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1 REPORT REVISION HISTORY

Date Report Number Changes

15 Dec. 2020 | 1215HEA_NUROCHEK-I_FCC15C | Original report.

18 Jan. 2021 | 0118HEA NUROCHEK-I_FCC15C | Revised to address TCB points.

Added revised band-edge measurements to

18 Mar. 2021 | 0318HEA_NUROCHEK-I_FCC15C address TCB comment.

Added comment regarding 1 MHz BW
23 Mar. 2021 | 0323HEA_NUROCHEK-I_FCC15C | measurements for 15.247(d) to address TCB
comment.

2 RESULT SUMMARY

DISCLAIMER: Austest Laboratories makes no claim regarding the consistency of production
versions of the EUT. The results in this report apply only to the sample tested, as described
in Section 5 of this report.

FCC Part 15, Subpart C — Intentional Radiators Result Notes

15.203 Antenna Requirement Complied -

15.205 Restricted Bands of Operation Complied -

15.207 Conducted Limits N.A. 0]

15.209 Radiated Emission Limits, General Requirements Complied -

Operation within the Bands 902-928MHz, 2400- :

15.247 2483.5MHz, and 5725-5850MHz Complied )
15.247(a)(2) DTS Bandwidth Complied -
15.247(b)(3) Equivalent Peak Conducted Output Power Complied -

15.247(d) Out of band emissions Complied -
15.247(e) Power Spectral Density Complied -
15.247(i) Maximum Permissible Exposure (MPE) Complied -

2.1049 99% Bandwidth Noted -

Notes:
0) Not applicable as the EUT was powered by internal batteries and the radio operation was
disconnected when batteries were charged.
3 MODIFICATIONS
No modifications were made to the sample.
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FCC ID: 2AXMCHS01-001

FCC Title 47 Part 15 current as of June 2019

ANSI| C63.10: 2013

KDB Publication 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

KDB Publication 447498 D01 15.247 General RF Exposure Guidance v06, Oct. 23, 2015

5 EQUIPMENT UNDER TEST (EUT) DESCRIPTION

EUT Name: Nurochek Headset
Description: VEP Headset

Model: NUROCHEK-I

FCC ID: 2AXMCHSO01-001
Power Supply & Rating: | LiPo battery

Highest Frequency: 2480 MHz

Lowest Frequency: 32.768 kHz

Frequency Range: 2402 MHz to 2480 MHz
Transmit Power: -1.87 dBm

Modulation Technique: DTS, Bluetooth Low Energy (BLE): GFSK
Number of Channels: 40

Antenna Specifications: Maximum gain: O dBi (declared)

6 EUT TEST SETUP AND CONFIGURATION

Refer to the photographs in APPENDIX D — EUT TEST SETUP PHOTOGRAPHS for the EUT
test setup and physical configuration.

Modified samples were provided with an additional interface added to connect a laptop for
programming the radio into the various states. One sample was also provided with a temporary
antenna port for conducted tests.

6.1 EUT Operating Modes

Mode No. Operating Mode Description
1 Constant transmission with modulation, on Ch 0 (2402 MHz).
2 Constant transmission with modulation, on Ch 19 (2440 MHz).
3 Constant transmission with modulation, on Ch 39 (2480 MHz).
4 Constant Frequency Hopping with modulation
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7 TEST SPECIFICATIONS

7.1 Test Facility
Testing was performed at Austest Laboratories test facilities located at 2/9 Packard Avenue in
Castle Hill, New South Wales, Australia.

7.2 Accreditations and Listings
Test facilities at Austest Laboratories are accredited by A2LA, Certificate Number 2765.02.
The tests reported herein have been performed in accordance with its terms of accreditation.
Austest Laboratories Yarramalong and Castle Hill test facilities are accredited with the FCC
under the ACMA-FCC APEC-TEL MRA. Designation Number AU0O003 / Registration number
520620.
Austest Laboratories Yarramalong and Castle Hill test facilities are accredited with the with
Innovation, Science and Economic Development Canada under the ACMA-FCC APEC-TEL
MRA. Designation Number AU0O003 / Registration number 520620.

