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TEST REPORT CERTIFICATION

Applicant’s name.................... : Mid Ocean Brands B.V.
_ 7/F, Kings Tower, 111 King Lam Street, Cheung Sha Wan,

Address........cooovvveveveiiiiein * Kowloon, Hong Kong.

Manufacture's Name.............. : Mid Ocean Brands B.V.

AdAress.......coooevveeeeeeeceeeeeee. : 7IF, Kings Tower, 111King Lam Street, Cheung Sha Wan,

Kowloon, Hong Kong.

Product description

Product Name.........ccccoveneene. . Wireless speaker

Brand Name .........cccceceveeeeel. N/A

Model Name...............ccoco...... 1. MO2210

Series Model.........ccccccoevveeeee.s. N/A

Test Standards....................... - ETSIEN 300 328 V2.2.2 (2019-07)

This device described above has been tested by FCS, the test results show that the equipment
under test (EUT) is in compliance with the 2014/53/EU RE Directive Art.3.2 requirements. And it is
applicable only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of FCS, this document
only be altered or revised by FCS, personal only and shall be noted in the revision of the document

Date of TeSt........ooomeeeeeeeeeeeeeeeeeeeenn :

Date (s) of performance of tests...............  Dec 10, 2023 ~ Dec 15, 2023
Date of ISSUE.......eeeeeeeeeeeeeeeeeeeeeeee : Dec 15, 2023
TestResuUlt..........ccoevviiieieicee, . Pass

Tested by : %CGJIJF‘ %I\E*"“
(Scott Shen)

Dcott Then

(Scott Shen)

Reviewed by

| %
Approved by ; a';} c:k_{,ﬁk_J ;w%,_

(Jack Wang)

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
Tel: 769-27280901 Fax:769-27280901 http://www.fcs-lab.com




\_/ Page 3 of 53 Report No.: FCS202312148W01

Table of Contents

1. SUMMARY OF TEST RESULTS ......coiiiiiiirriin s s ssss s sssssssss e 6
1.1 TEST FACTORY ..ttt 7
1.2 MEASUREMENT UNCERTAINTY ... 7

2. GENERAL INFORMATION .....coiiitiiiinrnisis s nss s ssssss s sss s ssn s s ssns s sssssnn e 8
2.1 GENERAL DESCRIPTION OF THE EUT ....oiiiiiieeee e 8
2.2 ENVIRONMENTAL CONDITIONS FOR TESTING .......ooiiiiiieieee e 13
2.3 TEST MODE ... e e e e 13
2.4 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS............. 14
2.5 EQUIPMENTS LIST ...ttt 15

3. RF OUTPUT POWER ...ttt ssss s s sss s s ass s s s s anss s s s 16
R I I8 1 OO PR P PP PPRRPP PP 16
3.2 TEST PROCEDURES ....... oot 16
BB TEST SETUP ...t e e 16
34 TEST RESULT ... 17

4. ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPATION...........ccccvcimmninnnnnnen. 20

& HOPPING SEQUENCE ..........cooiiiiiiininiin s s ss s sss s s an s snnns 20
A LIMIT e 20
4.2 TEST PROCEDURE ...t 21
A3 TEST SETUP ...t e e 21
4.4 TEST RESULT ..ot a e e e 22

5. HOPPING FREQUENCY SEPARATION........ccoitrrriinnerre s ssss s sssse e 30
BT LIV e e a e 30
5.2 TEST PROCEDURE ...ttt 30
5.3 TEST SETUP ...t e e 30
5.4 TEST RESULT ...t 31

6. OCCUPIED CHANNEL BANDWIDT ......cociiiimminninisnenissssssss s s sssssssssssssses 33
B.1 LIMIT e 33
6.2 TEST PROCEDURES ...t 33
B.3 TEST SETUP ... e 33
6.4 TEST RESULT ...t e e e e e 34

7. TRANSMITTER UNWANTED EMISSIONS INTHE OOB DOMAIN ........cccccniummminiinnnnnnns 36
T LIMIT e e e 36
7.2 TEST PROCEDURES ... ...t 36
T3 TEST SETUP ... 36
T A TEST RESULT ...ttt ee e 37

Dongguair Funas [csting Lainnciogy e, ciu.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
Tel: 769-27280901 Fax:769-27280901 http://www.fcs-lab.com




M=

N/ Page 4 of 53 Report No.: FCS202312148W01
BT LIMIT e e e e e e 39
8.2 TEST PROCEDURES ....... .o 39
8.3 TEST SETUP ...t e e 40
8.4 EUT OPERATION DURING TEST ....oiiiiiiiiiiiiie et 41
8.5 TEST RESULT ... 42

9. SPURIOUS EMISSIONS — RECEIVER........ccccoiiimiiiiiiiirsisss s sssnsenns 44
LT LIMIT e e e 44
9.2 TEST PROCEDURES ...t 44
9.3 EUT OPERATION DURING TEST ...t 45
9.4 TEST SETUP ... e 45
.5 TEST RESULT ...t a e s e e e e e 46
10. RECEIVER BLOCKING........ccooetiiiiinserrr s sss s nssss s ssss s s s sssnss e e 47
10T LIMIT e e e e e e e r e e e e e e e e e e 47
10.2 TEST PROCEDURES ...t 48
1083 TEST SETUP ... 49
10.4 TEST RESULT ...t 50
11. ADAPTIVE (CHANNEL ACCESS MECHANISM).......cccoimmmrrinninnnne s nssses e nnsssnnees 52
L I I 0 1 TP OO P PP PPPRPPP 52
11.2 TEST PROCEDURES ...t 52
TLB TEST SETUP ... 53
11.4 TEST RESULTS ... 53

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,
Guangdong, China

Tel: 769-27280901  Fax:769-27280901 http://www.fcs-lab.com




puip—p—
I-Ls
\\-__/ Page 5 of 53 Report No.: FCS202312148W01

Revision History

Rev. Issue Date Report No. EﬁeCt Contents
age
00 Dec 15. 2023 FCS202312148W01 N/A Initial Issue

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China

Tel: 769-27280901  Fax:769-27280901 http://www.fcs-lab.com




1. SUMMARY OF TEST RESULTS
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Test procedures according to the technical standards:

Report No.: FCS202312148W01

ETSI EN 300 328 v2.2.2

- Frequency Range|Applicable
Test Item Limit (MHz) (Yes/No)
TRANSMITTER PARAMETERS
RF output power Clause 4.3.1.2.3 Y
Duty Cycle, Tx-sequence, Tx-gap Clause 4.3.1.3.3 N
Accumulated Transmit time,
Frequency Occupation & Hopping Clause 4.3.1.4.3 Y
Sequence
Hopping Frequency Separation Clause 4.3.1.5.3 2400-2483.5 Y
Medium Utilisation Clause 4.3.1.6.3 N
Adaptivity(Adaptive Frequency Hopping) Clause 4.3.1.7 N
Occupied Channel Bandwidth Clause 4.3.1.8.3 Y
Transmitter unwanted emissions in FL=2400-2BW
the OOB domain Clause 43193 | poo4g3542BW| ¥
Transmitter unwanted emissions in the
spurious domain(Conducted) N
- — : Clause 4.3.1.10.3 30-12750
Transmitter unwanted emissions in the Y
spurious domain(Radiated)
RECEIVER PARAMETERS
Spurious emissions (Conducted) N
Clause 4.3.1.11.3 30-12750
Spurious emissions (Radiated) Y
Receiver Blocking Clause 4.3.1.12.3 2400-2483.5
Geo-location capability Clause 4.3.1.13.3 - N

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
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1.1 TEST FACTORY

Company Name: Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West
Address: Road.Songshan Lake Hi-Tech Industrial Area, Dongguan, Guangdong,
China
Telephone: +86-769-27280901
Fax: +86-769-27280901

Laboray Accreditations

FCC Test Firm Registration Number: 514908
CNAS Number: L15566

Designation number: CN0127

A2LA accreditation number: 5545.01

ISED Number: 25801

1.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurementy + U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95 %.
No. Item Uncertainty
1 RF power,conducted +0.71dB
2 Spurious emissions,conducted +0.63dB
3 Spurious emissions,radiated(>1G) +2.25dB
4 Spurious emissions,radiated(<1G) 12.21dB
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name Wireless speaker
Brand Name N/A

Model Name MO2210

Series Model N/A

Model Difference N/a

The EUT is a Wireless speaker
Operation Frequency |2402~2480 MHz

Modulation Type BT(1Mbps): GFSK

BT EDR(2Mbps): 1/4-DQPSK
BT EDR(3Mbps): 8DPSK
Number Of Channel 79CH

Product Description Bit Rate of Transmitter |1 Mpps/2Mbps/3Mbps
Antenna Designation  |PCB Antenna

Antenna Gain(Peak) 1.0dBi

Based on the application, features, or specification exhibited in
User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please refer to
the User's Manual.

