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1. SUMMARY OF SAR TEST REPORT
1.1 Test Details

Equipment under Test (DUT):

FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)
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Product: Narrowband Alarm Transceiver
Manufacturer: Ascom Ab
Model: a72 Protector

Serial Number:

DUT1: 32, DUT3: 34, Conducted sample: 35

FCC ID Number:

BXZCHAT2

ISED ID Number:

3724B-CHAT2

DUT Number:

DUT1: 21043, DUT3: 21042, Conducted sample: 21036

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

19.09.2023 - 20.09.2023

Notes:

Document history:

Document ID:

FCC_ISED SAR report_a72 Protector ID6321_22092023.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

Jesper Varis

Copyright © Verkotan 2023

FCC Test Firm Designation Number: FI0005
ISED Company Number: 22218
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1.2 Maximum Results
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The maximum reported* SAR values for Body-worn for transmitting systems are shown in a
table below. The device conforms to the requirements of the standards when the maximum
reported SAR value is less than or equal to the limit. The SAR limit specified in FCC 47 CFR part
2 (2.1093) and Health Canada’s RF exposure guideline, Safety Code 6 for Head/Body SAR1q is

1.6 W/kg.

1.2.1 Standalone SAR

e

N

Highest Reported* SAR105(W/kg)
in Extremity Exposure Condition,

Highest Reported* SAR14(W/kg) in Body-

Worn Exposure Condition, Result
Omm separation distance Omm/5mm separation distance
UHF Transmitter (420 — 475 MHz) 0.057 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.

1.2.2 Maximum Drift

Maximum Drift During Measurements 0.42dB*

*Larger than 5% drifts included to scaling factors

1.2.3 Measurement Uncertainty

SAR 1g: 0.3 -3 GHz:

Expanded Uncertainty (k=2) 95 % +22.1%

4(31)
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

The DUT is a narrowband alarm transceiver for alarms and messages which supports frequency
range of 420 MHz - 475 MHz.

According to manufacturer, the maximum transmission time is 6 seconds of the 6-minute time
averaging period thus the maximum operational duty cycle is 6s/360s = 1.67%. Testing was
done by using 100% duty cycle thus the measured SAR results were scaled to the maximum
operational duty cycle. Manufacturer duty cycle statement can be found from appendix F.

Device Category Portable

Exposure Environment General population
uncontrolled

2.1 Supported Frequency Bands and Operational Modes

Modes of Transmitter Frequency
TX Frequency bands Operation Range [MHz]
UHF Transmitter 420 - 475
531
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3. OUTPUT POWER

T287 (EN ISO/IEC 17025)

3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

UHF Transmitter

Max Output Power
[dBm]

420 MHz - 475 MHz

27

3.2 Tested conducted power

Measured conducted output power at transmitting antenna connector;

UHF Transmitter Max or:g"mt] Power
420 MHz 27.19*
433.8 MHz 2751
4475 MHz 27.44%
4613 MHz 26.94
475 MHz 26.08

*Conducted power above maximum specified due to TX control software

Copyright © Verkotan 2023
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4. TEST EQUIPMENT
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Dasy52 near field scanning system, manufactured by SPEAG was used for SAR testing. The test
system consists of high precision robotics system (Staubli), robot controller, computer, near-
field probe, probe alignment sensor, and a phantom containing the tissue equivalent material.
The robot is a six-axis industrial robot performing precise movements to position the probe to

the location of maximum electromagnetic field.

Shielded Room

Short cut Remote Signal lamps
ort cu
Control NN\ /7
Box ||
Teach Pendant ©
|:| 0 O Light Beam
T
|:| Electro-optical
converter (EOC)
Measurement Server DASYS
are [
vigin [ @ ) ?::t,acts Z;v:rgen:v zi:‘:: uzmbeamaheme‘
Dig Out] .77] DAE 0 — DAE
~ Isotropic
E-field
probe
Robot Controller Phantom
PC Tissue simulating g
cssc iquid 1
O Hmm Device under test|
stH Hmz O [——] Device holder
}
Figure 1 Schematic Laboratory Picture
731
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4.1 Test Equipment

List
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Main used test system components are listed below. For full equipment list and calibration
intervals, please contact the testing laboratory.

