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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 AZH77PCN6TZ5AN. The information herein
is to show evidence of Class Il Permissive Change compliance based on the SAR evaluation of
RF Power Amplifier changes. This device is classify as Occupational/Controlled Environment
and models certified is lists as below:

Models Hardware Version ID Product Marketing Name Description
Number (HVIN) (PMN)
AZH77PCN6TZ5AN AZH77PCN6TZ5AN MXP600 MXP600 :ésLO;?O ROM
2.0 FCC SAR Summary
Table 1
Max Calc at Max Calc at Max Calc at
qug:sent Frequency band (MH2) Body (W/kg) | Face (W/kg) | Head (W/kg)
19-SAR 1g-SAR 19-SAR
TNF 450-470 (LMR) 3.630 0.53©@ 3.85¢
*DSS 2402-2480 (BT/BT LE) NA NA NA
DTS 2412-2462 (WLAN 2.4GHz) 0.089 0.037 0.351
NII 5180-5825 (WLAN 5GHz) 0.569 0.107 0.727
Simultaneous Results 420® 0.64 O 4,58 ©
Note:

@ New highest SAR result for Body is 3.63 W/kg compared with previous on filed SAR result is 3.44 W/kg
@ New highest SAR result for Face is 0.53 W/kg compared with previous on filed SAR result is 0.43 W/kg
®  New highest SAR result for Head is 3.85 W/kg compared with previous on filed SAR result is 3.50 W/kg
@ New highest SAR result for Body is 4.20 W/kg compared with previous on filed SAR result is 4.01 W/kg
®  New highest SAR result for Face is 0.64 W/kg compared with previous on filed SAR result is 0.54 W/kg
©®  New highest SAR result for Head is 4.58 W/kg compared with previous on filed SAR result is 4.23 W/kg

*  Results not required per KDB (refer to sections 13.7 and 14.0)

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required
CW: Continuous Wave

DSP: Digital Signal Processor
DSS: Direct Spread Spectrum
DUT: Device Under Test
EME: Electromagnetic Energy

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37
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FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

LMR: Land Mobile Radio

LTE: Long Term Evolution

NA: Not Applicable

PSM: Public Safety Microphone

PTT: Pushto Talk

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access
TNF: Licensed Non-Broadcast Transmitter Held to Face

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.

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

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

e Institute of Electrical and Electronics Engineers (IEEE) C95.1-2019

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

e RSS-102 (Issue 6) — Radio Frequency (RF) Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

e ANATEL, Brazil Regulatory Authority, Resolution No 700 of September 28, 2018 "Approves
the Regulation on the Assessment of Human Exposure to Electric, Magnetic and
Electromagnetic Fields Associated with the Operation of Radio communication Transmitting
Stations.

e |EC/IEEE 62209-1528-2020- Measurement procedure for the assessment of specific absorption
rate of human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices - Part 1528: Human models, instrumentation, and procedures
(Frequency range of 4 MHz to 10 GHz)
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FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB - 865664 D02 RF Exposure Reporting v01r02

FCC KDB - 447498 D01 General RF Exposure Guidance v06

FCC KDB - 248227 D01 802.11 Wi-Fi SAR v02r02

5.0 SAR Limits

Table 2
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI - 16 8.0
(averaged over any 1-g of tissue)
Spatial Peak — ICNIRP/ANSI - 40 20.0
(hands/wrists/feet/ankles averaged over 10-g) ' '
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Device Under Test (DUT)

This portable device operates in dispatch, phone and packet data modes. It uses one digital
technology: Time Division Multiple Access (TDMA). This device also contains WLAN
technology for data capabilities and Bluetooth technology for short range wireless devices.

The TDMA technique requires sophisticated algorithms and a digital signal processor (DSP) to
perform voice compressions/decompressions and RF modulation/demodulation. The radios can
be used by transmitting Multi Slot Packed Data (MSPD) with 5:8 (62.5%) duty cycle and
Single Slot Packed Data (SSPD) with 1:4.55 (22%) duty cycle at maximum transmit power.

This device also incorporates a Class 1 Bluetooth device which is a Frequency Hopping Spread
Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link audio
accessories. The maximum actual transmission duty cycle is imposed by the Bluetooth
standard. The maximum duty cycle for BT is 77.0% and BT LE is 63.0%.

WLAN 2.4GHz 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM). WLAN 5 GHz 802.11 a/n/ac operates
using Orthogonal Frequency-Division Multiplexing (OFDM).
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The intended operating positions are “against the head” in the phone mode, “in front of the
face” in PTT mode with front/back of the DUT at least 2.5 cm from the mouth, and “against the
body” in data, phone or PTT mode 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.

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
Conducted
. _ (Average Detector)
(0)
Radio Type Band (MHZz) Transmission | Duty Cycle (%) Maximurm Power
(W)
LMR 350-470 MSPD 62.5 2.51
LMR 350-470 SSPD 22 3.00
BT 2402-2480 FHSS 77 0.0025
BT LE 2402-2480 FHSS 63 0.0025
WLAN
2 4GHz 2412-2462 802.11b/g/n 97 0.01778
WLAN 0.0158
5GHz 5180-5825 802.11a/n/ac 97 0.0100 (Channel 116)

7.0  Optional Accessories and Test Criteria
This device 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
section 4.0 assess compliance of these devices. The following sections identify the test criteria
and details for each accessory category applicable for this PCII filing only. Detail listing of all
approved offered accessories available in the original filing report.

7.1  Antennas
There are two antennas applicable for this PCII filing. The Table below lists its
descriptions.
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Table 4
Antenna Antenna . L. Selected
No. Models Description for test Tested
1 PMAE4022B | DMR UHF Whip Antenna (380-480MHz) Yes Yes
Antenna, Chip, Chip Ceramic Antenna, Yes:
GNSS, Dual Band WIFI. Dual Feed. 1560- ’
2 ANODO3ISA0L | 61 oMHz, 2400-2485MHz, 5150- Yes w'ﬁ’;g
5850MHz
7.2 Batteries

There are three batteries applicable for this PCII filing. The Table below lists its
descriptions.

Table 5
Battery " Selected
Battery No. Models Description for test Tested Comments
1 PMNN4801A |Li-lon IMPRES 2 1P68 1900T Yes Yes Default battt?ry for
body testing
) PMNN4802A | Li-1on IMPRES 2 P68 3400T Yes Yes Default batt?ry for
face testing
Battery Pack , Batt Li-lon IMPRES 2
3 PMNN4582A 1P68 2900T Yes Yes
7.3 Body worn Accessory
There is only one body worn applicable for this PCII filing. The Table below lists its
descriptions.
Table 6
Body worn | Body worn " Selected
No. Models Description for test Tested Comments
10 RLN4570A |Breakaway Chest Pack Yes Yes
7.4 Audio Accessory
There is no audio applicable for this PCII filing.
Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 9 of 100
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8.0  Description of Test System

DASY5™ Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dosimetric System type System version DAE type Probe Type
Schmid & Partner
Engineering AG 52.10.4.1527 DAE4 (EEX?F,%L;
SPEAG DASY 5

The DASY5™ system are operated per the instructions in the DASY5™ system 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.
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8.2 Description of Phantom(s)

Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
. Er=3-5
Triple FI NA ' 280x175x17
riple Flat Loss Tangent = 80x175x175
<0.05
300MHz -6GHz;
Er =<5, Human 2mm
SAM v Loss Tangent = Model +/- 0.2mm Wood <005
<0.05
300MHz -6GHz;
Oval Flat \ Er=41 | 600xa00x190
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.

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 9
Ingredients 450MHz | 2450MHz ¥ | 5GHz @

Sugar 56.0 NA NA
Diacetin 0 NA NA

De ionized —Water 39.1 NA NA
Salt 3.8 NA NA

HEC 1.0 NA NA

Bact. 0.1 NA NA

Note: @ SPEAG provides Motorola proprietary stimulant ingredients for the 2.4 GHz and 5 GHz bands
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The Table below lists additional test equipment used during the SAR assessment.
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Table 10
: . Calibration Calibration Due
Equipment Type Model Number Serial Number Date Date
SPEAG PROBE EX3DV4 7882 06/25/24 06/25/27
SPEAG PROBE EX3DV4 7511 7/23/2024 712312027
SPEAG DAE DAE4 850 04/14/22 04/14/25
SPEAG DAE DAE4 1294 12/8/2023 12/8/2026
AMPLIFIER 10W1000C 312859 CNR CNR
AMPLIFIER 551G4 313326 CNR CNR
AMPLIFIER 554G11 312663 CNR CNR
SIGNAL GENERATOR E4438C MY45091093 08/17/24 08/17/25
POWER METER E4416A MY50001037 09/06/24 09/06/25
POWER METER E4419B MY45103725 07/18/24 07/18/25
POWER METER E4418B GB40206480 1/15/2024 1/15/2025 *
POWER METER E4419B GB42420608 12/19/2024 12/19/2025
POWER SENSOR E4412A MY61050006 04/29/24 04/29/25
POWER SENSOR E4412A MY61060011 04/29/24 04/29/25
POWER SENSOR E9301B MY41495733 9/12/2024 9/12/2025
POWER SENSOR E9301B MY55210006 2/1/2024 2/1/2025 *
BI-DIRECTIONAL COUPLER 3020A 41935 08/20/24 08/20/25
BI-DIRECTIONAL COUPLER 3024 61136 08/05/24 08/05/25
POWER SOURCE SE UMS 160 CA 4251 04/02/24 04/02/25
DIGITAL THERMOMETER 1523 3492108 01/23/24 01/23/25 *
THERMOMETER HH806AU 080307 08/10/24 08/10/25
THERMOMETER HH202A 35881 01/17/24 01/17/25 *
TEMPERATURE PROBE PR-10L-4-100-1/4- | WNWRO037791 01/26/24 01/26/25 *
6-BX
TEMPERATURE PROBE 80PK-22 06032017 10/16/24 10/16/25
TEMPERATURE PROBE 80PK-22 05032017 12/28/23 12/28/24 *
DATA LOGGER DSB 16398050 09/07/24 09/07/25
DATA LOGGER DSB 16326820 12/08/24 12/08/25
DATA LOGGER DSB 16326831 12/08/24 12/08/25
DATA LOGGER DSB 16398306 12/31/23 12/31/24 *
DIELECTRIC ASSESSMENT DAK-3.5 1156 04/08/24 04/08/25
KIT
NETWORK ANALYZER E5071B MY42403147 06/06/24 06/06/25
SPEAG DIPOLE D450V3 1054 07/16/24 07/16/27
SPEAG DIPOLE D450V3 1053 02/17/22 02/17/25 *
SPEAG DIPOLE D2450V2 782 07/16/24 07/16/27
SPEAG DIPOLE D5GHzV2 1022 04/11/24 04/11/27

Note: “*” Equipment used for test dates prior to equipment 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 11
Probe Measured Tissue
Calibration Probe Parameters Validation
Dates Point SN c | € Sensitivity | Linearity | Isotropy
Cw
7/9/2024 450 7882 0.85 42.18 Pass Pass Pass
11/29/2024 2450 1.78 41.48 Pass Pass Pass
2/19/2025 5250 o 4.38 38.82 Pass Pass Pass
7/11/2024 2450 1.86 38.84 Pass Pass Pass
7/11/2024 Fiead 5250 4.47 33.59 Pass Pass Pass
7/11/2024 5500 7882 4.73 33.15 Pass Pass Pass
7/14/2024 5600 4.97 34.13 Pass Pass Pass
7/14/2024 5800 5.20 33.76 Pass Pass Pass
WLAN
11/29/2024 2450 1.88 41.04 Pass Pass Pass
2/19/2025 5250 o 4.38 38.82 Pass Pass Pass
7/15/2024 2450 1.84 38.68 Pass Pass Pass
7/15/2024 Head 5250 451 35.06 Pass Pass Pass
7/15/2024 5500 7882 4.78 34.64 Pass Pass Pass
7/16/2024 5600 4.89 34.48 Pass Pass Pass
7/16/2024 5800 5.11 34.14 Pass Pass Pass
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10.2  System Verification
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System verification checks were conducted each day during the SAR assessment. The results are
normalized to 1W. Appendix D includes DASY plots with the largest deviation from the qualified
source SAR target for each dipole (Bold). The Table below summarizes the daily system check
results used for the SAR assessment.