7.3 Deviations from Standards and/or Accreditations
None.

7.4 Measurement Uncertainties
The following uncertainties are for a 95% level of confidence, based on a coverage factor,
k=2.
Measurement SlcEitalilty

Ucispr ULab
RF Frequency - +5 part in 10%°
RF power conducted - +1.3dB
Radiated Emissions — 30 MHz to 1000 MHz 6.3 dB +4.7 dB
Radiated Emissions — 1 GHz to 6 GHz 5.2dB +4.9 dB
Radiated Emissions — 6 GHz to 18 GHz 5.5dB +4.9 dB
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7.5 Test Equipment

ID Brand/Model Description Gl Do (M)
Last Due

72 HP8574B Spectrum Analyser / EMI Rx | 07/11/2019 | 07/11/2021
74 HP8447x RF Preamp 08/10/2018 | 08/10/2020
83 OATS 1 3m/10m Open Area Test Site | 16/01/2020 | 16/01/2022
225 EM6876 Active Loop Antenna 13/01/2020 | 13/01/2022

320 Chroma 6912 AC Source Verified
530 Cgfé'jg’;"’ler DRG Horn 17/08/2017 | 17/08/2020
1346 PAM-118A RF Preamp 17/08/2018 | 17/08/2020
1385 FSP40 Spectrum Analyser 40GHz | 11/10/2019 | 11/10/2021
1590 cganseltiB Bilog Antenna 24/06/2019 | 24/06/2020
- Huber + Suhner Coax Cables 14/01/2020 | 14/01/2022

- HP85869C Test Software Verified

- RS Commander Data capture software Verified

8 ANTENNA REQUIREMENT, 815.203

The EUT complied with the requirement of this Section since the EUT antenna was integral

and had no external antenna port.

9 RESTRICTED BANDS OF OPERATION, §15.205

The EUT complied with the requirements of this Section since it did not operate within the listed
Restricted Bands of Operation. Out of band emissions falling within the Restricted Bands of

Operation were found to be below limits specified in FCC section 15.209.

10

Not applicable as the EUT was only powered from a battery pack. The radio operation was

CONDUCTED LIMITS, 815.207

disconnected when the battery was being charged.
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11 DTS BANDWIDTH, §15.247(a)(2)

Measurements were performed on the sample with a temporary antenna port by applying the
procedure detailed in ANSI C63.10, Clause 11.8.1 DTS Bandwidth Option 1.

The 6 dB bandwidth was calculated using the analyser ndB down marker function.

Channel 6 dB Bandwidth (kHz)
0 760
19 740
39 760
, : ' o ) 0
n M ™ ik |
mn ; IR
. At v'\u/yr \'\-J\Hukn A N ﬁf‘w‘yj (LY
T i R Wt e AR X e '
DTS Bandwidth —=Ch 0 DTS Bandwidth — Ch 19
E
= /J”“L\ |
il T i L LR E W T

DTS Bandwidth — Ch 39
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12 EQUIVALENT PEAK CONDUCTED OUTPUT POWER, 815.247(b)(3)

Measurements were performed on the sample with a temporary antenna port by applying the
procedure detailed in ANSI C63.10, Clause 11.9.1.1 RBW = DTS Bandwidth.

The power was measured directly from the marker results, the cable and antenna loss used for the
conducted measurements were compensated for.

Channel Peak Conducted Power Limit Margin
dBm W W W
0 -1.87 0.001 1.000 0.999
19 -1.99 0.001 1.000 0.999
39 -2.02 0.001 1.000 0.999
® Coms ®
- _ -
i \W . [
Conducted Power —=Ch 0 Conducted Power — Ch 19
®
- e
WS /(f_
v// N

v

Center

Conducted Power — Ch 39
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13 OUT OF BAND EMISSIONS, §815.247(d) AND 815.209

Test Dates: 18-21 May 2020 and 12 March 2021 Temperature: 21-24°C
Test Officer: Richard Turner, Anthony Mancini Humidity: 53-60%RH
Test Location: Austest Laboratories (Castle Hill, NSW)

13.1 EUT Operating Mode

Channels: 0, 19 and 39.

Sample orientation: Three orthogonal axes.

Restricted band limits of 15.209 was applied for the whole range.

Channel and sample orientation producing worse case results have been reported.

13.2 Test Method

¢ Measurements were performed in accordance with the ANSI C63.10: 2013, Clause 11.12.1
radiated emission measurements.

e Minimum VBW for average measurements of harmonic emissions above 1 GHz:
- Agilent 10:37:48 May 18, 2020 RL

Atten 16 dB

#YBH 3 MHz
e T =ton=400 USs
e VBW=21/T =2500 Hz

e Measuring receiver settings:

Frequency Range | Antenna Measurement Detector RBW VBW
Pre-scan Peak 9 kHz 30 kHz
0.15t0 30 MHz 60 cm Loop Final Quasi-Peak | Quasi-Peak 9 kHz -
Hybrid Pre-scan Peak 120 kHz | 300 kHz
30 to 1000 MHz (bicon/log) Final Quasi-Peak | Quasi-Peak | 120 kHz -
Pre-scan - Peak Peak 1 MHz 3 MHz
Double-ridged | Pre-scan - Ave. Peak 1 MHz 100 Hz
Above 1000 MHz guide horn Final Peak Peak 1 MHz 3 MHz
Final Average Peak 1 MHz 3 kHz
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e For measurements below 1 GHz the EUT was set up on a non-conductive support that was
positioned on a turntable and 0.8 m above the conductive ground plane at the indicated test
distance away from the measuring antenna.