Test Equipment Model Serial Number Calibration Date | Interval [years]
DASYS5 Software 52.8.8.1258 - NA NA
Amplifier, 0.5-1000MHz TVA-R5-13A+ | 2202002 NA NA
DAE4, converter DAE4 705 04/2023 1
Inline Peak Power Sensor | MA24105A 2102058 11/2022 1
Isotropic DOS probe EX3DV4 3852 10/2022 1
Power Sensor NRP-Z11 100265 12/2022 1
System validation dipole | SID450 37/16 DIP 0G450-434 | 02/2022 3
Vector Signal Generator MG3710E 6262028676 09/2021 1
Dipole calibration period supporting data:
Measured on 09/2023 Calibrated
Dipole and serial Frequency Rle::srn Impedance Return Impedance [Q]
number (MHz) [Q] loss [dB] P
(dB)
37/16 DIP 0G450-434 450 -37.88 489 -0.6 -31.8 51.2 2.3

4.1.1 Isotropic E-field Probe Type EX3DV4

Construction

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration Calibration certificate in Appendix D

F 10 MHz to >6 GHz (dosimetry); Linearity: + 0.2 dB (30 MHz to 6 GHz)
requency

Directivity + 0.3 dBin HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range

10 yW/g to > 100 mW/g, Linearity: + 0.2 dB

Overall length: 330 mm

Dimensions 8

Tip length: 10 mm

Body diameter: 12 mm
Application General dosimetry up to 6 GHz

Compliance tests of mobile phones
Fast automatic scanning in arbitrary phantoms

Copyright © Verkotan 2023
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4.2 Phantoms

Eli Phantom:
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The phantom used in SAR tests was an ELI phantom, manufactured by SPEAG. ELI
phantom is used for compliance testing of handheld and body-mounted wireless devices
in the frequency range of 4 MHz to 10 GHz. The phantom conforms to the requirements
of IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures.

4.3 Tissue Simulants

Recommended values for the dielectric parameters of the tissue simulants are given in

IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures. The dielectric
parameters of the used tissue simulants were within +10% of the recommended values at
frequencies under 3GHz and +5% at frequencies above 3GHz. A liquid compensation
algorithm was used in DASY5 with which measured peak average SAR values were corrected
for the deviation of used liquid. Depth of the tissue simulant was at least 15.0 cm from the

inner surface of the flat phantom.

Tissue simulant liquid Ingredients

Deionized Water, tween, salt

4.4 System Validation Status
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Frequency Dipole Type Probe Type Calibrated U?\?tE / Dielectric Conductivity o Date
[MHz] /SN /SN Signal Type SN Constant [£'] [S/m]
37/16 DIP EX3DV4 - DAE 4/
450 0G450-434 SN: 3852 W 710 4253 0-94 12/2022
4.5 System Check
Tissue | Frequenc Input | Measured W ! W. Deviation
Date Tissue Type 9 Y | Power SAR1g Target Normalized o Plot #
Temp. [MHz] SARig SAR1g [%]
= [mW] | [W/kg]
[l [W/kg] [W/kg]
19.09.2023 WB Head 22 250 1.2 4.67 4.8 2.78 1
9 (31)
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4.5.1 Tissue Simulant Verification
Target Measured Deviation
. Tissue Dielectric Conductivity | Dielectric -
Tissue Frequency | Constant Conductivity
Date Temp o [S/m] Constant £ [%] o [%]
Type r°c [MHz] ] Target Ie] o [S/m]
Target 9
19.09.2023 HV;/aBd 22 420.0 43.86 0.87 42.89 0.86 -2.2 -1.3
WB
19.09.2023 Head 22 4338 43.69 0.87 42.72 0.87 -2.2 -04
WB
19.09.2023 Head 22 447.5 43.54 0.87 42.58 0.87 -2.2 0.5
WB
19.09.2023 Head 22 450.0 435 0.87 42.55 0.88 -2.2 0.6
WB
19.09.2023 Head 22 475.0 43.37 0.87 4225 0.89 -2.6 2.1
10 31)
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5. TEST PROCEDURE

Testing was carried out in accordance with FCC KDB Publications 447498 D04 Interim General
RF Exposure Guidance v01 and RSS-102, Issue 5.

The DUT was set to transmit at maximum power and 100% duty cycle using test software.

The device was measured on five different channels. All sides of the device were measured
with the channel which gave the highest conducted output power. The rest of the channels
were then measured with the position which resulted in the highest SAR for the maximum

conducted channel.