Table 12
System Check Sﬁtsir;fs:izk
Probe Tissue |Dipole Kit/ Serial |Ref SAR @ Results when normalized Tested Deviation
Serial # Type # 1W (W/kg) Measured t0 1W Date (%)
Wik
1.24 4.96 12/14/2024@ | 6.9
SPEAﬁO[;fOW’ 4.64 +10% 1.27 5.08 12/15/2024@ | 9.5
1.05 4.20 12/18/2024 -9.5
SPEA? 0[;250\/3 ' 4.60 + 10% 1.14 4.56 1/9/2025 -0.9
SPEAG D2450V2 /| 52.80 %
- 100% 1.69 53.48 2/17/2025 1.3
7.39 73.90 12/19/2024 -6.6
7.15 71.50 12/26/2024 -9.6
SPEAG D5250V2 /| 79.10 %
L0299 100 7.49 74.90 12/27/2024 5.3
7.95 79.50 12/29/2024 05
7882 'EE'E; 'dEC 7.59 75.90 1/7/2025 4.0
SPEAG D5500V2 /| 85.80 %
Looo 0% 8.91 89.10 1/6/2025@ 3.8
SPEAG D5600V2 /| 81.90 + 7.60 76.00 12/25/2024 7.2
1022 10% 7.60 76.00 1/10/2025@ | -7.2
7.38 73.80 12/20/2024@ | -7.4
7.29 72.90 12/27/2024 8.5
SPEAG D5300v2 /| 7970+ 7.80 78.00 12/30/2024 2.1
1022 10% 7.93 79.30 1/10/2025@ | -0.5
7.71 77.10 1/10/2025@ | -3.3
7.72 77.20 1/11/2025@ | -3.1
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Table 12 (Continued)

Report ID: 1177P00-EME-00002

System Check S‘I)fsetsir;eizftcsk

Probe Tissue |Dipole Kit/ Serial |Ref SAR @ Results when normalized Tested Deviation

Serial # Type # 1W (W/Kkg) Measured to 1W Date (%)

(W/kg) (Wikg)
SPEAG D2450V2 /| 52.80 + 1.68 53.16 12/14/2024 0.7
IEEE/IEC 782 10% 161 50.95 12/15/2024@ | 35
7511
Head
SPEAG D5250Vv2 /| 79.10 +
1022 10% 7.63 76.30 2/19/2025 -3.5

Note: ‘@’ indicates that system verification check covers next test day

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

Table 13
Dielectric
Frequency | Tissue Conductivity Dielectric Conductivity | Constant
(MHz) Type Target (S/m) | Constant Target | Meas. (S/m) | Meas. | Tested Date
0.87 44.0
406 (0.83-0.91) (41.8-46.2) 0.859 43.320 | 12/18/2024
416.3 0.87 43.9 0.867 43.358 |12/16/2024@
' (0.83-0.91) (41.7-46.1) 0.868 43.073 | 12/18/2024
430 0.87 43.7 0.879 43.032 |12/16/2024@
(0.83-0.91) (41.6-45.9) 0.880 42.772 | 12/18/2024
0.889 44.477 | 12/14/2024
IEEE/ 0.87 435 0.889 44.477 |12/15/2024@
450 IEC Head (0.83-0.91) (41.3-45.7) 0.896 42.607 |12/16/2024@
0.897 42.341 | 12/18/2024
0.856 43.006 1/9/2025
om | we | omt |
(0.83-0.91) (41:3-45.6) 0.865 42.809 | 1/9/2025
470 0.87 43.4 0.907 44.044 |12/15/2024@
(0.83-0.91) (41.2-45.6) 0.913 42.183 |12/16/2024@
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Table 13 (Continued)

Report ID: 1177P00-EME-00002

Dielectric
Frequency | Tissue Conductivity Dielectric Conductivity | Constant

(MHz) Type Target (S/m) | Constant Target | Meas. (S/m) | Meas. | Tested Date
1.882 41.141 | 12/14/2024

2412 1 519'717 94 35339'4?3 9 1.:26 41.175 12;15;2824
(1.59-1.94) (35:3-43.2) 1.757 40.620 |12/16/2024@

1.899 41.025 | 12/14/2024

2437 1.79 39.2 1.876 41.130 | 12/15/2024
(1.61-1.97) (35.3-43.1) 1.776 40.572 [12/16/2024@

1.826 41.632 | 2/17/2025@

1.904 40.952 | 12/14/2024
2450 1.80 39.2 1.886 41.106 |12/15/2024@
(1.62-1.98) (35.3-43.1) 1.787 40.543 [12/16/2024@

1.837 41.611 | 2/17/2025@

1.909 40.901 | 12/14/2024
2462 1 613;81199 35?;’953 1 1.796 40.513 [12/16/2024@
(1.63-1.99) (35:3-43.1) 1.848 41590 | 2/17/2025@
4.286 36.245 (12/18/2024@

4.242 32.712 | 12/26/2024

5950 4,71 36.0 4.486 33.281 | 12/27/2024
\EEE/ (4.24-5.18) (32.4-39.5) 4.582 36.264 | 12/29/2024

IEC Head 4.245 36.444 1/7/2025

4.325 33.660 | 2/19/2025
5260 4.72 35.9 4.440 33.526 |12/19/2024@
(4.25-5.19) (32.3-39.5) 4.251 32.692 | 12/26/2024

5280 4.74 35.9 4.520 33.233 | 12/27/2024
(4.27-5.21) (32.3-39.5) 4.615 32.216 | 12/29/2024

478 35.9 4.655 36.146 | 12/29/2024

5320 ' ' 4.319 36.364 1/7/12025
(4.30-5.26) (323-39.5) 4.391 33.551 | 2/19/2025

4.676 32.518 | 12/25/2024

5500 4,97 35.7 4.515 36.117 | 1/6/2025@
(4.47-5.46) (32.1-39.2) 4.515 36.117 | 1/7/2025@

4.560 34.703 | 1/10/2025@

5600 5.07 35.5 4,794 32.393 | 12/25/2024
(4.56-5.58) (32.0-39.1) 4.673 34.529 1/10/2025

5640 5.11 35.5 4.893 32.658 1/11/2025
(4.60-5.62) (31.9-39.0) 4.715 34.461 | 1/11/2025@

5720 5.19 35.4 4.833 32.451 | 12/30/2024
(4.67-5.71) (31.8-38.9) 4.989 32.494 | 1/11/2025@
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Table 13 (Continued)

Report ID: 1177P00-EME-00002

Dielectric
Frequency | Tissue Conductivity Dielectric Conductivity | Constant
(MHz) Type Target (S/m) | Constant Target | Meas. (S/m) | Meas. | Tested Date
4.880 32.430 |12/21/2024@
5745 5.22 35.4 5.021 32.322 | 12/27/2024
(4.69-5.74) (31.8-38.9) 4.831 34.283 | 1/10/2025
5.016 32.453 | 1/11/2025
5.26 35.3
5785 (4.73-5.78) (31.8-38.8) 5.057 32.361 | 1/11/2025@
IEEE/ 4.941 32.329 |12/20/2024@
IEC Head 5.075 32.218 | 12/27/2024
5800 5.27 35.3 4.923 32.296 | 12/30/2024
(4.74-5.80) (31.8-38.8) 5.166 33.535 | 1/9/2025@
4.895 34.184 | 1/10/2025@
5.076 32.330 | 1/11/2025@
5825 5.30 35.3 4.919 34.151 | 1/10/2025@
(4.77-5.83) (31.7-38.8) 5.108 32.294 | 1/11/2025@

Note: ‘@’ indicates that tissue test result covers next test day (within 24 hours)

11.0

Environmental Test Conditions

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

Table 14
Target Measured
o Range: 20.5-23.2°C
Ambient Temperature 18-25°C Avg. 21.85°C
18— 25 °C Range: 18.2 — 23.3°C

Tissue Temperature

Avg. 21.95°C

Relative humidity target range is a recommended target

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

RF contaminants that could possibly affect the test results.
discovered the SAR scans are repeated.
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12.0 DUT Test Setup and Methodology

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

The Table below includes the step sizes and resolution of area and zoom scans per KDB
865664 requirements.

Table 15
Description <3 GHz >3 GHz
MaX|mur_n distance from closest measurement point 5+1mm Vo-5In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum pr ngle from pr Xi hantom surf
aximum probe angle fro pot_)ea s to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

<2 GHz: <15mm 3-4GHz: <12 mm

2 -3 GHz: <12 mm 4 -6 GHz: <10 mm
When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the 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 area scan spatial resolution: AxArea, AyArea

Maximum zoom scan spatial resolution: AxZoom, AyZoom | <2 GHz: <8 mm 3—-4 GHz: <5 mm*
2 -3 GHz: <5 mm* 4 — 6 GHz: <4 mm*
Maximum zoom scan uniform grid: AzZoom(n) 3 -4 GHz: <4 mm
spatial resolution, normal to <5 mm 4 -5 GHz: <3 mm
phantom surface 5-6 GHz: <2 mm

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard
IEEE P1528-2011 for details.

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

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.
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12.4

12.5

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
The DUT was placed against the right and left heads of the SAM phantom
in the cheek touch and 15° tilt positions.

12.3.3 Face
The DUT was positioned with its” front and back sides separated 2.5cm
from the phantom.

DUT Test Channels

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

N, =2*roundup[10* (f;, — fip, )/ f.]1+1

low
Where

N¢ = Number of channels

Fnigh = Upper channel

Fiow = Lower channel

Fc¢ = Center channel

SAR Result Scaling Methodology

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

—Drift

Max _Calc =SAR _meas-10

P_max
- P_int -
P_max = Maximum Power (W)
P_int = Initial Power (W)
Drift = DASY drift results (dB)
SAR_meas = Measured 1-g Avg. SAR (W/kg)
DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation
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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. For conservative assessment, MSPD 5:8 (62.5%) data
transmission was tested for body exposure; SSPD 1:4.55 (22%) phone mode was tested
for head exposure and SSPD 1:4.55 (22%) PTT mode was tested for face exposure. A
50% duty cycle was applied to PTT configurations in the final results. WLAN tests were

performed in 2.4 GHz 802.11b and 5 GHz 802.11a mode.

Standalone and simultaneous BT testing were assessed in sections 13.7 and 14.0 per the
guidelines of KDB 447498.

13.0 DUT Test Data
13.1  Assessments for FCC LMR (450-470 MHz band)
The DUT was assessed at the highest applicable configuration at the body found during
the initial compliance assessment on filed with the FCC. SAR plots of the highest SAR
results (bolded) are present in Appendix E.
Table 16
Init | SAR | Meas. |Max Calc.
Carry Cable Test Freq |Pwr| Drift |1g-SAR| 1g-SAR
Antenna Battery Accessory Accessory (MHz) [(W)| (dB) | (W/kg) | (W/kg) Run#
Highest Body Configuration
PMAE4022B | PMNN4801A | RLN4570A None 450,000 |(2.51|-0.07 | 3.42 3.48 MPR-AB-
' ' ' ' ' 241214-21
Highest Face Configuration
MIN-FACE-
PMAE4022B | PMNN4801A |  @Front None 450,000 |(3.00|-0.16 | 1.02 053 | 41015-06@
Highest Head Configuration
. MIN-LEAR-
PMAE4022B | PMNN4802A |  Left, Tilt None 450,000 |(3.00| 0.09 | 3.81 381 | 541016-08@
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13.2  Assessments for FCC WLAN 2.4GHz
The DUT was assessed at the highest applicable configuration at the body found during
the initial compliance assessment on filed with the FCC. SAR plots of the highest SAR
results (bolded) are present in Appendix E.

Table 17
Init |SAR| Meas. |[Max Calc.
Carry Cable Test Freq | Pwr |Drift| 1g-SAR| 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) |(dB) | (W/kg) | (W/kg) Run#
Highest Body Configuration
BL-AB-
ANO00395A01 | PMNN4582A | RLN4570A None 2437.000 |0.012(-0.33| 0.031 0.050 250218-01@
Highest Face Configuration
ANO00395A01 | PMNN4582A @Front None 2462.000 |0.012|-0.17| 0.011 0.017 BL-FACE-
241215-08
Highest Head Configuration
ANO00395A01 | PMNN4582A Left, Tilt None 2462.000 |0.012(-0.20| 0.165 0.258 BL-LEAR-
' 250218-05@

13.3 Assessments for FCC WLAN 5GHz
The DUT was assessed at the highest applicable configuration at the body found during
the initial compliance assessment on filed with the FCC. SAR plots of the highest SAR
results (bolded) are present in Appendix E.

