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1. SUMMARY OF EMF TEST REPORT 

1.1 Test Details 

Equipment under Test (EUT): 

 

Product: Norm System 

Manufacturer: FIRE1 

Model: PN1100-X 

FW/HW Version: 

FW version: PN1901 rev.02 

HW version: PN1600 rev. 02 

Mobile App – TPN1300 Rev. 02 

Serial Number: 
PN1100-S (small belt) – TL822-01-03e 

PN1100-L (small belt) – TL821-04-474 

FCC ID: 
FCC ID of Norm Belt: 2BQVN-NORMHF01 

Norm Belt contains BLE module with FCC ID S9NBNRGM2SP 

Battery Type used in testing: N/A 

State of the Sample: Production sample 

Testing information: 

Testing performed: 13.06.2024 

Notes: - 

Document ID: 
FCC EMF Test Report_FIRE1 Heart 

Monitor_ID6636_25022026.docx 

Document history & changes: 

This report replaces report ID “FCC EMF Test Report_FIRE1 

Heart Monitor_ID6636_16072024.docx”.  

 

Updated FCC ID information. 

Measurement performed by: Kalle Orava 

Temperature C  22±2 / Controlled 

Humidity RH% 30±20 / Controlled 

Testing Laboratory: Verkotan Oy 

FCC Test Firm Designation Number: FI0005 
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1.2 Maximum Results 

1.2.1 Standalone exposure 

The maximum reported Incident E-field and Incident H-field values are shown in tables below. 

The device conforms to the requirements of the standards when the maximum measurement 

value is less than the MPE limits specified in Table 1 to § 1.1310(e)(1). 

Measured 

Quantity 

Frequency 

[MHz] 

Reference 

period 

[minutes] 

Distance 

to EUT* 

[mm] 

Measured 

Value 

MPE 

Limit 
Result 

Incident E-field 2.53 Instantaneous 0 3.34 V/m 326 V/m PASS 

Incident H-field 2.53 Instantaneous 0 0.173 V/m 0.866 A/m PASS 

*Simulated distance 

1.2.2 Simultaneous Transmission 

Simultaneous Transmission 

Exposure 
Summed Ratio to the Limit Limit Result 

Bluetooth LE + Proprietary RF Link 0.37 1 PASS 

1.2.3 Measurement Uncertainty 

DASY8 Module WPT Peak Incident H-Field: 

Expanded Uncertainty (k=2) ±16.6 % 

DASY8 Module WPT Peak Incident E-Field: 

Expanded Uncertainty (k=2) ±24.4 % 

DASY8 Module WPT Peak Local Eind: 

Expanded Uncertainty (k=2) ±18.2 % 

DASY8 Module WPT psSAR 1g: 

Expanded Uncertainty (k=2) ±33.9 % 
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT) 

The Norm System includes a belt, a sensor implant and a mobile app for heart failure 

management. 

 

The sensor implant is utilized in the inferior vena cava (IVC), and it can be energised by an 

external antenna implemented in the belt. The belt generates a burst of radio-frequency 

energy. This energy creates an alternating magnetic field in the local area surrounding it, 

which energises the implanted sensor. 

 

The sensor is comprised of a coil of wire with a capacitor. The alternating magnetic field 

charges and causes the sensor to ‘ring’ at a resonant frequency. The resonant frequency is 

dependent on its inductance, which in turn is dependent on the geometry of the sensor. The 

‘ringing’ of the sensor is detected externally and decoded by the belt, thus providing an 

indication of the internal geometry of the sensor and thus the IVC of the patient.  

 

The level of radiated field depends on both the size of the belt employed and the frequency of 

the transmitter output. The measurements were conducted using a PN1100-L, the largest belt 

stretched to its maximum specified circumference and a PN1100-S, the smallest belt stretched 

to its minimum specified circumference. 

 

The transmitter frequency is updated within the system as part of the reading initiation step to 

match the resonant frequency of the sensor. The resonant frequency of the sensor is a 

function of its cross-sectional area. Both belts were tested using the minimum diameter (14 

mm) and maximum diameter (28 mm) of the sensor implant. 

