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FCC ID: 2AKMG-NU320L

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Nuheara Limited
190 Aberdeen St
Northbridge, Western Australia, 6003, Australia

EUT DESCRIPTION: IQbuds 2 PRO Hearing Aid — Left
MODEL: NU320
SERIAL NUMBER: PC2132S107KO0 (Serial on charging case)

PC2132S10800 (Serial on charging case)
PL2132S105T0 (Hearing aid)
PL2132S10BCO (Hearing aid)

SAMPLE RECEIPT DATE: 2021-09-09

DATE TESTED: 2021-09-10 to 2021-10-21
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A2 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by A2LA, NIST, any agency of the Federal Government,
or any agency of the U.S. government.

Approved & Released For

UL LLC. By: Prepared By:
G Moz Ao
Brian Kiewra Niklas Haydon
Project Engineer/Operations Leader Operations Leader
Consumer Technology Division Consumer Technology Division
UL LLC. UL LLC.
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections

See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9.3

15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) | Number of Hopping Channels Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Complies None.

15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Complies None.

See Comment Average Power Reporting Per ANSI C63.10,
9 purposes only Section 11.9.2.3.2.

15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions | Complies None.

15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Complies None.
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + A2, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, Certificate Number 0751.06, for all testing performed within the
scope of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 703469
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 01.435dd?3(50§/))
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a left hearing aid with BT/BLE and NFMI radios. This report covers the BT radio.
6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 8.96 7.87
2402 - 2480 Enhanced DQPSK 7.30 5.37
2402 - 2480 Enhanced 8PSK 7.80 6.03

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes an PIFA antenna, with a maximum gain of -9 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was Version 1.0.0

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

The EUT operates on battery or in the charging case. It was determined by performing
fundamental field strength and spurious emissions that battery was worst case. For radiated
emissions only battery data is included. For power line conducted emissions the EUT was in the
charging case.

Worst-case data rates as were:
GFSK mode: DH5
8PSK mode: 3-DH5
DQPSK mode: 3-DH5
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Lenovo Lenovo Yogai2 SL10G59251
AC Adapter Lenovo ADLX45NCC3A 080-513-0880
Laptop HP 14-dk1xxx 5CG016B4XM
/0 CABLES

None

TEST SETUP

A test laptop with test software connected to the EUT exercised the radio card.

SETUP DIAGRAMS

Please refer to R13976514-EP1 for setup diagrams.
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)
Equip.
ID Description Manufacturer/Brand Model Number | Last Cal. | Next Cal.
0.009-30MHz
Active Loop
AT0079 | Antenna ETS-Lindgren 6502 2021-08-19]2022-08-19
30-1000 MHz
Hybrid Broadband
ATO0075 | Antenna Sunol Sciences Corp. JB3 2020-10-27 [ 2021-10-27
1-18 GHz
Double-Ridged
Waveguide Horn
Antenna, 1to 18
AT0072 | GHz ETS Lindgren 3117 2021-05-03 | 2022-05-03
18-40 GHz
Horn Antenna, 18-
AT0063 | 26.5GHz ARA MWH-1826/B [ 2020-10-30{2021-10-30
Gain-Loss Chains
Gain-loss string:
S-SACO01 | 0.009-30MHz Various Various 2021-07-09 | 2022-07-09
Gain-loss string:
S-SAC02 | 25-1000MHz Various Various 2021-07-09]2022-07-09
Gain-loss string: 1-
S-SAC03 | 18GHz Various Various 2021-07-09 | 2022-07-09
Gain-loss string:
S-SAC04 | 18-40GHz Various Various 2021-07-09]2022-07-09
Receiver &
Software
197955 | Spectrum Analyzer Rohde & Schwarz ESW44 2021-03-10 | 2022-03-10
SA0026 | Spectrum Analyzer Agilent N9030A 2021-07-26 [ 2022-07-26
SOFTEMI| EMI Software UL Version 9.5 (09 August 2021)
Additional
Equipment used
9911-4442| Near Field Probe EMCO 7405 NA NA
Environmental
HI0095 | Meter Fisher Scientific 06-662-4 2020-01-21|2022-01-21
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment ID | Description Manufacturer Model Number Last Cal. | Next Cal.
Keysight
SA0025 Spectrum Analyzer Technologies N9030A 2021-04-01]2022-04-01
PWMO005 Keysight
(PRE0136341) | RF Power Meter Technologies N1912A 2021-07-27|2022-07-26
Peak and Avg Power Sensor, Keysight
PWS003 50MHz to 6GHz Technologies E9323A 2021-05-27|2022-05-27
HI0092 Environmental Meter Fisher Scientific 160938893 2020-09-23|2021-09-23
Version 2021.08.18
SOFTEMI Antenna Port Software UL Version 2021.09.30 NA NA
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 | to BNC-male, 20-ft. Pasternack PE3W06143-240 [2021-04-05|2022-04-05
HI0091 Environmental Meter Fisher Scientific 15-077-963 2021-07-12|2022-07-12
LISN, 50-ohm/50-uH, 250uH | Fischer Custom| FCC-LISN-50/250-
LISNOO3 | 2-conductor, 25A Com. 25-2-01 2021-08-16[2022-08-16
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2021-08-17|2022-08-17
Transient Limiter, 0.009-
ATA222 | 100MHz Electro-Metrics EM-7600 2021-04-05|2022-04-05
CW2501M
PS215 | AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI | EMI Software UL Version 9.5 (04 Mar 2021)
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4 and 7.8.6

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period

(msec) |(msec)

Duty Cycle

(linear)

Duty
X Cycle
(%)

1/T
Minimum VBW
(kHz)

Duty Cycle
Correction Factor
(dB)

Bluetooth GFSK 2.85( 12.50

0.228

22.80

12.84 0.351

Bluetooth 8PSK 2.90| 12.50

0.232

23.20

12.69 0.345

DUTY CYCLE PLOTS

=3 - AP2021 ON2 [E=RE=R[ & ON2 o | & lnes]
. R [s00 oc [ mwreer ALIGN AUTO__[03:50:32PM Sep 10,2021 = T [ ® [500 0 T INT REF] ALIGN AUTO__[03:52:28PM Sep 10,2021 .
Center Freq 2.441000000 GHz ] #Avg Type: RMS Tece[i5355 6 requency Center Freq 2.441000000 GHz ] #Avg Type: RMS TRacE[I 2555 6 requency
NFE PNO: Fast —»— Trig: Free Run AvglHold: 1/1 NFE PNO: Fast == Trig: Free Run AvglHold: 111
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune| Auto Tune|
10 dBidiv__ Ref 20,00 dBm 10 deidiv__ Ref 20.00 dBm
Log Log
CenterFreq CenterFreq
QL0 ¢ 2.441000000 GHz 0} 9 2.441000000 GHz
StartFreq StartFreq|
2441000000 GHz| oe 2441000000 GHz
Stop Freq| o Stop Freq
2.441000000 GHz } 2.441000000 GHz|
Center 2.441000000 GHz Span 0 Hz, CF Step!| Center 2441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 50.00 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 50.00 ms (1001 pts)| 8.000000 MHz|
lAuto Man| Auto Man|
Wi Bl ONW FUNCTION VALUE_ |3 o CTION WIDTH SEDE
142 t (8) 2850ms (A)  0.015dB 1 A2 t (A) 2900ms (A) _1.007 dB
2 N t 4150 ms 4.367 dBm 2 N t 4950 ms -3.910 dBm
8 A2 t (A 1250ms ()  -0.009dB FreqOffset 3 A2 t 1250ms (A)  0.009 dB FreqOffset
4 0 Hz| 4 0 Hz|
5 5
6 6
7 7
8 8
9 9
10 10
1 11
= =

BLUETOOTH GFSK

BLUETOOTH 8PSK
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021

-11-17

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

(MHz)

Channel Frequency | 20dB Bandwidth | 99% Bandwidth

(MHz) (MHz)