Table 18
Meas.
Init | SAR | 1g- [Max Calc.
Carry Cable Test Freq | Pwr | Drift | SAR | 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) | (dB) [(WIkg)| (WI/kKg) Run#
WLAN 5GHz UNII-2A (5.25 - 5.35GHz)
Highest Body Configuration
BAD(MAN)-
ANO000395A01 | PMNN4801A | RLN4570A None 5260.000 |0.011| -0.21 | 0.116 0.175 AB-241219-
03@
Highest Face Configuration
MFR-FACE-
ANO000395A01 | PMNNA4802A @Back None 5260.000 |0.012|-0.23 | 0.012 | 0.017 241219-05@
Highest Head Configuration
AN000395A01 | PMNN4802A |  Right, Tilt None 5260.000 |0.012| -0.13 | 0.116 | 0.157 MZ':T;GE_?E'
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Table 18 (Continued)

Report ID: 1177P00-EME-00002

Meas.
Init | SAR | 1g- [Max Calc.
Carry Cable Test Freq | Pwr | Drift | SAR | 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) | (dB) [(W/kg)| (W/kg) Run#
WLAN 5GHz UNII-2C (5.47 — 5.725GHz)
Highest Body Configuration
BL-AB-
ANO000395A01 | PMNN4801A | RLN4570A None 5500.000 |0.012]| -0.34 | 0.105 | 0.150 250107-01@
Highest Face Configuration
AN000395A01 | PMNN4801A |  @Back None 5500.000 [0.012|-0.07 | 0.019 | o0.026 | S-FACE
250107-03@
Highest Head Configuration
ANO000395A01 | PMNN4582A | Right, Tilt None 5500.000 [0.011| -0.27 | 0.108 0.162 MFR-REAR-
241225-14
WLAN 5HHz UNII-3 (5.65 — 5.85GHz)
Highest Body Configuration
ANO00395A01 | PMNN4582A | RLN4570A None 5745.000 [0.011| -0.09 | 0.111 0.165 MIN-AB-
241221-01@
Highest Face Configuration
MIN-FACE-
ANO000395A01 | PMNN4582A @Back None 5825.000 |0.012| -0.35 | 0.020 | 0.029 241221-02@
Highest Head Configuration
ANO000395A01 | PMNN4582A | Right, Tilt None 5825.000 (0.012|-0.17 | 0.107 | 0.151 MZ'ZTZEE TlR )

13.4 Assessments for ISED, Canada LMR

Based on the assessment results for body, face and head per KDB643646, additional
tests were not required for ISED, Canada frequency range as the testing performed is

compliance with the Industry Canada frequency range.

As per ISED Notice 2016-DRS001, additional tests were required the low, mid and high
frequency channels (406.1MHz-430MHz & 450MHz-470MHz) for the highest
configuration from body, face -and head. The SAR results are in table below. SAR plots
of the highest result for body, face and head (bolded) are present in Appendix E.

Table 19

Max

Init | SAR | Meas. | Calc.

Carry Cable TestFreq | Pwr | Drift |1g-SAR|1g-SAR
Antenna Battery Accessory Accessory (MHz2) (W) | (@@B) | (W/kg) | (W/kg) Run#

Body (406.1-430MHz)

MFR-AB-
406.000 | 2.51 | -0.09 421 4.30 241218-08
MFR-AB-

PMAE4022B | PMNN4801A | RLN4570A None 416.300 | 2.51 | -0.10 4.14 4.24
241218-09
MFR-AB-
430.000 | 2.51 | -0.12 3.94 4.05 241218-07
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Table 19 (Continued)

Max
Init | SAR | Meas. | Calc.
Carry Cable TestFreq | Pwr | Drift |1g-SAR|1g-SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (Wrikg) | (W/kg) Run#
Body (450-470MHz)
MFR-AB-
450000 | 251 | -0.07 | 342 | 348 | .0
PMAE4022B | PMNN4801A | RLN4570A None 460000 | 250 | 025 | 362 | 363 | MIRAB
: : : : 0% 241215-01@
MFR-AB-
470000 | 248 | 005 | 333 | 341 |, 00000
Face (406.1-430MHz)
MFR-FACE-
406.000 | 3.00 | 0.09 | 121 | 061 | 000
PMAE4022B | PMNN4801A |  @Front None 416300 |300| 010 | 112 | os7 |MPRFACE
241218-11
MFR-FACE-
430000 | 3.00 [ -0.05 | 108 | 055 | O cT
Face (450-470MHz)
MIN-FACE-
450000 | 300 | -016 | 102 | 083 |,)50c 060
MIN-FACE-
PMAE4022B | PMNN4801A |  @Front None 460000 | 300 | 0.02 | 094 | 047 | oo
MIN-FACE-
470.000 1300 | 0.02 | 08 | 043 1,515 08@
Head (406.1-430MHz)
MFR-LEAR-
406000 | 300 | 001 | 371 | 872 |00
_ MIN-LEAR-
PMAE4022B | PMNN4802A | Left, Tilt N : 00 | 0. : '
eft. Ti one 416300 | 300 | 0.06 | 390 | 395 |, e o
MIN-LEAR-
430.000 | 299 | 001 | 375 | 376 |, 1516 11@
Head (450-470MHz)
MIN-LEAR-
450.000 1300 | 009 | 38 | 38l 1,516 08@
_ MIN-LEAR-
PMAE4022B | PMNN4802A |  Left, Tilt N : : e ' '
eft. Ti one 460.000 | 300 | 0.09 | 377 | 385 |, o0
MIN-LEAR-
470000 | 299 | 0.02 | 362 | 363 |, 1516130

13.5 Assessments for ISED, Canada WLAN 2.4GHz
As per ISED Notice 2016-DRS001, additional tests were required the low, mid and high
frequency channels for the highest configuration from Face that previous original filing
(exceeded on filed SAR value). The SAR results are in table below. SAR plots of the
highest result for Body, Face and Head (bolded) are present in Appendix E.
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Table 20
) Max
Init | SAR Meas.
Antenna Battery Carry Cable TeSEPTEA | pwr | prift 19-SAR cale Run#
Accessory Accessory (MH2) | W) | (@B) | (wikg) |9SAR
91 (Wikg)
WLAN 2.4GHz Body Configuration
BL-AB-
2412.000 |[0.012| -0.19 0.029 0.046 241214-02
ANO000395A01 | PMNN4582A |  RLN4570A None 2437000 [0.012| -033 | 0031 | 0.050 | DrAB
' ' ' ' ' 250218-01@
BL-AB-
2462.000 |0.012| -0.07 0.023 0.035 250218-01@
WLAN 2.4GHz Face Configuration
BL-FACE-
2412.000 |[0.012| 0.09 0.008 0.012 241215-02
Radio @ front BL-FACE-
ANO00395A01 | PMNN4582A 2 5em None 2437.000 [0.012| 0.16 0.006 0.009 241215-06
BL-FACE-
2462.000 |[0.012| -0.17 0.011 0.017 241215-08
WLAN 2.4GHz Head Configuration
BL-LEAR-
2412.000 |[0.012| -0.05 0.112 0.170 241216-02@
ANO000395A01 | PMNN4852A Left. Tilt None 2437.000 [0.012| 0.18 0.142 0.213 BL-LEAR-
. : ' ' ' ' 250218-03@
BL-LEAR-
2462.000 |[0.012| -0.20 0.165 0.258 250218-05@

13.6  Assessments for ISED, Canada WLAN 5GHz
As per ISED Notice 2016-DRS001, additional tests were required the low, mid and high
frequency channels for the highest configuration from Face that previous original filing
(exceeded on filed SAR value). The SAR results are in table below. SAR plots of the
highest result for Body, Face and Head (bolded) are present in Appendix E.

Table 21
Meas.
Init | SAR | 1g- [Max Calc.
Carry Cable Test Freq | Pwr | Drift | SAR | 1g-SAR
Antenna Battery Accessory Accessory (MH2) (W) | (dB) [(W/kg)| (WI/kKg) Run#
WLAN 5GHz UNII-2A (5.25 - 5.35GHZz)
Body Configuration
BAD(MAN)-
5260.000 |0.011|-0.21|0.116 | 0.175 | AB-241219-
03@
ANO000395A01 | PMNN4801A | RLN4570A None 5280.000 |0.011 | -0.29 | 0.139 0.218 MAN-AB-
241229-02
MAN-AB-
5320.000 |0.011|-0.28 | 0.128 | 0.202 241229-03
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Table 21 (Continued)
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Meas.
Init | SAR | 1g- |Max Calc.
Carry Cable Test Freq | Pwr | Drift | SAR | 1g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(W/kg)| (Wikg) Run#
Face Configuration
MFR-FACE-
5260.000 |0.012|-0.23 | 0.012 | 0.017 | /1010 050
ANO00395A01 | PMNN4802A | @Back None | 5280.000 [0.012| -0.09 | 0.025 | 0,034 | 'y i
MFR-FACE-
5320.000 [0.012|-0.21 | 0.013 | 0.018 250219-10
Head Configuration
MFR-REAR-
5260.000 (0.012|-0.13 | 0.116 | 0.157 241226-16
ANO000395A01 | PMNN4802A | Right, Tilt None 5280.000 [0.012| -0.18 | 0.069 | 0.096 M2T2§51A§
EMR-REAR-
5320.000 |0.012|-0.10 | 0.137 | 0.186 | ,¢0 v 0o
WLAN 5GHz UNII-2C (5.47 — 5.725GH2)
Body Configuration
BL-AB-
5500.0000 | 0.012| -0.34 | 0.105 | 0.150 250107-01@
ZIQ-AB-
AN000395A01 | PMNN4801A | RLN4570A None 5640.0000 | 0.012 | -0.07 | 0.196 | 0267 | /' "o
MAN-AB-
5720.0000 | 0.013| -0.14 | 0.137 | 0.181 241230-02
Face Configuration
BL-FACE-
5500.0000 |0.012| -0.07 | 0.019 | 0.026 250107-03@
Z1Q-FACE-
ANO00395A01 | PMNN4801A | @Back None | 5640.0000 | 0.012| -0.05 | 0.036 | 0.049 | "1y g
MAN-FACE-
5720.0000 | 0.013| -0.47 | 0.015 | 0.021 241230-03
Head Configuration
MFR-REAR-
5500.0000 |0.011| -0.27 | 0.108 | 0.162 241225-14
ANO00395A01 | PMNN4582A | Right, Tilt | None | 5640.0000 |0.011 | 0.03 | 0.290 | 0.432 MST;E?(? _
MAN-REAR-
5720.0000 | 0.010| -0.19 | 0.109 | 0.178 241228-03
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Table 21 (Continued)

Report ID: 1177P00-EME-00002

WLAN 5HHz UNII-3 (5.65 — 5.85GHZz)

Body Configuration
MIN-AB-
5745.0000 |0.011| -0.09 | 0.111 0.165 241221-01@
AR-AB-
AN000395A01 | PMNN4582A | RLN4570A None 5785.0000 | 0.012| -0.15 | 0.143 | 0.206 | ,,\a0 0,
AR-AB-
5825.0000 {0.012| -0.12 | 0.139 | 0.194 241230-05
Face Configuration
AR-FACE-
5745.0000 |{0.011| -1.04 | 0.014 | 0.026 241230-06
ANO00395A01 | PMNN4582A | @Back None | 5785.0000 |0.012| -0.71 0.018 | 0.029 MQT;Q&E -
MIN-FACE-
5825.0000 | 0.012| -0.35 | 0.020 | 0.029 241221-02@
Head Configuration
MIN-REAR-
5745.0000 |{0.011| -0.03 | 0.119 | 0.174 241228-07
- - MAN-REAR-
ANO00395A01 | PMNN4582A | Right, Tilt None | 57650000 |0.0121-029 | 0.103 | 0.138 1751725 04
MAN-REAR-
5825.0000 | 0.012| -0.17 | 0.107 | 0.151 241297-11

13.7 Assessment at the Bluetooth band
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)] *[VFcHz] = 0.8, which is < 3 for 1-g SAR

Where:

Max. power =1.925 mW (2.5 mW*77.0 % duty cycle)
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.
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13.8 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY 5™ 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 F demonstrate that the scaling methodology used to determine the calculated
SAR results presented herein are valid. The SAR result (bolded) from the Table below is
provided in Appendix F.

Table 22
Max
Init SAR Meas. | Calc.
Antenna Battery A(Sc::zggr A(:(ézgs,lc?r T?:;E;§q Pwr | Drift |1g-SAR| 1g- Run#
y y W) | (@B) |(Wikg) | SAR
(W/kg)
PMAE4022B | PMNN4802A | Left, Tilt None 460.000 | 2.99 | -0.04 | 3.29 | 3.33 Elz\ﬂsgi'agE_'g?'

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] = 0.1 W/kg, which is < 0.4 W/kg (1g)

Where:
X =7.5for 1g-SAR; 18.75 for 10g
Max. power = 1.925 mW (2.5 mW*77.0 % 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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 27 of 100



FCC ID: AZ489FT7150/ 1C: 109U-89FT7150

Report ID: 1177P00-EME-00002

15.0 Simultaneous Transmission between LMR and WiFi

The Table below summarizes the simultaneous transmissions between LMR and WLAN bands

for this device.

