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1. Summary Of Test Results

1.1. Test procedures according to the technical standards:

The following essential requirements and test specifications are relevant to the
presumption of conformity under Article 3.2 of the RED Directive; Test results
included in this report is only for the Bluetooth EDR part.
No Test Parameter Clﬁllése Results
Transmitter Parameters
1 RF output power 4.3.1.2 PASS
2 Duty Cycle, Tx-sequence, Tx-gap 4313 N/A
4 Accumulatgd Transmit ije, Frequency 4314 PASS
Occupation and Hopping Sequence
5 Hopping Frequency Separation 4315 PASS
6 Medium Utilisation (MU) factor 4.3.1.6 N/A
7 Adaptivity (Adaptive Frequency Hopping) 4.31.7 N/A
8 Occupied Channel Bandwidth 4.3.1.8 PASS
9 Transmitter unwanted emis§ions in the 4319 PASS
out-of-band domain
10 Transmitter unwanted emissions in the spurious 43110 PASS
domain
Receiver Parameters
11 Receiver spurious emissions 4.3.1.11 PASS
12 Receiver Blocking 4.3.1.12 PASS
13 Geo-location capability 4.3.1.13 N/A
Note: N/A is an abbreviation for Not Applicable and means this test item is not
applicable for this device according to the technology characteristic of device.
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1.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

e CNAS —Registration No.: CNAS L5783

Keyway Testing Technology (Guangdong) Co., Ltd., EMC Laboratory has been registered and
fuly described in a report filed with the Certificated by CNAS China.

Registration No.: CNAS L5783.

Date of registration: August 8, 2012

e Industry Canada (IC)

The 3m Semi-anechoic chamber of Keyway Testing Technology (Guangdong) Co., Ltd. has been

Registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing with
Registration No.: 9868A -1.

1.3. Measurement Uncertainty
Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y)

RF frequency 1x107
RF power, conducted +1.0dB
Conducted emission of receivers +1dB
Radiated emission of transmitter + 6 dB
Radiated emission of receiver + 6 dB
Temperature 11 degree
Humidity 5%
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General Information
1.4. General Description Of EUT

Product Name:

Integrated Music System

Test Model No.: R410
Series Model No.: N/A
Model difference: N/A

Operation Frequency:

BT: 2402~2480MHz

Channel Numbers:

79 Channels for BR+EDR

Channel Separation:

1MHz for BR+EDR

Modulation Technology:

GFSK, Pi/4 QPSK, 8DPSK for BR+EDR

Antenna Type: Internal PCB Antenna
Antenna Gain: 0dBi
Power Input: AC100V-240V 50/60Hz

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or

the User's Manual.

2.
Channel List
Channel FTzatESCy Channel Ffzaﬁﬁgcy Channel FTzaiESCy

00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454

26 2428 53 2455

3. Annex E

a) The type of modulation used by the equipment:

mFHSS

oother forms of modulation
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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: 15
The Dwell Time: 309.23ms maximum

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:
mThe equipment has implemented an LBT based DAA mechanism
* In case of equipment using modulation different from FHSS:
oThe 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: ........ us
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.):6.70dBm
The maximum (corresponding) Duty Cycle: .......... %
Equipment with dynamic behaviour, that behaviour 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:
* RF Output Power

GFSK
* Power Spectral Density

* Dwell time, Minimum Frequency Occupation & Hopping Sequence (only for FHSS equipment)
GFSK

* Hopping Frequency Separation (only for FHSS equipment)
GFSK

* Medium Utilisation

* Occupied Channel Bandwidth
GFSK

* Transmitter unwanted emissions in the OOB domain
GFSK

* Transmitter unwanted emissions in the spurious domain
GFSK

* Receiver spurious emissions
GFSK

g) The different transmit operating modes (tick all that apply):

mOperating mode 1: Single Antenna Equipment
mEquipment with only 1 antenna
tD_Equipment with 2 diversity antennas but only 1 antenna active at any moment in
ime
oSmart Antenna Systems with 2 or more antennas, but operating in a (legacy)
mode where only 1 antenna is used. (e.g. IEEE 802.11™ [i.3] legacy mode in smart
antenna systems)
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OOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
oSingle spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy 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 (e.g. IEEE 802.11™ [i.3] legacy 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: .......... MHz to ......... MHz
NOTE: Add more lines if more Frequency Ranges are supported.

j) Occupied Channel Bandwidth(s):
Occupied Channel Bandwidth 1: 1.148MHz
Occupied Channel Bandwidth 2:
NOTE: Add more lines if more channel bandwidths are supported.

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)
OOther

1) The normal and the extreme operating conditions that apply to the equipment:
Normal operating conditions (if applicable):
Operating temperature: 25 ° C
Other (please specify if applicable): ......
Extreme operating conditions:
Operating temperature range: Minimum: 0° C Maximum : 45° C

Details 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
minternal PCB Antenna
Antenna Gain: 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.
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NOTE 2: These power levels are conducted power levels (at antenna connector).

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
Dtest jig
Supply Voltage ®AC mains State  AC voltage: AC 230V/50Hz
oDC State DC voltage:

In case of DC, indicate the type of power source
mInternal Power Supply
DExternal Power Supply or AC/DC adapter
oOBattery:
oOther: .....ccovvveennee.

o) Describe the test modes available which can facilitate testing:
The EUT can be into the Engineer mode for testing.