Low 2402

0.9261 0.8827

Mid 2441

0.9386 0.8832

High 2480

0.9319 0.8860

2.480000000 GHz|

usc

Center 2.48 GHz Span 2 MHz. CF Stej
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms 200,000 kH';
N N lAuto Man
Occupied Bandwidth Total Power 14.3 dBm
885.97 kHz Freqoffset|
Transmit Freq Error 512 Hz OBW Power 99.00 % O+
x dB Bandwidth 931.9 kHz xdB -20.00 dB

lsatus|

HIGH CHANNEL
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0 e MOR-CONZ To o Je) E B = Tolk
L [ m [s0a oc [ wrrer ALIGN AUTO_ [04:03:50PM Sep 10, 2021 . R [s0a oC | I NT Re] [ ALIGNAUTO [04:13:29M Sep 10,2021
| Center Freq: 2.402000000 GHz Radio Std: None Frequency ] Center Freq: 2.441000000 GHz Radio Std: None Frequency
NE = Trig: FreeRun AvglHold: 2020 NFE == Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS ‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.41 dB. Ref Offset 10.41 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
ol T CenterFreq ! CenterFreq
0.00 2402000000 GHz 000 I 2.441000000 GHz
00 100
100 00
500 500
500 600
o )
Center 2.402 GHz Span 2 MHz, CF Stej Center 2.441 GHz Span 2 MHz, CF Stej
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms| 200000 kH'; #Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms| 200,000 kHz|
|Auto Man| Auto. Man|
Occupied Bandwidth Total Power 13.0 dBm [o] ied Bandwidth Total Power 14.2 dBm
882.72 kHz FreqOffset 883.20 kHz FreqOffset|
Transmit Freq Error 3.198 kHz OBW Power 99.00 % O0Hz Transmit Freq Error -690 Hz OBW Power 99.00 % OHz
x dB Bandwidth 926.1 kHz xdB -20.00 dB x dB Bandwidth 938.6 kHz xdB -20.00 dB
sc status usc. status
Keysight Spectrum Analyzer - AP2021 8.18 85502/40882, MOR-CON2 =SR[N
C R [50a OC | INT e ALIGN AUTO | 04:26:20PM Sep 10, 2021
] Center Freq: 2480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 10.41 dB
10 dBidiv Ref 20.00 dBm
Log
0 CenterFreq|
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency

(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low 2402

1.296

1.195

Mid 2441

1.296

1.196

2480

High

1.298

1.200

Keyeght Spectrum Anslyzer - AP20ZL5 18 S4TAO/AOGE2, To e ) Keysight Spectrum Analyzer - AP20ZL5.18 4740/ 0682, [E=mjr=m
L [ r [s0a oc [ mreer ALIGN AUTO _[06:47:39PM Sep 10, 2021 L R 500 Oc I NT ReF] [ ALIGNAUTO |06:51:31 M Sep10,2021
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— NFE = Trig: FreeRun AvglHold: 20120 NFE Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.41 dB. Ref Offset 10.41 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log ‘ Log
oe ‘ CenterFreq o CenterFreq
0.00 2402000000 GHz 000 — 2.441000000 GHz
00 100
100 0
500 500
500 600
Center 2.402 GHz Span 2 MHz, CF Stey Center 2.441 GHz Span 2 MHz. CF Stej
#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 200,000 kHz| #Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms| 200,000 KHz|
Auto Man| Auto Man
Occupied Bandwidth Total Power 9.63 dBm [o] ied Bandwidtt Total Power 11.5 dBm
1.1950 MHz FreqOffset 1.1956 MHz FreqOffset
Transmit Freq Error -803Hz  OBW Power 99.00 % OHa Transmit Freq Error 1482kHz  OBW Power 99.00 % oH
x dB Bandwidth 1.296 MHz xdB -20.00 dB x dB Bandwidth 1.296 MHz xdB -20.00 dB
sc status usc. status

06:54:

B Keysight Spectrum Analyzer - AP2021 8.16 84740/40832,

C R 500 DC | NT REF] ALIGN AUTO
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
ﬁ NFE

#FGain:Low

Radio
5= Trig: FreeRun
#Atten: 30 dB

AvglHold: 20/20
Radio

Ref Offset 10.41 dB

10 dBfdiv Ref 20.00 dBm

Log
100

=R
05PM Sep 10,2021
Std: None Frequency
Device: BTS
Center Freq|

40

2.480000000 GHz|

.
0
0
5
0

Center 2.48 GHz

Span 2 MHz.

#Res BW 47 kHz #VBW 150 kHz #Sweep 100 ms sorestep)
lAuto Man|

Occupied Bandwidth Total Power 11.6 dBm
1.2003 MHz Freq Offset]
Transmit Freq Error 1.305kHz  OBW Power 99.00 % OHz

x dB Bandwidth 1298 MHz  xdB -20.00 dB

lsatus|

HIGH CHANNEL
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS

Page 18 of 71

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13976514-E2 DATE: 2021-11-17

FCC ID: 2AKMG-NU320L

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Bl Keysight Spectrum Analyzer - AP2021 8.18,85502/40882, MOR_CONZ = | & [l
L [ RF [soa bc | [ [ INT REF] [ ALIGN AUTO [01:57:19PM Sep 13, 2021
| #Avg Type: RMS TRAGE S-58 Frequency
NFEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M #AARAARAR
IFGain:Low #Atten: 40 dB DET|P
Auto Tune|
Ref Offset 10.41 dB AMkr1 1.000 MHz
1L%gB.fdiv Ref 30.00 dBm 0.276 dB
Center Freq
200 2.441000000 GHz
100 e ‘
StartFreq
0.00 2.438500000 GHz|
oo Stop Freq
2.443500000 GHz|
-20.0
CF Step
e 500.000 kHz
|Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Bl Keysight Spectrum Analyzer - AP2021 8.18,85502/40882, MOR_CONZ ==
L [ RF [soa bpc | [ [ INT REF] [ ALIGN AUTO |01:51:58 PM Sep 13, 2021
#Avg Type: RMS TRACE[. 05 -5 6 Frequency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 10.41 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.441000000 GHz|
100
> < StartFreq

2.438500000 GHz

0.00

-on Stop Freq

2.443500000 GHz
-20.0
CF Step
- 500.000 kHz
| Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0
Center 2.441000 GHz Span 5.000 MHz
#Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)
MSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (1.195 MHz).
However, the output power is less than 125 mW and the channel separation is greater than 2/3
the 20 dB bandwidth (797 kHz).

Ch. A Ch.B | Ch.1to 20 dB (2/3 20 dB| Margin
Ch. 2 BW BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)