Table 23

Exposure Conditions

Item

Capable Simultaneous
Transmit Configurations

Body-Worn

LMR + Wifi 2.4 GHz

LMR + Wifi 5 GHz

LMR + BT

LMR + Wifi 5 GHz + BT

Face

LMR + Wifi 2.4 GHz

LMR + Wifi 5 GHz

LMR + BT

Al WINRFPAWIN -

LMR + Wifi 5 GHz + BT

This device uses a single transmitter module and antenna for both WLAN and BT. WLAN and

BT cannot transmit simultaneously. WLAN 2.4GHz and 5GHz are sharing the same antenna,

only one technology to transmit at a single time. WLAN 2.4GHz and BT are sharing the same
antenna and they are in the same frequency range, thus only WLAN 2.4GHz is selected for
simultaneous transmission as the WLAN 2.4GHz power is higher than BT power, thus BT is
exclude from simultaneous transmission.
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16.0

Results Summary

Report ID: 1177P00-EME-00002

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

Table 24
Max Calc at Body | Max Calc at Face Max Calc at Head
Designator o D (Wrkg) (Wrkg) (Wkg)
19-SAR 19-SAR 19-SAR
FCCUS
LMR 450-470 3630 0.53@ 3850
WLAN 2.4 GHz 2412 - 2462 0.089 0.037 0.351
WLAN 5 GHz 5180 - 5825 0.569 0.107 0.727
Highest Simultaneous Sum of SAR
Transmission SAR (W/kg) 4200 064© 458
ISED Canada
LMR 406.1-430 4.37 0.61™ 3.950
450-470 3630 0.53@ 3.850
WLAN 2.4 GHz 2412 - 2462 0.089 0.037 0.351
WLAN 5 GHz 5180 - 5825 0.569 0.107 0.727
Highest Simultaneous Sum of SAR
Transmission SAR (W/kg) 4.94 0720 46810
Overall
LMR 350.1-470 5.04 0.61 5.23
WLAN 2.4 GHz 2412 - 2462 0.089 0.037 0.351
WLAN 5 GHz 5180 - 5825 0.569 0.107 0.727
Highest Simultaneous Sum of SAR
Transmission SAR (W/kg) 561 0.72 596

Note:

@ New highest SAR result for Body is 3.63 W/kg compared with previous on filed SAR result is 3.44 W/kg
@ New highest SAR result for Face is 0.53 W/kg compared with previous on filed SAR result is 0.43 W/kg
®  New highest SAR result for Head is 3.85 W/kg compared with previous on filed SAR result is 3.50 W/kg
@ New highest SAR result for Body is 4.20 W/kg compared with previous on filed SAR result is 4.01 W/kg
®  New highest SAR result for Face is 0.64 W/kg compared with previous on filed SAR result is 0.54 W/kg
®  New highest SAR result for Head is 4.58 W/kg compared with previous on filed SAR result is 4.23 W/kg
(M New highest SAR result for Face is 0.61 W/kg compared with previous on filed SAR result is 0.58 W/kg
®  New highest SAR result for Head is 3.95 W/kg compared with previous on filed SAR result is 3.70 W/kg
©®  New highest SAR result for Face is 0.72 W/kg compared with previous on filed SAR result is 0.69 W/kg
(19 New highest SAR result for Head is 4.68 W/kg compared with previous on filed SAR result is 4.46 W/kg

The test results clearly demonstrate compliance with FCC/ISED Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR § 2.1093
and ISED RSS-102 (Issue 6).
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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 ISO/IEC 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A

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

Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 %
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 %
Spherical Isotropy E22 | 9.6 R 1.73 0 0 0.0 0.0 %
Boundary Effect E23 ] 10 R 1.73 1 1 0.6 0.6 ®
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 w
System Detection Limits E25 | 1.0 R 1.73 1 1 0.6 0.6 %
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3 o
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 %
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.61 | 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mechanical Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8 o
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 E.84’.2 2.0 R 1.73 1 1 1.2 1.2

Input Power and SAR Drift Measurement | 8,6.62 | 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 o
Liquid Conductivity (target) E32 | 50 R 1.73 | 0.64 | 0.43 1.8 1.2 o
Liquid Conductivity (measurement) E33 | 33 R 1.73 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (target) E32 | 50 R 1.73 0.6 | 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E33 | 1.9 R 1.73 0.6 | 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

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 System Validation (dipole & flat phantom) for 800 MHz to
3 GHz

Measurement System

Probe Calibration E.2.1 5.5 N 1.00 1 1 5.5 5.5 %
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 %
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 ®
Boundary Effect E23 | 10 R 1.73 1 1 0.6 0.6 ®
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 w
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 o
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 o
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o
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 1.4 R 1.73 1 1 0.8 0.8 o
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 E.84’.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 0
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E.3.2 5.0 R 1.73 | 0.64 | 0.43 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 17 17

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the expanded
uncertainty
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Uncertainty Budget for System Validation (dipole & flat phantom) for 3 to 6 GHz

Measurement System

Probe Calibration E21 | 6.6 N 1.00 1 1 6.6 6.6 o
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 %
Spherical Isotropy E22 | 9.6 R 1.73 0 0 0.0 0.0 %
Boundary Effect E23 | 2.0 R 1.73 1 1 1.2 1.2 o
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 w
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 %
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7 o
RF Ambient Conditions - Reflections E.61 | 0.0 R 1.73 1 1 0.0 0.0 o
Probe Positioner Mechanical Tolerance E62 | 1.0 R 1.73 1 1 0.6 0.6 o
Probe Positioning w.r.t. Phantom E.63 | 4.0 R 1.73 1 1 2.3 2.3 o
Max. SAR Evaluation (ext., int., avg.) E.5 2.1 R 1.73 1 1 1.2 1.2 0
Dipole

Dipole Axis to Liquid Distance E.84’.2 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement | 8,6.62 | 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 ®
Dielectric Parameter Correction -- 1.4 N 1.00 1 0.79 1.4 1.1 o
Liquid Conductivity (measurement) E33 | 33 R 1.73 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (measurement) E33 | 1.9 R 1.73 0.6 | 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.

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 100 MHz to 800 MHz

Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22| 47 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22| 96 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E23] 10 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| 30 R 1.73 1 1 1.7 1.7 o)
RF Ambient Conditions - Reflections | E.6.1 | 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E6.2| 04 R 1.73 1 1 0.2 0.2 o)
Probe Positioning w.r.t Phantom E63| 14 R 1.73 1 1 0.8 0.8 o)
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o)
Test sample Related

Test Sample Positioning E42 | 32 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 o0
Liquid Conductivity (target) E32| 50 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity (measurement) E33| 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E32| 50 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 1.1 0.9 o)
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

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 800 MHz to 3 GHz

Measurement System

Probe Calibration E21| 55 N 1.00 1 1 5.5 5.5 )
Axial Isotropy E22| 47 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22| 96 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23| 10 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| 30 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions - Reflections E6.1| 00 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E6.2| 04 R 1.73 1 1 0.2 0.2 )
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 o)
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 o0
Liquid Conductivity (target) E32| 50 R 1.73 0.64 0.43 1.8 1.2 o)
Liquid Conductivity (measurement) E33| 3.3 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 o0
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 1.1 0.9 o)
Combined Standard Uncertainty RSS 11 11 381
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 21 21

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 3 to 6 GHz

Measurement System

Probe Calibration E21| 6.6 N 1.00 1 1 6.6 6.6 )
Axial Isotropy E22 | 47 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22 ] 96 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 | 20 R 1.73 1 1 1.2 1.2 )
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 )
Integration Time E28 | 11 R 1.73 1 1 0.6 0.6 o)
RF Ambient Conditions - Noise E6.1]| 30 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E6.1]| 00 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62| 1.0 R 1.73 1 1 0.6 0.6 )
Probe Positioning w.r.t Phantom E63 | 4.0 R 1.73 1 1 2.3 2.3 o0
Max. SAR Evaluation (ext., int.,

avg.) E.5 2.1 R 1.73 1 1 1.2 1.2 0
Test sample Related

Test Sample Positioning E42 | 32 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 o0
Dielectric Parameter Correction -- 1.4 N 1.00 1 0.79 1.4 1.1 o0
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (measurement) E33 | 19 N 1.00 0.6 0.49 1.1 0.9 o)
Combined Standard Uncertainty RSS 11 11 465
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

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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Calibration Laboratory of S, S Schweizerischor Kalibrierdienst
Schmid & Partne = O o v Sl
Engineering AG b S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzoriand R

Accredited by the Swiss Accredtation Servica (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Accreditation No.: SCS 0108

Client Motorola Solutions Certlficate No. EX-7882_Jun24
Bayan Lepas, Malaysia

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:7882

Callbeation precadure(s) QA CAL-01.v10, QA CAL-12,v10, QA CAL-14.v7, QA CAL-23.vB,
QA CAL-25.v8
Calibration procedure for dosimetric E-field probes

Caliration date June 25, 2024

This calioration certificate documents the traceability to national standards, which realize the physical units of measurements (Si)
The measurements and the uncartainties with confidence probabiity are given on the following pages and are part of the corlificate.

All casbrations have baen conducted in the closed faboratary facilty: envirenment lemperature {22 + 3} "C and humidity «< 70%.
Calibention Equipment used (M&TE critical for calbration)

" Primary Standards iD Cal Date (Cerfliicate No.) Scheduled Calbration
Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25
Power gansor NRP-201 SN: 103244 26-Mar-24 (No. 217-DA036) Mar-25
| OCP DAK-35 (walghted) | SN: 1245 05-0c1-23 (OCP-DAK3 5-1243_Oct23) Ocl-24
OCP DAK-12 SN: 1016 05-0¢1-23 (OCP-DAK12-1016_Oct23) Oct-24
Reference 20 aB Atisnuator | SN: CC2552 (20x) 26-Mar-24 (No. 217-04046) Mar-25
DAES SN: 660 23-Fob-24 (No. DAEA-660_Feb2d) Feb-25
Roference Probe EXA0OVA 03-Nov-23 (No, EX3-7349_Nov23) Nov-24
Stancards ] Chieck Date (n house) Schaduled Check
Power meter £44196 8N: GB41293874 06-Apr-16 {in hause chack Jun-22) in house check: Jun-24
Power sonsor E4412A SN: MY41488087 06-Apr-16 {in house check Jun-22) In house check: Jun-24
Powear sensor E4412A SN: 000110210 06-Apr-16 [in house check Jun-22) In house chack: Jun-24
AF generator HP 8648C SN: US3B42001700 g:-Aug-N (In house chack Jun-22) In house chack: Jun-24
Network Analyzer EA3584 | SN: USS1080477 31-Mar-14 (in house check Oct-22) In house chack: Oct-24
Name Funclion Sign
Catbrated by Joftroy Katrman Labaratory Technician J%—f
C
Apgproved by Sven Kohn Technical Manager 2N e

lesued: June 25, 2024

This calibration certificate shall nat be reproduced except in full without written approval of the laboratory,

Certificate No: EX-7882_Jun24
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Labo A S Schwelzerischer Kallbrierdienst
g:::m‘:’gan s r"m' y ot L& G Servico sulsse détalonnage
% Servizio svizzero di taratura
Engineering AG e S Swiss Caflbration Service
Zeughausstrasse 43, 8004 Zurich, Swizerland "’»@.\p‘“
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signastories 1o the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary

TSL tissue simulating hiquid

NORMx,y,2 sensitivity In free space

ConvF sansitivity in TSL / NORMx,y,2

DCP dgiode compressien polint

CF crest factor (1/duty_cycle) of the RF signal
ABCD madulation dependent linearization parameters

Pofarization ¢  rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal 1o probe axls (at measurement center), l.e., #=0is
normal to probe axis

Connector Angle  information used In DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specitic Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Modeis, Instrumentation And Procedures (Frequency Range of 4 MHz fo 10 GHz)", October 2020,

b) KDB 865664, *SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

+ NOAMx,y.z: Assessed for E-field polarization # = 0 (f s 900 MHz in TEM-cell; / > 1800 MHz: R22 waveguide), NORMx,y,z

are only Intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E-field uncertainty inside TSL (see

below CorwF),

NORM(f)x,y.z = NORMx,y,z * frequency _response (see Frequency Response Chart). This inearization is implemented in

DASY4 software versions later than 4.2. The uncerlainty of the frequency response Is inciuded In the stated uncertainty of

ComvF

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP

does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratlo that is not caliorated but determined based on the signal characteristics

Ax,y.z; Bxy,z; Cx,y.2; Dx.y.z; VAxy.z: A, B, C, D are numerical linearization parameters 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 dicde.

ConwvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f < 800MHz) and Inside wavegulde using analytical fleld distributions based on power measurements for f > 800MHz, The

same setups are used for assessment of the parameters applied for boundary compensation {aipha, depth) of which typical

uncerfalnty values are given. These parameters are used in DASY4 software to Improve probe accuracy close to the

boundary, The sensitlvity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds 1o 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 deviation from Isotropy): in & field of low gradients realized using a flat phantom exposed by a paich
antenna.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).
No tolerance required,

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

Certificate No: EX-7882_Jun24 Page 2 of 22
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EX3DV4 - SN:7882 June 25, 2024

Parameters of Probe: EX3DV4 - SN:7882

Basic Calibration Parameters
Sensor X SensorY | Sensor Z Une (k = 2)
Norm (V/AV/im)2) A 0.52 0.60 [ 0.59 £10.1%
DCP (mV) B 106.3 107.5 | 106.8 +47%
Calibration Results for Modulation Response
UID | Communication System Name A | B [ D VR "_‘u-' % m——]x
> d8 | dB/pv dB8 | mv | dev. | Unct
k=2
g W X | 0.0 0.00 100 | 000 | 1454 | +2.5% | +4.7%
Y] 000 0.00 1.00 5 |
Z| 0.00 000 | 1.00 156.4
70352 | Pulse Waveform (200Hz, 10%) x| 151 6049 | 6,15 1000 | 60.0 | +2.7% | +9.6%
Y| 148 | 6039 | 633 60.0
'Z| 146 8031 6.14 600
10353 | Pulse Wavalorm (200Hz, 20%%) X| 080 | ©0.00 468 | 699 | 800 | 22.2% | +9.6%
Y| 081 ©0.00 489 | TR0.0
Z| 083 6000 483 80.0
10354 | Pulse Waveform (200Hz, 40%) X | 008 | 121.46 115 | 398 | 95.0 | z2.6% | +9.6%
Y| 023 1a1Es 0.15 50
Z | 2000 | 7200 7.00 85,0
10355 | Pulse Wavelorm {200Hz, 60%) X] 2621 158.87 6.33| 222 | 1200 | +1.6% | 20.6%
Y| 947 | 16825 | 20.00 120.0 !
- Z| 857 | 15802 | 1581 7200 |
10387 | QPSK Wavelorm, 1 MHz X| 043 | 6107 | 1050 1.00 | 150.0 | +3.8% | +9.6%
Y| 056 6286 | 11.88 160.0
Z| 059 | 6400 | 1204 150.0
10388 | QPSK Wavelorm, 10 MHz X| 1347 6383 | 1251 | 0.00 | 1500 | +1.3% | +9.6% |
Y| 132 8510 1359 150.0
Z| 138 6565 | 13.76 | | 950.0 |
10396 | 64-QAM Wavelorm, 100kRz X| 153 | ©63.06 | 15.42| 3.0f | 1680.0 | +1.0% | +9.6% |
Y| 161 63.66 1545 BREE
171 6484 | 1596 1500 |
10399 | 64-QAM Waveform, 40 MHz X| 2685| 6546 | 14.50| 0.00 | 150.0 | +1.8% | +9.6% |
Y| 280 65.89 14.86 | 1500 |
Z| 285 | 0623 | 15.00 "150.0
10414 | WLAN CCDF, 64-QAM, 40MHz X1 877 66.10 15.14 | 0.00 | 150.0 | +3.2% | +9.6%
Y] 588 | 6843 | 1542 T150.0 |
Z| 387 | 6589 | 15.21
Note: For details on UID paramelers see Appendix
The reported uncertainty of measurement is stated as the standard uncentainty of measurement multipSied by the coverage
factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

‘Thounurllb-uolNumXYmeMNE*MuWMT’SL(:qu&NGI
wmummmmmmmw
E Uncartainty Is cetarmined using the max. deviation Yrom lnesr resp applying mctangular distribution and B sxpressed for the square of the lleld value.

Certificate No: EX-7882_Jun24 Page 3 of 22
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EX30V4 - SN:7882 June 25, 2024

Parameters of Probe: EX3DV4 - SN:7882

Sensor Model Parameters
| Cc1 c2 @« ™ T2 T3 T4 T5 16
. F F v-! msV-? msV! ms v-? v
X 839 64.52 33.34 2.26 0.00 4,92 0.19 0.00 1.00
y 105 75.48 32.79 2.67 0.00 490 0.31 0.00 1.00
z 108 78.21 33.34 3.72 0.00 492 0.51 0.00 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 56.9°
Mechanica! Surface Detection Mode enabled
Opfical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 1omm |
Tip Length amm
Tip Diameter 25mm
Probe Tip 10 Sensor X Calioration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
' Recommended Measurement Distance from Surface 1.4mm

Note: Measuroment datance lrom surface can be increasod to 34 mm for an Asoa Scan job.

Ceortificate No: EX-7882_Jun24 Page 4 of 22
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EX3DV4 - SN:7882 June 25, 2024

Parameters of Probe: EX3DV4 - SN:7882
Calibration Parameter Determined in Head Tissue Simulating Media

{(MHz)° | Relative | Conductivity” | ConvF X | ConvE Y | ConvFZ | Alpha® | Depth® | unc®
Permittivity” (S/m) 7 (mm) (k=2)
150 523 0.78 1240 | 1240 | 1240 | 000 100 | +133%
300 453 0.87 158 | 1158 | 1158 | 009 100 | +13.3%
450 435 0.87 w072 | 1072 | 1072 | o018 130 | +133%
750 418 0.89 9.45 9.45 945 | 052 080 | +11.0% |
835 415 0.90 9.17 9.47 917 | o049 080 | +11.0%
900 415 097 894 8.94 894 | 032 | 104 | +110%
1450 405 120 | 814 8.14 814 | 029 080 | +11.0%
1810 400 1.40 7.88 7.88 788 | 030 | 088 | +11.0%
1900 400 1.40 7.81 781 7.81 032 086 | £11.0%
2100 39.8 1.49 768 7.68 768 | 047 086 | £11.0%
2300 385 167 7.53 7.53 753 | o040 090 | £11.0%
2450 392 1.80 736 | 736 736 | 039 090 | #11.0%
2600 39.0 1.96 7.30 7.30 730 | 034 090 | +11.0%
3500 379 291 6.62 6.62 662 | 030 135 | +13.1%
3700 37.7 312 6.49 6.40 649 | 030 135 | £13.9%
5250 ‘S | an 5.05 5.05 505 | 040 180 | +13.1%
5500 356 496 456 4.56 456 | 040 180 | +13.1%
5600 | 955 507 442 442 442 | 040 180 | +13.1%
5750 35.4 5.22 4.60 460 | 480 0.40 180 | $13.1%

e mmmmunwwuwymuWMAmm(mﬁmn.mn:mm»tsom The uncertainty s the
RSS of the ConvF uncartainty at calibration frequency and the ty far Lhe ingdicatsd tragquancy band, Frequancy valdity below 300 Mz is £10, 26,
40, 50 and 70 MHz for CoowF assessments at 30, 64, 128, |&and230m respeciively. Vakdity of GonvF sasesaed at 6 MHz 8 4-9MHz, ang Corwf
HMQHSMHIBS-WMHI Anove 5GHz frequency valdity can be extended to £110 MH..

F The peobes are calteated uaing lissue simutaing liguids (TSL) that deviate for = and o by less than +5% from fhe larget values {lypicaily betier than +3%)
wnmmm-uhmmawnnoxnwwwow

during SPEAG that the remalning deviation dus to Me boundary elect ater compensation & alwiys less

mumwwuuwaemwmmumma—m&nnammmmnmwmmu
boundary.
“Thoﬂmdmm.hma&uﬁnum[k=2)dlﬁrm'@mﬁ Theredeore, The uncertainty sialed i equivalent % the unceriaingy
componant with the symbal CF in Table 9 of IECNEEE 62209-1528:2020.
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EX30V4 - SN:7882 June 25, 2024

Parameters of Probe: EX3DV4 - SN:7882
Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz2)© Relative Conductivity® | ConvF X | ComFY | ConvFZ = Alpha® | Depth® uncH
Permittivity” (/m) mm) | (k=2)
150 61.9 0.80 11.72 11.72 11.72 0.00 100 | +13.3%
300 53.2 092 11.28 11.36 11.36 0.02 135 | £133%
450 56.7 0.94 1057 10.57 10.57 011 120 | +133%
750 555 0.96 9.86 9.66 9.86 0.45 080 | =11.0%
835 552 0.97 9.64 9,64 964 0.48 080 | £11.0%
900 55.0 1.05 950 | 950 950 0.48 080 | £11.0%
1450 54.0 1.30 8.62 8.62 8.62 0.41 080 | +11.0%
1810 533 152 8.22 8.22 8.22 0.47 086 | 411.0%
1800 533 152 7.92 7.92 7.92 0.38 086 | +11.0%
2100 532 1.62 7.74 7.74 7.74 0.44 086 | *11.0%
2300 529 1.81 7.6 763 7.63 0.40 080 | +11.0%
2450 52.7 185 7.54 754 | 754 | o042 090 | s110%
2600 525 2.16 7.45 7.45 745 | 041 090 | +11.0%
3500 513 L a3 6.23 6.23 623 0.40 135 | £13.1%
3700 51.0 355 6.06 6.06 8.06 0.40 135 | +13.1%
5250 489 5.36 450 4.50 4.50 0.50 190 | +131%
8500 488 5.65 425 425 4.25 0.50 190 | +13.1%
5500 485 5.77 413 413 413 0.50 190 | £13.1%
5750 483 5.94 411 411 411 0.50 180 | £13.1%

°nmmumswuud:1oomucqwbvmsvu4mm:¢mwa.okouuw«::mun;mounom:ylsu
RSS of the ComF uncenainly al calbration fro y and the y for e indicated frequancy band. Frequancy vabdty below 300 MHz s £10, 25,
umwmwmmmmmusu.u 128, mnndmmuumu. Validly of CorwF aseessed at 6 MH2 I8 4-9 MMz, and ConvF
mmsmuo—mm; Above 5 GHz frequency validity can be extended 1o 110 MHz.

F The probes are culbrated using Yssus simulafing liquids (TSL) that deviate for « and o by Iogs than £5% from the targat values (typicaly Deller han £3%)
and are valid for TSL with deviations of up 1o +10% if SAR coerection is
°AWmmmmMSPEAGmnquanlihanmb«Mydmmwwumu
than £1% for frequencies balow 3 GiHz and belaw +2% kor frequencics botween 3-6 GHz at any distance larger $isn hall the peobe tip diamator from the
boundary.

* The staled unceriainty is T total calomation unceriainty (& = 2) of NormConvF, Therelors, The uncenisinty siatod is equivalant to the uncerlainty
componert with the symbol CF in Table § of SEC/IEEE 6220815282020,
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EX30V4 - SN:7882 June 25, 2024

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

14
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1.2

1.1 =

Frequency response {normalized)
>
<
-

0.9
08
0.7
0.6
05000 400 800 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
f [MHz]
« TEM + R22

Uncertainty of Fraquency Response of E-fleld: +6.3% (k=2)
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EX3DV4 - SN:7882 June 25, 2024

Receiving Pattern (¢), ¢ =0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0*
90°

gn<x

180°
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g :
= (1] e e e e S S S S ey
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~-05

0 60 120 180 240 300 360
Roll []
« 100 MHz « GO0 MMz 1800 MHz - 2500 MHz
Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
Certificate No: EX-7882_Jmn24 Page 8 of 22
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EX3DV4 - SN:7882 June 25, 2024
Dynamic Range f(SARnead)
(TEM cell, foyq = 1900MHz)
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Uncertainty of Linearity Agsessment: +0.6% (k=2
Certificate No: EX-7882_Jun24 Page 9 of 22
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EX30V4 - SN:7882 June 25, 2024

Conversion Factor Assessment

1=1900 MHz, WGLS R22 (H_convF)

15

SAR [(WikgVW]

10

0 10 20 30 40

~+—analytical « measured

Deviation from Isotropy in Liquid
Error (¢,0), = 900MHz

-1 -08 -06 -04 -02 O 02z 04 06 08 1
Uncertainty of Spherical Isotropy Assessment: +2.6% (k<2)
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c‘nbn“m L.m °' . Ay, 5 s Wm‘m
Schmid & Partner o = [ R lporaeily-yaaic
Engineering AG b = S Swiss Calibration Service
Zeughausstrasse 43, B004 Zurich, Switzeriand K

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

Client Motorola Solutions Certiticate No. EX-7511_Jul24
Bayan Lepas, Malaysia

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:7511

Calibration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8
Calibration procedure for dosimetric E-field probes

Calibration date July 23, 2024

This calibeation certificate documents the traceability %o national standards, which realize the physical units of measurements (S).
The measurements and the uncertainties with contidence probability are given on the following pages and are part of the certificate.