Two samples with differently tuned antennas were tested:
DUT1 was tuned for the frequency band 420 — 454 MHz
DUT3 was tuned for the frequency band 454 — 475 MHz

According to manufacturer the maximum transmission time is 6 seconds of the 6-minute time
averaging period, thus the maximum operational duty cycle is 6s/360s = 1.67%. Testing was
done by using 100% duty cycle thus the measured SAR results were scaled to the maximum
operational duty cycle.

5.1 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG
as an integral part of the Dasy system.

Device holder supplied by SPEAG

1137
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5.2 Test Positions

5.2.1 Body-worn Configuration, Omm/5mm separation distance

Body SAR was tested from all sides of the device. The device was placed on the top of a
Rohacell and lifted towards the phantom until the distance between the phantom and the
device was 5mm. The distance between the device and the phantom was kept at 5mm
using a separate flat spacer that was removed before the start of the measurements.

Back side of the device contains a body-worn clip accessory so the back side was tested
with Omm separation distance, clip facing the phantom.

Photos of the test positions are presented in appendix A

5.3 ScanProcedures

First, area scans were used for determination of the field distribution. Next, a zoom scan
was performed around the highest E-field value to determine the averaged SAR value. Drift
was determined by measuring the same point at the start of the area scan and again at the
end of the zoom scan.

5.4 SAR Averaging Methods

Copyright © Verkotan 2023

The maximum SAR value was averaged over a cube of tissue using interpolation and
extrapolation.

The interpolation, extrapolation and maximum search routines within Dasy52 are all based
on the modified Quadratic Shepard’s method (Robert J. Renka,” Multivariate Interpolation
of Large Sets of Scattered Data”, University of North Texas ACM Transactions on
Mathematical Software, vol. 14, no. 2, June 1988, pp. 139-148).

The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is

computed for each measurement point and fitted to neighboring points by a least-

square method. For the zoom scan, inverse distance weighting is incorporated to fit

distant points more accurately. The interpolating function is finally calculated as a
weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from the
deepest measurement points to the inner surface of the phantom.

12 (31)
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6. MEASUREMENT UNCERTAINTY
DASY5 Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300MHz - 3GHz range)

Uncert. | Prob. | Div. | (¢) | (c) | Std.Unc. | Std. Unc.
Symbol Error Description value | Dist. 1g | 10g (1g) {(10g)
Measurement System Errors
CF Probe Calibration +12.0% N V2 1 1 +6.0% +6.0%
CFanift Probe Calibration Drift +1.7% R ¥3 1 1 +1.0% +1.0%
LIN Probe Linearity t4.7% R V3 1 1 T2.7% t2.7%
BBS Broadband Signal +3.0% R V3 1 1 *1.7% +1.7%
150 Probe Isotropy £7.6% R 3 1 1 24.4% +4.4%
DAE Data Acquisition +0.3% M 1 1 1 +0.3% +0.3%
AMB RF Ambient +1.8% M 1 1 i +1.8% +1.8%
By Probe Positioning £3.9% M 1 0.14 | 0.14 +0.5% +0.5%
DAT Data Processing £1.2% M 1 1 1 1.2% +1.2%
Phantom and Device Errors
LIQ(o) Conductivity (meas.)P** +2.5% M V1 078 | 071 +2.0% +1.8%
LIC(Ta) Conductivity (termp.)®® +3.3% R v3i | o078 | 0T +1.5% +1.4%
EPS Phantom Permittivity +140% | R 3] o] o 0% +0%
DIs Distance DUT - T5L +2.0% M 1 2 2 +4.0% +4.0%
Dreyz Device Positioning {+0.5mm) | +1.0% N 1 1 1 +1.0% +1.0%
H Device Holder +3.6% N V1 1 1 +3.6% +3.6%
MOD DUT Modulation™ +2.4% R ¥3 1 1 +1.4% +1.4%
TAS Time-average SAR +2.6% R 3 1 1 +1.5% +1.5%
RFdrife DUT drift +2.5% M 1 1 1 +2.5% +2.5%
VAL Val Antenna Unc.w +0.0% M 1 1 1 0% 0%
RFin Unc. Input Power® +0.0% M 1 1 1 ly 0%
Correction to the SAR results
Cle, 0) Deviation to Target +1.9% N V1 1 0.84 *1.0% +1.6%
C(R) SAR scaling? 0% R 3 1 1 0% +0%
U[ASAR) Combined Uncertainty +11.0% +10.9%
u Expanded Uncertainty +22.1% £21.9%

