § MHz, _ . .
AAE | GPSK, UL Sublrame=2,3.4,7,8.9) 605 | 674 | 210 | 760 | 161 | ZI%
375 | #68 | 202 137.6
6.09 678 | 215 1447

10486- | LTE-TDD (SC-FOMA, 50% RB, 5 MHz,
AAE 16-QAM. UL Subframe=2,3.4.7.8.9)

6.99 679 215 838 128.4 2.2 %

Ea Lt I Ll o 3 L 4 - N 8 53 [ B ¥ [N () VY [ ol Lol o B ) 4 - T -

6.84 67.2 21.2 1431
10488- | LTE-TDD (SC-FOMA, 50% 105 1 o6d | 220 129.3
- RE, 10 Mz, - . 1= :
AAE GPSK, UL Subframe=2,3.4,7,8,9) 668 | 207 0 | 1278 2.7 %
6.10 6.0 20.3 142.8
10489- | LTE-TOD (SCFDMA, 50% FB, 538 o4 | 13 tae
: S0 M T. ; : B3l
AAE 16-QAM, UL Sublrame=2,3,4.7 8,9) ol Bl 3 | 25%
7.07 67.0 21.0 149.8
728 | esz | zis 1358

10487- | LTE-TDD (SC-FOMA, 50% RB, 15 NHz, .65 672 | 208 | 774 | 1334 L)

AAE QPSK, UL Subframe=2.3,4,7,8,9)

643 66.3 20.4 147.9
6.71 &7.8 214 133.7
.7z 68.0 215 841 1416 2T%

10482- | LTE-TDD (SC-FOMA, 50% RB, 15 MHz,
AAE 16-QAM, UL Subframe=2 34,7 .8.9)

7.35 B66.6 208 134.4
.74 684 21.9 141.9
663 B67.2 209 T.74 1327 $2T7%

10484- | LTE-TDD (SC-FOMA, 50% RB, 20 MHz,
AAF QPSK, UL Sublrame=2.3.4,7.8.9)

Ll Gt I L] -4 -2 ) I [T B (- ]

6.39 663 | 204 147.1
6.67 678 | 214 1332
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EX30V4- SN:T485 January 23, 2019
10495~ LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 7.65 B67.9 215 EH 141.2 25%
AAF 16-0AM, UL Subframe=2,3,4.7,8.9)