 

Tested combinations of the DUT are shown is a table below.  

 

Norm Belt Belt fixture 

Fixture 

circumference 

[mm] 

Char. tube  
Char. tube 

diam [mm] 

PN1100-S EQ517-SS 690 EQ 255 14 

PN1100-S EQ517-SS 690 EQ 256 28 

PN1100-L EQ517-LS/LM 1430 EQ 255 14 

PN1100-L EQ517-LS/LM  1430 EQ 256 28 

 

Device Category Portable 

Exposure Environment Uncontrolled 
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2.1 Supported Frequency Bands and Operational Modes 

TX Frequency bands 

Modes of 

Operation 

Transmitter Frequency 

Range [MHz] 

Proprietary RF Link 1.9 – 2.6 

Bluetooth 5.2 2402 – 2480 

 

2.2 Test Exclusions  

According to Appendix A of 447498D01 V06 the SAR test exclusion power threshold for 

2450MHz is 10mW at ≤5mm separation distance. The maximum output power of the 

Bluetooth LE transmitter is 8 dBm i.e.  6.3 mW thus it is below the test exclusion threshold. 

2.3 Simultaneous transmission 

The DUT supports following simultaneous transmission combinations: 

- Bluetooth LE + Proprietary RF Link 

2.4 Calculated Bluetooth Low Energy SAR results 

For simultaneous transmission evaluation the Bluetooth LE standalone SAR value is estimated 

according to the following equation:  

 

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, 

mm)]·[√f(GHz)/x] W/kg, where x = 7.5 for 1-g SAR. 

 

Bluetooth LE SAR1g= (6.3mW/5mm)*(2.4835GHz)1/2/7.5= 0.265 W/kg 
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3. TEST EQUIPMENT 

DASY8 Module WPT is a unique solution for high-precision evaluations in the laboratory. 

Integrating the MAGPy system with the DASY robotics system and Sim4Life simulation 

platform ensures high precision. 

DASY8 Module WPT manufactured by SPEAG was used to measure electric and magnetic 

fields. MAGPy-8H3D+E3D Version 2 probe (with the integrated data acquisition system 

MAGPy-DAS) was attached to MAGPy-ES emergency stop system and then mounted to the 

DASY8 Robot. MAGy-RAφV2 reference probe was connected to the MAGPy probe and used as 

a phase reference. The H-field distributions can be analyzed directly, and the values are 

compared to the reference level, or they are converted into Maxwell field and used as 

excitations for determining the basic restriction quantities for further dosimetric analysis with 

the Magneto Quasi-Static (MQS) solver. 

 
Figure 1 Schematic Laboratory Picture 
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3.1 Test Equipment List 

Test Equipment Model 
Serial 

Number 
Calibration Date Interval [years] 

DASY8 Software 
DASY8 Module WPT 

V2.6.0.5002 
- NA NA 

Data Acquisition System MAGPy-DAS V2 3060 31.08.2023 1 

E & H Field Probe MAGPy-8H3D+E3D V2 3037 31.08.2023 1 

WPT Verification & 

Validation Source  
V-Coil50/400 1023 03.01.2024 1 

3.1.1 MAGPy-8H3D+E3D V2 probe specifications 
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3.2 System Performance Check 

Test Date 

WPT 

Verification 

& Validation 

Source 

Frequency 

[kHz] 

Measured 

Value 
Target Value 

Deviation 

[%] 
Plot # 

Peak Incident 

H-Field 

12.06.2024 V-Coil50/400 400 

293 
284.0 

[A/m, RMS] 
3.17 

1 
Peak Induced 

Local E-field 
4.94 

4.72 

[V/m, RMS] 
4.66 

psSAR 9.14 
8.38 

[mW/kg] 
9.07 

 



 

 

 

 

Copyright © Verkotan 2024               

Document ID: FCC EMF Test Report_FIRE1 Heart Monitor_ID6636_25022026.docx 

10 (32) 

4. TEST PROCEDURE 

Testing was conducted in accordance to KDB 680106 D01 RF Exposure Wireless Charging App 

v04 and Application Note “Testing Compliance of WPT Devices with DASY8/6 Modules SAR 

and WPT according to FCC KDB 447498/680106” issued by SPEAG. Step-by-step measurement 

procedure is shown in Figure 2. 