13 (31)
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7. TEST RESULTS

7.1 SAR Results for Body Exposure Condition with Omm/5mm separation

e Maximum | Conducted » Measured Power Scaling :\)ﬂ:::?t:)mn Reported
[MHz] Power Power Test position SARq Drift* [dB]| Factor Duty SARyq4 Plot #
[dBm] [dBm] [W/kg] Cycle [W/kg]
43338 27 27.51* Front 5mm 3.12 -0.17 1.00 1.67% 0.052
43338 27 27.51* Back w clip 137 -0.17 1.00 1.67% 0.023
433.8 27 27.51* Left 5mm 0.44 -0.24 1.06 1.67% 0.008
433.8 27 27.51* Right 5mm 0.53 -0.13 1.00 1.67% 0.009
43338 27 27.51* Top 5mm 0.85 -0.01 1.00 1.67% 0.014
43338 27 27.51* Bottom 5mm 0.103 -0.29 1.07 1.67% 0.002
420 27 27.19* Front 5mm 2.24 -0.21 1.00 1.67% 0.037
447.5 27 27.44* Front 5mm 2.36 -0.42 1.10 1.67% 0.043
461.3 27 26.94 Front 5mm 2.75 -0.21 1.01 1.67% 0.047
475 27 26.08 Front 5mm 0.44 -0.22 1.30 1.67% 0.010
Repeat 433.8 27 27.51* Front 5mm 3.19 -0.29 1.07 1.67% 0.057 2
Repeat 433.8 27 27.51* Front 5mm 3.06 -0.17 1.00 1.67% 0.051
Repeat 433.8 27 27.51* Front 5mm 3.16 -0.2 1.00 1.67% 0.053

*Larger than 5% drifts included to scaling factors
**Conducted power above maximum specified due to TX control software

7.2 IEC 62209-2 AMD1:2019

According to IEC 62209-2 AMD1:2019, the zoom scan complies if the peak spatial-average
SAR is below 0.1 W/kg, or if the following criteria is met:

1. The smallest horizontal distance from the local SAR peaks to all points 3 dB below the SAR
peak is larger than the horizontal grid step.

2. Ratio of SAR at the second measured point (M2) to the SAR at the closest measured point
(M1) at the x-y location of the measured maximum is at least 30%.

Zoom scan compliance according to IEC 62209-2 AMD1:2019 is automatically verified by
DASYS5 software and all zoom scans in this test report do pass the criteria. The smallest
horizontal distance and Ratio between measurement points M2 and M1 of the highest SAR
results is available in Appendix C.

14 (31)
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APPENDIX A: PHOTOS OF THE DUT

Size of the DUT is: 100 x 60 x 20 mm

TOP

15(31)
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Front side of DUT against the phantom, 5mm separation distance

Back side of the DUT with clip against the phantom, Omm separation distance

16 (31)
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Left side of the DUT against the phantom, 5mm separation distance

17 (31)
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Right side of the DUT against the phantom, 5mm separation distance
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Top side of the DUT against the phantom, 5mm separation distance

Bottom side of the DUT against the phantom, 5mm separation distance
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APPENDIX B: SYSTEM CHECK SCAN

Plot 1

Date/Time: 19.9.23 10:27:47

Test Laboratory: Verkotan Oy
DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN:434

Communication System: UID 0, CW (0); Communication System Band: D450 (450.0 MHz); Frequency: 450 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 450 MHz; ¢ = 0.876 S/m; & = 42.547; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(10.2, 10.2, 10.2) @ 450 MHz; Calibrated: 27.10.22
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
O  Electronics: DAE4 Sn705; Calibrated: 14.4.23
O  Phantom: SART_Phantom1_ELI_right; Type: QD OVA 002 AA;
O DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/system check/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 46.02 V/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 1.90 W/kg

SAR(1 g) = 1.2 W/kg; SAR(10 g) = 0.791 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid

Ratio of SAR at M2 to SAR at M1 = 51.2%

Maximum value of SAR (measured) = 1.65 W/kg

Configuration/system check/Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 1.66 W/kg

20 (31)
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APPENDIX C: MEASUREMENT SCANS