Channel List Refer to below
Power Supply INPUT:DC 5V 1A
Battery DC 3.7V

Note:

1.For a more detailed features description, please refer to the manufacturer’s specifications or the
User's Manual.
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2. Frequency

Channel (MHz)

00 2402
01 2403
02 2404
39 2441
40 2442
41 2443
77 2479
78 2480

a) The type of modulation used by the equipment:
mFHSS
oother forms of modulation

b) In case of FHSS modulation:
*In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:
*In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies: 79
The minimum number of Hopping Frequencies: 79
The (average) Dwell Time:

c) Adaptive / non-adaptive equipment:
onon-adaptive Equipment
madaptive Equipment without the possibility to switch to a non-adaptive mode
oadaptive Equipment which can also operate in a non-adaptive mode

d) In case of adaptive equipment:

The Channel Occupancy Time implemented by the equipment:

oThe equipment has implemented an LBT based DAA mechanism

* In case of equipment using modulation different from FHSS:

mThe equipment is Frame Based equipment

oThe equipment is Load Based equipment

oThe equipment can switch dynamically between Frame Based and Load Based equipment
The CCA time implemented by the equipment: ........ Vi
The value q as referred to in clause 4.3.2.5.2.2.2 .........

oThe equipment has implemented an non-LBT based DAA mechanism

oThe equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.):..........dBm
The maximum (corresponding) Duty Cycle: ........... %
Equipment with dynamic behavior, that behavior is described here. (e.g. the different
combinations of duty cycle and corresponding power levels to be declared):

f) The worst case operational mode for each of the following tests:

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
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*  RF Output Power
GFSK
* Accumulated Transmit Time, Frequency Occupation & Hopping Sequence
« GFSK
Hopping Frequency Separation (only for FHSS equipment)
GFSK
* Occupied Channel Bandwidth
GFSK
* Transmitter unwanted emissions in the OOB domain
GFSK
* Transmitter unwanted emissions in the spurious domain
GFSK
* Receiver spurious emissions
GFSK
» Receiver Blocking
GFSK

g) The different transmit operating modes (tick all that apply):
mOperating mode 1: Single Antenna Equipment
mEquipment with only 1 antenna
oEquipment with 2 diversity antennas but only 1 antenna active at any moment in time
oSmart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode
where only 1 antenna is used. (BT mode in smart antenna systems)
oOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
oSingle spatial stream / Standard throughput / (BT mode)
oHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
oHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.
oOperating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
oSingle spatial stream / Standard throughput (BT mode)
oHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
oHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.

h) In case of Smart Antenna Systems:
* The number of Receive chains: ...........
* The number of Transmit chains: ...........
osymmetrical power distribution
oasymmetrical power distribution
In case of beam forming, the maximum beam forming gain: ...........
NOTE: Beam forming gain does not include the basic gain of a single antenna.

i) Operating Frequency Range(s) of the equipment:
* Operating Frequency Range 1: 2402 MHz to 2480 MHz
* Operating Frequency Range 2:
NOTE: Add more lines if more Frequency Ranges are supported.

j) Occupied Channel Bandwidth(s):
Occupied Channel Bandwidth : 0.767 MHz
Occupied Channel Bandwidth : 1.246 MHz
NOTE: Add more lines if more channel bandwidths are supported.

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
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k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
mStand-alone
oCombined Equipment (Equipment where the radio part is fully integrated within another
type of equipment)
oPlug-in radio device (Equipment intended for a variety of host systems)
O NET e

I) The extreme operating conditions that apply to the equipment:

Operating temperature range:-10° C to 55° C

Operating voltage range: Power Supply or AC/DC adapter: DC 5V

(Normal: DC 3.7V)

oDetails provided are for the:

mstand-alone equipment

ocombined (or host) equipment

otest jig

m) The intended combination(s) of the radio equipment power settings and one or more
antenna assemblies and their corresponding e.i.r.p levels:

* Antenna Type
aPCB

Antenna Gain: 1.0dBi

If applicable, additional beamforming gain (excluding basic antenna gain): ............. dB
oTemporary RF connector provided
oNo temporary RF connector provided
oDedicated Antennas (equipment with antenna connector)
oSingle power level with corresponding antenna(s)
oMultiple power settings and corresponding antenna(s)

Number of different Power Levels: .............

Power Level 1: ............. dBm
Power Level 2: ............. dBm
Power Level 3: ............. dBm

NOTE 1: Add more lines in case the equipment has more power levels.

NOTE 2: These power levels are conducted power levels (at antenna connector).
*For each of the Power Levels, provide the intended antenna assemblies,

their, corresponding gains (G) and the resulting e.i.r.p. levels also taking into
account the beamforming gain (Y) if applicable

Power Level 1: ............. dBm
Number of antenna assemblies provided for this power level: .........
Assembly # Gain (dBi) e.i.r.p.(dBm) Part number or model name
1
2
3
4

NOTE: Add more rows in case more antenna assemblies are supported for this power level.

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,
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Power Level 2: ............. dBm
Number of antenna assemblies provided for this power level: .........
Assembly # Gain (dBi) e.i.r.p.(dBm) Part number or model name
1
2
3
4

NOTE: Add more rows in case more antenna assemblies are supported for this power level.

Power Level 3: ............. dBm
Number of antenna assemblies provided for this power level: .........
Assembly # Gain (dBi) e.i.r.p.(dBm) Part number or model name
1
2
3
4

NOTE: Add more rows in case more antenna assemblies are supported for this power level.

n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the
combined (host) equipment or test jig in case of plug-in devices:
Details provided are for the: mstand-alone equipment
ocombined (or host) equipment
otest jig Supply Voltage
oAC mains State  AC voltage 100-240 V
mDC State DC voltage :5V
In case of DC, indicate the type of power source
alnternal Power Supply
oExternal Power Supply or AC/DC adapter
oBattery: 3.7V
oOther: ......ooevveeeeee.
o) Describe the test modes available which can facilitate testing:
The EUT can entering Engineering Command by Enter *#*#3646633#*#*
p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
BT
q) If applicable, the statistical analysis referred to in clause 5.4.1 q)
(to be provided as separate attachment)
r) If applicable, the statistical analysis referred to in clause 5.4.1 r)
(to be provided as separate attachment)
s) Geo-location capability supported by the equipment:
oYes
oThe geographical location determined by the equipment as defined in clause 4.3.1.13.2 or
clause 4.3.2.12.2 is not accessible to the user
m No
t) Describe the minimum performance criteria that apply to the equipment (see clause
4.3.1.12.3 or clause 4.3.2.11.3):

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
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2.2 ENVIRONMENTAL CONDITIONS FOR TESTING
Test Condition Temperature(°C) Voltage(V) Relative Humidity (%)
NT/NV 242 5V 37
LT/NV -10 5V /
HT/NV 55 5V /

Note:

(1) The HT 55°C and LT -10°C was declare by manufacturer, The EUT couldn’t be operate
normally with higher or lower temperature.

(2) NV: Normal Voltage; NT: Normal Temperature.

(3) LT: Low Extreme Test Temperature; HT: High Extreme Test Temperature.

2.3 TEST MODE

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

The EUT was programmed to be in continuously transmitting mode.

Test Channel EUT Channel Test Frequency (MHz)
lowest CHO00 2402
middle CH39 2441
highest CH78 2480

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,
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2.4 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test

configuration during the tests.
Necessary accessories

ltem Equipment Mfr/Brand Model/Type No. Serial No. Note
1 laptop Lenovo E495 N/A N/A
Support units
ltem Equipment Mfr/Brand Model/Type No. Serial No. Note
N/A N/A N/A N/A N/A N/A
Note:

(1) The support equipment was authorized by Declaration of Confirmation.

(2) For detachable type 1/O cable should be specified the length in cm in [Length] column.

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,
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Kind of Equipment Manufacturer Type No. Serial No. Last Calibration | Calibrated Until
Bilog Antenna TESEQ CBL6111D 34678 2023.08.29 2024.08.28
Horn Antenna SCHWARZBECK BBHA 9120D 9120D-1343 2023.08.29 2024.08.28
Pre-Amplifier(0.1M-3GHz) EM EM330 060665 2023.08.29 2024.08.28
Pre-Amplifier(1G-18GHz) SKET LNPA-01018G-45] SK2018080901 2023.08.29 2024.08.28
Wireless Communications
R&S CMW 500 133884 2023.08.29 2024.08.28
Test Set
Signal Analyzer Agilent N9020A MY51110105 2023.08.29 2024.08.28
Temperature & Humidity HH660 Mieo N/A 2023.08.29 2024.08.28
turn table EM SC100_1 60531 N/A N/A
Antenna mast EM SC100 N/A N/A N/A
AC Power Source APC KDF-11010G F214050035 N.C.R N.C.R
RF Connected Test equipment
Kind of Equipment Manufacturer Type No. Serial No. Last Calibration | Calibrated Until
USB RF power sensor DARE RPR3006W 15100041SNOO03 2023.08.29 2024.08.28
MY55520005 2023.08.29 2024.08.28
MIMO Power Kevsight U2021XA MY55520006 2023.08.29 2024.08.28
measurement test Set ysig MY56120038 2023.08.29 2024.08.28
MY56280002 2023.08.29 2024.08.28
Signal Generator Agilent N5182A MY46240556 2023.08.29 2024.08.28
Signal Analyzer Agilent N9020A MY49100060 2023.08.29 2024.08.28
Universal Radio
R&S CMU200 11764 2023.08.29 2024.08.28
communication tester
Wireless
R&S CMW 500 133884 2023.08.29 2024.08.28
Communications Test Set
Temperature & Humidity HH660 Mieo N/A 2023.08.29 2024.08.28
Temperature& Humidity
Safety test GDS-250 171200018 2023.08.29 2024.08.28
test chamber
programmable power
Agilent E3642A MY40002025 2023.08.29 2024.08.28
supply
Attenuator HP 8494B DC-18G 2023.08.29 2024.08.28
AC Power Source APC KDF-11010G F214050035 N.C.R N.C.R
Router WAVLINK WL-WN575A2 | WL1512260336 N.C.R N.C.R

Dongguan Funas Testing Technology Co., Ltd.
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3. RF OUTPUT POWER

3.1 LIMIT

FHSS:

The maximum RF output power for adaptive Frequency Hopping equipment shall be equal to or
less than 20 dBm. The maximum RF output power for non-adaptive Frequency Hopping equipment
shall be declared by the manufacturer. See clause 5.4.1 m). The maximum RF output power for
this equipment shall be equal to or less than the value declared by the manufacturer. This declared
value shall be equal to or less than 20 dBm.

Other than FHSS:

For adaptive equipment using wide band modulations other than FHSS, the maximum RF output
power shall be20 dBm. The maximum RF output power for non-adaptive equipment shall be
declared by the supplier and shall not exceed20 dBm. See clause 5.4.1 m). For non-adaptive
equipment using wide band modulations other than FHSS, the maximum RF output power shall be
equal to or less than the value declared by the supplier.

This limit shall apply for any combination of power level and intended antenna assembly.

Limit
20 dBm

Between the start and stop times of each individual burst calculate the RMS power over the burst using the
formula below. Save these Py, values. as well as the start and stop times for each burst.