¥ 7.27 66,5 20.7 1342
Z 7.66 68.2 218 141.8
10487- | LTE-TDD {SC-FDMA, 100% RB, 1.4 ¥ 6.00 &7.8 21.2 7.67 141.2 25%
Adut, MHz, QPSK, UL Sublrame=2.3.4.7,8.9)
¥ 5.69 65.2 0.3 134.7
B z 6.05 £8.4 21.8 1415
10488- | LTE-TDD (SC-FDMA, 100% RSB, 1.4 x 685 Ba.1 221 B.40 144.1 1.0 %
AR, MHz, 168-QAM, UL
Subframe=2.3.4,7.8.9)
Y 6.61 674 21.2 137.4
B F4 6.99 69.4 225 _ 145.3
10500- | LTE-TDD (SC-FDMA. 100% RB.3MHz, | X | 624 | 67.5 | 211 | 767 | 1467 | 22%
AL OPSK, UL Subframe=2 34,7 8.9)
Y 592 65.9 20.2 139.9
- s 6.20 68.1 2.7 146.9
10501- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X 7.18 68.0 216 B4 1305 2.7%
AAR 16-0AM, UL Subframe=2,3.4,7,8.9)
¥ | 688 67.1 21.4 1454
N 2| 72 684 | 220 1316
10503- LTE-TDD (SC-FDOMA, 100% RB, 5MHz, | X 629 669 20.7 T.72 128.0 HT%
AAE OPSK, UL Subframe=2.3.4,7,8.9)
¥ | 610 B6.0 20.3 1427
z 6.35 674 21.3 129.0
10504- | LTE-TDD {SC-FDMA, 100% RB, 5MHz, | x [ 727 67.8 214 83 1354 8%
AME 16-00AM, UL Sublrame=2,3.4.7.8.9)
ks 7.06 B5.9 21.0 150.0
z 7.32 B8.2 21.8 136.2
10508- | LTE-TDD (SC-FDMA, 100% RB, 10 *x | 683 B7.2 209 7.74 1328 325 %
| ARE MHz, OPSK, UL Subframe=2,3.4.7.8.9)
¥ | 642 6.4 20.5 1478
Z | 667 67.8 21.4 133.2
10507- LTE-TDD (SC-FDMA, 100% RB, 10 X T.65 67.9 214 B.36 141.2 +2.5 %
AME MHz, 16-0AM, UL
Subframe=2 3.4 7 8 9)
¥ 7.28 65.6 208 1338
- oun Z T.67 68.3 218 141.9
10509 LTE-TDD (SC-FDMA, 100% RB, 15 X 7.25 6T.8 2.2 T.8989 138.9 +2 5%
AAE MHz, QPSK, UL Subframe=2,3 4.7.8,9)
¥ | 662 86.2 20.4 1316
- F 7.20 68,3 21.7 1381
10510- LTE-TDD (SC-FDOMA, 100% RB, 15 x B.AT 683 "7 B.49 148.7 +2 5 5%
AAE MHz, 16-0AM, UL
Subframe=2.3.4.7,8.9)
¥ 7.7 66,7 0.9 138.9
= z 816 6B.6 2.0 147.6
10512- | LTE-TDD (SC-FDMA, 100% RB, 20 x B.97 67.7 21.0 7.74 137.5 2.0 %
AAF MHz, OPSK, UL Subframe=2,3,4 7.6.9)
¥ .56 66.2 203 130.3
F 4 7.01 68.3 215 137.7
10513 | LTE-TDD (SC-FDMA, 100% RB, 20 x 8.02 68.1 2.6 842 146.5 $2.5%
AAF MHz, 16-0AM, UL
Subframe=2.3 4 7 8 8)
¥ 7.60 667 20.9 137.7
- z 8.03 68.4 219 1468
35;5- IEEE B02.1 1: WIFi 2.4: GHz (D558, 2 X 3.03 6.9 18.0 1.58 1460 +1.4 %
¥ 257 6.6 17.3 140.8
F 4,02 771 23.0 1457
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10592- | IEEE BO0Z.11n (HT Mixed, 20MHz, 10.04 6E.6 FIK] 879 136.6 30 %

AAB MCS51, S0pc duty cyche)

9.83 681 214 130.4
70599- | IEEE B0Z.11n (HT Mixed, 40M T T T e
A1 ] Hz,
AAB MC50 10.50 69.0 .7 8.ra 1443 £3.0%
10L20 683 214 135.9
10.52 69,2 220 144.8

10.58 69.1 218 8.88 1447 £3.0%

10.29 B84 21.5 136.9
10.61 69.3 221 145.0

EX3DV4- SN:7485 January 23, 2019
10568~ | IEEE BO2.11g WiFi 2.4 GHz (D855~ 27% |
1ok I e &k : X| 968 | 883 | 211 | 825 | 1970 | &£7%
¥ | 951 880 | 210 1319

70571- | IEEE 802,110 WiFi 2.4 GHz (0555 21 S L w7 | 25 L

. - - A x| 310 . : 1. ;

o e Hak 2 696 | 194 % | 1422 | #19%
¥ | 267 | 668 | 178 1575
Z | 415 | 768 | 30 14219

;ﬁi’- EEE 802.11b WiFi 2.4 GHz (D355, 2 x| an 60.9 182 189 | 1418 HI1%
¥ | 268 | 670 | 178 1374

10575 | IEEE B02.11g WiFl 2.4 GHz 21 oL 228 Lind

1g

AR DM o {Ds]ss» x| a7m 683 214 859 1343 230 %
Y| o858 | 679 | :12 128.5

10576- | IEEE 802.11 WiFi 2.4 GHz £ 989 | o872 .