Plot 2
Date/Time: 20.9.23 09:40:42

Test Laboratory: Verkotan Oy
DUT: Narrowband Alarm Transceiver

Communication System: UID 0, CW (0); Communication System Band: Ascom400MHz; Frequency: 433.8 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 434 MHz; ¢ = 0.867 S/m; & = 42.723; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3852; ConvF(10.2, 10.2, 10.2) @ 433.8 MHz; Calibrated: 27.10.22
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 1.4mm
(Mechanical Surface Detection), z = -4.0, 31.0
o  Electronics: DAE4 Sn705; Calibrated: 14.4.23
o  Phantom: SAR1_Phantom1_ELI_right; Type: QD OVA 002 AA;
O DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Configuration/DUT1 433.8MHz Front 5mm REPEAT/Area Scan (71x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Maximum value of SAR (interpolated) = 5.14 W/kg

Configuration/DUT1 433.8MHz Front 5mm REPEAT/Zoom Scan (7x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 44.48 V/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 7.33 W/kg

SAR(1 g) = 3.19 W/kg; SAR(10 g) = 1.68 W/kg

Smallest distance from peaks to all points 3 dB below = 10.4 mm

Ratio of SAR at M2 to SAR at M1 = 43.8%

Maximum value of SAR (measured) = 5.34 W/kg
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

S & Kadibr
Cabud:nl.nbomoryol &% G Service suisse @ bskonnege
oirly Servizio svizzero di tarsturs
Engineering AG S S Swiss Cafibeation Service
Zoughaussyasse &), 8004 Zurich. Seitzeriand f‘"
Accrecec Dy the Swiss Accreaanon Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttitateral Agreemant 10r the recognition of Calibration certficates

o [ ) v [ ]
[wm 7 |

‘ Oryoct EX30DV4 - SN:3852

Camrason procerew)  QACAL-01.v9, QA CAL-12v9, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25.v7
| Calibration procedure for dosimetric E-tiekd probes

Caermeon de Oclober 27, 2022

| Ths cersicale ™ © sandards, which reslze he phy unts of (st
The measurements and the uncananties with confidence probatility are ghven on the owing pages And are part of the certficate

Al CARDAIONS Mave Deen CONOUCHRd N e CLsed y city: er ® (22 2 3)°C and humiily « TO%.

Cattration EQuipment used (MA TE crtical o caltration)

Primary Standarcs I Col Date [Cortiicate No.) Schecuied Calbration
Powe: meter NAP [ SN TOaT8 Ba-Apr 22 (Mo 817 D088 03524) Ao 8
O O T e B TRE =5
35 (wegrred) 24 B 0o 22 (OCP-DARS 51240 _Dciiz) Ok
[OCPFOARTT BN 1018 DAKTZ 1018 O3
"Feleronce 20 0B AReruaior | GN: CCoSES (10%) | Ob-Apr22 tNo. 217-00587) Aor 25
DAY BN 880 10022 (No. DAES-$80_Oc2d) 0o
Tiolorence Probe LEIOVE | BN 3013 T Becdi No EE3-3013_Decd) [ Bee s
["Becondary Starderde L) Check Date (n house) [ Schedued Check
[ Power moser E44 108 SN OETESE O6-Agr 16 i house check Jun-22) Tn house check. Jun- 24
Power sonscr E4412A SN VAT aba08) 06 -Apr- 18 in house chech Jun-22) | Tn house check. Jun-a4
Power sonsor E4412A N 0110270 B Apr 18 (in house check Jun-22) | In house cheok Jun-24
SN USSEAE0NTT00 B4 AuQ 50 (W house check Jun-22) | In house check. Jun-ad
“ﬁ&%ﬁ-—w N USRI Sigﬁ’m 3 | T house cheox Ol
' Name Funcsion Sonature
Cattrated by Mchas Webe Laboratory Techrcan M-
Acproved by Swan Kt Techneal Manage: .g.%_/-

ssued October 27, 2022
Ths calitration certiicate shall NOt De reprocuced except 1 Al without witien aporoval of the leboratory.

Certticate No: EX-3852_0Oct22 Page 1 of 8
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EX30DV4 - SN:3852 October 27, 2022

Parameters of Probe: EX3DV4 - SN:3852

Basic Calibration Parameters
Sensor X Sensor Y SensorZ | Unc(k=2)
Norm (uVAVim)) A 0.41 0.39 0.46 | +10.1%
DCP (mv) B 998 982 99.9 , A%

Calibration Results for Modulation Response

[UID | Communication System Name A B | C D VR ] Max |
d8 | dBuV d8 | mV | dev. | Unc®
| k=2
0 |CW X| 000 000 | 1.00] 000 | 1475 | 225% | 247% |
Y| 0.00 0.00 1.00 138.0
Z| 600|000 | 100 Hyr

NWMUWMW-WuNMWdMWWWNW |
factor k=2, which for a normal distribution cormesponds (0 a coverage probability of approximately 95%.