2441 2442 1.000 1.296 0.864 -0.136
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 T )|
L | RF |son bDC | | [ INT REF] | ALIGN AUTO [12:47:40 PM Sep 14, 2021
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[T 5355 5 Frequency
NFE PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| M AAAARAAY
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.28 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
100
StartFreq
oon 2390000000 GHz
-l SR Stop Freq
2.490000000 GHz
200
CF Step
o 10.000000 MHz
Auto Man
-40,00 Mt A
Freq Offset
-50.0
0 Hz
600
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == E
L 1 RF [soQ bc | | INT REF| | ALIGN AUTO [12:41:16 PM Sep 14, 2021
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE[I 2355 6 Frequency
NFE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE|M v AP
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.28 dB
10 deidiv. - Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
100
StartFreq
- 2.400000000 GHz
-on Stop Freq
2430000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0O Hz
B0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == -E_-
L RF |son bDC | | [ INT REF] | ALIGN AUTO [12:43:03 PM Sep 14, 2021
[Center Freq 2.445000000 GH=z | #Avg Type: RMS TRACE[- 375 6 Frequency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AR
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 1028 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
o 2.430000000 GHz
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == E
L 1 RF [soQ bc | | | INT REF| | ALIGN AUTO [12:45:10 PM Sep 14, 2021
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRecE[l o595 5| Freauency
NEE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE|M WA
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.28 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
50,0
0O Hz
-B0.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == E
L 1 RF [soQ bc | | | INT REF| | ALIGN AUTO [12:56:51 PM Sep 14, 2021
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[L - 3 4 5 6 Frequency
NEE PNO: Fast (5 Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AARARAAAY
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.28 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
- 2.390000000 GHz
-10.0 750 4o Stop Freq
2.490000000 GHz
200
CF Step
e 10.000000 MHz
Auto Man
-40.0 b
Freq Offset
-50.0 0 Hz
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 =[-= g;
L 1 RF [soe bc | | | INT REF| | ALIGN AUTO [12:51:01 PM Sep 14,2021 £
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[T ~ 5 requency
NFE PNO: Wide (5 1rig: FreeRun Avg|Heold:>100/100 TVPE|M
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.28 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq
200 2415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
200
CF Step
s 3.000000 MHz
Auto Man
-a00
Freq Offset
-50.0 0 Hz
-50.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == -E_-
L RF |son bDC | | [ INT REF] | ALIGN AUTO [12:53:04 PM Sep 14, 2021
[Center Freq 2.445000000 GH=z | #Avg Type: RMS TRACE[- 375 6 Frequency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M AR
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 1028 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
o 2.430000000 GHz
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.9.9,85502/40882, MOR-CON2 == E
L 1 RF [soQ bc | | | INT REF| | ALIGN AUTO [12:54:45PM Sep 14, 2021
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRecE[l G595 5| Freauency
NEE PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE|M WA
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.28 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
50,0
0O Hz
-B0.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse Pulses in Average Time Limit
DH Packet Width 316 of Occupancy (sec) Margin (sec)
(msec) ; (sec)
seconds
GFSK Normal Mode
DH1 0.38 32 0.1229 0.4 -0.2771
DH3 1.64 17 0.2788 0.4 -0.1212
DH5 2.88 9 0.2596 0.4 -0.1404
Pulse | Number of | Average Time Limit
DH Packet Width Pulses in | of Occupancy (sec) Margin (sec)
(sec) |0.8 seconds (sec)
GFSK AFH Mode
DH1 0.3842 8 0.03074 0.4 -0.3693
DH3 1.64 4.25 0.06970 0.4 -0.3303
DH5 2.884 2.25 0.06489 0.4 -0.3351
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

2.441000000 GHz|

e e e o] Neyeght Spectnm Anslyee - AP2021 818 S5502 ADRR2 MOR_CONZ =T
i RF [500 [ [ INT REF] ALIGN AUTO 01:09:21PM Sep 13, 2021 L I RE 500 DC INT REF[ [ ALIGN AUTO __ [10:08:13 AM Sep 13,2021
emer Freq 2. 441nnuuuu GHz | Trig Delay-100.0 s~ #Avg Type: RMS TecelCsisg|  Frequency Center Freq 2.441000000 GHz | Trig Delay-200.0 s #Avg Type: RMS Tice[ 35|  Freauency
- Wide = Trig: Video e NFE BNO: Wide == Trig: Video e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
AMKr1 384.2 ps) AutoTune AMKr1 1.640 ms| Auto Tune|
10 dBidiv  Ref 30.00 dBm 0.00 dB| 10 dB/div  Ref 30.00 dBm 0.01d
Log Log
CenterFreq| CenterFreq|
200 2.441000000 GHz| 2 2.441000000 GHz|
00 100
StartFreq| StartFreq|
0.00 [y 2.441000000 GHz| 0.0 o 2.441000000 GHz|
4 4
o ™
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz|
200 20
00 ep 50 ep|
1.000000 MHz] 1.000000 MHz]
Auto Man| Auto. Man
100 400
. Freq Offset| . FreqOffset|
. 0Hz| 0 Hz|
500 600
ICenter 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 600.0 ps (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2,000 ms (1001 pts)|
vse — = [
3 mmmmms szmnmsuz/wuzmoucm [T xqsmipmmnnqm nmmmmmmmm o | 3 [k
[ [ Tt ALIGN AUTO __[09:41:03 AM Sep 13, 2021 A [ SENSENT] ALIGN AITO. c
SRierFren 7 441000000 GHz Trig Dely-40004s  #Avg Type: RMS requency Coriter Froq 2441000000 GHz #vg Type: AMS reduency
PN Wide 5= Trig: Video o PO Wide —— Trig: Free Run
ainlow  #Atten: 40 dB ol IFGainlow  #Atten: 40dB
AMKr1 2.884 ms| Auto Tune| N Auto Tune
ef Offset 13.46 dB
10 dB/div - Ref 30.00 dBm 0.00 dB; 10d8/div - Ref 30.00 dBm
Log Log
Center Freq| Center Freq
200 2.441000000 GHz| 0 T T 2.441000000 GHz
1o
StartFreq| StartFreq

2.441000000 GHz.

e
ITE
N | ‘

[ﬂn' LI « a..‘{

o Stop Freq| e Stop Freq
2.441000000 GHz| 2.441000000 GHz
200 i
L) LI
o . ,IJL.LJ« .JM J l iy HUL LU I JLad -Jhtu Jlk CF Step
1.000000 MHz] I 1.000000 MHz
lAuto Man| |Aute Man
40.0 ot
0 Freq Offset Freq Offset
5 0 Hz e 0Hz
0.0 ‘ B0 |
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) IRes BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
= status = Status
K:yvghtsve:lmmﬂmlﬂu Amnsmw:mwn—com [E=SE=E S — wmsmmmm{w = | & e
[ [s0a [ [ seNsenT] ALIGN AUTO __|01:06:38 PM Oct 21, 2021 F 3 I SENSE IMT] AL IO Frequen:
enter Fre 2 441000000 GHz #Avg Type: RMS requency Center Freq 2. 44100000!] GHz #hvg Type: RMS quency
PNO: Wide == Trig: Free Run PNO-Wige = Trig: Free Run
IFGainlow  #Atten: 40 dB IFGeinlow  #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 13.46 dB Ref Offset 13.45 dB
10 dBidiv  Ref 30.00 dBm 10dg/div  Ref 30.00 dBm
Log Leg
CenterFreq| Center Freq
20 2.441000000 GHz| =0 2.441000000 GHz
0
StartFreq| StartFreq
o 2.441000000 GHz| o 2.441000000 GHz
oo [ StopFreq o Stop Freq
2.441000000 GHz| 2.441000000 GHz
00 i
» \ \ : i ‘
. ,‘uu, .‘J% |Ml ' lﬂ,,,J”‘,l LI, «J\U‘ LSO B\ N Lm,,(ur. i ) J\,.H.J'Jwv CFStep F s h.' -Lh.JN AY “. . .|-‘ L A P 1 1 ‘.‘L.-...r‘.‘x‘.y_ e CF Step
1.000000 MHz| | | 1000000 MHz
lauto Man |Auto Man
00 -mp
o Freq Offset| . Freq Offset
500 0Hz| 0Hz
500 B0 [ 1
(Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) [Res BW 1.0 MHz #VEBW 1,0 MHz Sweep 3.160 s (1001 pts)
s starus = ranus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse | Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.40 31 0.124248 0.4 -0.2758
3DH3 1.65 18 0.29628 0.4 -0.1037
3DH5 2.89 11 0.31768 0.4 -0.0823

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.

Page 29 of 71

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400



REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 10.41 dB (including 10 dB pad and 0.41 dB cable) was
entered as an offset in the power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Peak output power
was read directly from power meter.

RESULTS

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 85502/40882
Date: 2021-09-10
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.69 30 -22.31
Middle 2441 8.80 30 -21.2
High 2480 8.96 30 -21.04
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FCC ID:

2AKMG-NU320L

DATE: 2021-11-17

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 85502/40882
Date: 2021-09-10
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.25 21 -14.75
Middle 2441 7.76 21 -13.24
High 2480 7.80 21 -13.2

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 85502/40882
Date: 2021-09-10
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.62 21 -15.38
Middle 2441 7.06 21 -13.94
High 2480 7.30 21 -13.7
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DATE: 2021-11-17

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 10.41 dB (including 10 dB pad and 0.41 dB cable) was
entered as an offset in the power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Average power
was read directly from power meter.