1 &
e == > B o
e
with 'k’ being the total number of samples and 'n' the actual sample number

3.2 TEST PROCEDURES

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2.2 for the measurement method.

a) Use a fast power sensor suitable for 2.4 GHz and capable of 1 MS/s.
Use the following settings:
- Sample speed 1 MS/s or faster.
- The samples must represent the power of the signal.
- Measurement duration: For non-adaptive equipment: equal to the observation period defined
in b)

b) Clause 4.3.1.3.2 or clause 4.3.2.4.2. For adaptive equipment, the measurement duration shall
be long enough to ensure a minimum number of bursts (at least 10) is captured

c¢) Print the plots from power sensor by used power sensor on PC, select the max result and

record it.
3.3 TEST SETUP
LN o
=i
L »
1.0Oven rt-i
2.EUT
3.DCBlocking device
4 POWER SENSOR

5.PC
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3.4 TEST RESULT
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Modulation GFSK
Extreme
Test conditions Normal
LTNV HTNV
Hopping 1.78 1.78 1.77
EIRP (dBm)
Max. E.I.LR.P 1.78
Limit 20dBm (-10dBW)
Burst plot >10
Result Complies
Note: Average EIRP Power = Burst power + the antenna gain value
GFSK HOPPING
Fregquency: 2402 MHz RF Output Power Power: 1.78dEm
40 = Pawer

20

Amplitude [dBm|

Sample Time: 20ms, Sample Rate: 1MS/s
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Time (ms)

Tel: 769-27280901  Fax:769-27280901 http://www.fcs-lab.com

20




Page 18 of 53 Report No.: FCS202312148W01

Modulation m/4DQPSK
Extreme
Test conditions Normal
LTNV HTNV
Hopping 1.71 1.71 1.70
EIRP (dBm)
Max. E.I.LR.P 1.71

Limit 20dBm (-10dBW)
Burst plot >10

Result Complies

Note: Average EIRP Power = Burst power + the antenna gain value

Frequency: 2402 MHz

4 i:l

20

Amplitude [dBm|

A0

/4-DQPSK HOPPING

RF OQutput Power Power: 1.71dBm

= Pawer

Sample Time: 20ms, Sample Rate: 1MS/s
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Time (ms)
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Modulation 8DPSK
Extreme
Test conditions Normal
LTNV HTNV
Hopping 3.39 3.38 3.38
EIRP (dBm)
Max. E.I.R.P 3.39
Limit 20dBm (-10dBW)

Burst plot >10

Result Complies

Note: Average EIRP Power = Burst power + the antenna gain value

Frequency: 2402 MHz

40

Amplitude [dB m]|

-60

8DPSK HOPPING

RF Output Power Power: 3.39dBm

= Power

Sample Time: 20ms, Sample Rate: 1MS/s
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4. ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPATION

& HOPPING SEQUENCE

4.1 LIMIT

Non-adaptive frequency hopping systems

The Accumulated Transmit Time on any hopping frequency shall not be greater than 15 ms within

any observation period of 15 ms multiplied by the minimum number of hopping frequencies (N) that

have to be used.

Non-adaptive medical devices requiring reverse compatibility with other medical devices placed on

the market that are compliant with version 2.0.2 or earlier versions of ETSI EN 300 328, are

allowed to have an operating mode in which the maximum Accumulated Transmit Time is 400 ms
within any observation period of 400 ms multiplied by the minimum number of hopping frequencies

(N) that have to be used, only when communicating to these legacy devices

already placed on the market. In order for the equipment to comply with the Frequency Occupation

requirement, it shall meet either of the following two options:

Option 1: Each hopping frequency of the hopping sequence shall be occupied at least once within a
period not exceeding four times the product of the dwell time and the number of hopping
frequencies in use.

Option 2: The occupation probability for each frequency shall be between ((1/U) x 25 %) and 77 %
where U is the number of hopping frequencies in use.

The hopping sequence(s) shall contain at least N hopping frequencies where N is 15 or 15 divided

by the minimum Hopping Frequency Separation in MHz, whichever is the greater.

Adaptive frequency hopping equipment

Adaptive Frequency Hopping equipment shall be capable of operating over a minimum of 70 % of

the band specified in clause 1.

The Accumulated Transmit Time on any hopping frequency shall not be greater than 400 ms within

any observation period of 400 ms multiplied by the minimum number of hopping frequencies (N)

that have to be used. In order for the equipment to comply with the Frequency Occupation

requirement, it shall meet either of the following two options:

Option 1: Each hopping frequency of the hopping sequence shall be occupied at least once within a
period not exceeding four times the product of the dwell time and the number of hopping
frequencies in use.

Option 2: The occupation probability for each frequency shall be between ((1/U) x 25 %) and 77 %
where U is the number of hopping frequencies in use.

The hopping sequence(s) shall contain at least N hopping frequencies at all times, where N is 15 or

15 divided by the minimum Hopping Frequency Separation in MHz, whichever is the greater.
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Other Requirements

For non-Adaptive Frequency Hopping equipment, from the N hopping frequencies defined in
clause 4.3.1.4.3.1 above, the equipment shall transmit on at least one hopping frequency while
other hopping frequencies are blacklisted. For equipment that blacklists one or more hopping
frequencies, these blacklisted frequencies are considered as active transmitting for the calculation
of the MU factor of the equipment. See also clause 5.4.2.2.1.3 step 4, second bullet item

and clause 5.4.2.2.1.4 step 3, note 2.For Adaptive Frequency Hopping equipment, from the N
hopping frequencies defined in clause 4.3.1.4.3.2 above, the equipment shall consider at least
one hopping frequency for its transmissions. Providing that there is no interference

present on this frequency with a level above the detection threshold defined in clause 4.3.1.7.2.2
point 5 or clause 4.3.1.7.3.2 point 5, then the equipment shall have transmissions on this
frequency. For non-Adaptive Frequency Hopping equipment, when not transmitting on a hopping
frequency, the equipment has to occupy that frequency for the duration of the typical dwell time
(see also definition for blacklisted frequency in clause 3.1).

For Adaptive Frequency Hopping equipment using LBT based DAA, if a signal is detected during
the CCA, the equipment may jump immediately to the next frequency in the hopping sequence
(see clause 4.3.1.7.2.2 point 2)

provided the limit for maximum dwell is respected.

4.2 TEST PROCEDURE
1.Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.4.1 for the test conditions.
2.Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.4.2 for the measurement method.
a) Set EUT work in hopping mode;
b) Centre Frequency: Equal to the hopping frequency being investigated
c)Frequency Span: 0 Hz
d) RBW:~ 50 % of the Occupied Channel Bandwidth(383.5K for 1M, 623K for 3M)
e) VBW: = RBW (383.5KHz for 1M,623KHz for 3M)

f) Detector Mode: RMS

)Sweep time: Equal to the applicable observation period (see clause 4.3.1.4.3.1 or clause
9431.4.32)

h) Number of sweep points: 30000
j) Trace mode: Clear / Write

k) Trigger: Free Run
4.3 TEST SETUP

] pg==.. " =

S— I
1.Oven rt-i
2. EUT
3.DCBlocking device

4 Spectrum
5PC
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4.4 TEST RESULT
Accumulated Transmit Time

Accumulated_Transmit_Time
Condition | Mode | Frequency(MHz) | Pulse Accumulated | Limit(ms) | Sweep Burst Results
Time(ms) | Transmit Time(ms) | Number
Time(ms)

NVNT 1DH5 | 2402 1.645 251.685 400 31600 153 Pass
NVNT 1DH5 | 2441 1.645 240.170 400 31600 146 Pass
NVNT 1DH5 | 2480 1.645 238.525 400 31600 145 Pass
NVNT 2DH5 | 2402 3.692 369.200 400 31600 100 Pass
NVNT 2DH5 | 2441 2.9 298.700 400 31600 103 Pass
NVNT 2DH5 | 2480 2.908 316.972 400 31600 109 Pass
NVNT 3DH5 | 2402 0.904 90.400 400 31600 100 Pass
NVNT 3DH5 | 2441 0.904 91.304 400 31600 101 Pass
NVNT 3DH5 | 2480 0.904 98.536 400 31600 109 Pass
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Frequency Occupation

Frequency Occupation
Condition Mode Frequency(MHz) Frequency Limit(ms) Sweep Burst Results
Occupation(ms) Time(ms) Number
NVNT 1DH5 2402 2.896 >0 915.136 1 Pass
NVNT 1DH5 2441 2.896 >0 915.136 8 Pass
NVNT 1DH5 2480 2.896 >0 915.136 3 Pass
NVNT 2DH5 2402 3.692 >0 1166.672 7 Pass
NVNT 2DH5 2441 2.9 >0 916.400 8 Pass
NVNT 2DH5 2480 2.908 >0 918.928 11 Pass
NVNT 3DH5 2402 0.904 >0 285.664 3 Pass
NVNT 3DH5 2441 0.904 >0 285.664 3 Pass
NVNT 3DH5 2480 0.904 >0 285.664 2 Pass
1DH5,Lowest 1DH5,Midd|e
— Kﬂvﬂgmsp«ﬁnmAmm‘n Pmsgrf-{mbeAORRE - S— P— T (oo e ] qugmip«lmmAﬂz'ym Pulse Nu mT i : : —— =S
enter Freq 2. 402000600 GHz B m’ Ereaiin " Ava Type: LogPwr TecE[23 458 Center Freq 2. MW\ . " Avg Type: Log-Pwr T"TA:; 3356
Foaniow " #aten: 26 DETAAARAA oo, ™ 4Atem 2688 erlA AAAA A
MKr1 648.0 ms Mkr1 14.64 ms
10 saiaRef 521 dBm rsasmf | ho e Rerass dem -0.12 dBm
179 .1 k 0.12 ‘ ;
1o i
218 2
-31.8
-418 H
e | , - | N | ‘\
518 “ . ] — T ! ; - | ‘ ‘ = 0 i‘ ‘ “ T g — il | ‘ ] ‘“‘ “ i - ‘ i
1T PN 0 TR TR LT, O OB B P LT T PR R S
18 {
818
Center 2.402000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 915.2ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 915.2 ms (1001 pts)
1DHS5,Highest 2DH5,Lowest
] Kg{ngMSpgﬂumAmlyux Pulse Nu ...T,-; ] == [ szsgmsmmmmym vmu mbe 7 : ( i , ] p— [E=SE=n
enter Freq 2.480000000 GHz . _‘Fm o ‘ T e IR R aniter Froq 2.402000000 GHz i} - _me " Avg Type: LogPwr e A
Fogncow " #aten: 2608 serlAARRAL oo ™ dhger 2648 DerlA ARAAA
Mkr1 636.1 ms} Mkr1 578.7 ms
(oo Rer 1675 aam 075 cmml | o ReeZoRm 5,72 dm
70 ’1 1
- ‘
-39.2 4 l
‘ T i T AT
) 1 " " b e 0 R aotoal t 0 Nl w U vme Ao e t8 A el | VTRl b o e g
i ‘,L,“ ‘lnﬂx»‘{ :Im i H. i i“\“"‘L ‘\ 7 ,‘;‘i ! i “lnm}‘ﬂ‘ - : E H‘ \wu uﬂalm it r“‘ 1‘ u"} Tn - M { ”H\ H M Vﬂa”‘ i H‘J‘ WA Rl UL AR AL ‘HW ‘.;;\L“ | JU'M
Center 2.480000000 GHz Span 0 Hz Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 915.2 ms (1001 pts)] Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.167 s (1001 pts)

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
Tel: 769-27280901 Fax:769-27280901 http://www.fcs-lab.com




pipe—p— .