Al calibraions have been conducted in the closed laboratory faciity: environment temperature (22 + 3)°C and humidity < 70%.
Casbration Equipment used (MA&TE critical for calibration)

Primary Standards b Cal Date (Certificate No.) Scheduled Caibration
Power metor NP2 SN: 104778 26-Mar-24 {No. 217-04036/04037) Mar-25
"Power sensor NAP-291 SN: 103244 26-Mar-24 (No. 217-04036) Mar-25
" OCP DAK-35 (weighted) | SN: 1249 05-Oct-23 (OCP-DAK35-1249_Oct23) | Oct-24
"OCP DAK-12 SN:1016 05-0ct-23 (OCP-DAK12-1016_0ci23) Oct-24
Reference 20 GB Atienuatar | SN- ) 26-Mar-24 (No. 217-04046) Mar-25
DAE4 | SN: 660 23-Feb-24 (No. DAE4-660_Feb24) Feb-25
Relerence Probe EX3DVA | SN: 7349 03-Jun-24 (No. EX3-7348_Jun2a) Jun-25
| Secondary Stancards D Check Dale (n house) Scheduled Check
Powor meter E44198 SN: GB41293874 06-Ape-16 (in house check Jun-24 In house check: Jun-26
Power sensor E4412A SN: MY41498087 06-Ape-16 (n house check Jun-24, In house chack: Jun-26
sensor E4412A SN: 000110210 06-Ape-16 (in house check Jun-24 In house check: Jun-26
RF generator HP 8648C | SN: US3842001700 04-Aug-99 (in house chack Xin-24) in house check: Jun-26
| Network Analyzer EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) in house check: Oct-24
Name Function
Calibrated by Kresimir Franjié Laboratory Technician
Agproved by Sven Kohn Tooical Manager . A M %

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

Issued: July 23, 2024
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oV, Schweizerischer Kalibrierdienst
Calibration Laboratory of &, S erios sves $¥ulonaras
Schmid & Partner % C  Servizio svizzero di teratura
Engineering AG T S Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Swizeriand N
Acoredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode comprassion point

CF crest factor {1/duty_cycle) of the RF signal
A.B,CD modulation dependent linearization parameters

Potarization ¢ 4 rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 8=0is
normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Spacific Absorption Rate Of Human Exposure
To Radio Frequency Flelds From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Modets, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

« NORMy,y,z: Assessed for E-field polarization 6 = 0 (f s 900MHz In TEM-cell; f > 1800MHz: R22 waveguide). NORMx.y,z
are only intermediate vaiues, |.e., the uncertainties of NORMx,y,z does not affect the E-field uncertainty inside TSL (see
below ConvF).

« NORM{f)x. 5.2 = NORMx.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, 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

» Axyz; Bxyz; Cx.yz; Dx,yz; VAxyz: A, B, C, D are numerical inearization parameters assessed based on the data of
powar 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 flal phantom using E-field (or Temperature Transfer Standard for
f < B0OMHz2) and inside waveguide using analytical field distributions based on power measurements for / > B00MHz. 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 coresponds to NORMx,y.z * ConvF whereby the uncertainty corresponds 1o 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 deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch
antenna.

+ Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurement center from the probe tip (on probe axis).
No folerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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Report ID: 1177P00-EME-00002

EX3DV4 - SN:7511 July 23, 2024
Parameters of Probe: EX3DV4 - SN:7511
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Une (k=2)
Norm (uV/(Vim?) A 0.46 0.37 0.4 +10.1%
DCP (mv) B 101.1 100.1 100.9 +4.7%
Calibration Results for Modulation Response
“UID | Communication System Name A B c D VR | Max | Wax
dB | dBy/pv d8 | mV | dev. | Unc®
k=2
o |TW X| 000 000 | 100| 000 | 1567 | +3.0% | 24.7%
Y| 000 0.00 7,00 1589
Z[ 000 0.00 1.00 157.7 )
1 Pulse Waveform (200Hz, 10%) X| 176 | 6238 787 | 1000 | 60.0 | £3.2% | 29.6% |
Y| 246 | 6605 | 10.35| T 60.0 |
Z| 182 63.18 8.36 60.0
70353 | Puise Wavelorm (200Hz, 20%) X1 083 | 6084 6.16| 609 | 80.0 | +2.4% | £9.6%
194 67.35 9284 800
Z| 105 8.1 6.73 | 80.0
10354 | Pulse Wavelorm (200Hz, 40%) X| 04| 6000 500 | 398 | 950 | +1.4% | £9.6% |
Y| 286 7256 | 1047 - 85.0 |
Z| 050 | 8066 | 5. 950 |
10355 | Pulse Waveform (200Hz, 60%) X| 026 | 6008 482 | 222 120.0 | +0.9% | +9.6%
Y 8408 | 1219 "120.0 |
Z| 044 | 6306 6.40 120.0
0387 | GPSK Waveform, 1 MHz X| 161 | 6746 | 1520 | 1.00 | 150.0 | £2.7% | 9.6%
Y| 140 6680 | 1456 1500
Z1 1668 | 6814 | 1581 1500 |
10388 | QPSK Waveform, 10 MHz X| 211 | 6781 | 1574 0.00 | 150.0 | +1.1% | £9.6%
Y1 188 | 6715 | 1528 150.0
Z| 218 | 6842 | 1609 150.0 |
10396 | 64-QAM Waveform, 100kHz X| 242 6899 | 1898 3.01 [ 150.0 [ 0.8% | £9.6%
Y| 231 | €822 | i7.77 150.0
2| 2& | 69.13 | 1837 1500 |
10399 | 64-QAM Wavelorm, 40MHz X| 345! 6716 | 1582 000 | 150.0 | +1.2% | +96%
337 . 1562 | 150.0
Z| 336 | 6677 | 1567 1500
10414 | WLAN CCDF, 64-QAM, 40 MHz X| 456 | 6525 | 1533 | 000 | 150.0 | 26% | £9.6%
Y| 466 | 6574 | 1555 | 150.0
462 1545 | 750.0 |
Note: For detals on UID parameters see Appendix
The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiphied by the coverage
factor ke2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
A ‘The uncortalnties of Neem X,Y.2 do not afiect the E2-fiek] uncartainty inside TSL. (s0e Pages 5 and 6).
8 {incarizasion parameler uncertainty for maxmum spacitied fieid sirength.
E Uncertainty is datermined using the max. doviation from near reaponse applying reclanguiar distribution and is expeassed lor the square of th tield value.
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Report ID: 1177P00-EME-00002

EX3DV4 - SN:7511 July 23, 2024
. Parameters of Probe: EX3DV4 - SN:7511
Sensor Model Parameters
ci C2 a T T2 T3 T4 15 T6
iF F v msV2 | msV? ms V-2 v

X 314 23484 34.72 5860 0.00 4.93 141 0.01 1.00

0.4 226.10 3532 | 318 0.00 501 1.14 0.06 1.00

z 324 237.89 2461 5.70 0.00 494 117 0.04 1.00

Other Probe Parameters

Sensor Arangement Triangular
Connector Angle 35"
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337mm
Probe Body Diameter B 10mm
Tip Length gmm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Cafioration Point 1mm
Recommended Meeiur_emom Distance from Surface 1.4mm

Note: Measuremant distance from surface can be increased % 3—4 mm for an Area Scan job.
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EX30V4 - SN:7511 July 23, 2024

Parameters of Probe: EX3DV4 - SN:7511
Calibration Parameter Determined in Head Tissue Simulating Media

f (MH2)¢ Relative | Conductivity” | ConwF X | ConvFY | ConvFZ | Alpha® | Depth® | Unc"
Permittivity” (8/m) (mm) | (k=2)

150 52.3 0.76 12,04 12.04 12.04 0.00 100 | £13.3%

300 453 0.87 1082 10.92 10.92 0.09 1.00 | £13.3%

450 435 0.87 10.26 10.26 10.26 0.16 130 | £13.3%

750 418 0.89 9.39 9.39 9.39 043 084 | 211.0%

835 415 0.90 9.08 2.08 9.08 0.26 116 | 211.0%

900 #s 097 892 | 8% | 892 | 046 | 082 | +11.0%

1450 405 120 B35 835 835 043 080 | £11.0%
1810 400 1.40 797 7.97 797 0.26 086 | £11.0%
1900 400 1.40 77 7.7 7.7 029 086 | +11.0%
2100 398 1.49 7.58 7.58 758 0.20 086 | +11.0%
2300 385 167 7.22 7.22 7.22 032 090 | £11.0%
2450 39.2 180 702 | 708 | 703 | 033 | 080 | +11.0%
2600 39.0 196 6.79 6.79 6.79 0.30 090 | +11.0%
3500 are 291 655 655 655 0.35 130 | +13.1%
3700 ar7 3.12 6.51 851 651 035 130 | #13.4%
5250 359 47 5.10 5.10 5.10 0.40 180 | +13.1%
5500 356 4.96 456 456 456 0.40 180 | £13.1%
5600 355 5.07 444 444 444 0.40 180 | 213.1%
5800 353 527 451 451 451 | 040 180 | 2131%

C Eraguency validity above 300 MHz of +100MHz only apples for DASY vé.4 and higher {see Page 2), else It is resiricted to 450 MHz. The uncortainty is the
RSS of the ConvE uncertainty a1 calibration frequency and the uncertainty for e Indicatad frequency band. Frequency valkily below 300MHz & £10, 25,
40, 50 and 70 MHz2 for Comv assessments at 30, 64, 128, 150 and 220 MHz respectively. Valicily of Comv™ assessed at 6 MHz Is 4-6MHzZ, and Convf
astessad 3 13MHz is 9-19 MHz. Above 5GHz frequency valicity can be mdended 10 +110MHZ
F The probes are calibrated using fissue skmuluting Squids (TSL) that deviate for £ and o by less than 15% bom the target values (typically betler than +3%)
wnmm!&demuﬂulsﬂth

are determined during calibeation. SPEAG warrants that the remaining deviaion due to the boundary effoct aer compensasion is aiways less
nw-mm«mmsmmm:&uwms—oe&-wmwmummwwmu

boundary.

H The staled uncertainty is the total calbration uncertainty (k = 2) of Nore Comf. This is equivalent lo the uncertainty compenent with the symbel CF in
Tablo 9 of EEC/IEEE §2209- 15282020
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EX3DV4 - SN:7511 July 23, 2024

Parameters of Probe: EX3DV4 - SN:7511
Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)® Relative | Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Dopth® | Unc"
Permittivity” (S/m) (mm) (k=2)

150 619 0.80 115 | 1159 | 1158 | 000 | 100 | +133%

300 58.2 092 1097 | 1097 | 1087 | o002 | 135 | +133%

450 56.7 0.84 1052 | 1052 | 1052 | 011 120 | +133%

750 555 0.96 934 | 93¢ | 934 | 04 | 083 | +11.0%

; 835 552 087 | e | ea2 921 | 042 | 080 | £11.0%
§ %00 55.0 1.0 9.04 9.04 904 | 044 080 | £11.0%
3 1450 54.0 130 809 | 809 | 803 | 031 | 080 | 11.0%
1810 533 152 768 | 768 | 768 | 033 | 086 | #11.0%

1800 53.3 152 745 | 745 | 745 | 040 | 086 | £11.0%

. 2100 532 162 722 | 722 | 722 | o046 | 086 | +11.0%
2300 529 1.81 706 | 706 | 706 | 038 | o080 | +110%

2450 527 195 696 | 696 | 696 | 032 | 080 | +11.0%

2600 525 218 683 | 683 | 68 | 020 | 080 | £11.0%

3500 513 331 608 | 608 | 608 | 040 | 135 | £131%

3700 510 355 588 | 588 | 588 | 040 | 135 | +13.1%

5250 489 5.36 444 | 444 | 444 | 050 | 190 | +13.1%

5500 486 565 398 | 398 | 398 | 050 | 190 | +13.1%

5600 485 5.77 386 | 386 | 986 | 050 190 | +13.4%

5800 482 6.00 393 | 393 | 383 | 050 | 180 | 13.1%

€ Froquoncy validity above 300 MHz of £100 MHz only applies lor DASY vé.4 and higher {sse Page 2), eles (L is restricted ko 250 MHz. The uncertainly is the
RASS of the ComF uncertalnty at calbration frequency and the uncartainty for $he indicated Irequency band. Frequency validty balow 300 MMz i 210, 26,
40, 50 and 70 MHz for Com assessmants at 30, 64, 128, 150 and 220 MHz respectively. Validty of Com assessed at 6 MH2 is 4-9MHz, and Comf
assessed & 13MHZ Is 9-19 MHz, Above 5 GHz frequency valiity can be extended 10 +110MHz.

F The probes are callbrated using tssue simudating lquids (TSL) that deviate for £ nd o by less than +5% from the target values {lypically better than 13%)
and are vald for TSL with deviations of up fo £10% il SAR comection I appiled.