RESULTS

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 85502/40882
Date 2021-09-10
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.43
Middle 2441 8.60
High 2480 8.76
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9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 85502/40882
Date 2021-09-10
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.30
Middle 2441 5.00
High 2480 5.06

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 85502/40882
Date 2021-09-10
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.21
Middle 2441 4.82
High 2480 5.02
Page 34 of 71
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.The resolution bandwidth is set to
100 kHz.The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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FCC ID: 2AKMG-NU320L

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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10 deidiv__Ref 30.00 dBm 10 didiv__ Ref 30.00 dBm  —
Log Log
200 CenterFreq| 20 CenterFreq|
0 ¢ 2.400000000 GHz| 10.0 ¢ 2.483500000 GHz|
0m - 100  ——
0 StartFreq| e StartFreq|
" 2.392500000 GHz| . 2.476000000 GHz|
00 100 IR
- Stop Freq| - Stop Freq
N 2407500000 GHz| - 2.491000000 GHz|
‘Center 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
A T |e il T C T T [ owrovwon] ute Man)
N 2405 025 GHz 5.774dBm 4N 2478 025 GHz 6.365 dBm —
N i 2400000GHz  -37.070 dBm 2 N 2484760GHz  -38.450 dBm
N f 2400000GHz  -37.070 dBm FreqOffset 3N 2483500GHz  -40.375dBm FreqOffset
0Hz, 4 OHz
E 5 =
6
7
8
9
10
11 L
s status = starus
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements.

For this test program, The DCCF was then subtracted from the peak value. The DCCF was
calculated based on the worst case on-time when the device transmits DH5 packets and
operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode, the device
will have a maximum of 2 hops on a channel in 100ms or 2x 3.125 ms = 6.25 ms on any
channel. Therefore, 20log (6.25 / 100) = - 24dB.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
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FCC ID: 2AKMG-NU320L

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

KDB 558074 D01 15.247 Meas Guidance v05r01

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.

NOTE 1: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those
in RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
| omleot Foe lity: UL Morrisville 2021 Sep 28 18:23:23
Restricted Bondedg=
- “roject Number: 13976514
I Client: Niheoro
Test Locotion: S-5AC
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 85581/11993
gl:
85 i
E Peck Limit (dBuUs/m / \
ERRE
m
M
. A
55 Averogeilimit (dBubl)/m) / \
2
e i ot s bt T b o o M et A bkt WN/ by
35
2. 31 18.5MHz/ 2.415
Freguency (GHz)
Renge (GHz) RBLI/UBL Ref/fitin  Det/Avg fode Sueep Pts  #ups/Made  Lobel
1:2.31-2.415 M(-fid) /3 187/16 PEAK/Pur fvg(RMS)  ZmsecCAsto)  2AA1  MAXH Horizontol - Pk
Rev 9.5 B9 Aug 2321
Marker| Frequency | Meter |Det|AT0072 [Amp/Cbl/Pad|DC Corr (dB)|Corrected| Average [Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dBuv/m)| (dB)
1 * **2.38996| 39.13 | Pk | 319 -24 0 47.03 - 74 -26.97 79 114 H
2 * **2.34838| 42.06 | Pk | 32.1 -24.4 0 49.76 - - 74 -24.24 79 114 H
1 * **2.38996| 39.13 | Pk | 319 -24 -24 23.03 54 -30.97 79 114 H
2 * **2.34838| 42.06 | Pk | 32.1 -24.4 -24 25.76 54 -28.24 79 114 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Sep 20 18:31:53
Restricted Bondedgs
- “roject Number: 13976514
I Client: Niheaorao
Test Locotion: 5-5AC
Made: 1Tx, GFSK, 2482MHz
185 Tested by: 85581711993
95
85
£ Peok Lidhit (dBul/m
> 75
3
@
5
65
55 Averogeilimit (dBubl)/m)
2
|
45 °
BR
2. 31 18 .5MHz/ 2.415
Freguency (GHz)
Range (6Hz) RBU/VEW Ref/fitin  Det/fAvg Yode Sueep Pis  #SwpaMode  Lobel
Rev 3.5 B3 Aug 2321

Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Pad|DC Corr|Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading Limit (dB) |[(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 39.44 | Pk 31.9 -24 0 47.34 - - 74 -26.66 21 203 Vv

2 * ** 237316 41.72 | Pk 32.3 -24 0 50.02 - - 74 -23.98 21 203 Vv

1 * ** 238996 | 39.44 | Pk 31.9 -24 -24 23.34 54 -30.66 - - 21 203 Vv

2 * ** 237316 41.72 | Pk 32.3 -24 -24 26.02 54 -27.96 - - 21 203 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTEst Foc lity: UL Morrisville 20821 Sep 20 10:42:87
Restricted Bondedgs
= “roject Nimber: 13976514
[ Client: Niheara
Test Locotion: S-5SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by: 85581711993
95
85 /\
&
5 - / \ Peak Limit C(dBulym)
g’ , \
°
65 L
55 / \ Avercge Limit CdBul/m)l
1
bbbl MMW M WMWMWMWMM»MMWWWMW@W SRt I A M S et
45
3|:
2.46 8. 3MH=z/ 2.563

Freguency (GHz)
Range (GHz) RBLI/UBL Ref/fitin  Det/Avg Yode Sueep Pis  #Sups/Made  Lobel
1:2.46-2.%63 INCECB)/M 187/18 PEFK/Pur Avq(RMS) _Ensectfutc) 2081 HAIH Harizontal - Pk

Rev 9.5 B9 Aug 2321

Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Pad|DC Corr|Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading Limit (dB) |[(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 41.26 | Pk 32.5 -23.8 0 49.96 - - 74 -24.04 58 132 H

2 **2.52685 | 42.18 | Pk 32.9 -23.9 0 51.18 - - 74 -22.82 58 132 H

1 * ** 248354 | 41.26 | Pk 32.5 -23.8 -24 25.96 54 -28.04 - - 58 132 H

2 **2.52685 | 42.18 | Pk 32.9 -23.9 -24 27.18 54 -26.82 - - 58 132 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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VERTICAL RESULT
1ZKTBBt Foc lity: UL Morrisville 2821 Sep 20 18:51:14
Restricted Bondedgs
115 Cia e,
Test Location: S-SAC
Yods: 1Tx, GFSK, 2488MHz
185 Tested by: 85581711993
9!:
8!:
&
< Peck Limit C(dBuly/m)
375
B
61:
Average Limit CdBul/m)
55 2 .
! Z
)
@,
41:
3?
2.46 18. 3MHz/ 2.563
Freguency (GHz)
Range (6Hz) RBU/VEW Ref/fitin  Det/fAvg Yode Sueep Pis  #SwpaMode  Lobel
Rev 3.5 B3 Aug 2321
Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Pad|DC Corr|Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading Limit (dB) |[(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** 248354 | 40.53 | Pk 32.5 -23.8 0 49.23 - - 74 -24.77 7 354 Vv
2 **2.51263 41.9 Pk 32.7 -23.6 0 51 - - 74 -23 7 354 Vv
1 * ** 248354 | 40.53 | Pk 32.5 -23.8 -24 25.23 54 -28.77 - - 7 354 Vv
2 **2.51263 41.9 Pk 32.7 -23.6 -24 27 54 -27 - - 7 354 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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DATE: 2021-11-17

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11,T\Eat Facility: UL Morrisville 2021 Sep 'O 268:23:18
Radiated Emissions 3-Meters
195 Praoject Nanber: 13376514
Client: Niheora
Test Leccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2482
3 Tested by: 23851/11993
a5
B Z=ak Lin t (dEBul/m)
7
e
5 =
35 o)
a
S ‘ 3
~ Avg Lim t CdEuU/m)
o
45 3 \
1
55
1 18 18
Frecuercy (Ckz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-18 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MCBEISN 2 PERKAwr AgRHS)  Edusec(ut) 1Bk MK Homizortal