-

Report No.: FCS2023

2DH5,Middle

2DH5,Highest

[ Keyeant Spectrum Anlyze - Pulee Number &

[E=mE

[ Keysight Spectrum Analyzer - Pulse Namber: 11

RL_ | R [500 AC | CORREC
enter Freq 2.441000000 GHz

SENSEPULSE] [ auonaumo

Avg Type: Log-Pwr

PNO: Fast ~»—~ 1rig: FreeRun

RL R [s0@ AC | CORREC | [ SENSEPULSE] I
Center Freq 2.480000000 GHz | .

PNO: Fast ~»—~ Trig: FreeRun
IFGain:Low #Atten: 26 dB

ALIGN AUTO
Avg Type: Log-Pwr

IFGain:Low #Atten: 26 dB
Mkr1 456.4 ms| Mkr1 461.3 ms
Ref Offset 0.5 dB Ref Offset 0.5 dB
[0gdidiv__Ref7.91dBm -2.09 dBm 10d8idiv__Ref 9.27 dBm -0.73 dBm
i 1
b | T
121 -107 1
| | |
— -307
0 I
i | YINN
T FY PR o 3 T | P | ‘ T 7
T A I AL P L R “F I
HR) U | UJJq ["HU]‘ Jh Ml “]u 'IL» I -UH AL Lm‘ 60 ‘\‘, ‘lm‘\, ;‘,x‘,n‘,f“‘ 1.2 L L‘ Il rJ L “ l‘ ,nﬂ\gmu ,;vﬂ vlﬂ JJ
721 I 707
2.1 | <,
Center 2.441000000 GHz Span 0 Hz Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 916.4 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 918.9 ms (1001 p(sn
usc sTATUS use [STATUS|
3DH5,Lowest 3DH5,Middle
ight Spectrum Anayzer - Pulse Number: 3 == [ Keysight Spectrum Analyzer - Pule Number: 3
RL_| ® [500 AC | COREC | [SENSEPULSE] [ AloNAUTO RL_ | ® [500 AC | CoREC | T SenseULSE] [ AtovAUTO |
enter Freq 2.402000000 GHz - Avg Type: Log-Pwr TRACETI[33 45 6 enter Freq 2.441000000 GHz | - Avg Type: Log-Pwr
PNO: Fast —+—  1'ig: FreeRun i PNO: Fast —+— 17ig: FreeRun
IFGainLow #htten: 26 dB oerlAAAAAA IFGain:Low #Atten: 26 dB
Mkr1 234.2 ms| Mkr1 232.0 ms|
Ref Offset 0.5 dB Ref Offset 0.5 dB
19geidy_Ref 6.31 dBm -3.19 dBm 19geidy_Ref 9.21dBm -0.79 dBm
1 1
533 (] i ¢
132 - 108
| 06
332 308
A
432 408 L
1
I | J\ . - e 4 I |
TN - YT 0 I R P T AT I
b L A R e M LU ol LI L A b L kM L I o DA
2 8 Pttt St Dt e i ot A ke e b i e S T i e
732 708
808
Center 2.402000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 285.7 ms (1001 ptsl] Res BW 1.0 MHz #VBW 1.0 MHz Sweep 285.7 ms (1001 ptsl]
s sTaTS| = status

3DH5,Highest

- — (=N
[ SENSE:PULSE] ALIGNAUTO |
Avg Type: Log-Pwr TRACE[T 3756
. Trig: Free Run Tee iy
Foaniow  #Atten: 26 B DETIAAAAAA
Mkr1 200.5 ms
Ref Offset 0.5 dB »
10deidiv__Ref 10.03 dBm 0.03 dBm)
1
J0.030 |-
9.97
-200
-300
-40.0
500
I f I 1 ]
ool b AN et - |
700
-80.0
Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 285.7 ms (1001 p!sll

usc

sTaTUs

Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15, Gongye West Road.Songshan Lake Hi-Tech Industrial Area, Dongguan,

Guangdong, China
Tel: 769-27280901

Fax:769-27280901

http://www.fcs-lab.com




N\

pipe—p— .

M=
\\-__/ Page 28 of 53 Report No.: FCS202312148W01

Hopping Sequence
Hopping Sequence
Condition | Mode Band Hopping | Limit Sequence(%) | Limit Results
Width(MHz) | Number Hopping
Sequence(%)
NVNT 1DH3 80.745 79 15 96.700 70 Pass
NVNT 2DH3 81.079 79 15 97.100 70 Pass
NVNT 1DH5 80.745 79 15 96.700 70 Pass
NVNT 2DH5 81.079 79 15 97.100 70 Pass
NVNT 1DH1 80.745 79 15 96.700 70 Pass
NVNT 2DH1 81.079 79 15 97.100 70 Pass
Hopping Sequence,1DH3 Hopping Frequency,2DH3
[ Keysight Spectrum Analyzer - Swept SA ==y [ Keysight Spectrum Analyzer - Swept SA =
i RF_ [500 AC | CORREC | T SENSE:PULSE] ALTGN AUTO RL_ | R 500 AC | CORREC | SENSE:PULSE] [ auenauTo [
Avg Type: Log P R 441750000 GHz ] Avg TypeiLog e
e ey e 1 R - Rl S T
Mkr2 2.479 909 5 GHz Mkr2 2.480 076 5 GHz|
g Rer 1330 asm tozammlf | |osea RerT34s asm ) 1.27 dBm|
%) NI NN ) PO SR S A FPUP (SPS % 7 T I I et N N [OOSR (S -,
7 !
Ul I .
417 4
57.7 57,
; ;
Start 2.40000 GHz Stop 2.48350 GHz Start 2.40000 GHz Stop 2.48350 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
R X [ Y | FUNCTION C B [MkRMODE TRCISCL] X | Y | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE B
2.401 920 5 GHz -1.63 dBm 1N [1[¢ 2.401 920 5 GHz -1.52dBm
o 2.479 909 5 GHz 1.02dBm 5 N 1 f 2.480 076 5 GHz 1.27 dBm
: :
6 6 |
7 7
8 8
9 9
10 [ 10 0
1 1"
Hopping Sequence,1DHS5 Hopping Frequency,2DH5
—&MW'W“ Anlyzer - Swept SA [ [ Keysight Spectrum Analyzer - Swept SA
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roanton ™ #hten: 3048 oET|AAAAAA ROt P PR
Mkr2 2.479 909 5 GH Mkr2 2.479 993 0 GHZ
- A Sos amm| | Rowa BICEEISE, k2 2478 O3 ab
Log T 5] Log =7 v 5=
7 I S I [ — A (N D ——— -0 S S e NN NN [N P [——
e 1i \ s 1
; : I \\
77 s = b
5‘7 —;
Start 2.40000 GHz Stop 2.48350 GHz Start 2.40000 GHz “ Stop 2.48350 GHz,
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|
W SCi [ ¥ | FUNCTON ] FUNCTONWDTH NCTON VA - [l x| v ] FUNCriov [ FUNCioNwioTH] FUNCTION VALUE
1N (11 2.401 920 5 GHz -1.56 dBm N 1 f 24021710 GHz -1.62dBm
5 N 1 f 2.479 909 5 GHz 1.03 dBm 5 N 1 f 2479993 0 GHz 1.03dBm
H 5
6 6
7 7
8 8
9 9
10 10
1:1 ‘11
o p— = —
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Hopping Sequence,1DH1 Hopping_Frequency,2DH1
e Keyaht Spectrim Analees - Hopping Scquenct 3070 % =S 25 Keysght Spectrum Anatyser Hopping Sequnce 5110 % ==
RL SENSE:PULSE] [ Auonauto | RL__ | R [500 AC | CORREC ] SENSE PULSE] [ aienvauro ]
Avg Type: Log-Pwr TRACE[T-345 6 i 50000 GHz | Avg Type: Log-P1 TRACE[T0 345 6
o o Tt FreeRun vg Type: Lo WPE|TW':7 [Center Freq 2.441750000 GHz o o Trig: FresRun g Type: Log-Pwr e VR
JECERITY #tien:30d0 DEAAAAAS IFGain:Low #Atten: 30 dB oET|AAAAAA
Mkr2 2.481 496 0 GHz Mkr2 2.481 663 0 GHZ
Ref Offset 0.5 dB Ref Offset 0.5 dB
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Start 2.40000 GHz Stop 2.48350 GHz Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
2.400 751 6 GHz -18.93 dBm 2.400 584 5 GHz. -19.07 dBm
2.481 496 0 GHz -18.51 dBm 2.481 663 0 GHz -18.64 dBm
STATUS| use sTaTus| o
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5. HOPPING FREQUENCY SEPARATION
5.1 LIMIT

a. Non-adaptive frequency hopping systems
For non-adaptive Frequency Hopping equipment, the Hopping Frequency Separation shall be
equal to or greater than the Occupied Channel Bandwidth (see clause 4.3.1.8), with a
minimum separation of 100 kHz.
For equipment with a maximum declared RF Output power level of less than 10 dBm e.i.r.p. or
for non-adaptive Frequency Hopping equipment operating in a mode where the RF Output
power is less than 10 dBm e.i.r.p. only the minimum Hopping Frequency Separation of 100

kHz applies.
b. Adaptive frequency hopping systems

For adaptive Frequency Hopping equipment, the minimum Hopping Frequency Separation
shall be 100 kHz.