A1g

o : (DS55- x| am 68.4 214 860 1341 3.0 %
¥ | 853 678 | 212 128.1

10581- | IEEE 802.11n (HT Mixed, 20MHz, o 218 i

= S hli] s

s X | 986 | 684 | 215 | B63 | 132 | [0%
¥ | 966 | 678 | 212 130.3
Z| 993 | ee7 | 218 137.4
3
¥
z
x
¥
Z_
3
¥
z
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

RO
SN, Schweizerischer Kalibrierdienst

S
c Service suisse d'étalonnage
S

e,
e

—

TN,
Uoulyal W

Servizio svizzero di taratura
Swiss Calibration Service

oy
o

)

e

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

Motorola Solutions MY

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: CLA150-4005_Feb18

Object CLA150 - SN: 4005

Calibration procedure(s) QA CAL-15.v8

Calibration procedure for system validation sources below 700 MHz

Calibration date: February 09, 2018

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards

1D #

Cal Date (Certificate No.)

Scheduled Calibration

Power meter NRP

Power sensor NAP-Z91
Power sensor NRP-Z91
Reference 20 dB Attenuator

Reference Probe EX3DV4
DAE4

Secondary Standards

Type-N mismatch combination

SN: 104778

SN: 103244

SN: 103245

SN: 6277 (20%)
SN: 5047.2 / 08327
SN: 3877

SN: 654

1D #

04-Apr-17 (No. 217-02521/02522)
04-Apr-17 (No. 217-02521)
04-Apr-17 (No, 217-02522)
07-Apr-17 (No. 217-02528)
07-Apr-17 (No. 217-02529)
30-Dec-17 (No, EX3-3877_Dec17)
24-Jul-17 (No. DAE4-654_Jul17)

Check Date (in house)

Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Dec-18
Jul-18

Scheduled Chack

Power meter E44198
Power sensor E4412A
Power sensor E4412A

RF generator HP 8648C
Metwork Analyzer HP 8753E

Calibrated by:

Approved by:

SN: GB41293874
SN: MY41498087
SN: 000110210

SN: US3642U01700

SN: US37390585

Name
Jeton Kastrati

Katja Pokovic

06-Apr-16 (No. 217-02285/02284)
06-Apr-16 (No. 217-02285)
06-Apr-16 (No. 217-02284
04-Aug-99 (in house check Jun-16)
18-0¢t-01 (in house chack Oct-17)

Function
Laboratory Technician

Technical Manager

In house check: Jun-18
In house check: Jun-18
In house check: Jun-18
In house check: Jun-18
In house check: Oct-18

Signature

L=
-

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: February 12, 2018

Cenrtificate No: CLA150-4005_Feb18
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Calibration Laboratory of

j S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 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.

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

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

The 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%.

Certificate No: CLA150-4005_Feb18 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report ID: P17781-EME-00003/00004

DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
EUT Positioning Touch Position

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 150 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 523 0.76 mho/m

Measured Head TSL parameters (22.0+0.2)°C 503+6% 0.76 mho/m £ 6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 1 W input power 3.80 Wikg

SAR for nominal Head TSL parameters normalized to 1W 3.77 Wikg = 18.4 % (k=2)

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

SAR measured 1 W input power 2.52 Wikg

SAR for nominal Head TSL parameters normalized to 1W 2.50 W/kg £ 18.0 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 619 0.80 mho/m

Measured Body TSL parameters (22.0£0.2) °C 62.1+6% 0.81 mho/m + 6 %

Body TSL temperature change during test <05°C aenr -
SAR result with Body TSL

SAR averaged over 1 cm’® (1 g) of Body TSL Condition

SAR measured 1 W input power 3.87 Wikg

SAR for nominal Body TSL parameters normalized to 1W 3.84 W/kg = 18.4 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 1 W input power 2.57 W/kg

SAR for nominal Body TSL parameters normalized to 1W 2.55 W/kg = 18.0 % (k=2)

GCertificate No: CLA150-4005_Feb18 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 419Q+20jQ
Return Loss -208dB

Antenna Parameters with Body TSL

Irr:p';dance. transformed to feed point 4290 4+08jQ

Return Loss -223dB
Additional EUT Data

Manufactured by SPEAG

Manufactured on August 23, 2013
Certificate No: CLA150-4005_Feb18 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 09.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4005

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

Medium parameters used: f = 150 MHz; 6 = 0.76 S/m; & = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN3877; ConvF(12.12, 12,12, 12.12); Calibrated: 30.12.2017,;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 24.07.2017
* Phantom: ELI v4.0; Type: QDOVAOO1BB; Serial: TP:1003

e DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.37 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 83.36 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 7.14 W/kg