Rev 9.3 B9 fug 2321

HORIZONTAL

ww,Teat Facility: UL Morrisville 2021 Sep 'O 268:23:18
Radiated Emissions 3-Meters
_ Praoject Nanber: 13376514
13 Cliznt: Naheora
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2482
3 Tested by: 23851/11993
55
_ Z=ak Lin t (dEBul/m)
7
e
> _
3 5
a
l
~ Avg Lim t CdEuU/m)
>
5
45 i &
4 =}
o]
35
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit [Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
2 * *% 421594 | 38.24 | Pk 33.7 -30.9 0 41.04 54 -12.96 74 -32.96| 0-360 | 101 H
3 * ** 480375 | 40.94 | Pk 34.1 -30.6 0 44.44 54 -9.56 74 -29.56| 0-360 | 101 H
5 * ** 1.80245| 26.79 |PK2 | 34.1 -30.5 0 30.39 - - 74 -43.61| 156 101 Vv
* ** 1.80245| 26.79 |PK2 | 34.1 -30.5 -24 6.39 54 -47.61 - - 156 101 Vv
6 * ** 736406 | 36.03 | Pk 35.7 -26.7 0 45.03 54 -8.97 74 -28.97| 0-360 | 200 Vv
1 * ** 22435 | 32.35 | Pk 31.8 -23.6 0 40.55 54 -13.45 74 -33.45| 0-360 | 199 H
* ** 23465 | 334 Pk 32.1 -24.4 0 41.1 54 -12.9 74 -32.9 | 0-360 | 101 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
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DATE: 2021-11-17

MID CHANNEL RESULTS

11,T\Eat Facility: UL Morrisville 2021 Sep 'O 19:22:14
Radiated Emissions 3-Meters
195 Praoject Nanber: 13376514
Client: Niheora
Test Leccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2441
3 Tested by: 23851/11993
a5
B Z=ak Lin t (dEBul/m)
7
e
5 =
35 o)
a
S ‘ 3
~ Avg Lim t CdEuU/m)
2
3
45 il
I
35
55
1 18 18
Frecuercy (Chz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-1 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal

Rev 9.3 B9 fug 2321

HORIZONTAL

ww,Teat Facility: UL Morrisville 2021 Sep 'O 19:22:14
Radiated Emissions 3-Meters
_ Praoject Nanber: 13376514
13 Cliznt: Naheora
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2441
3 Tested by: 23851/11993
55
_ Z=ak Lin t (dEBul/m)
7
e
> _
3 5
a
l
~ Avg Lim t CdEuU/m)
>
5 I
4 5 e
4 (0]
2
35 :
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0072 |Amp/Cbl/Pad|DC Corr|Corrected| Avg Limit |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 * **1.495 | 32.17 | Pk 28.4 -22.7 0 37.87 54 -16.13 74 -36.13| 0-360 | 101 H

2 * ** 22635 | 32.33 | Pk 31.8 -24 0 40.13 54 -13.87 74 -33.87| 0-360 | 199 H

4 * **1.4985 | 32.91 | Pk 28.6 -22.8 0 38.71 54 -15.29 74 -35.29| 0-360 | 101 Vv

5 *** 2684 | 34.67 | Pk 32.6 -25.8 0 41.47 54 -12.53 74 -32.53| 0-360 | 199 Vv

6 * ** 1.88156 | 38.93 | Pk 34.2 -30.2 0 42.93 54 -11.07 74 -31.07| 0-360 | 101 Vv

3 * ** 732257 4235 | PK2 | 35.7 -26.9 0 51.15 - - 74 -22.85| 225 112 H

* ** 732257 | 4235 | PK2 | 35.7 -26.9 -24 27.15 54 -26.85 - - 225 112 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
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DATE: 2021-11-17

HIGH CHANNEL RESULTS

11,T\Eah Facility: UL Morrisville 2021 Sep 'O 22:22:686
Radiated Emissions 3-Meters
_ Praoject Nanber: 13376514
13 Cliznt: Naheora
Test Leccat on: 5-SAC
_ Mode: 1Tx, GFSK, Z248BMHz
3 Tested by: 23567/11993
a5
B Z=ak Lin t (dEBul/m)
7
e
S~
3 5
a
l
~ o Avg Lim t CdEuU/m)
2
45
_ WWMWW
55
1 18 18
Frecuercy (Chz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/Mode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
[HE GBI/ 18118 PERK/ur AvgRHS)  disectiute) <881 N Homizortal 5:18-1 NS/t 9772 FEAK/Pur AgiRIS) TSSicecChuto) 3k MK Hor i zonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal
Rev 8.3 B9 Fug 2421
11,T\Eah Facility: UL Morrisville 2021 Sep 'O 22:22:686
Radiated Emissions 3-Meters
_ Praoject Nanber: 13376514
13 Cliznt: Naheora
Test Lccat on: 5-SAC
_ Mode: 1Tx, GFSK, 2488MHz
3 Tested by: 23567/11993
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
l
~ Avg Lim t CdEuU/m)
>
o
5 G
45 :
35
55
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

RADIATED EMISSIONS

Marker Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr|DC Corr [Corrected| AvgLimit [Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) (dB) (dBuVv/m) Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
2 * *% 496088 | 30.58 | PK2 34 -30.5 0 34.08 - - 74 -39.92 | 289 108 H
* *% 496088 | 30.58 | PK2 34 -30.5 -24 10.08 54 -43.92 - - 289 108 H
4 * *¥%12.40069| 38.36 | PK2 38.8 -23.1 0 54.06 - - 74 -19.94 | 356 108 H
* *¥%12.40069| 38.36 | PK2 38.8 -23.1 -24 30.06 54 -23.94 - - 356 108 H
7 * *¥%12.40092| 38.01 | PK2 38.8 -23.1 0 53.71 - - 74 -20.29 3 271 \Y
* *¥%12.40092| 38.01 | PK2 38.8 -23.1 -24 29.71 54 -24.29 - - 3 271 \Y
1 * *¥% 422063 | 39.43 | Pk 33.7 -30.7 0 42.43 54 -11.57 74 -31.57 | 0-360 | 101 H
3 * A% 744 38.84 | Pk 35.6 -27.4 0 47.04 54 -6.96 74 -26.96 | 0-360 | 101 H
5 * *¥% 496031 | 41.92 | Pk 34 -30.5 0 45.42 54 -8.58 74 -28.58 | 0-360 | 200 \Y
6 * *¥% 742219 | 36.36 | Pk 35.6 -26.7 0 45.26 54 -8.74 74 -28.74 | 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

PK2 - Maximum Peak
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK

1ZKTEst Foc lity: UL Morrisville 2821 Sep 13 10:06:28
Restricted Bondedgs
- “roject Number: 13976514
I Client: Nuhearo
Test Location: 5-SAC
“Mode: 1Tx, 8PSK, 24B2MHz
185 Tested by: 85581711993
gl:
81:
£ Peak Limit (dBul/m /\
= 7!:
6!:
55 Averogeilimit (dBubl/m) // \
BTN TR RHRI TR ANV WO 1 aho-tasdereoe b b bk il WMMMWMMW Bt
4!:
3!:
2.31 18 .5MH=z/ 415
Freguency (GHz)
Range (GHz) RBLI/UBH Ref/ftin  Det/Avg Yode Sueep Pis  #ups/Mode  Lobel
1:2.31-2.415 M(-dB) /3H 167/18 PEAK/Pur_Avg(RHS)  Auta 2a81  MARH Horizontol - Pk
Rev 9.5 B3 Aug 2321
Marker| Frequency | Meter [Det| AT0072 |Amp/Cbl/Pad| DC |Corrected| Average |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz)  [Reading (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.38996| 40.44 | Pk 31.9 -24 0 48.34 - - 74 -25.66 | 267 265 H
2 * **2.34969| 42.86 | Pk 32.2 -24.3 0 50.76 - - 74 -23.24 | 267 265 H
1 * **2.38996| 40.44 | Pk 31.9 -24 -24 24.34 54 -29.66 - 267 265 H
2 * **2.34969| 42.86 | Pk 32.2 -24.3 -24 26.76 54 -27.24 267 265 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13976514-E2

FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Sep 13 18:33:16
Restricted Bondedgs
- roject Number: 13976514
i Zlient: Nihearo
Test Location: S-SAC
Mode: 1Tx, B8PSK, 24B2MHz
185 Tested by: 85581711993
9!:
8!:
£ Peok Limit (cBuU/m
R
o
5
61:
55 Averogeilimit (dBubl)/m)
2
7] 1
&)
41:
3?
2.31 18.5MHz/ 415
Freguency (GHz)
Range (6Hz) RBU/VEW Ref/fitin  Det/fAvg Yode Sueep Pis  #SwpaMode  Lobel
Rev 3.5 B3 Aug 2321
Marker| Frequency | Meter [Det| AT0072 |Amp/Cbl/Pad| DC |Corrected| Average |Margin| Peak Limit PK |Azimuth(Height|Polari
(GHz)  [Reading (dB/m) (dB) Corr | Reading Limit (dB) | (dBuv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.38996| 40.45 | Pk 31.9 -24 0 48.35 - - 74 -25.65 146 388 Vv
2 * **237395| 425 | Pk 32.3 -24.1 0 50.7 - - 74 -23.3 146 388 Vv
1 * **2.38996| 40.45 | Pk 31.9 -24 -24 24.35 54 -29.65 - - 146 388 Vv
2 * **237395| 425 | Pk 32.3 -24 -24 26.7 54 -27.3 - - 146 388 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ogleet Foe lity: UL Morrisville 2021 Sep 13 11:33:59
Restricted Bondedgs
= “roject Nimber: 13976514
I Client: Nihearao
Test Location: 5-SAC
Mode: 1Tx, 8PSK, 248BMHz
185 Tested by: 85581711993
g!—?
8!:
< / \ Peak Limit CdBuU/m)
ERRE
2 f \
°
6!: \
/ \ Avercge Limit CdBul/m)l
5!:
IR mf w i S s AT 30 O s b e g
41:
3!:
2.46 18 . 3MH=z/ 2.563
Freguency (GHz)
Range (GHz) RBLI/UBL Ref/fitin  Det/Avg Yode Sueep Pis  #Sups/Made  Lobel
1:2.46-2.563 1M(-6B)/3H 187/18 PEAK/Pur_Ave (RMS) Auta 2681 MAXH Horizontol - Pk
Rev 9.5 B3 Aug 2321
Marker| Frequency | Meter [Det| AT0072 |Amp/Cbl/Pad| DC |Corrected| Average |Margin| Peak Limit PK |Azimuth(Height|Polarity
(GHz)  [Reading (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.48354| 41.19 | Pk 32.5 -23.8 0 49.89 - - 74 -24.11 53 130 H
2 **2.52659 | 42.37 | Pk 32.9 -23.8 0 51.47 - - 74 -22.53 53 130 H
1 * **2.48354| 41.19 | Pk 32.5 -23.8 -24 25.89 54 -28.11 - - 53 130 H
2 **2.52659 | 42.37 | Pk 32.9 -23.8 -24 27.47 54 -26.53 - - 53 130 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

Page 54 of 71

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Sep 13 12:86:24
Restricted Bondedgs
- “roject Number: 13976514
I Client: Niheaorao
Test Locotion: 5-5AC
Yode: 1Tx, BPSK, 2488MHz
185 Tested by: 85581711993
95
85
&
~ Peak Limit CdBulUYm)
> 75
5
@
5
65
Avercge Limit (dBul/m)
5':
2
1 o
©
415
BR
2.46 18.3MHz/ 2.563
Freguency (GHz)
Range (6Hz) RBU/VEW Ref/fitin  Det/fAvg Yode Sueep Pis  #SwpaMode  Lobel
Rev 3.5 B3 Aug 2321

Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Pad|DC Corr|Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading Limit (dB) |[(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 40.15 | Pk 32.5 -23.8 0 48.85 - - 74 -25.15 8 315 Vv

2 ** 253128 | 41.81 | Pk 33.1 -24.1 0 50.81 - - 74 -23.19 8 315 Vv

1 * ** 248354 | 40.15 | Pk 32.5 -23.8 -24 24.85 54 -29.15 - - 8 315 Vv

2 ** 253128 | 41.81 | Pk 33.1 -24.1 -24 26.81 54 -27.19 - - 8 315 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

117TE5£ Facility: UL Morrisville 2021 Sep '3 B9:37:42
Radiated Emissions 3-Meters
_ Praoject Nanber: 13376514
13 Cliznt: Naheora
Test Leccat on: 5-SAC
_ Mode: 1Tx, BPSK, 24B2MHz
3 Tested by: 85581/11993
a5
Z=ak Lin t (dEBul/m)
75
e
N
3 5
o
o
~ Avg Lim t CdEuU/m)

55
1 18 18
Frecuercy (Ckz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  2usectfuto) BB HAXH Ho-izortol 5:18-18 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk K Homizortal
Rev 8.3 B3 Fug 2421
11,T\Eat Facility: UL Morrisville 2021 Sep '3 B9:37:42
Radiated Emissions 3-Meters
195 Praoject Nanber: 13376514
Client: Niheora
Test Lccat on: 5-SAC
_ Mode: 1Tx, 8PSK, 24B2MHz
3 Tested by: 85581/11993
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
S ‘ 3
~ Avg Lim t CdEuU/m)
o
_ 5 a)
4 4 o i
a
35
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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VERTICAL
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

RADIATED EMISSIONS

Marker| Frequency | Meter |Det| ATO072 |Amp/Cbl/Pad|DC Corr|Corrected| Avg Limit | Margin | Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *%2.8695 | 34.66 | Pk 32.5 -25.9 0 41.26 54 -12.74 74 -32.74 | 0-360 | 101 H
4 * *¥%2.859 | 35.11 | Pk 33 -26.2 0 41.91 54 -12.09 74 -32.09 | 0-360 | 101 \Y
2 |***4.80375| 39.47 | Pk 34.1 -30.6 0 42.97 54 -11.03 74 -31.03 | 0-360 | 199 H
5 |***4.80375| 41.55 | Pk 34.1 -30.6 0 45.05 54 -8.95 74 -28.95 | 0-360 | 101 \Y
3  |***9.11531| 354 | Pk 36.3 -25.6 0 46.1 54 -7.9 74 -27.9 | 0-360 | 199 H
6 |***9.14156| 35.34 | Pk 36.3 -25.2 0 46.44 54 -7.56 74 -27.56 | 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

MID CHANNEL RESULTS

H:Test Facility: UL Morrisville 2021 Sep 13 12:58:19

Roadiated Emissions 3-Meters
= Project Number: 13876514

e Client: Nuheara
Test Location: S$-SAC
Mode: 1Tx, BFSK, 2441

95 Tested by: 85581/11993

g5

ik Limit CdBulU/ml
7’:
65

CdBul/m)

Avg Limit (dBuU/m)

5’:
45 1
I MMWMW W W
EK
1 18 18
Freguency (GHz)
Ronge (6Hz) REU/B Ref/Atin  Det/Avg Mods Sue Plo  Foups/ods Lobel Range (6Hz) RELI/VE Ref/Attn  Det/fvg Hode Sweep Pis Fops/lode Lbel
1:1-3 6B/ 187/18  PECK/Pur AvgQRNS)  dnsec(Auto) 4881 KA orizontal | 5:18-18 68/ 9172 PERK/Pur Avg(RMS)  TSSnsec(Auto) 1Bk HAXH Hor i zantol
3:3-18 ontal

MC-6dB2/2 97/ PEAK/Pur Avg(RMS)  EBnsec(futo) 16k MAKH for iz

Rev 9.5 B9 Aug 2821

HORIZONTAL

1KTESJ’L Facility: UL Morrisville 2821 Sep 13 12:58:19
Roadiated Emissions 3-Meters
= Project Number: 13976514
e Client: Nuheara
Test Location: S-SAC
Mode: 1Tx, BPSK, 2441
95 Tested by: 85581/11993
85
Peak Limit (dBuU/m)
75
G
~
3 65
@
Kl
v Avg Limit (dBuU/m)
55
45 2 6
o
354
25
1 18 18
Frequency (GHz)
Range (GHz) REU/B Ref/Atin  Det/fivg Made Sueep Pio  ¥supo/Hode Lobel Range (6Hz) REU/VEl Ref/Atn  Det/fvg Hode Sweep Plo  fops/fode Label