e For measurement above 1 GHz the EUT was set up on a non-conductive support that was
positioned on a turntable and 1.5 m above the conductive ground plane at the indicated test
distance away from the measuring antenna. RF absorber was placed between the EUT and
measuring antenna to simulate free-space conditions.

e Pre-scans using a peak detector were performed initially and emissions from the EUT were
identified.

o Each identified emission was maximised by rotating the EUT through 360° and adjusting the
measuring antenna height between 1 m and 4 m in the vertical and horizontal orientations.

13.3 Example Calculation

The final field strength levels were obtained from the measurement equipment software which
automatically applied all the stored calibration factors. The calibration / correction factors were
applied as follows:

Calculation Example
_ i V=40.0dByV L=2.9dB E=40+12+29-225
E=V+AF+ Lobi - Gpre AF = 12.0 dB/m Gpe= 22.5 dB = 32.4 dBuV/m
Where E = Radiated Electric Field Strength in dBuV/m,
V = EMI Receiver measured signal input voltage in dBuV,
AF = Antenna Factor of the measuring antenna in dB/m,
Leo = Total cable insertion loss in dB and
Gpre = Preamplifier gain in dB.

13.4 Test Results

Frequency range: 9 kHz to 25 GHz.
All measured out of band emission levels were below the 15.209 limits.

9 kHz to 30 MHz:
All emissions were greater than 20 dB below the limits specified in section FCC 15.209.

30 MHz to 1 GHz:
All emissions were greater than 10 dB below the limits specified in section FCC 15.209.

Above 1 GHz:
All Peak detector emissions were below the FCC 15.209 average detector limits.
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13.4.1 Spurious Emissions: 9 kHz to 150 kHz at 10 m distance

9kHz to 150kHz measured at 10 meters.
Measured data extrapolated to distance defined by limits (300m for 9-490kHz and 30m for
490kHz — 30MHz).

In accordance with ANSI C63.10 Clause 6.4.4.1:
Below 15.9MHz used 40dB/decade extrapolation.
Where 15.9MHz calculated as the near field point for 3 meter measurements.

Measurements were performed both on an OATS ground plane and also over a non-
conductive ground plane as specified in ANSI C63.10:2013, clause 5.2.

Prescan results were used to identify the orientation that produced the highest measured
emissions in the three antenna positions, Coaxial, Coplanar and Parallel. Plots with maximum
emissions shown.

Emission levels were not affected by RF channel selection.
Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
Worse case Antenna orientation = Parallel Ground

I‘“lF' EMI-TEST
133 EMISSION LEWVELL dEul] FEAE
: : + FCC PART I15C 15.289 18 METERS
1 1 1
l o _______ ) P !

FARALLEL TAd GRF 1=AKMBIENT 3

.BB3 ! .15
FREQUEMCY CHH=z1

Maximum emissions

Emissions marked ‘1’ are ambient
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13.4.2 Spurious Emissions: 150 kHz to 30 MHz at 3 m distance

150kHz to 30MHz measured at 3 meters.
Measured data extrapolated to distance defined by limits (300m for 9-490kHz and 30m for
490kHz — 30MHz).

In accordance with ANSI C63.10 Clause 6.4.4.1:

Below 15.9MHz used 40dB/decade extrapolation.

Above 15.9MHz used 20dB/decade extrapolation.

Where 15.9MHz calculated as the near field point for 3 meter measurements.

Measurements were performed both on an OATS ground plane and also over a non-
conductive ground plane as specified in ANSI C63.10:2013, clause 5.2.

Prescan results were used to identify the orientation that produced the highest measured
emissions in the three antenna positions, Coaxial, Coplanar and Parallel. Plots with maximum
emissions shown.