SAR(1 g) = 3.8 W/kg; SAR(10 g) = 2.52 W/kg
Maximum value of SAR (measured) = 5.33 W/kg

-2.87
-5.74
-8.62

-11.49

-14.36

0dB =5.37 W/kg =7.30 dBW/kg

Certificate No: CLA150-4005_Feb18 Page 5 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
Page 87 of 107



FCC ID: AZ489FT7126 / I1C: 109U-89FT7126 Report ID: P17781-EME-00003/00004

Impedance Measurement Plot for Head TSL

9 Feb 2018 12:92:84
CHI) s11 1UFS 2141887 ¢ 284300 2.1677 nH 150,000 008 MHz

"

Ca

fiv

16

Hld

CHZ 511 LOB 3 dB/REF -10 o8 " 2:-20.619 d8 150,000 000 1Hz
[ 1 I i - i [ |
'% —== T ! = T
- — 4 +

Ca | |

2;9 I - [— _-_ : _ : . é“ ! . .l
H1d !> | -—L [ , i i |

STOP 200.000 000 HHz

' —

START 100.800 000 NHz
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DASYS5 Validation Report for Body TSL

Date: 09.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4005

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

Medium parameters used: f = 150 MHz; 6 = 0.81 $/m; g, = 62.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN3877, ConvF(11.57, 11.57, 11.57); Calibrated: 30.12.2017;
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn654; Calibrated: 24.07.2017
e Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:1003
» DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.47 W/kg

CLA Calibration for MSL-LF Tissue/CL.A150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 81.25 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 7.26 W/kg

SAR(1 g) = 3.87 W/kg; SAR(10 g) = 2.57 W/kg

Maximum value of SAR (measured) = 5.37 W/kg

-5.95
-8.93
-11.90
-14.88
0dB =547 W/kg =738 dBW/kg
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Impedance Measurement Plot for Body TSL

9 Feb 2018 15:24:18
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Calibration Laboratory of L, walzertecher Nallbrlerdlonst
Schmid & Partner \—"\Efﬁ:’ = m suisse d'étalonnage
Engineering AG z 3 C servizio svizzero i taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland -z;m"%,“;"\l;ﬁ S swiss Calibration Service
Accrodited by tha Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
umwmmmmauﬂmm

ciet  Motorola Solutio Centificate No: D2450V2-781_Apr18
|Cﬂ.LIBRﬁTIUN CEHTlFlCATE i

_— 4SOV ST

Calibration procadure(s) QA CAL-05.v10D ! o

Calibration Mmfwdﬂ:ﬁavﬂlﬂaﬂm kits above 700 MHz

Calibation date: April 11, 2018

Thits calibration cerificata documents the traceability to national standards, which realize the physical units of measurements (51).
The measurements and tha uncestainiies with confidance probability are given on the following pages and are part of the certificate.
mmmmwmhmmwmm anvironment lamparatuns (22 = 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibratsion)

Primary Standands D& Cal Date (Certificate No.) Scheduled Calbration

Powear metar NRP SM: 104778 04-Apr-18 (No. 217-02672102673) Apr-19

Power sensor NAP-Z91 SM: 103244 04-Agr-18 (No. 217-02672) Apr-19

Powar sensor NRP-Z91 EMN: 103245 04-Apr-18 [Mo. 217-02673) Apr-19

Reterance 20 dB Attenuator SN: 5058 (20K) 04-Apr-18 (Mo. 217-02682) Apr-19

Typa-M mismatch combination SN: 50472 ] 06327 04-Apr-18 (Mo, 217-02683) Apr-18

Refarance Probe EX30V4 SN: 7348 30-Dac-17 (Mo. EX3-T340_Dec1T) Dec-18

DAE4 SN: 601 26-0ct-17 [No. DAE4-601_Oct1T) Oct-18

Secondary Standards D& Check Date (in house) Scheduled Check

Power meler EPM-4424 5M: GBIT4B0T4 07-0ct-15 (in house check Oct-18) In house check: Oct-18

Power sensor HP B4B1A 5N: US3T202783 07-0c1-15 {in housa chieck Oct-18) In house check: Oct-18

Power sensor HP B481A BM: MY4108237 07-0ct-15 {in house check Oct-18) In house check: Oct-18