11 1HC-6: 3 EAK g (RIS)  T55nsec (futa) | [

Rev 3.5 B9 Aug 2821

VERTICAL
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

RADIATED EMISSIONS

Marker| Frequency | Meter |Det| AT0072 [Amp/Cbl/Pad|Corrected| Avg Limit |Margin| Peak Limit PK |Azimuth(Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 **2.618 36.83 | Pk 32.5 -25.3 44.03 54 -9.97 74 -29.97 | 0-360 | 101 H
5 ** 2.606 38.21 | Pk 32.4 -25.2 45.41 54 -8.59 74 -28.59 | 0-360 | 101 Vv
2 * **4.88156 | 41.15 | Pk 34.2 -30.2 45.15 54 -8.85 74 -28.85 | 0-360 | 101 H
6 * ** .88156 | 38.95 | Pk 34.2 -30.2 42.95 54 -11.05 74 -31.05 | 0-360 | 101 Vv
7 * **¥ 907031 | 35.76 | Pk 36.3 -25.5 46.56 54 -7.44 74 -27.44 | 0-360 | 199 Vv
3 * ** 908906 | 36.54 | Pk 36.3 -25.6 47.24 54 -6.76 74 -26.76 | 0-360 | 101 H
4 9.54094 36.3 | Pk 36.8 -25.8 47.3 - - - - 0-360 | 199 H
8 9.62344 35.43 | Pk 36.9 -25.7 46.63 - - - - 0-360 | 101 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

HIGH CHANNEL RESULTS

Morrisville

_Test Facility: UL

2021 Sep '3

18:53: 31

Radiated Emissions 3-Meters

_ Project Ninber: 13976514
13 Clicnt: Naheora
Test Lecat on: S-SAC
_ Mode: 1Tx, 8PSK, 243BMHz
3 Tested by B5581/11933
4
Pzak Lin & (dBul/m)
=
e
> .
3 5
i}
E

Avg Lim t CdEuU/m)

55
1 18 18
Frecuercy (Chz)
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-1 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal
Rev 8.3 B9 Fug 2421
11,T\Eat Facility: UL Morrisville 2021 Sep '3 18:53: 31
Radiated Emissions 3-Meters
195 Praoject Nanber: 13376514
Client: Niheora
Test Lccat on: 5-SAC
_ Mode: 1Tx, 8PSK, 2488MHz
3 Tested by: 85581/11993
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
S ‘ 3
~ Avg Lim t CdEuU/m)
o
7
G 8
_ o
4 56 "
a
@,
35
55
1 18 18
Frecuercy (CkzJ
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  #5ups/foce  Lakel
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VERTICAL
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REPORT NO: R13976514-E2
FCC ID: 2AKMG-NU320L

DATE: 2021-11-17

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Pad| DC |Corrected| AvgLimit | Margin | Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB) |(dBuV/m) (dB)

1 **%2694 | 343 Pk | 325 -26 0 40.8 54 -13.2 74 -33.2 | 0-360 | 101 H
5 **%2696 | 3494 | Pk | 325 -25.8 0 41.64 54 -12.36 74 -32.36 | 0-360 | 101 \Y
6 2.955 35.53 | Pk | 33.3 -26 0 42.83 54 -11.17 74 -31.17 | 0-360 | 101 \Y
2 2.962 3489 | Pk | 334 -25.6 0 42.69 54 -11.31 74 -31.31 | 0-360 | 101 H
3  |[***4.95938| 40.96 | Pk 34 -30.5 0 44.46 54 -9.54 74 -29.54 | 0-360 | 101 H
7 |***4.95919| 29.83 | PK2 34 -30.5 0 33.33 - - 74 -40.67 | 272 105 \Y

* *% 495919 29.83 | PK2 34 -30.5 -24 9.33 54 -44.67 - - 272 105 \Y
8 |***9.15094| 35.8 Pk | 36.3 -25.1 0 47 54 -7 74 -27 0-360 | 200 \Y
4 |***934875| 35.87 | Pk | 36.5 -25.9 0 46.47 54 -7.53 74 -27.53 | 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

10.2. WORST CASE BELOW 30MHZ

Note for below 30 MHz scans: All measurements were made at a test distance of 3 m. The
measured data was extrapolated from the test distance (3m) to the specification distance (300
m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of
fundamental and spurious emissions and demonstrate compliance with the requirement that the
level of any spurious emissions be below the level of the intentionally transmitted signal. The
extrapolation factor for the limits were 40*Log (test distance / specification distance).

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

7nTest Facility: UL Morrisville 2821 Sep 13 23:38:24
4]
RF Emissions
58 Project Number: 13376514
Client: Nuheara
Test Locaotion: S-SAC
b Mode: Worst Case
46 Tested by: 23851/11993
34 —
g chwretaschyae
— T
C
a
§ 22
[]
5 \\
3
3oip -
z Y
=1 Wit
3 "
2 -2 el
@ WMM
° *W
o %MWW
-26 o
-38
.aeB1 B 1 18 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Atin  Det/Avg Mode Sueep Pts  #Sups/Made  Lobel Range (MHz) RBW/UBL Ref/Attn  Det/Avg Mode Sweep Pts  4Sups/Mode Label
1:.009-.15 200C-6dB)/3k  187/18 PEAK/Ua It Avg T@5nsec(futa) 2801 MAXH B Degrees
2:.15-.49 Ok(-6cB)/ 188k 97/18 PERK/Uolt fvg ZnsecChuto) 2001  MAXH B Degrees 7:.009-.15 2BB(-6dB) /3 187/18 PEAK/Val4 Avg 7l ) 2081 MAXH Flat
3:.49-38 Ok(-6dB)/1BBk 97/18 PERK/olt fvg Tansec(Auto) 7081  MAXH B Degrees 8:.15-.49 9k(-6dB)/100k 97/10 PEAK/Vol 4 fvg 2 2081 MAXH Flat
9:.43-30 S/ 9/18  PEMoli g ] T8 M Flat

Rev 9.5 B3 Aug 26821

ANTENNA- THREE ORIENTATIONS
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REPORT NO: R13976514-E2 DATE: 2021-11-17
FCC ID: 2AKMG-NU320L

Below 30MHz Data

Marker|Frequency| Meter | Det| AT0079 Cbl Dist. Corr. Corrected Limit Margin Azimuth|Height| Loop
(MHz) |Reading| (dB/m) | (dB) | Factor (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm) | Angle
(dBuv) dB(uVolts/meter)

1 .01078 | 43.18 | Pk 18.1 1 -80 -18.62 46.96 -65.58 | 0-360 | 401 On
2 17567 | 44.72 | Pk 11.2 1 -80 -23.98 22.71 -46.69 | 0-360 | 401 On
3 .82306 32.19 | Pk 113 2 -40 3.69 29.3 -25.61| 0-360 | 401 On
4 .01227 | 43.84 | Pk 17.4 1 -80 -18.66 45.83 -64.49 | 0-360 | 401 Off
5 17193 | 45.94 | Pk 11.2 1 -80 -22.76 22.9 -45.66 | 0-360 | 401 Off
6 .86944 | 30.75 | Pk 113 2 -40 2.25 28.82 -26.57 | 0-360 | 401 Off
7 .01305 | 43.61 | Pk 17.1 1 -80 -19.19 45.29 -64.48 | 0-360 | 401 Flat
8 .15825 46.5 Pk 11.2 1 -80 -22.2 23.62 -45.82 | 0-360 | 401 Flat
9 .56589 34.16 | Pk 11.2 2 -40 5.56 32.55 -26.99 | 0-360 | 401 Flat

Pk - Peak detector

Marker|Frequency| Meter | Det| AT0079 Cbl Dist. Corr. Corrected Limit Margin |Azimuth [Height| Loop