Emission levels were not affected by RF channel selection.
Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
Worse case Antenna orientation = Perpendicular

h EMI-TEST
F'HE EMISSIDN LELVELL dEul] FEfk
| I Lo . FCC PART ISC 15.289 3 METERS
1
e T T T T S U S !
1 i | 1 ] [ T :
| | e LCOaxIaL 1=AMEIENTS
[=[=] F==mlm = e — A== == lm=F =I—d = == == = = = L e Tl T e B I EIE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1
____I____ I___I__I__I _I_I_II _______ I____I___I __I__I _I_I_I_I _______ 1 _
: N K R I 1= =1 1 T o S
1 1 1 1 1 1 1 [ | 1 1 1 1 1 1 1 1 1
I R REET Tt St L LR L B I
1 1 1 1 ] 1 [ | 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 [ | 1 1 1 1 1 1 1 1 1
——————— i---+r--F4y-f4-Ft-------4----4---F--I--F-F4--F-------4----1
1 1 1 1 1 1 [ | 1 1 1 1 1 1 1 1 1
1 1 1 1 I 11 1 1 1 1 1 1 1 1 1
s P e e T Eaiit et b b o Bl by
1 1 1 1 | [ 1 1 1 1 1 1 1 1 1
I Y ALl 14 9 1 Y| O S S S Ao
1 1 1 1 1 II“! 1 1 1 1 1 1 1 | 1
1 1 1 1 1 1 1 A 1
1 1 1 1 1 1 1 1 1
BE r-——-1T--"-"-""a-"-"-"r"-"T"rrcc-aatrro--T- - .= a----"aa-"-"-"r-a--r-crhaTrrrs--=s=== = i |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1
____I _____ 1 ___I___I__I__I__I_I_I_ ________ 1 _____I___I___I__I__I__I_I_I_________I _____
1 1 1 1 1 1 1 [ ] 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 [ | 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 [ | 1 1 1 1 1 1 1 1 1
15 1 1= im.s
FREGUEMCY CMH=z]
Maximum emissions
Emissions marked ‘1’ are ambient
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13.4.3 Spurious Emissions: 30 MHz to 1000 MHz at 3m distance

Emission levels were not affected by RF channel selection.
Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)

100 21 May 2020 16: 07 Test: Radiated - FCC Part 15C @ 3m_Project: VES180920 Tested by: AM Test Notes: BT Channel 39, Vert

11

40 | QP [

o MW‘WW ) ) " | MW
vy w I
MW*WW& 'M\,""" il W»\mewﬂmwﬂwm

4

30M 100M 16
Frequency (Hz)

Radiated Emissions (30MHz to 1000MHz — Vertical)

100 21 May 2020 15:58 Test: Radiated - FCC Part 15C @ 3m _Project: VES180920 Tested by: AM Test Notes: BT Channel 39, Horz

50 [
]

40|Qp [

20 ) b vl Ll ! IMMWWWM‘M‘WWM ]

i Mmﬂdﬂu"uwmvm"

=
S

Level (dBuV/m)

o

30M 100M 16
Frequency (Hz)

Radiated Emissions (30MHz to 1000MHz - Horizontal)
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13.4.4 Spurious Emissions: 1 GHz to 3.7 GHz at 3 m distance

Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)

100 18 May2020 14:48 Test Radiated - FOC Part 15C @ 3 Project: VES180920 Tested by: AM Test Notes: BT Channel 0, Vert

Frequency (z)

Ch 0 — Peak Vertical Polarisation

100 18 May2020 14:53 Test: Radiated - FOC Part 15C @ 3 Project VES180920 Tested by: AM Test Notes: BT Channel 19, Ver

Frequency (+7)

Ch 19 — Peak Vertical Polarisation

100 18 May2020 15:12 Test Radiated - FCC Part 15C @ 3m Project, VES180920 Tested by: AM Test Notes: BT Channel 39, Ver

PRTR.
P el —— WMMWAMWM
i s

Mt me,mwumwuwwm

0
16 26 6 376
Frequency (Hz)

Ch 39 — Peak Vertical Polarisation

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. \\\\‘“Q';’ s,
Accredited for compliance with SO / IEC 17025. HBEWRE rmwe

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories 7////:\%\\\‘ TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 KOTARR\ CERT #2765.02



» AUSTEST

Laboratories

100 18 May2020 13:24 Test Radiated - FC Part 15C @ 3m Project; VES180920 Tested by: AM Test Notes: BT Channel 0, Howz

Page 15 of 24

Report No: 0323HEA_NUROCHEK-I_FCC15C

FCC ID: 2AXMCHS01-001

Wbt b
0 I “meM u WWMW*W
.
30
®
g
3 10
2
T
3 0
16 26 36 376
Frequency (Hz)
Ch 0 — Peak Horizontal Polarisation
100 18 May2020 13:31 Test: Radiated - FOC Part 15C @ 3m Project: VES180920 Tested by: AM Test Notes: BT Channel 19, Hor
90
80
Peak
70
60
|
|
50 ‘! 1
ksl o
© M.M* tWWWWMWW
At Loabdbariol i
30
20
E
é 10
% 0
Frequency (Hz)
Ch 19 — Peak Horizontal Polarisation
100 18 May 2020 13:39 Test: Radiated - FCC Part 15C @ 3m _Project: VES180920 Tested by: AM Test Notes: BT Channel 39, Hor
90
80
70
w
50 ' I
o ‘ _— mm,),j\.fd lwwmwﬂ B
Lhanstnrsabben s apmbupml e
30
20
E
3 10
g
E 0
16 26 36 376
Frequency (Hz)

Ch 39 — Peak Horizontal Polarisation

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02.