RF generator RES SMT-06 SM: 100872 18-Jun-15 (in housa check Oct-18) In house check: Oct-18

MNetwork Analyzer HP B7T53E SMN: LS3T300585 18-0ct-01 (in house check Oct-17) In house check: Oct-18
MName Function

— Wt Loy T l‘ﬁ!l“

Issued: Agril 12, 2018

This calibration certificate shall nol be reproduced sxcop in hull withoul wiitten approval of the laborabory.
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Calibration Laboratory of

§ Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  swiss Calibration Service
Accredied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution carresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systern conliguration, as far as not given on page 1.
DASY Version DASYS V52,100
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+02)°C 3B3+6% 1.86 mho/m = 6 %
Head TSL temperature change during test <05°C ree e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 24.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mha/m
Measured Body TSL parameters (22.0£0.2)"C 525+26% 2,01 mhoim £ 6 %
Body TSL temperature change during test <05*C e —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1W 50.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Body TSL condition
SAR measured 250 mW input power 6.03 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 23.9 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5460+ 38J0
Return Loss -24.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5020 +61 0
Return Loss -244dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.152 ns i |

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

m:llpolaiamanaof:-tamhrdsamirigﬁﬁmlﬂcabla.TheuamarmmnlMdelngﬂmhﬁmcuymnnemdmlm
samndan‘nnrrmaclpula.Thuanlmnaiummforuhnﬁacim.ﬁhadfornc-sw.Dnmud'mampalu.snulwmps
maddadwlhedlpolaamshnmmmmmmmmmmmgwmmﬂmmup{ammhm
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.
Huamsi'u'eI‘mmustbaappiladhﬂbedpdaanm,bmmu&ﬂmnﬂjﬂbmﬂmﬂmmﬂamdooﬂnmﬂnmmrm
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on May 08, 2005
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DASYS5 Validation Report for Head TSL

Date: 11.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:781

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

Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEEMIEC/ANSI C63.19-2011)

DASY52 Configuration:
* Probe: EX3DV4 - 5N7349; ConvF(7.88, 7.88, 7.88); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 115.2 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.09 W/kg
Maximum value of SAR (measured) = 21.4 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =214 W/kg = 13.30 dBW/kg
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Impedance Measurement Plot for Head TSL

11 Apr 2048 11142036
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DASYS5 Validation Report for Body TSL

Date: 11.04.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 781

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

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

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

DASY352 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017:
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
= DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105.3 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 25.3 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 19.9 W/kg = 12.99 dBW/kg
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Impedance Measurement Plot for Body TSL

11 Apr 2008 141ii146
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Calibration Laboratory of

Report ID: P17781-EME-00003/00004

Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzoro di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service

Accradited by the Swiss Accreditation Servica (SAS) Aeereditation No: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificales

ciient  Motorola Solutions MY Certificate No: D2450V2-703_0Oct18

CALIBRATION CERTIFICATE I

Otject D2450V2 - SN:703

Calibration procedura(s) QA CAL-05.v10

Calibration date: October 16, 2018

Calibration Equipment used (M&TE critical for calioration}

Calibration procedure for dipole validation kits above 700 MHz

This calibration coificale documents the traceability to national standards, which realize the physical units of measurements (51),
The measuramanis and the uncédainties with confidence probability are given on the following pages and are par of the cartilicate,

All calibrations have been conducted in the clesed laboralory facility. environment lemperature (22 = 3)°C and humidity < 70%.

Namie Function
Calibrated by: Michael Weber Laboratory Technician
Approved by: Kata Pokovic Technical Manager

This calipeation certilicate shall not be reproduced excepl in full without writhen approval of the laboralory.