°Wmmmm SPEAG warranis that the remaining deviation cue fo the boundary effect atier compensalion is aways less
than 1% for roquencies below 3 GHz and below 2% for Irequencies between 3-6 GHz at any distance lager than hall the probe tip clameler from o

boundary.
H The staled uncertainty s the total calforation uncertalty (k = 2) of Norm Comf: This Is equivalent o the uncertainty component with the symbel CF in
Tatée 9 of IECAEEE 62209-1528:2020.

!

|
Certificate No: EX-7511_Jul24 Page 6 of 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 54 of 100
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EX30V4 - SN:7511 July 23, 2024
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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s TEM + R22

Uncertainty of Frequency Response of E-tield: £6.3% (k«2)

Certificate No: EX-7611_Jul24 Page 7 of 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 55 of 100



FCC ID: AZ489FT7150/ 1C: 109U-89FT7150 Report ID: 1177P00-EME-00002

EX30V4 - SN:7511

July 23, 2024

Receiving Pattern (¢), 0 =0°

1=1800 MHz, R22, 0°

05
E (U s cn e e o Bl g it e R e = B = B
w
-05
0 60 120 180 240 300 360
Roll [F]
+- 100 Mz « 600 MHz - 1800 MHz + 2500 MHz

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7511 July 23, 2024
Dynamic Range f(SARhead)
(TEM cell, 1y = 1900MHz)
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Uncertainty of Linearity Assessment: +0.6% (k=2)

Certificate No: EX-7511_Jul24

Page 9 of 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37

Page 57 of 100



FCC ID: AZ489FT7150/ 1C: 109U-89FT7150 Report ID: 1177P00-EME-00002

EX3DV4 - SN:7511 July 23, 2024
Conversion Factor Assessment
11900 MHz, WGLS R22 (H_convF)
30
25
20
:
2 15
3
5 "'.
°o 10 20 30 40
z [mm]
- analytical -« measured
Deviation from Isotropy in Liquid

Error (¢.6), f=900MHz

-02 0 02 04 06 0B 1
Uncertainty of Spherical Isotropy Assessment: 42,6% (k=2)
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Calibration Laboratory of

S,

; S, i Schweizerischer Kalibrierdienst
Schmid & Partner SN (4 A" (S; Service sulsse d'étalonnage
Engineering AG z = Servizio svizzero di taraturs
Zeughausetrasse 43, 8004 Zurich, Switzedand ‘/4‘,./'/,?\‘\‘\“\? \... o/ S swiss Calibration Service

Accredied by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Sarvice is one of the signatories to the EA
Muftilateral Agreement for the recognition of calibration certificates

cient  Motorola Solutions MY

Accreditation No.: SCS 0108

Cerfificate No: D450V3-1053_Feb22

CALIBRATION CERTIFICATE
Object D450V3 - SN:1053
Cafbration procedura(s) QA CAL-15.v9
Calibration Procedure for SAR Validation Sources below 700 MHz
Caibration date: February 17, 2022

This calibration carificate documents tha traceability 1o national standards, which realize the physical units of measuwrements {S1).
The measurements and the uricertainties with confidenca probability ane given on the following pages and are part of the cenfficate.

Caltbration Equipment used (M&TE crtical for caltaration)

A% callbrations have bean conducted in the closed laboratory facility: emironment temperature (22 « 3)°C and humidity < 70%.

This cafibration cedificate shall not ba reproducad except in full without written approval of the Rbaratory.

Primary Standards 1D & Cal Date (Cedificata No.) Schaduled Calration

Power moler NAP SN: 104778 08-Ape-21 (No. 217-03201X03292) Apr22

Powar sansor NRP-291 SN: 103244 09-Apr-21 (No, 217-03291) Apr-22

Power sansor NRP-291 SN: 103245 08-Apr21 (No, 217-03202) Ape-22

Rederence 20 dB Altenuator SN: CC2552 (20x) 06-Apr-21 (No, 217-03343) Apr22

Type-N mismatch combination SN: 310882 /06327  08-Apr-21 (No. 217.03344) Apr22

Rofarence Probe EX30V4 SN. 3877 31-Dec-21 (No. EX3-3877_Dec21) Dec-22

DAE4 SN: 654 26-Jan-22 (No. DAE4-654_Jan22) Jan23

Secondary Standards D# Check Data (in house) Scheduled Check

Power meater E44198 SN: GB841293874 08-Apr-16 {in house check Jun-20) In house chack: Jun-22

Powar sensor E4412A SN: MY41488087 06-Apr-18 {in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: 000110210 D5-Apr-16 {In housa check Jun-20) In house check: Jun-22

AF ganerator HP 8648C SN: US3642001700 04-Aug-83 (in house check Jun-20) In house chack: Jun-22

Network Analyzes Aglant ES358A | SN: US41080477 31-Mar-14 {in hause cheok Oct-20) In house check: Oct-22
Name Function Signa

Calivrated by: Jettrey Katzman Labaratory Techmican

Approved by Sven Kihn Deputy Manager

LA

Issued: February 18, 2022
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Calibration Laboratory of

Schwelzerischer Kallbriardienst
Schmid & Partner Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzedand Swiss Calibration Service
Accredited by the Swiss Accreditation Seevice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice 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) |IEC/EEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Womn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY 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 source is mounted in a touch configuration below the
center marking of the fiat phantom.

* 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%.
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELI4 Fiat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (220£02)°C 43.3+6% 0.85 mho/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over T cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1,13 Wikg
SAR for nominal Head TSL parametars normalized to 1W 4.60 W/kg = 18,1 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 0.757 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.07 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56.7 0.94 mho/m
Measured Body TSL parameters (220+02)°C 568.2+6% 0.94 mha/m =6 %
Body TSL temperature change during test <05°C - -eee
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.16 Wikg
SAR for ncminal Body TSL parameters normalized to 1W 4.63 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.780 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.12 Wikg = 17.6 % (k=2)
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Report ID: 1177P00-EME-00002

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5850Q-1.7MQ
Return Loss -21.9dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 5400-68jQ
Return Less -224d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.351 ns

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

\ The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order to improve matching when loaded according to the position as expiained in the
‘Measurement Conditions" paragraph. The SAR data are not alfected by this change. The overall dipole length is still

according to the Standard.
No 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
| Manufactured by | SPEAG ]
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DASY5 Validation Report for Head TSL

Date: 15.02.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1053

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

Medium parameters used: =450 MHz; o = 0.85 S/m: & = 43.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 26.01,2022
« Phantom: ELI v4.0; Type: QDOVAO0IBB; Serial: TP:1003

DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 39.17 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 g) = 1.13 W/kg; SAR(10 g) = 0.757 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M| = 64.8%

Maximum value of SAR (measured) = 1.52 W/kg

—-2.00
-4.00
-6.00

-8.00

-10.00

0dB = 1.52 W/kg = 1.82 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 17.02.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

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

Medium parameters used: f =450 MHz: o = 0.94 S/m; & = 56.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021

» Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated; 26.01,2022

Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial: TP: 1003

DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 41.70 V/m; Power Drift = -0.04 dB

Peak SAR (extrupolated) = 1.75 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.780 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M| = 66.3%

Maximum value of SAR (measured) = 1.54 Wrkg

=]

0dB = 1.54 W/kg = .88 dBW/kg

Certificate No: D450V3-1053_Feb22 Page 7 of B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 66 of 100



FCC ID: AZ489FT7150/ 1C: 109U-89FT7150 Report ID: 1177P00-EME-00002

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ie“‘l'i';',""'/,; Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG = Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzertand TN S swiss Calibration Service
ol

Accroditod by the Swies Accraditation Seevice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
ciient  Motorola Solutions

Bayan Lepas, Malaysia

Certificste No. D450V3-1054_Jul24

CALIBRATION CERTIFICATE
Cojact D450V3 - SN:1054
Calibration procadure(s) QA CAL-15.v11

Calibration Procedure for SAR Validation Sources below 700 MHz

Callbeation date: July 16, 2024

This calibvation centificase docurnants the traceabiity to national standards, which realizo the physical units of measurements (St).
The measurements and the uncerainties with conlidance probatslity are given on the following pages and are part of the cedificata,
All calibrations have been conductad in the closed laboralory taciity: envircnmant temparature (22 + 3)°C and humidity < 707%,

Calibeation Equipment used (MATE crilical for calibration)

e, . AL

This calibeation ceriicate shall not ba reproducad except in full without writien approval of the laboratary.

Primary Standards o Cal Date (Corificate No.) Scheduled Calibration

Power mater NRP2 SN 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sansor NRP-291 SN 103244 26:Mar-24 (No, 217-04036) Mar26

Power sensor NAP-291 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25

Acderence 20 dB Attenuator SN: BHISZ94 (20K) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN: 310682/ 06327  26-Mar-24 (No. 217-04047) Mar-25

Raleranca Probe EX3DV4 SN 2877 10-Jan-24 (No. EX3-9877 Jan24) Jan-25

DAE4 SN: 654 15-Jan-24 (No. DAE4-654_Jan24) Jan-25

Secondary Standards D # Check Data {in house) Schaduted Chock

Power maeter NRP2 SN 107183 08-Nav-21 (n house check Dec-22) In housae chedk: Dec-24

Power sensor NRP-Z61 SN: 100922 15-Dec-09 (in house check Dec-22) In housa check: Dec-24

Pawer sansor NRP-Z91 SN; 100418 01-Jan-04 (in house chack Dac-22) In house check: Dec24

RF ganarater HP B648C SN US3642001700 04-Aug-89 (in house check Jun-24) In house check! Jun-26

Network Analyzar Agilent EBISBA | SN. US41080477 31-Mar-14 (in house chack Oct-22) In house check: Ocl-24
MName Funation Signatura

Catbrated by Kredimir Franjié Laboratory Technician

Aporoved by Sven Kithn

lssuedt Juby 16, 2024
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Calibration Laboratory of oM,

4 SO, s Schweizerischer Kalibrierdienst
Schmid & Partner % G Service suisse détalonnage
Engineering AG G Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland éﬁf,’?w“} S swiss Calibration Service
Accredied by the Swiss Accreditation Sanvics (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) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Heid And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

o 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Retumn 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 nermal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system contiguration, as far as not given on page 1,
DASY Version DASYs2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MKz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters {22.020.2)"C 454 28 % 0,88 mho/m =6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 4.64 Wikg = 18.1 % (k=2)
SAR averaged over 10 en? (10 g) of Head TSL caondition
SAR measurad 250 mW input power 0.773 Whkg
SAR for nominal Head TSL parameters normalkized to 1W 3,09 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56.7 0.94 mho/m
Measured Body TSL parameters (22,0+0.2)°C 565+6% 0.95 mho/m + 8 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 1.19 Wikg
SAR for nominal Body TSL parameters normalized to 1W 4.72 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.804 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.19 Wikg £ 17.6 % (k=2)
Certificate No: D4GOV3-1054_Jul24 Page 30l B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 581Q-15)Q
Hetum Loss -223d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5560-44iQ
Return Loss -234dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1,351 ns )

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

The dipole Is made of standard semirigid coaxlal cable, The center conductor of the feeding line Is directly connected to the
sacond arm of the dipole. The antenna is therefors shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when foaded 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,
Ne excessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data

| Manutactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 15.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1054

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

Medium parameters used: =450 MHz: o = 0.88 S/m; & = 45.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 10.01.2024
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 15.01.2024
o Phantom: ELI v6.0; Type: QDOVAOO3AA; Serial: TP:2034
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 38.96 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.80 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0,773 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M1 =64.1%

Maximum value of SAR (measured) = 1.56 W/kg

0 dB = 1.56 W/kg = 1.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1054

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

Medium parameters used: = 450 MHz; o = 0.95 S/m; & = 56.5; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 10.01.2024
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn654; Calibrated: 15.01.2024
« Phantom: ELI v6,0; Type: QDOVAOO3AA; Scrial: TP:2034
o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 42,70 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.82 W/kg

SAR(1 g) = 1.19 W/kg; SAR(10 g) = 0.804 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M1 =65.5%

Maximum value of SAR (measured) = 1,60 Wikg

-1.80
-3.60
-5.40
-1.20

0dB = 1.60 W/kg = 2.04 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizorischer Kallbriordienst
Schmid & Partner % Service sulgse d'étalonnage
Englneering AG 7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland . ,'/,'\\“\‘sﬁ Swiss Calibration Service
Accredited by the Swiss Accroditation Sorvice (SAS) Accraditation No: SCS 0108

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

Coricate No. D2450V2-782_Jul24

Calibeation procedure(s) QACAL-O5wvt2 e :
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz.