(MHz) |Reading| (dB/m) | (dB) | Factor (dB) Reading (dBuA/m) | (dB) | (Degs) | (cm) | Angle
(dBuv) dB(uAmps/meter)

1 .01078 | 43.18 | Pk -334 1 -80 -70.12 -4.54 -65.58 | 0-360 | 401 On
2 17567 | 44.72 | Pk -40.3 1 -80 -75.48 -28.79 -46.69 | 0-360 | 401 On
3 .82306 32.19 | Pk -40.2 2 -40 -47.81 -22.2 -25.61| 0-360 | 401 On
4 .01227 | 43.84 | Pk -34.1 1 -80 -70.16 -5.67 -64.49 | 0-360 | 401 Off
5 17193 | 45.94 | Pk -40.3 1 -80 -74.26 -28.6 -45.66 | 0-360 | 401 Off
6 .86944 | 30.75 | Pk -40.2 2 -40 -49.25 -22.68 -26.57 | 0-360 | 401 Off
7 .01305 | 43.61 | Pk -34.4 1 -80 -70.69 -6.21 -64.48 | 0-360 | 401 Flat
8 .15825 46.5 Pk -40.3 1 -80 -73.7 -27.88 -45.82 | 0-360 | 401 Flat
9 .56589 34.16 | Pk -40.3 2 -40 -45.94 -18.95 -26.99 | 0-360 | 401 Flat

Pk - Peak detector
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10.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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DATE: 2021-11-17

Below 1GHz Data

Marker| Frequency | Meter | Det | AT0075 AF Amp/Cbl |Corrected QPk Limit Margin |Azimuth|Height [Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 * *¥%121.665 | 28.23 | Pk 20.1 -30.2 18.13 43.52 -25.39 | 0-360 | 199 H
2 * *%279.387 | 26.48 | Pk 19.4 -28.8 17.08 46.02 -28.94 | 0-360 | 399 H
3 * *¥%332.349 | 25.98 | Pk 20.1 -28.5 17.58 46.02 -28.44 | 0-360 | 101 H
4 **777.87 | 30.92 | Pk 27.2 -26.5 31.62 46.02 -14.4 | 0-360 | 299 H
5 * *%37.76 | 27.77 | Pk 21.5 -31.4 17.87 40 -22.13 | 0-360 | 299 \Y
6 * *%116.136 | 28.61 | Pk 19.7 -30.3 18.01 43.52 -25.51 | 0-360 | 199 \Y
7 * *¥%276.38 | 27.56 | Pk 19.4 -28.9 18.06 46.02 -27.96 | 0-360 | 199 \Y
8 **777.967 | 30.06 | Pk 27.2 -26.5 30.76 46.02 -15.26 | 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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10.4.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
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18 — 26GHz Data

Marker| Frequency | Meter | Det | AT0O063 AF | Amp/Cbl |DC Corr|Corrected|Average Limit |Margin| Peak Limit |Margin|Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

1 |***19.83667| 50.64 | Pk 33.6 -38.1 0 46.14 54 -7.86 74 -27.86 | 0-360 | 250 H
3 |***22.08469| 48.62 | Pk 36.8 -37.9 0 47.52 54 -6.48 74 -26.48 | 0-360 | 101 H
4 |***22.47225| 48.75 | Pk 36.5 -37.6 0 47.65 54 -6.35 74 -26.35| 0-360 | 101 H
5 |***19.83667| 51.42 | Pk 33.6 -38.1 0 46.92 54 -7.08 74 -27.08 | 0-360 | 101 \Y
7 |***22.08538| 49.75 | PK2 36.8 -37.9 0 48.65 - - 74 -2535| 32 334 \Y

* *¥%22.08538| 49.75 | PK2 36.8 -37.9 -24 24.65 54 -29.35 - - 32 334 \Y
8 |***22.57169| 47.84 | Pk 36.2 -37.2 0 46.84 54 -7.16 74 -27.16 | 0-360 | 201 \Y
6 21.83057 48.57 | Pk 36.6 -38.1 0 47.07 - - 74 -26.93 | 0-360 | 101 \Y
2 21.83142 49.37 | Pk 36.6 -37.9 0 48.07 - - 74 -25.93 | 0-360 | 250 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

Pk2 — Maximum

Peak
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1.1. AC Power Line Norm

LINE 1 RESULTS

1QQTEE‘L Facility: UL-Morrisville 2821 Sep 15 @9:43:84
Conducted RFI Uo\toga
Project Numbker:13976514
9 Client (Nuheara
Test Location:CONDI
Mode: 1TX BT - lWors: Casze
84 Tested by 85582/48882
78
—
3 64 0 T e CIEaUD
B [
:‘ 58 Avercge LimTidBul)
¢
3 ag 4
w f\
30 % : -
20 §
19 ”LW \ A
15 1 18 38
Frequency (MHz)
Range (2! D Re*/Attn Det/ivg Moce Sueep Pls ¥5ps/fode Lobel fange (H2) B0 Ref/ftin  Det/fivg Mode Suczp Pts ¥oups/ode Label
1:.15-3 (-5 g2008 Pl \Bne/3kz 9958 IARIT  Line-Li
Rev ©.5 B4 Mar 2821

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN_wc_VCF | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV
1 234 25.32 Pk .1 9.8 35.22 62.31 -27.09 - -
2 234 10.04 Av .1 9.8 19.94 - - 52.31 -32.37
3 672 29.3 Pk 0 9.8 39.1 56 -16.9 - -
4 .675 18.48 Av 0 9.8 28.28 - - 46 -17.72
5 1.575 19.08 Pk 0 9.8 28.88 56 -27.12 - -
6 1.575 3.9 Av 0 9.8 13.7 - - 46 -32.3
7 3.081 24.38 Pk 0 9.8 34.18 56 -21.82 - -
8 3.081 8.3 Av 0 9.8 18.1 - - 46 -27.9
10 7.422 8.65 Av .1 10 18.75 - - 50 -31.25
9 7.425 17.24 Pk .1 10 27.34 60 -32.66 - -
12 17.793 -3.75 Av .1 10.1 6.45 - - 50 -43.55
11 17.796 8.19 Pk .1 10.1 18.39 60 -41.61 - -

Pk - Peak detector
Av — Average detector
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LINE 2 RESULTS

1@ETESt Facility: UL-Morrisville 2821 Sep 15 89:43:64
Conducted RFI Uo\tcxge
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96 Client :Noheara
“est Locat on:CONDI
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Frequency (MHz)
Rarge (HH) Rl Ref/fittn  Det/Avg Made Sucep Fis  wpa/Mode Lobel Range (HHz) Re Ref/Attn Det/hvg Mode Sueep Pts t5wps/fode Lobel
Rev 9.5 84 Mar 26821

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN_wc_VCF | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuV) (dB) (dBuV) (dB)
(dBuV) dBuV
13 234 27.1 Pk .1 9.8 37 62.31 -25.31 - -
14 234 6.93 Av .1 9.8 16.83 - - 52.31 -35.48
15 672 34.12 Pk 0 9.8 43.92 56 -12.08 - -
16 672 12.36 Av 0 9.8 22.16 - - 46 -23.84
17 1.581 23.43 Pk 0 9.8 33.23 56 -22.77 - -
18 1.581 2.44 Av 0 9.8 12.24 - - 46 -33.76
19 3.081 22.19 Pk 0 9.8 31.99 56 -24.01 - -
20 3.081 91 Av 0 9.8 10.71 - - 46 -35.29
22 7.41 -3.5 Av .1 10 6.6 - - 50 -43.4
21 7.416 12.04 Pk .1 10 22.14 60 -37.86 - -
23 17.805 6.7 Pk .1 10.1 16.9 60 -43.1 - -
24 17.808 -4.95 Av .1 10.1 5.25 - - 50 -44.75

Pk - Peak detector
Av — Average detector
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12. SETUP PHOTOS

Please refer to R13976514-EP1 for setup photos.

END OF TEST REPORT
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