‘mmu-uuumlvlmmmn?mwm’a (vee Page 5)
¥ {imoarizaton parameter uncertainty tor g
‘wummum mmvn-m-mwmmw.wmmnmunm“

Cortficate No; EX-3852_Oct122 Page3ol9
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October 27, 2022
Parameters of Probe: EX3DV4 - SN:3852
Other Probe Parameters
Sensor Arrangement | Trangular
Connector Angle 126.7"
Mechanical Surtace Detection Mode | enabled
Optical Surface Detection Mode disabled
Probe Overall Length 3a7mm |
| Probe Body Diameter 10mm
Tip Length 9mm
Tip Diamator 25mm
Probe Tip to Sensor X Calbration Point 1imm
Probe Tip 1o Sensor Y Calibration Point 1mm
Probe Tip 1o Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurerment Gatance om surtace can be ncreased 10 3-4 mym for an Avea Scan job

Certificate No: EX-3852_Oct22

Pago 4ot 8
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EX30V4 - SN3852 October 27, 2022

Parameters of Probe: EX3DV4 - SN:3852
Calibration Parameter Determined in Head Tissue Simulating Media

1 (MH2)© Relative | Conductivity” | ConvFX | ConvF Y | ConvFZ = Alpha® | Depth® Unc
Permittivity” (8'm) (mm) | (k=2)
6 55.0 075 15.18 1518 15.18 0.00 100 | 2133%
0 550 0rs 1M 13 1334 0.00 100 | 2133%
o4 542 078 11.88 1188 11.88 0.00 100 | 2133%
128 528 076 11.57 11.57 11.57 0.00 100 | £133%
20 490 081 1092 1082 10.92 0.00 100 | 2133%
450 45 0.87 1020 10.20 10.20 0.18 130 | 2139%
900 “ns 097 a8 ax2 an2 0.44 one | 2120%
1300 408 1.14 a5 254 5654 027 122 | s120% |
1450 05 1.20 863 863 883 | 039 080 | 2120% |
1640 02 1.3 | 8m 833 833 0.34 0.90 212.0%
1810 400 140 7.80 7.0 7.90 0.38 080 | 2120%
1900 0.0 1.40 b .72 .72 0.8 090 | 2120%
2450 22 1.80 748 | 748 7.48 0.41 090 | s120%
3300 382 an 685 | 685 885 0.30 1.30 213.1%
3500 e 291 683 | &8 883 030 | 135 213.0%
3700 7 a2 665 6.65 s 030 | 135 | s13%
[ 3m00 s 33 638 638 | 638 0.40 160 | 2131%
4100 72 s 619 819 | 619 0.40 160 | 213.1%
5250 359 an 490 450 4%0 0.40 1.80 213.1%
5600 ass 5.07 45 481 461 0.40 180 | 213.0%
5750 354 522 485 485 465 | 040 | 180 | 213%

© Fracuarcy wicty stow 300 MM of .umnu—-waanmu—ﬁ.na—u“.m The uncertarsy & fe
RS of e Comé oLl <y o e y bx Be y vality betow LEALY 8
unnnm-o—v—.—-—-nu 128 V52 ardd 220 MM rempectvery vn.do—v——num-“u—w
-—.- 1IN & 150G ADowe § OHe Ireguency valkdty can b exdenced 1 ¢ 1100z

nmu—:o&.~‘q-—.-—wun-u~mmoumm--¢--m—-w

et Al Tegences v ) WG e valdly of Mase cdoin 0 9% The uncertanty & the RSS of P Conel wroertanty o
A 3TN BB (i T et

9 At/ Dogm we Qg SPTAG et e rwranng o o e y ofect ater 4 ween wa
Far 0 TN ko Yeguences teow 3 (341 #nd teow 1IN Xy FoguerOee totwsen 3-8 DH7 o ary SEACe Woer Pan hall e T W darwe Yo e
oy

Certificate No: EX-3852_Oct22 Page Sofs
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