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

\\\\\up:/,,/,
S,
o

.,

"1,

:

Z
=
N
T
Z S

NS
UM

(I

|ACCREDITEDI

TEST LABORATORY
CERT #2765.02



<¥ AUSTEST

Laboratories

Page 16 of 24

Report No: 0323HEA_NUROCHEK-I_FCC15C
FCC ID: 2AXMCHS01-001

13.4.5 Spurious Emissions: 3.7 GHz to 10 GHz at 3 m distance

Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
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13.4.6 Spurious Emissions: 10 GHz to 18 GHz at 3 m distance

Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
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13.4.7 Spurious Emissions: 18 GHz to 25 GHz at 1 m distance

Measured field strength levels performed at a 1 meter distance were extrapolated to a 3
meter distance using the extrapolation factor of 20 dB/decade.

All intentional radiation spurious were greater than 10 dB below the limits specified in FCC
15.209.

Emission levels were not affected by RF channel selection.
Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
Following plots indicate limits calculated for a 1 m distance.

gilent 15:03:47 Jun 3, 2028 L Agilent 14:51:00 Jun 3, 2020 L

Atten 10 dB dBpY Atten 16 dB

#UBH 100 Hz

Average Vertical Polarisation Average Horizontal Polarisation

nt 13:37:08 Jun 3, 2020 RL Agilent 13:46:50 Jun 3, 2028 RL

Atten 18 dB

#BH 1 MHz

Peak Vertical Polarisation Peak Horizontal Polarisation

Lower display line = average limit
Upper display line = peak limit
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13.5 Band edge measurements

Restricted band 2310 to 2390MHz, Radiated at 3 meters.

All measured disturbances were greater than 20dB below the FCC15.209 average limit,
and greater than 20dB below the peak limit.
Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
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Peak Horizontal Polarisation Avg Horizontal Polarisation

Lower display line = average limit
Upper display line = peak limit

The limit for the range 2390 to 2400 MHz was 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, the measured level met this
requirement using a wider 1 MHz bandwidth and therefore deemed compliant.
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Restricted band 2483.5 to 2500MHz, Radiated at 3 meters.

All measured disturbances were greater than 20dB below the FCC15.209 average limit,
and greater than 10dB below the peak limit.

Worse case orientation scan provided = XZ Plane (refer Photo set-up Appendix)
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14 POWER SPECTRAL DENSITY, 8§15.247(e)

Measurements were performed on the sample with a temporary antenna port by applying the
procedure detailed in ANSI C63.10, Clause 11.10.2 Method PKPSD (peak PSD).

The power was measured directly from the marker results, the cable and antenna loss used for the
conducted measurements were compensated for.

Channel Peak Conducted PSD Limit Margin
dBm/3 kHz dBm/3 kHz dB
0 -18.2 8 26.2
19 -17.2 8 25.2
39 -16.4 8 24.4
® o ® 0
[ 2 | [ 2 |
= =

Center Z.4020846 GHz 0 kHz Span 1.1 MHz Center Z.4401032 GHz 0 kHz Span 1.1 MHz

PSD —Ch 19

@ *REW 3 kHz
VEW 10 kHz
Ref 10 dBm Att 40 dB SWT 125 ms
&
e
fres]

Center 2.480103 GHz 110 kHz/ Span 1.1 MH=z

PSD —Ch 39
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15 MAXIMUM PERMISSIBLE EXPOSURE (MPE), §15.247(i)

The device was considered portable equipment as the transceiver could be used within 20 cm
of a person. The following SAR exclusion calculation from KDB 447498 D01 was applied:

(Max.power, mW) o [\/f—]
GHz

(min.separation, mm)

< 3.0(for 1g SAR) and < 7.5 (for 10g extremity SAR)
Maximum conducted power, including tune up = 1 mW

Minimum separation distance =5 mm
Operating frequency = 2.40 to 2.48 GHz

[(1 mw) /( 5 mm)] x [V(2.48)] = 0.3

Conclusion: The NUROCHEK-I Bluetooth transceiver complied with the maximum
permissible exposure requirements at any separation distance without further measurement.
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