Adaptive Frequency Hopping equipment that switched to a non-adaptive mode for one or more
hopping frequencies because interference was detected on these hopping frequencies with a
level above the threshold level defined in clause 4.3.1.7.2.2, point 5 or clause 4.3.1.7.3.2, point
5, is allowed to continue to operate with a minimum Hopping Frequency Separation of 100 kHz
as long as the interference remains present on these hopping frequencies. The equipment
shall continue to operate in an adaptive mode on other hopping frequencies.

Adaptive Frequency Hopping equipment which decided to operate in a non-adaptive mode on
one or more hopping frequencies without the presence of interference, shall comply with the
limit in clause 4.3.1.5.3.1 for these hopping frequencies as well as with all other requirements
applicable to non-adaptive frequency hopping equipment.

5.2 TEST PROCEDURE
a. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.5.1 for the test conditions.

b. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.5.2 for the measurement method.

- Centre Frequency: Centre of the two adjacent hopping frequencies
- Frequency Span: Sufficient to see the complete power envelope of both hopping frequencies
- RBW: 1 % of the Span
- RBW: 30K
VBW:100K
- Detector Mode: RMS
- Trace Mode: Max Hold
- Sweep time: 1S

5.3 TEST SETUP

L_1H —

r— — — T
Y r
1.0Oven I_t-i
2. EUT
3.DCBlocking device

4 Spectrum
5. PC
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5.4 TEST RESULT
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Hopping_Frequency Separation

Condition | Mode Frequency(MHz) | Ch Limit(kHz) Result
Separation(kHz)
NVNT 1DH1 2402 1000.0000 >100 Pass
NVNT 1DHA1 2441 1002.0000 >100 Pass
NVNT 1DH1 2480 994.0000 >100 Pass
NVNT 2DH1 2402 1154.0000 >100 Pass
NVNT 2DH1 2441 1002.0000 >100 Pass
NVNT 2DH1 2480 1000.0000 >100 Pass
NVNT 3DH1 2402 1012.0000 >100 Pass
NVNT 3DH1 2441 1008.0000 >100 Pass
NVNT 3DH1 2480 1016.0000 >100 Pass
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Span 2.000 MHz
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Hopping Frequency Separation,2DH1,Highest

Hopping Frequency Separation,2DH1,Middle
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6. OCCUPIED CHANNEL BANDWIDT
6.1 LIMIT

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the
band given in table 1.
For non-adaptive Frequency Hopping equipment with e.i.r.p. greater than 10 dBm, the Occupied

Channel Bandwidth for every occupied hopping frequency shall be equal to or less than the
Nominal Channel Bandwidth declared by the manufacturer. See clause 5.4.1 j). This declared

value shall not be greater than 5 MHz.

6.2 TEST PROCEDURES
1. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.7.1 for the test conditions.

2. please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.7.2 for the measurement method.
-- Centre Frequency: The centre frequency of the channel under test
-- Resolution BW: ~ 1 % of the span without going below 1 %
--Frequency Span for frequency hopping equipment: Lowest frequency separation that is used
within the hopping sequence)
--Frequency Span for other types of equipment:2 x Nominal Channel Bandwidth (e.g. 2 MHz
for a 1 MHz channel)
-- Detector Mode: RMS
--Trace Mode: Max Hold

--Sweep time:1S

6.3 TEST SETUP

1.0ven I_I:-i—-—

2EUT
3.DCBIlocking device
4 Spectrum
5.PC
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6.4 TEST RESULT
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Occupied_Channel_Bandwidth

Condition | Mode Frequency(MHz) | OBW(MHz) | Lower Upper Limit Edge(MHz) | Results | Remark
Edge(MHz) | Edge(MHz)
NVNT 1DH1 2402 0.844 2401.575 - 2400-2483.5MHz | Pass
NVNT 1DH1 2441 0.843 2440.574 - 2400-2483.5MHz | Pass
NVNT 1DH1 2480 0.844 - 2480.418 | 2400-2483.5MHz | Pass
NVNT 2DH1 2402 1.155 2401.407 - 2400-2483.5MHz | Pass
NVNT 2DH1 2441 1.156 2440.405 2400-2483.5MHz | Pass
NVNT 2DH1 2480 1.158 - 2480.561 2400-2483.5MHz | Pass
NVNT 3DH1 2402 0.865 2401.560 - 2400-2483.5MHz | Pass
NVNT 3DH1 2441 0.863 2440.560 2480.561 2400-2483.5MHz | Pass
NVNT 3DH1 2480 0.865 - 2480.424 | 2400-2483.5MHz | Pass
OCB,1DH1,Lowest OCB,1DH1,Middle
[ Keysight Spectrum u..-mm:wgsw — _ e =R E ly :VO«llvi‘edBW — _ [E=EE=E
TH R [500 AC | CORREC | SENSEPULSE] ALIGN AUTO_| RL | ® [508 AC | CORREC | [ SENsEPULSE Ao AUTO
I BT | S TRRO, T o e
Ref Offset 05 dB = = Mk": 2.401 :575 GHz Ref Offset 0.5 dB - . »

1ngaldiv Ref -3.44 dBm ‘ -32.467 dBm lggsmw Ref -1.71 dBm
134 T 11
o =S e e
c;;ner 2.402 GHz Span 2 MHz Center 2.441 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 15 #Res BW 30 kHz #VBW 100 kHz #Sweep 15

Occupied Bandwidth Total Power -5.57 dBm Occupied Bandwidth Total Power -3.84 dBm

843.82 kHz 842.65 kHz
Transmit Freq Error -3.097 kHz % of OBW Power  99.00 % Transmit Freq Error -4.262 kHz % of OBW Power  99.00 %
x dB Bandwidth 880.8 kHz xdB -20.00 dB x dB Bandwidth 879.2 kHz x dB -20.00 dB
OCB,1DH1,Highest OCB,2DH1,Lowest
— el

[ Keysight Spectrum Analyzer - Occupied BW
RL [

o ac | corec | T SensepULSE] [ AdovAUTO |

Lo | & s [ Keysight Spectrum Analyzer - Occupied BW
RL_[ R”R_[50

o ac ]

Center Freq: 2.480000000 GHz
AvglHold: 10110

. Trig: FreeRun

Radio Std: None

CORREC | ALIGNAUTO |

IGN
Center Freq: 2.402000000 GHz

Center Freq 2.402li00000 GHz

—» Trig: Free Run ‘AvglHold: 10110

Radio Std: None

STATUS
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sTATUS.

#FGain:Low #Atten: 36 dB Radio Device: BTS #IFGain:Low #Atten: 36 dB Radio Device: BTS
Mkr1 2.480418 GHZ] Mkr1 2.4014068 GHZ]
Ref Offset 0.6 dB Ref Offset 0.5 dB
106z Ref 0.91 dBm -30.319 dBm 10d8iciy Ref -5.18 dBm -31.885 dBm
og Log
108 |
() |
30.9 -
409 45,
509 52
-70.9 5
0
a0
Center 2.48 GHz Span 2 MHz Center 2.402 GHz Span 2 MHz|
#Res BW 30 kHz #VBW 100 kHz #Sweep 15 #Res BW 30 kHz #VBW 100 kHz #Sweep 15
Occupied Bandwidth Total Power -3.04 dBm Occupied Bandwidth Total Power -6.40 dBm
843.82 kHz 1.1547 MHz
Transmit Freq Error -3.953 kHz % of OBW Power  99.00 % Transmit Freq Error -15.857 kHz % of OBW Power  99.00 %
x dB Bandwidth 881.1 kHz x dB -20.00 dB x dB Bandwidth 1.273 MHz x dB -20.00 dB
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OCB,2DH1,Middle OCB,2DH1,Highest
Lol-&- ) lyzer - Occupied BW =R
SENSEPULSE] [ AUGNAUTO | RL_| % [s00 AC | comRec | [SENSEPULSE] T ALIGN AUTO
Center Freq: 2.441000000 GHz Radio Std: None enter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
s Trig: Free Run AvglHold: 10110 ———— > Trig: FreeRun AvglHold: 10/10
#FGain:Low #Atten: 36 dB Radio Device: BTS HFGain:Low #Atten: 36 dB Radio Device: BTS
Ref Offset 0.5 dB Ref Offset 0.5 dB Mkr1 2.4805613 GHZ
10dB/div___ Ref -3.39 dBm 10dBidiv_ Ref -2.34 dBm -28.007 dBm
Log Log
134 12.
234 > ~ —;“’
434 23
63.4
-73.4
93.4
Center 2.441 GHz Span 2 MHz Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 15 #Res BW 30 kHz #VBW 100 kHz #Sweep 18|
Occupied Bandwidth Total Power -4.56 dBm Occupied Bandwidth Total Power -3.51 dBm
1.1560 MHz 1.1580 MHz
Transmit Freq Error -17.402 kHz % of OBW Power  99.00 % Transmit Freq Error -17.675 kHz % of OBW Power  99.00 %
x dB Bandwidth 1.272 MHz x dB -20.00 dB x dB Bandwidth 1.275 MHz x dB -20.00 dB
usc sTaTus| sc. satus
OCB,3DH1,Lowest OCB,3DH1,Middle
[ Keysight Spectrum Analyzer - Occupied BW. Lo | & sl [ Keysight Spectrum Analyzer - Occupied BW
RL_| ® [s00 Ac | Comec | [SeNse:PULSE] [ AianAUTO | RL | m  [soo s | comec | ) T T R ]
Center Freq: 2.402000000 GH: Radio Std: N 1000000 GHz ___| Center Freq: 2.441000000 GH: Radio Std: N
S Trgi:':eFrre:!;un ‘AvglHold: 10110 = e EE R I s T:::gFrrer:unn ‘AvalHold: 10110 i
#FGain:Low #Atten: 36 dB Radio Device: BTS #FGain:Low #Atten: 36 dB Radio Device: BTS
Ref Offset 0.5 dB Mkr1 2.4015596 GHz Ref Offset 0.5 dB
[0deidy _ Ref0.21dBm -28.402 dBm 0B/l Ref 2.02 dBm
og
\ -
I
19 3 -
-29.8 = ) - e
39.8 0
o -
59
|-69.8
Center 2.402 GHz Span 2 MHz Center 2.441 GHz Span 2 MHz|
#Res BW 30 kHz #VBW 100 kHz #Sweep 15| #Res BW 30 kHz #VBW 100 kHz #Sweep 15
Occupied Bandwidth Total Power -1.07 dBm Occupied Bandwidth Total Power 0.89 dBm
864.86 kHz 863.19 kHz
Transmit Freq Error -7.973 kHz % of OBW Power 99.00 % Transmit Freq Error -8.353 kHz % of OBW Power 99.00 %
x dB Bandwidth 934.5 kHz x dB -20.00 dB x dB Bandwidth 931.8 kHz xdB -20.00 dB
sc status| = ——
OCB,3DH1,Highest
[ Keysight Spectrum Analyzer - Occ [E=E= <)
RL_ | ® [_correc SENSEPULSE] [ AIGNAUTO |
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—— > Trig: Free Run AvglHold: 1010
| #FGain:Low #Atten: 36 dB Radio Device: BTS
Mkr1 2.4804244 GHZ|
Ref Offset 0.5 dB
10 dB/div Ref 3.05 dBm -25.541 dBm)
Log
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170
-27.0
0
-47.0
570
670
77.0
870
Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 15
Occupied Bandwidth Total Power 1.77 dBm
865.23 kHz
Transmit Freq Error -8.263 kHz % of OBW Power 99.00 %
x dB Bandwidth 934.4 kHz x dB -20.00 dB
usc status|
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7. TRANSMITTER UNWANTED EMISSIONS INTHE OOB DOMAIN