SAR Reference Dipole Calibration Report

Ref: ACR 53522 BES.A

VERKOTAN LTD.
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 450 NIHZ
SERIAL NO.: SN 37/16 DIP 0G450-434

Calibrated at MIVG
Z.1. de la pointe du diable
Technopole Brest Iroise - 295 avenue Alexis de Rochon
20280 PLOUZANE - FRANCE

Calibration date: 02/22/2022

Summary:

Thus document presents the method and results from an accredited SAR reference dipole calibration
performed m MVG using the COMOSAR test bench  All calibration results are traceable to

mational metrology mstnnions

Page: /11
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mvGg $AR REFERENCE DIFOLE CALIBRATION REPOKT Raf ACR 53521 5ES.A
71 HEAD LIQUID MEASUREMENT
"'.T"'“""' Resative permittivity (£ Conductirity [o] §fm
o ] d d b : d -‘:
300 453 £10 % 08T £10 %
pro ) s oETso% | oM
7% ass0% DEsI0%
I S0 0.80210%
00 415 20% 0.97 £10%
1450 405 210% 120£10%
1500 404 210 % 1.23#10%
1540 402210 % 1.31#10%
1750 0.1210% 137+10%
1500 00210% La00%
1500 00210 % Le0t10%
1980 0.0210% 140+10%
2000 20.0210% 140 £10%
2100 FOE 10 % 145 £10%
2300 95210 % 1ET£10%
2950 B2t0% 10t10%
2600 1mo0% 1oes0%
3000 Ws 0% 240210%
1300 12410% 271%10%
150 e 0% 291210%
3700 T HIDN DA 210
1500 T 11220%
20 mis0% 1e20%
400 1740% 404 210%
4300 ®I110% 435 210%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID
The IEC/TEEE 62209-1528 and FOC EDB865664 D01 standards state that the system vahidation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the usad input power.

Page §11

Templase ACRDDDN. T MVGELESTE SAR Referomce Dapole vJf
s decumsinr shaill met bar ripraducnd, anonpd &v i oF & . withond She wrimhi gppronal ¢FNTG. D lrmation comismed hitain O 0 b acnd
ouly for tha parpene for witich ir i ssbmimad and B nae o Be reieased I whode o parr withaur wrinmm approvel of MTG
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mvGg SAR REFERENCE DIPOLE CALIBRATION REFORT Eed ACRS3S2IBESA
Software QPENSAR VS
| Phantom S 100 SAMEE
Frobe S A1/18 EPAD3a8
| Liquud Head Liquad Vahses: eps” - 42 % sigma : 0.91
Distance between dipole center and ligud 15.0 mm
Area scan resoluhon dre=8 e/ dy=8rmen
Zioon Scan Resohation de=Brnms/ dy=Semrn ' dr="mm
Frequency 450 MHz
cer 20 dBm
fure ] A
smperabare e
| Laks Husridiey 30.70 %%
'm"“ = 1 SAR [W/kg/W) 10 g SAR [WikeW)
regquired Frpidused raguired s aiared
200 285 154
50 458 457 [047) 106 3.08 j0.31)
TS0 243 555
835 856 622
800 108 (1)
1450 L 16
1500 W5 168
1640 342 184
1750 w4 18.3
1800 M4 20.1
1800 7 05
1958 405 09
2000 411 i
2100 416 ns
2300 47 133
2450 514 24
2600 553 45
000 (3] ;7
3300
3500 671 25
3700 674 M2
3900
4200
4500
4300
Page: 911

Template ACE DDDN TY MVGEISSUE_SAR Bafrramce Dipols v
Tz docemanr shall nar Sy rapeodiesad, Eroapr W AJ or m e, wihows she wrinen sppronal of WG The mbrmanss connsoad Aevsn 17 5 A urad
omily for thr parpaze for wikich i & cubeines aad o ot fo b neinacad owholds or part withow wrism apprmal gf MTG.
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APPENDIX F: DUTY CYCLE STATEMENT

To whom it concerns

Duty cycle statement for CHAT2

Time-averaging period is a time period is here not to exceed 6 minutes for mobile and portable RF
sources and here the used time in that period is not more than 6 sec, so the duty cycle willbe <6
sec/6 min

For Ascom Sweden AB

Gothenburg 19/9-2023

Pt S,

Peter Séderberg Ascom Sweden AB

31 (31

Copyright © Verkotan 2023 Document ID: FCC_ISED SAR report_a72 Protector ID6321_22092023.docx