 

 

Figure 2 DASY8 Module WPT step-by-step measurement procedure 
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4.1 Test Positions 

The tested belt was stretched over a plastic test fixture that mimics the chest of the user. To be 

able to test the fields that are radiated towards the user, the beld was positioned the intented 

innersurface facing outwards.  The test fixture was placed on top of a Rohacell support 

structures, free of metal objects.  

Two locations of the belt were scanned for maximum fields: The belt clasp and the belt fabric.  

The probe was positioned at 0 mm separation distance from the DUT surface. The test system 

always increases the separation distance by 1 mm when a measurement is started to avoid 

collisions, thus actual measurement distance was 1 mm. The distance is measured as the 

distance from the edge of the DUT to the edge of the measurement probe. After the 

measurements were completed, a simulation using Sim4Life was performed to evaluate the 

field values at 0 mm separation distance. 

Photos of the test setup are shown in Appendix A. 

4.2 Scan Procedures 

A volume scan was measured with scan dimensions (radius, height) configured to cover the 

investigated area. Auto extend was enabled where the measurement system checks the decays 

at all four sides (at ±x and ±y), and extends the grid until the field decays at all four sides meet 

the 20 dB decay criteria or the fields at all four sides are below the noise floor. The lowest 

measurement plane of the volume scan was measured at 8.5mm distance from the separation 

distance, which equals to 7.5mm sensor offset plus 1.0mm probe-tip-to-DUT-surface to avoid 

collisions. The values in the latter combined with the scan resolution of 7.33mm provide the 

actual dimensions of the scanned volume. 

 

The Sim4Life plug-in was used to simulate the Incident E-field and Incident H-field values, at 

0mm separation distance to the DUT. Distances are defined as the distances between the DUT 

and the surface of the probe tip. The measured incident E-field was also contributing to the 

compliance evaluation by enabling Total Field Evaluation. For induced quantities, a magneto 

quasi-static (MQS) simulation is automatically setup to solve for a lossy half-space Phantom 

setup. The lossy half-space has muscle tissue dielectric properties (σ = 0.75 S/m, ρ = 1000 

kg/m3). The MQS solver performs an extrapolation of the H-field towards the source on the Z- 

side and a reconstruction of the vector potential A before the finite element solver is launched.  
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4.3 Limits 

The operating frequency of the DUT is 1.9 – 2.6 MHz. 

5.1 Exposure limits and exposure conditions 

Compliance was assessed by measuring incident E-field and incident H-field 

against MPE limits specified in Table 1 of § 1.1310(e)(1). For § 2.1091-Mobile 

devices and § 2.1093-Portable devices, the MPE limits between 100 kHz to 300 

kHz are to be considered the same as those at 300 kHz in Table 1 of § 1.1310. 

 

Figure 3. Limits for Maximum Permissible Exposure (MPE) 
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5. MEASUREMENT UNCERTAINTY 
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6. TEST RESULTS 

Measurement plots of the worst-case test results are shown in appendix C. 

 

6.1 Incident E-field Results 

Belt /fixture 

Char. tube 

diameter 

[mm] 

Frequency 

[MHz] 

Measurement 

location 

Separation 

distance* 

[mm] 

Peak 

Incident E-

Field [V/m] 

FCC E-field 

Limit [V/m] 