7.1 LIMIT
Clause Frequency Limit
2400-BW~2400
2483 5~2483 5+BW -10dBm/MHz
2400-2BW~2400-BW
4.3.1.9.3 2483 5+BW~2483 5+2BW -20dBm/MHz
<2400-2BW
52483 5+2BW -30dBm/MHz
——F——
Spurious Domain Out Of Band Domain (OOB) 'r Allocated Band Out Of Band Domain (OOB) Spurious Domain

A: -10 dBm/MHz e.i.rp.
B -20 dBm/MHz e.irp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
e

Spurious Domain limits

Figure 1: Transmit mask

7.2 TEST PROCEDURES
1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.8.1 for the test conditions.

2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.8.2 for the measurement method.

For systems using FHSS modulation, the measurements shall be performed during normal

operation (hopping).

*Connect the UUT to the spectrum analyser and use the following settings:

- Centre Frequency: 2 484 MHz

- Span: 0 Hz

- Resolution BW: 1 MHz

- Filter mode: Channel filter

- Video BW: 3 MHz

- Detector Mode: RMS

- Trace Mode: Max Hold

- Sweep Mode: Continuous

- Sweep Points: Sweep Time [s] / (1 us) or 5 000 whichever is greater

- Trigger Mode: Video trigger; in case video triggering is not possible, an external trigger source
maybe used

- Sweep Time: > 120 % of the duration of the longest burst detected during the measurement of
the RF Output Power

7.3 TEST SETUP

1.Oven
2 EUT
3.DCBIlocking device
4. Spectrum
5PC
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7.4 TEST RESULT

Transmitter unwanted emissions_in_the OOB
Condition | Mode | CF MF Level Segment M F(MHz) | Level(dBm | Segment Results
(MHz) | (MHz) (dBm/MHz) A Limit(dBm/MHz) IMHz) B
Limit(dBm
/MHz)
NVNT 1DH1 | 2402 2399.500 -41.11 -10 2398.500 -42.61 -20 Pass
NVNT 1DH1 | 2480 2484.000 -42.82 -10 2485.000 -53.94 -20 Pass
NVNT [ 2DH1 [ 2402 2399.345 -39.86 -10 2398.191 -45.72 -20 Pass
NVNT 2DH1 | 2402 2399.500 -40.80 -10 2398.345 -44.03 -20 Pass
NVNT [ 2DH1 [ 2480 2484.000 -44.29 -10 2485.158 -53.89 -20 Pass
NVNT 2DH1 | 2480 2484.158 -45.53 -10 2485.316 -54.01 -20 Pass
NVNT 3DH1 | 2402 2399.500 -41.08 -10 2398.500 -41.97 -20 Pass
NVNT 3DH1 | 2480 2484.000 -43.04 -10 2485.000 -54.28 -20 Pass
1DH1,Lowest 1DH1,Highest
Out-Of-Band Out-Of-Band
;;\gl.ﬁ:::g ?nj“nzo\ga:;mmnu 000kHzSweep Time: 100.00ms! Zsz{‘vl:ﬂ:ﬁen Lgﬂul;;\;%ﬁ: 3000.000kHz Sweep Time: 100.00ms:
2DH1,Lowest 2DH1,Highest
Out-Of-Band Out-Of-Band
g § o
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3DH1,Lowest 3DH1,Highest
Out-Of-Band Out-Of-Band
20
RBW: 1000. Time: 100.00m: RBW: 1000.000kHzVBW: 3000.000kHz Sweep Time: 100.00ms
2399.5MHz : -41.075 dBm 2484MHz : 43.044 dBm
20 -20-
£
8 S
.
60 -60-
33576 7578 332 335 L 34 3T ey 24003 oL pxox ST pxy prm e (=0 Sass TS Ta8s
) MAz)
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8. SPURIOUS EMISSIONS - TRANSMITTER

8.1 LIMIT
Maximum power,
Frequency range e.r.p( <1 GHz) Bandwidth
e.i.r.p(> 1 GHz)
30 MHz to 47 MHz -36 dBm 100 KHz
47 MHz to 74 MHz -54 dBm 100 KHz
74 MHz to 87.5 MHz -36 dBm 100 KHz
87.5 MHz to 118 MHz -54 dBm 100 KHz
118 MHz to 174 MHz -36 dBm 100 KHz
174 MHz to 230 MHz -54 dBm 100 KHz
230 MHz to 470 MHz -36 dBm 100 KHz
470 MHz to 862 MHz -54 dBm 100 KHz
862 MHz to 1 GHz -36 dBm 100 KHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

8.2 TEST PROCEDURES

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.9.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.9.2 for the measurement method.

Spectrum Analyzer Setting

Frequency Start to Stop 30 MHz to 1000 MHz 1000 MHz to 12750MHz

Resolution bandwidth 100 kHz 1 MHz

Video bandwidth 300 kHz 3 MHz

Filter type 3 dB (Gaussian)

Detector mode Peak

Trace Mode Max Hold

Sweep Points = 19400 (Set as 20000) = 23 500 (Set as 24000)
For non continuous transmissions (duty cycle less than 100 %), the
sweep time shall be sufficiently long, Below 1GHz such that for each

Sweep Time 100 kHz frequency step, Above 1GHz such that for each 1MHz
frequency step the measurement time is greater than two transmissions
of the UUT, on any channel

Dongguan Funas Testing Technology Co., Ltd.
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a. The EUT was placed on the top of the turntable in Semi Anechoic Room.

b. The test shall be made in the transmitting mode. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

c. This measurement shall be repeated with the transmitter in standby mode where applicable.

d. For 30~1000MHz spurious emissions measurement, the broad band bi-log receiving antenna
was placed 3 meters far away from the turntable.

e. The broadband receiving antenna was fixed on the same height with the EUT to find each
suspected emissions of both horizontal and vertical polarization. Each recorded suspected
value is indicated as Read Level (Raw).

f. Replace the EUT by standard antenna and feed the RF port by signal generator.

g. Adjust the frequency of the signal generator to the suspected emission and slightly rotate the
turntable to locate the position with maximum reading.

h. Adjust the power level of the signal generator to reach the same reading with Read Level
(Raw).

i. The level of the spurious emission is the power level of (8) plus the gain of the standard
antenna in dBi and minus the loss of the cable used between the signal generator and the
standard antenna.

j- If the level calculated in (9) is higher than limit by more than 6dB, then lower the RBW of the
spectrum analyzer to 30KHz. If the level of this emission does not change by more than 2dB,
then it is taken as narrowband emission, otherwise, wideband emission.

k. The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.

I. EUT Orthogonal Axis:

“X” - denotes Laid on Table; “Y” - denotes Vertical Stand; “Z” - denotes Side Stand.

8.3 TEST SETUP

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

' ]
e 3m
Turntable -
. Im to dm
Spectrumn _— EUL
Analyzer l.amI

d
Coaxial Cable

éround Plane e
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(B) Radiated Emission Test Set=Up Frequency Above 1 GHz

Turnrable 3m —! I
\ EUT .
Imtodm Test
I.5m

1 Receiver
Ground Plane ;

Coaxial Cable

8.4 EUT OPERATION DURING TEST

1. The EUT was programmed to be in continuous transmitting mode.

2. For the initial investigation on the highest, lowest frequency, no significant differences in
spurious emissions were observed between these 2 channels. The worst test data was shown
3. There is a filter used during the test, the fundamental signals will be not shown in the plot.
4. The EUT is connected with the GSM base station when the BT is transmitting.
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8.5 TEST RESULT

Remark: The all data rate modes had been test, but only worse test data was recorded in the test report.