Primary Standards oe Cal Date (Cartificate No.) Scheduled Cafibration
Pawar metar NRP SH: 104778 04-Ape-18 (Mo, 217-02672/02673) Apr19

Powar sensor NRP-281 SH: 103244 Od-Age-18 (Mo, 217-02672) Apr-19

Power sensor NRP-Z81 SH: 103245 Od-Ager-18 (Mo, 217-02673) Apr-19

Referance 20 dB Atlenuaton SM: 5058 (20k) O4-Ape-18 (Mo, 217-02682) Apr-19

Type-N mismaich combination SM: 5047.2 / 06327 04-Apr-18 (Mo, 217-02683) Apr-19

Relerence Probe EX30VE SM: T340 30-Dec-17 (No. EX3-7348_Dec17) Dec-18

DAE4 Skt 81 04-0ct-18 (Mo. DAE4-601_Oct18) COet-19

Secondary Slandards 0 & Chack Date (in howse) Scheduled Check
Powar miter EPM-4428, SH: GBIT480T04 07-0ct-15 {in house chack Oel-18) In house check: Oct-20
Power sarsor HP B4814, SM: US37292783 07-0¢t-15 (in housae chack Oct-18) In house check: Ocl-20
Power sansor HP 84814 Sk MY41082317 07-0ct-15 {in house check Oct-18) In housa check: Oct-20
AF generator RS SMT-06 SM: 100972 15-Jur-15 (in house check Oct-18) In house check: Oct-20
Matwork Analyzer Aglent EB358A | SM: UIS41080477 31-Mar-14 (in housea check Oct-18) In housa check: Oct-18

Aler
AT

Issued: Cctober 16, 2018
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Calibration Laboratory of H‘?@?ﬁ Schweizerischer Kalibrierdienst
Schmid & Partner i = Service suisse d'étalonnage
Engineering AG et Servizio svizzers di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland ?«;rﬁmf Swiss Calibration Service
Accredited by the Swiss Accreditation Servioe (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

c) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Anfenna 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 Relturn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measureament at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 39.2 1.80 mha/m
Measured Head TSL parameters (22.0 £ 0.2) °C ATE=6% 1.85 mho/m =6 %
Head TSL temperature change during test <05*C ——— i
SAR result with Head TSL
SAR averaged over 1cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.9 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramaters 220°C 527 1.95 mhoim
Measured Body TSL parameters (220=02)°C 51.2+6% 2.01 mhofm + 6 %
Body TSL temperature change during test <05°C e i
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.7 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 49.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAHR measured 250 mW input power 5.91 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S50 +2090
Retum Loss - 258 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.3 00 + 6.1 02
Return Loss -24.3dB

General Antenna Parameters and Design

[ Esectrical Delay (one direction) ] 1.146 ns

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

The dipole is made of standard samirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. On some of the dipoles, small end caps
are added to the dipole arms in order o improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 22, 2001
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DASYS5 Validation Report for Head TSL

Date: 16.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:703

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

Medium parameters used: = 2450 MHz; o = 1.85 5/m; & = 37.8; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 30.12.2017
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 1178 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 22.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =223 Wikg = 13.48 dBW/kg
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Impedance Measurement Plot for Head TSL

Report ID: P17781-EME-00003/00004
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DASYS5 Validation Report for Body TSL

Date: 16.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:703

Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 2.01 S/m; & = 51.2; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (I[EEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvE(8.01, 8.01, 8.01) @ 2450 MHz: Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

= DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 107.9 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 25.7 Wikg

SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =20.9 W/kg = 13.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

As stated in KDB 865664, dipoles used for longer calibration intervals are required to provide
supporting information and measurement to qualify for extended calibration interval.

Dipole 2450 (S/N:781 & 703) and CLA-150 (S/N:4005) had exceeded the annual calibration date
thus the dipole impedance and return loss measurement data measured by Motorola Solutions’
EME lab for all antennas are provided in the table below. The results meet the requirements
stated in KDB 865664.

Head Body
CLA-150 - 4005 Impedance | ReturnLoss | Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i0 dB
02/26/2018 43.11 4.56 -21.01 46.25 | -0.63 -28.16
02/09/2019 43.62 5.59 -20.87 46.18 | -2.20 -26.77
Dipole 2450-781 Akl Bot
Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q i dB Q i dB
05/24/2018 48.07 5.25 -24.89 49.10 | 4.53 -26.64
04/08/2019 52.92 4.26 -25.99 53.30 | 5.17 -24.53
. Head Body
Dipole 2450-703
'pole Impedance Return Loss Impedance Return Loss
real imag real imag
Date Measured Q i dB Q i dB
12/20/2018 49.44 3.73 -28.42 48.61 | 5.62 -24.65
11/11/2019 51.11 3.82 -28.38 48.94 | 3.93 -28.04
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