Calboration date: July 16, 2024

This calibestion canficate decuments the traceabiity to national standards, which realize the physical units of measuraments (S1),
The measurements and the uncanainties with confidence probability are given on the following pages and are parl of he canificate.
AR calibeations have been conducted in the closed Iaboratary faclity: enviranmant termperature (22 £ 3)'C and humidity < 70%.

Caibration Equipment used (M&TE critical for calration)

Primary Standards 0¥ Cal Darte (Cersficate No.) Scheduled Calbration
Power meser NRP2 SN: 104778 26-Mar-24 (No. 217-04036/004037) Mar-25

Power sansor NRP-Z81 SN: 103244 26-Mar-24 {No. 217-04036) Mar-25

Power sansar NRP-291 SN: 103245 26-Mar-24 (No, 217.04037) Mar-25

Refarance 20 d8 Atterwator SN: BH9394 (20K) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310882 /06327  26-Mar-24 (No, 217-04047) Mar-25

Reference Probe EX3DV4 SN: 7349 03-Nov-23 (No. EX3-7349_Nov23) Nov-24

DAE4 SN: 601 22-May-24 (No. DAEA-801_May24) May-25

| Secondary Slandards D# Chack Date (n house) Scheduled Check
Power meler E44168 SN; GBA9612475 30-0ct-14 {in house check Oct-22) In house check: Oct-24
Powes sensor HP 84814 SN: US37292783 07-Oct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP BABIA SN: MY41093315 07-Oct-15 (in house check Ocl-22) In house check: Oct-24
RF generator R&S SMT-06 SN 100972 15-Jun-15 (in house check Oct-22) In hause check: Oct-24
Network Analyzer Aghent ES3583 | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function ture
Caliorated by: Jeffrey Katzman Laboratory Techniclan

.

— SvenKin N, /////(

Issued: July 17, 2024

_T_I§ callbration cartificate shall not be reprotuced except In full without written approval of the abaratary.
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Calibration Laboratory of \\&‘\2{'/’,’ S Schwelzerischer Kalibrierdienst
Schmid & Partner . z G Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand f'/,‘ o /-\\\,‘\*} S Swiss Calibration Sarvice
W
Accreditod by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilsteral 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) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

o 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 fiat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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 DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy. dz =5mm
Frequency 2450 MHz 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 392 1.80 mha/m
Measured Head TSL parameters (220+0.2)"C 37T7+6% 1.82 mho/m £ 6 %
Head TSL temperature change during test <0.5°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.25 Wikg
SAR for nominal Head TSI parameters normalized to 1W 24,8 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+02)°C 523+6% 203 mho/m £ 6 %
Body TSL temperature change during test <05°C - —-
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 12.9 Wkg
SAR for nominal Body TSL parameters normalized o 1W 50.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Body TSL parameters normalized 1o 1TW 24.0 Wikg £ 16.5 % (k=2)

Certificate No: D2450V2-782_Jul24
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5190+35jQ
Relurn Loss -28.3dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4820+52Q
Relurn Loss -250dB
General Antenna Parameters and Design
Electrical Delay (one direction) [ 1155 ns |

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

The dipole i& made of slandard semirigid coaxial cable, The center conductor of the feeding line is diractly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph, The SAR dala are not affected by this change. The overall dipole length is still

according to the Standard.

No 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

[ Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 16.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

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

Medium parameters used: f= 2450 MHz; o = 1.82 S/m; & = 37.7: p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) (@ 2450 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 22.05.2024
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS0 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 117.3 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.4 Wikg; SAR(10 g) = 6.25 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50,7%

Maximum value of SAR (measured) = 22.0 Wrkg

-3.60
-1.20
-10.80
-14.40

-18.00

0dB = 22.0 Wikg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL

Report ID: 1177P00-EME-00002
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DASYS5 Validation Report for Body TSL

Date: 16.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

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

Medium parameters used: = 2450 MHz; 6 = 2.03 S/m; &= 52.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8,12) @ 2450 MHz, Calibrated: 03.11.2023
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS5252,10.4(1535); SEMCAD X 14.6.14(7501)

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 = 108.5 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 24.1 Wikg

SAR(I g) = 12,9 W/kg; SAR(10 g) = 6.08 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR (measured) = 20.5 Wikg

-3.60
-71.20
-10.80

-14.40

-18.00

0dB =205 W/kg = 13.12 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Q.\-“‘g"'z; §  Schweizerischer Kaibrierdienst
Schmid & Partner S C  Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
e S
Zeughausstrasse 43, 8004 Zurich, Switzerland A '/\\ X Swiss Callbration Service
by
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Muiltilateral 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) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY 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.

e 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.

e 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: D5GHzY2-1022_Apr24 Page 2 of 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37 Page 85 of 100



FCC ID: AZ489FT7150/ 1C: 109U-89FT7150

Report ID: 1177P00-EME-00002

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

DASY Version DASY52 V52.10.4

Extrapolation Advanced Exlrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz

Frequenc 5500 MHz £ 1 MHz

R 5600 MHz + 1 MHz

5800 MHz & 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Measured Head TSL parameters (220+02)°C 364£6% 4.60 mhaim £ 6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 7.89 Wikg

SAR for nominal Head TSL paramelers nermalized to 1W 79.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wikg

SAR for nominal Head TSL parameters normatized to TW 22.7 Wikg  19.5 % (k=2)

Cenificate No: DSGHzV2-1022_Apr24 Page 3of 15
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4,96 mho/m

Measured Head TSL parameters (220x0.2)°'C 359+6% 4.87 mho/m £6 %

Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.57 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 85.8 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.42 Wikg

SAR for nominal Head TSL parameters normalized o TW 242 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mha/m

Measured Head TSL parameters {220+0.2)°C 35826% 4,99 mho/m £6 %

Head TSL temperature change during test <05° - e
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8,18 Wikg

SAR for nominal Head TSL parameters normalized fo 1W 81.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.33 Wikg

SAR for nominal Head TSL parameters normalized o 1W 23.4Wikg £ 19.5 % (k=2)
Contificate No: D5GH2V2-1022_Apr24 Page 4 of 15
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (22020.2)°C B526% 521 mho/m £ 6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.97 Wikg

SAR for nominal Head TSL parameters normakized o 1W 79.7 Wikg * 19.9 % (k=2)

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

SAR measured 100 mW input power 2,26 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 22.6 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1022_Apr24 Page 5 of 15
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.37

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.36 mhalm

Measured Body TSL parameters (220£02)"C 493+6% 549 mho/m£6 %

Body TSL temperature change during test <05°C — ——
SAR result with Body TSL at 5250 MHz

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

SAR measured 100 mW input power 7.4%9 Wikg

SAR for nominal Begy TSL parameters normalized to 1W 751 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.1 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.6 5.65 mhoim

Measured Body TSL parameters (22010.2)°C 487+6% 5.85 mho/m £ 8 %

Body TSL temperature change during test <05'C anee —
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 mW input power 7.94 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.5 Wikg  19.9 % (k=2)

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

SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters normatized to 1W 22.1 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1022_Apr24 Page 6 of 15
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mhoim

Measured Body TSL parameters (220£02)°C 486+6% 6,00 mha/m £6 %

Body TSL temperature change during test <056°C -— e
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 7.77 Wikg

SAR for nominal Body TSL paramelers normalized to 1W 77.8 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.18 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.9 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mho/m

Measured Body TSL parameters (2202 0.2)°C 48316 % 6.28 mhoim + 6 %

Body TSL temperature change during test <056°C -
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW input power 7.46 Wikg

SAR for nominal Body TSL parameters normalized fo 1W T4.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.07 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg £ 19.5 % (k=2)

Cerlificate No: DSGH2V2-1022_Apr24 Page 7 of 16
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Report ID: 1177P00-EME-00002

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o feed point 5090+18 |0

Return Loss -342d8B
Antenna Parameters with Head TSL at 5500 MHz

Impedance, fransformed to feed point 5050+39)0

Return Loss -28.2dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 558Q+59jQ

Return Loss -221dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5460+72|0

Return Loss -21.7dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed {o feed paint 50.90+3.02

Return Loss -30.3dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 498Q+48jQ

Retum Loss -26.44d8B
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.70Q+66jQ

Relurn Loss -20.5dB

Cartificate No: DSGHzV2-1022_Apr24
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Antenna Parameters with Body TSL at 5800 MHz

Report ID: 1177P00-EME-00002

Impedance, transformed to feed point 55.301+83 0
Return Loss -20.6dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading fine is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to 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.
No 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
| Manufactured by SPEAG

Certificata No: D5GHzV2-1022_Aprz4
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DASYS5 Validation Report for Head TSL
Date: 11.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: £= 5250 MH/.. o= 4.6 Sm; & = 36.4; p = 1000 kg/m? |

Medium parameters used: f= 5500 MHz; o = 4.87 S/m; & = 35.9; p = 1000 lq;/mJ

Medium parameters used: f= 5600 MHz; o = 4.99 S/m; & = 35.8; p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz; o= 5.21 S/m; & = 35.5; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(5.04, 5.04, 5.04) @ 5500
MHz, ConvF(5, 5, 5) @ 5600 MHz, ConvF(4.86, 4,86, 4.86) @ 5800 MHz; Calibrated: 07.03.2024

+ Scnsor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

+ Phantom; Flat Phantom 5.0 (front); Type: QDO00OPSOAA; Serial: 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73,.80V/m; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 27.1W/kg

SAR(1 g) = 7.89 W/kg: SAR(10 g) = 2.26 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.1%

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74,45 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 8.57 W/kg; SAR(10 g) = 2.42 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio o SAR at M2 to SAR at M1 = 66.3%

Maximum valuc of SAR (measured) = 20.8 Wikg

Cerlificate No: D5GHzV2-1022_Apr24 Page 10 of 15
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.24 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.6 Wikg

SAR(1 g) = 8.18 W/kg: SAR(10 g) =2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.3%

Maximum value of SAR (measured) ~ 19.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.05 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.97 W/kg; SAR(10 g) = 2,26 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.2%

Maximum value of SAR (measured) = 19.7 Wikg

-9.00
-18.00
-27.00

-36.00

-45.00

0dB =208 Wkg=13.18 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 10.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: f= 5250 MHz; o = 5.49 S/m; &= 49.3; p= 1000 kg/m*,

Medium parameters used: = 5500 MHz; o = 5.85 S/m; £, = 48.7: p = 1000 kg/m*,

Medium parameters used: f = 5600 MHz; ¢ = 6 S/m; &, = 48.6; p = 1000 kg/m’,

Medium parameters used: = 5800 MHz; o = 6.28 S/m; £ = 48.3; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.15, 5.15, 5.15) @ 5250 MHz, ConvF(4.69, 4.69, 4.69) @ 5500
MHz, ConvF(4.65, 4.65, 4.65) (@ 5600 MHz, ConvF(4.48, 4,48, 4.48) (@ 5800 MHz; Calibrated:
07.03.2024

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.01.2024

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 66.19 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) ~ 28.0 Wikg

SAR(1 g) = 7.49 W/kg; SAR(10 g) = 2.10 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 =67.4%

Maximum value of SAR (measured) = 16.9 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube ): Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.28 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 7.94 Wikg: SAR(10 g) = 2.21 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 65.2%

Maximum value of SAR (measured) = 18.5 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy-4mm, dz=1.4mm

Reference Value = 65.34 V/m; Power Drifl = -0.09 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.77 Wikg; SAR(10 g) = 2.18 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 18.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.36 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.07 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =63.5%

Maximum value of SAR (measured) = 17.9 Wkg

-7.20
-14.40
-21.60

-20.80

-36.00

0dB = 18.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by Motorola
Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

Dipole D450V 3- Head
1053 Impedance Return Loss
Date Measured real Q imag jQ dB
04/14/22 53.67 -6.74 -23.23
02/11/23 49.82 -7.88 -21.75
221124 51.93 -7.78 -21.32
Dipole D450V3- Head
1054 Impedance Return Loss
Date Measured real Q imag jQ dB
08/15/24 62.26 -6.15 -20.27
Dipole D2450V2- Head
782 Impedance Return Loss
Date Measured real Q imag jQ dB
08/14/24 52.01 3.89 -27.40
Dipole D5250V2- Head
1022 Impedance Return Loss
Date Measured real Q imag jQ dB
05/12/24 49.05 -2.88 -29.89
Dipole D5500V2- Head
1022 Impedance Return Loss
Date Measured real Q imag jQ dB
05/12/24 53.00 4.90 -24.83
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Dipole D5600V2- Head
1022 Impedance Return Loss
Date Measured real Q imag jQ dB
08/20/24 55.39 5.12 -22.20
Dipole D5800V2- Head
1022 Impedance Return Loss
Date Measured real Q imag jQ dB
08/20/24 55.83 7.55 -21.30
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