6min 

Result Ratio 

to Limit 
Plot # 

PN1100-S/EQ517-SS 14 2.53 belt clasp 0 3.12 326 0.010 - 

PN1100-S/EQ517-SS 14 2.53 belt fabric 0 3.34 326 0.010 2 

PN1100-S/EQ517-SS 28 2.15 belt clasp 0 1.35 383 0.004 - 

PN1100-S/EQ517-SS 28 2.15 belt fabric 0 1.51 383 0.004 - 

PN1100-L/EQ517-LS/LM 14 2.53 belt clasp 0 3.17 326 0.010 - 

PN1100-L/EQ517-LS/LM 14 2.53 belt fabric 0 1.87 326 0.006 - 

PN1100-L/EQ517-LS/LM 28 2.15 belt clasp 0 3.26 383 0.009 - 

PN1100-L/EQ517-LS/LM 28 2.15 belt fabric 0 0.96 383 0.003 - 

*simulated distance 

6.2 Incident H-field Results 

Belt /fixture 

Char. tube 

diameter 

[mm] 

Frequency 

[MHz] 

Measurement 

location 

Separation 

distance* 

[mm] 

Peak 

Incident H-

Field [A/m] 

FCC H-field 

Limit [A/m] 

6min 

Result Ratio 

to Limit 
Plot # 

PN1100-S/EQ517-SS 14 2.53 belt clasp 0 0.125 0.866 0.144 - 

PN1100-S/EQ517-SS 14 2.53 belt fabric 0 0.108 0.866 0.125 - 

PN1100-S/EQ517-SS 28 2.15 belt clasp 0 0.077 1.019 0.076 - 

PN1100-S/EQ517-SS 28 2.15 belt fabric 0 0.08 1.019 0.079 - 

PN1100-L/EQ517-LS/LM 14 2.53 belt clasp 0 0.113 0.866 0.131 - 

PN1100-L/EQ517-LS/LM 14 2.53 belt fabric 0 0.173 0.866 0.200 3 

PN1100-L/EQ517-LS/LM 28 2.15 belt clasp 0 0.121 1.019 0.119 - 

PN1100-L/EQ517-LS/LM 28 2.15 belt fabric 0 0.196 1.019 0.192 - 

*simulated distance 
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6.3 Simultaneous transmission analysis 

Following simultaneous transmission combinations are supported:  

- Bluetooth LE + Proprietary RF Link 

Simultaneous transmission was evaluated using BLE module with FCC ID S9NBNRGM2SP. 

 

Transmission mode Evaluation Result Ratio to Limit 

Proprietary RF Link 0.2 

Bluetooth LE 0.166 

Summed Ratio 0.37 

The sum of simultaneously transmitting radios is below 1 thus the result is PASS. 
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APPENDIX A: PHOTOS OF THE DUT 

  

 

Figure 4. Naming convention 

  

belt clasp 

belt fabric 
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Figure 5. PN1100-S/EQ517-SS, belt clasp, Char. tube 14 mm, separation distance 0 mm 

 

Figure 6. PN1100-S/EQ517-SS, belt fabric, Char. tube 14 mm, separation distance 0 mm 
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Figure 7. PN1100-S/EQ517-SS, belt clasp, Char. tube 28 mm, separation distance 0 mm 

 

Figure 8. PN1100-S/EQ517-SS, belt fabric, Char. tube 28 mm, separation distance 0 mm 
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Figure 9. PN1100-L/EQ517-LS/LM, belt clasp, Char. tube 14 mm, separation distance 0 mm 

 

Figure 10. PN1100-L/EQ517-LS/LM, belt fabric, Char. tube 14 mm, separation distance 0 mm 
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Figure 11. PN1100-L/EQ517-LS/LM, belt clasp, Char. tube 28 mm, separation distance 0 mm 

 
Figure 12. PN1100-L/EQ517-LS/LM, belt fabric, Char. tube 28 mm, separation distance 0 mm 
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APPENDIX B: SYSTEM PERFORMANCE CHECK SCAN 

Plot 1 

 



 

 

 

 

Copyright © Verkotan 2024               

Document ID: FCC EMF Test Report_FIRE1 Heart Monitor_ID6636_25022026.docx 

23 (32) 

APPENDIX C: MEASUREMENT SCANS  

Plot 2 
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Plot 3 
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APPENDIX D: PROBE CALIBRATION CERTIFICATES 
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APPENDIX E: WPT VERIFICATION & VALIDATION SOURCE CALIBRATION CERTIFICATES 
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