TX 8DPSK/2402MHz
30MHz-1GHz
o Keysight Spectrum Analyzer - Swept SA =
RL | RF [50@ Ac [ CORREC | [ SENSE:PULSE] | ALIGN AUTO |
[Center Freq 515.000000 MHz | Avg Type: Log-Pwr
PNO: Fast 0 1rig: FreeRun

IPJ‘)‘E’S IFGain:Low #Atten: 16 dB DET| P PPPPP

Mkr3 954.15 MHz
Ref Offset 0.5 dB
||1L% dBidiv__ Ref -4.50 dBm -69.34 dBm
45| TTace 1Pgss

245
345

445
545

15 1 2 ?L

745 |

B4
845

Start 0.0300 GHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 93.12 ms (19401 pts;

WRAWODETRC[SC] X | ¥ | FUNCIoN | FNeT T

N 96.05 MHz -70.79 dBm
N 1 f 764.95 MHz -72.02dBm
N 1 ¢ 954.15 MHz -69.34 dBm

1GHz-12.75GHz

| Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ Ac [ CORREC | [ SENSE:PULSE] | ALIGN AUTO |
[Center Freq 6.875000000 GHz Avg Type: Log-Pwr
PNO: Fast 0 1rig: FreeRun
IPJ‘)‘E’S IFGain:Low Atten: 14 dB DET| P PPPPP
Ref Offset 0.5 dB Mkr4 12.573 5 GHz
{0 dBiciv__Ref 3.57 dBm -569.12 dBm
0|
s3] Tace 1P3s
164
264
2 3

3.4 :
6.4

-56.4
-B6.4

764
-86.4

Start 1.000 GHz Stop 12.750 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.37 ms (23501 pts;
~ 2.3820GHz 45 42dBm
N 1 f 5.757 5 GHz -44.57 dBm
N 1 f 9.602 5 GHz -44.08 dBm
N 1 f 12.573 5 GHz -59.12 dBm
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TX 8DPSK/2480MHz
30MHz-1GHz
E [y (=
RL [ RF [500 AC | CORREC | [ SENSE:PULSE] [ ALIGN AUTO |
[Center Freq 515.000000 MHz | . Avg Type: Log-Pwr TRACENL123 45 6
PNO: Fast GO  1rig: FreeRun TYPE] M AR
|,°ASS IFGain:Low #Atten: 16 dB oeT|P PPPPP
Mkr3 900.05 MHz
Ref Offset 0.6 dB
||10 d2idiv_ Ref 4.50 dBm -70.62 dBm
Log
i Trace 1Pass
245
-34.5
445
545
B4E
745
B4E
45
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 93.12 ms (19401 pts

FUNCTON WIDTH
168.00 MHz -64.69 dBm
799.30 MHz -73.14 dBm
900.05 MHz -70.62 dBm

(]

(1] | b

| STATUS"
1GHz-12.75GHz
s Keysight Spectrum Analyzer - Swept SA = e
RL [ RF [soe Ac | CcoRrRec | | SENSE:PULSE] [ ALIGN AUTO |
[Center Freq 6.875000000 GHz | - Avg Type: Log-Pwr TRACEN1]23 45 6
PNO: Fast (50  1rig: FreeRun TYPE] M ¥WAAAAAY
I?’D‘SS | IFGain:Low Atten: 16 dB DET|P PPPPP
Mkr4 12.710 0 GHZ
Ref Offset 0.5 dB
||10 dBidiv  Ref 6,41 dBm -55.48 dBm
Log
s Trace 1P 55
135
238
-33B 5 3
435
4
536 M | |
636
735
636
Start 1.000 GHz Stop 12.750 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.37 ms (23501 pts

T v UG, [ FUNCTIORWIDEA |

f 2.374 5 GHz -61.00 dBm
f 2.505 0 GHz -45.56 dBm
f 9.914 5 GHz -44.57 dBm
f 12.710 0 GHz -65.48 dBm

n

(T | ¢

STATUS |
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9. SPURIOUS EMISSIONS - RECEIVER

9.1 LIMIT
Clause Test Item Frequency(MHz) Limit
Spurious emissions 30-1000 -57dBm
431.11.3
(radiated) 1000-12750 -47dBm

9.2 TEST PROCEDURES
1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.10.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.10.2 for the measurement method.

Spectrum Analyzer Setting

Frequency Start to Stop| 30 MHz to 1000 MHz 1000 MHz to 12750MHz

Resolution bandwidth 100 kHz 1 MHz

Video bandwidth 300 kHz 3 MHz

Filter type 3 dB (Gaussian)

Detector mode Peak

Trace Mode Max Hold

Sweep Points = 19400 (Set as 20000) | = 23 500 (Set as 24000)
For non continuous transmissions (duty cycle less than 100 %), the sweep
time shall be sufficiently long, Below 1GHz such that for each 100 kHz

Sweep Time frequency step, Above 1GHz such that for each 1MHz frequency step the
measurement time is greater than two transmissions of the UUT, on any
channel

a. The EUT was placed on the top of the turntable in Semi Anechoic Room.

The test shall be made in the receiving mode. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

For 30~1000MHz/1000~12750MHz spurious emissions measurement, the broad band
bi-log receiving antenna was placed 3 meters far away from the turntable.

The broadband receiving antenna was fixed on the same height with the EUT to find each
d. suspected emissions of both horizontal and vertical polarization. Each recorded suspected
value is indicated as Read Level (Raw).

e. Replace the EUT by standard antenna and feed the RF port by signal generator.

f Adjust the frequency of the signal generator to the suspected emission and slightly rotate
" the turntable to locate the position with maximum reading.
g Adjust the power level of the signal generator to reach the same reading with Read Level
" (Raw).
The level of the spurious emission is the power level of (7) plus the gain of the standard
h. antenna in dBi and minus the loss of the cable used between the signal generator and the
standard antenna.
The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.
EUT Orthogonal Axis:©
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9.3 EUT OPERATION DURING TEST

The EUT was programmed to be in continuously receiving mode.

9.4 TEST SETUP

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

L]
-
:-_Bm—-
L]
-

Spectrutn

Analyzer

éround Plane e il
Coamal Cable

(B) Radiated Emission Test Set-Up Frequency Above 1 GHz

EUT

Imtodm Test

! IIIIIIIIII P / Recesver
Ground Plane ; /

Coaxial Cable
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9.5 TEST RESULT
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Remark: The all data rate modes had been test, but only worse test data was recorded in the test report.

s Keysight Spectrum Analyzer - Swept SA- =
RL RF [500 AC | CORREC | | SENSE:PULSE ALIGN AUTO |
[Center Freq 515.000000 MHz | . Avg Type: Log-Pwr TRACEIL 2345 6
PNO: Fast G 1rig: FreeRun TYPE] rp-w i
IPASS IFGain:Low #Atten: 6 dB D]

Ref Offset 0.5 dB

Mkr2 915.70 MHz
-82.07 dBm

||1L%gsldiv Ref -19.50 dBm
e Trace 1Pass

#VBW 300 kHz

Start 0.0300 GHz
Res BW 100 kHz

Stop 1.0000 GHz
Sweep 93.12 ms (19401 pts

] — ¥ | FUNCTION [ FUNCTION WIDTH[ FUNCTION VALUE
353.85 MHz -83.38 dBm
915.70 MHz -82.07 dBm
i, | 3
| STATUS"
' Keysight Spectrum Analyzer - Swept SA = & \E
RL [ RF [so@ aAc | CORREC | | SENSE:PULSE] [ ALIGN AUTO |
[Center Freq 6.875000000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast (- 11ig: FreeRun TYPE|M WA
I?»’-\SS | IFGain:Low #Atten: 6 dB DET|IP PPPP P
R — Mkr3 12.721 0 GHz
10 dB/dlv__Ref -19.50 dBm -65.49 dBm
og
sag| Trace 1Pass
-39.5
495 F A
-59.5
695
7.8
895
995

#VBW 3.0 MHz

Start 1.000 GHz
Res BW 1.0 MHz

Stop 12.750 GHz
Sweep 20.37 ms (23501 pts

N1t 5.214 5 GHz -55.61 dBm
N 1 f 7.320 5 GHz -66.91 dBm
N 1 f 12.721 0 GHz -65.49 dBm

WelwobRTR[sc] X | v ] FUNCTON | FURCToNwior]

FUNC ALUE -

in

[}

STATUS |
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10. RECEIVER BLOCKING

10.1 LIMIT

While maintaining the minimum performance criteria as defined in clause 4.3.1.12.3, the blocking
levels at specified frequency offsets shall be equal to or greater than the limits defined for the

applicable receiver category provided in table 6, table 7 or table 8.

Receiver Category 1

Table 6: Receiver Blocking parameters for Receiver Categ

Report No.: FCS202312148W01

ory 1 equipment

Wanted signal
mean Blocking signal . Blocking Type of blocking
power from frequency signal power Signal
companion (MHZz) (dBm) 9
device (dBm)
. 2380
Pmin + 6 dB 25035 -53 Cw
2 300
Pmin + 6 dB 2330 -47 Cw
2 360
2523,5
2 553,5
. 2583,5
Pmin + 6 dB 26135 -47 CwW
2643,5
2673,5

signal.

NOTE 1: Pmin is the minimum level of the wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of any blocking

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the levels have to be corrected by the actual antenna assembly gain.

Receiver Category 2

Table 7: Receiver Blocking parameters for Receiver Cate

ory 2 equipment

Wanted signal
mean Blocking signal . Blocking Type of blocking
power from frequency signal power Sianal
companion (MHz) (dBm) 9
device (dBm)
: 2380
Pmin + 6 dB 25035 -57 Ccw
. 2 300
Pmin + 6 dB 25835 -47 CwW

signal.

NOTE 1: Pmin is the minimum level of the wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of any blocking

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the levels have to be corrected by the actual antenna assembly gain.
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Receiver Category 3
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Table 8: Receiver Blocking parameters for Receiver Category 3 equipment

Wanted signal
mean Blocking signal _ Blocking Type of blocking
power from frequency signal power Signal
companion (MHz) (dBm) 9
device (dBm)
. 2380
Pmin + 12 dB 25035 -57 Cw
: 2 300
Pmin + 12 dB 25835 -47 Cw

NOTE 1: Pmin is the minimum level of the wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.2.11.3 in the absence of any blocking

signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted

measurements, the levels have to be corrected by the actual antenna assembly gain.
10.2 TEST PROCEDURES
1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.1 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11.2 for the measurement method.
- RBW: use next available RBW setting below the measured Occupied Channel Bandwidth
Occupied Channel Bandwidth)
- Filter type: Channel Filter
- VBW: > RBW
- RBW:1M

VBW:3M (Max 2M)
- Detector Mode: RMS
- Centre Frequency: Equal to the hopping frequency to be tested
- Span: 0 Hz
- Sweep time: > Channel Occupancy Time of the UUT. If the Channel Occupancy Time is
non-contiguous (non-LBT based equipment), the sweep time shall be sufficient tocover the period

over which the Channel Occupancy Time is spread out.

- Trace Mode: Clear/Write
- Trigger Mode: Video
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10.3 TEST SETUP

Variable attenuator Ferformance
stepsize< 1dB Ionitoring
/ Device
Signalling Unit /
or J T
Gompanion
Device > T > Splter | Direct Coupler
N Combiner H 'ﬁ. o E uuT
Blocking Signal
Source l
Spectrum
Analyzer

Cptional
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10.4 TEST RESULT

Note: The power more than 0dBm, less than 10dBm, belong to category 2.

GFSK Hopping Worst

V:/naenatﬁd (S)I\/?/Z?I Blocking signal Blocking signal
f powe frequency g sig PER Limit Results
rom companion (MHz) power(dBm) CW
device (dBm)
2 380 0.28%
-57
2503,5 0.35%
-65 <10% PASS
2 300 0.18%
-47
2 583,5 0.64%

NOTE:

(1)The minimum performance criterion shall be a PER less than or equal to 10 %. The
manufacturer may declare alternative performance criteria as long as that is appropriate for the
intended use of the equipment (see clause 5.4.1.1).

(2) Pmin=-71dBm

1/4-DQPSK Hopping Worst

maen;ﬁdnggﬁl Blocking signal Blocking signal
; . frequency PER Limit Results
rom companion (MHz) power(dBm) CW
device (dBm)
2380 0.40%
-57
2503,5 0.56%
-65 <10% PASS
2 300 0.15%
-47
25835 0.21%

NOTE:

(1)The minimum performance criterion shall be a PER less than or equal to 10 %. The
manufacturer may declare alternative performance criteria as long as that is appropriate for the
intended use of the equipment (see clause 5.4.1.t).

(2) Pmin=-71dBm
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8DPSK Hopping Worst
Wanted signal . .
mean power | B N9 S9! | Blocking signal | pep Limit | Results
from companion (MHz) power(dBm) CW
device (dBm)
2380 0.19%
-57
2503,5 0.51%
-65 <10% PASS
2300 0.18%
-47
25835 0.24%

NOTE:
(1)The minimum performance criterion shall be a PER less than or equal to 10 %. The

manufacturer may declare alternative performance criteria as long as that is appropriate for the
intended use of the equipment (see clause 5.4.1.1).
(2) Pmin=-71dBm
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11. ADAPTIVE (CHANNEL ACCESS MECHANISM)

11.1 LIMIT

The frequency range of the equipment is determined by the lowest and highest

Adaptive Frequency Hopping using LBT based DAA:

1. COT<60 ms;

2. |dle Period = 5% of COT;

3. Detection threshold level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p.)/1 MHz (Pout in dBm).
Adaptive Frequency Hopping using other forms of DAA (non-LBT based):

1.The frequency shall remain unavailable for a minimum time equal to 1 second or 5 times the
actual number of hopping frequencies in the current (adapted) channel map used by the
equipment

2. COT =40ms;

3. Idle Period = 5% of COT;

4. Detection threshold level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p.)/1 MHz (Pout in dBm).
Short Control Signalling Transmissions:

Short Control Signalling Transmissions shall have a maximum duty cycle TxOn / (TxOn +
TxOff) ratio of 10 % within any observation period of 50 ms.

11.2 TEST PROCEDURES

1. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.6.1 for the test conditions.

2. Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.6.2 for the measurement method.

3. The spectrum analyzer sweep was triggered by the start of the interfering signal, with the

interfering signal present, a 100 % duty cycle CW signal is inserted as the blocking signal.

- RBW: = Occupied Channel Bandwidth (if the analyzer does not support this setting, the

highest available setting shall be used)

- RBW: use next available RBW setting below the measured Occupied Channel Bandwidth

- Filter type: Channel Filter

- RBW:1M/VBW:3M

- Detector Mode: RMS

- Centre Frequency: Equal to the hopping frequency to be tested.

- Span: 0 Hz

- Sweep time: > Channel Occupancy Time of the UUT. If the Channel Occupancy Time is
non-contiguous (non-LBT based equipment), the sweep time shall be sufficient to cover the
period over which the Channel Occupancy Time is spread out

- Trace Mode: Clear/Write

- Trigger Mode: Video
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11.3 TEST SETUP

Spectrum
Analyzer
| Spitter! Companian
uut Comboiner Direct. Coupler Cevice
«— >« . ATT, |<—>
Interference
Signal
Generator
Splitters
Combiner
Unwanted
Signal
Generator

a. BT is normal transmission

b. interference shall be injected ->BT shall stop transmission.

c. blocking shall be injected ->BT does not resume any normal transmission
d. Removing the interference and blocking signal

11.4 TEST RESULTS
Note: The power less than 10dBm, not apply.
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TEST REPORT

Report No: FCS202312148H01

Issued for
Applicant:: Mid Ocean Brands B.V.
el ees 7/F, Kings Tower, 111 King Lam Street, Cheung Sha Wan,

Kowloon, Hong Kong.

Product Name: Wireless speaker

Brand Name: N/A
Model Name: MO2210
Series Model:
N/A
Test Standard: EN 62479: 2010
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TEST RESULT CERTIFICATION

Applicant’'s Name...................... . Mid Ocean Brands B.V.

. 7I/F, Kings Tower, 111 King Lam Street, Cheung Sha Wan,

AdAress......cooovveveeeeiieeeeeeeeen. :
Kowloon, Hong Kong.

Manufacture's Name................ : Mid Ocean Brands B.V.

7/F, Kings Tower, 111 King Lam Street, Cheung Sha Wan,

AdAress.....ooooeeeeeeeeeeeeeeeeeen. : Kowloon, Hong Kong.

Product Description

Product Name............ccccuee... . Wireless speaker
Brand Name ........c.cceceevveeee - N/A

Model Name........c..cccoecvnennne. . MO2210

Series Model..........cccccvecenees N/A

Test Standards..........cccccevnnee. : EN62479: 2010

This device described above has been tested by FCS, and the test results show that the equipment
under test (EUT) is in compliance with the 2014/53/EU RED Directive requirements. And it is
applicable only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of FCS, this document
may be altered or revised by FCS, personal only, and shall be noted in the revision of the document.

Date of Test...........cccovevvieennl
Date (s) of performance of tests.: Dec 10, 2023 ~ Dec 15,2023
Date of Issue.........ccececceeeueenn......:. Dec 15,2023

Test Result......cccoouvvvveveveecieeeen. . Pass

Testing Engineer % r Lk
e\ YV ang

(Sam Wang)
Technical Manager : (_Dl}l*.hﬂ V=T

(Duke Qian)
Authorized Signatory : a';clk_{)i\j;»wa_

(Jack Wang)
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1. GENERAL INFORMATION

1.1 Assess Standard

EN 62479:2010: Assessment of electronic and electrical equipment related to
human exposure restrictions for electromagnetic fields (10 MHz — 300 GHz)

1.2 Assess Laboratory

Company Name: | Dongguan Funas Testing Technology Co., Ltd.
Room 105, 1/F.. Baohao Technology Building 1, No.15,
Address: Gongye West Road.Songshan Lake Hi-Tech Industrial
Area, Dongguan, Guangdong, China
Telephone: +86-769-27280901
Fax: +86-769-27280901

Laboray Accreditations

FCC Test Firm Registration Number: 514908
CNAS Number: L15566

Designation number: CN0127

A2LA accreditation number: 5545.01

ISED Number: 25801

2. CONFORMITY ASSESSMENT METHODS

General considerations

Compliance of electromagnetic emissions from electronic and electrical
equipment with the basic restrictions usually is determined by measurements and,
in some cases, calculation of the exposure level. If the electrical power used by
or radiated by the equipment is sufficiently low, the electromagnetic fields emitted
will be incapable of producing exposures that exceed the basic restrictions.

Four routes, as illustrated in Figure 1 and described as follows, can be used to
demonstrate compliance with EN 62479

1. Typical usage, installation and the physical characteristics of equipment make
it inherently compliant with the applicable EMF exposure levels such as those
listed in the bibliography. This low-power equipment includes unintentional (or
non-intentional) radiators, for example incandescent light bulbs and audio/visual
(A/V) equipment, information technology equipment (ITE) and multimedia
equipment (MME) that does not contain radio transmitters.

2. The input power level to electrical or electronic components that are capable of
radiating electromagnetic energy in the relevant frequency range is so low that
the available antenna power and/or the average total radiated power cannot
exceed the low-power exclusion level defined in 4.2 of EN 62479
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g
6

3. The available antenna power and/or the average total radiated power are limited by
product standards for transmitters to levels below the low-power exclusion level defined in

4.2 of EN 62479

4. Measurements or calculations show that the available antenna power and/or the average
total radiated power are below the low-power exclusion level defined in 4.2 of EN 62479

If none of these routes can be used, then the equipment is deemed to be out of the scope
of this standard and EMF assessment for conformity assessment purposes shall be made
according to other standards, such as IEC 62479 or other EMF product standards

Start

Determine applicable
low-power exclusion
level (see 4.2)

Choose
compliance
route

A 3! X! 0
Allowed Mesasurement
output power or calculation

| 1 |

Inherently Input power
compliant

7

Further assesament
needed. Use EMF
product standards

or IEC 62311

Meets
low-power
exclusion
level?

-

Equipment
complies with EMF
basic restrictions
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Low-power exclusion level (Pmax)

Low-power electronic and electrical equipment is deemed to comply with the provisions
of EN 62479 if it can be demonstrated using routes B, C or D that the available antenna
power and/or the average total radiated power is less than or equal to the applicable
low-power exclusion level Pmax

For wireless devices operated close to a person’s body with available antenna powers
and/or average total radiated powers higher than the Pmax values given in Annex A of
EN 62479 the alternative Pmax values (called Pmax’), described in Annex B of EN
62479 can also be used.

3. ASSESS RESULT

1.lt is found that the max result is 3.39dBm (2.18272 mW) less than 20 mW (please
refer to the test report “FCS202312148W01”. The SAR-based Pmax follows Guideline /
Standard: ICNIRP. Therefore, the EUT is deemed to comply with EMF basic restrictions
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