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
Bluetooth

1.5. Description Of Test Conditions
(1) EUT was tested in normal configuration (Please See following Block diagram)

1. Block diagram of EUT configuration

E1 E2
EUT Notebook

1.6. Test Conditions and Channel

Normal Test Conditions Extreme Test Conditions
Temperature 15°C - 35°C 0°C ~ 45°C Note: (1)

Relative Humidity 20% - 75% N/A
Supply Voltage AC 230V/50Hz N/A

Test Channel EUT Channel Test Frequency (MHz)
lowest CHOO0 2402
middle CH39 2441
highest CH78 2480

Note:

(1)Where tests at extreme temperatures are required, measurements shall be made over the
extremes of the operating temperature range as declared by the manufacturer.
The HT 45°C and LT 0°C was declared by manufacturer, The EUT couldn’t be operate
normally with higher or lower temperature.

(2) The measurements are performed at the highest, middle, lowest available channels.

(3) The measurements are performed at worst mode for 1Mbps and 3Mbps.
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1.7. Description Of 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.

ltem Equipment Mfr/Brand Model/Type No. Series No. Note

- | [ntegrated Music ruark audio R410 N/A EUT
System

E-2 Notebook Lenovo 300-15SK GB14477457 AE

Item Shielded Type Ferrite Core Length Note

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type I/O cable should be specified the length in m in TLength s column.
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1.8. Equipments List for All Test Items

Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
MXG Signal Keysight N9020A MY56070279 | Apr10.23 | Apr 09,24
Analyzer
TW5451101,TW5
MIMO4TX-1 Keysight MIMO4TX |451102,TW54511| Apr 11,22 | Apr 10,24
03, TW5451104
_MXG Vector Agilent N5182A MY50143410 | Apr 10,23 | Apr 09,24
Signal Generator
'MXG Analog Agilent N5181B MY53050432 | Apr 10,23 | Apr 09,24
Signal Generator
Comﬁ’;‘;:‘;”s"’e R&S CMWS500 106288 Apr 11,22 | Apr 10,24
EM' Test | Ronhde&Schwarz ESCI 101156 Apr 12,22 | Apr 11,24
eceiver
TRILOG
Broadband Schwarzbeck VULB 9168 00829 Apr 12,22 | Apr 11,24
Antenna
3m
Semi-anechoic | ETS-LINDGREN 966 170326 Apr 11,22 | Apr 10,24
Chamber
RF Cable Junkosha MWX322-2m 1305G007 | Apr 11,22 | Apr 10,24
RF Cable Junkosha MWX322-8m 1305G008 | Apr 11,22 | Apr 10,24
MULTI-DEVICE | £+5 | INDGREN 2090 126913 N/A N/A
Controller
Antenna Holder | ETS-LINDGREN 20708 00109601 N/A N/A
EMiTest | pohde&Schwarz ESCI 101156 Apr 11,22 | Apr 10,23
Receiver
Horn Antenna DAZE ZN30701 11003 Apr 11,22 | Apr 10,24
Spectrum Keysight N9020A MY56070279 | Apr 11,22 | Apr 10,24
Analyzer
3m anechoic | prq | INDGREN 966 170326 Apr 12,22 | Apr 11,24
Chamber
Signal Amplifier ZHINAN ZN3380C 11001 Apr 10,23 | Apr 09,24
RF Cable Junkosha MWX322-1m 1305G006 | Apr 11,22 | Apr 10,24
RF Cable Junkosha MWX322-2m 1305G007 | Apr 11,22 | Apr 10,24
RF Cable Junkosha MWX322-8m 1305G008 | Apr 11,22 | Apr 10,24
MULTI-DEVICE | £rq | INDGREN 2090 126913 N/A N/A
Controller
Antenna Holder | ETS-LINDGREN 20708 00109601 N/A N/A
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2. RF Output Power
2.1. Limit

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). 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.

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

Limit
<20dBm

2.2. Test Setup

Aglient Test
System
AC Main | EUT
L PC
Temperaturg Chamber

AC or DC
power

supply

2.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.2
The conformance tests for this requirement are defined in clause 5.4.2 and specifically in clause
5.4.2.2.1.2.
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2.4. Test Result

Temperature: |25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Test Mode: GFSK
Total e.i.r.p (dBm)
TEST CONDITIONS CHOO CH39 CH78
Normal T nom (°C) 25.00 5.57 6.17 6.70
voltage T min (°C) 0.00 5.39 6.02 6.57
T max (°C) 45.00 5.12 5.89 6.38
Max RF Power 6.70
Limits 20dBm
Result Complies
Test Mode: Pi/4 QPSK
Total e.i.r.p (dBm)
TEST CONDITIONS CHOO CH39 CH78
Normal T nom (°C) 25.00 4.80 5.56 6.30
voltage T min (°C) 0.00 4.63 5.41 6.18
T max (°C) 45.00 4.51 5.23 6.07
Max RF Power 6.30
Limits 20dBm
Result Complies
Test Mode: 8DPSK
Total e.i.r.p (dBm)
TEST CONDITIONS CHOO CH39 CH78
Normal T nom (°C) 25.00 4.67 5.50 5.98
voltage T min (°C) 0.00 4.41 5.39 5.71
T max (°C) 45.00 4.23 5.16 5.58
Max RF Power 5.98
Limits 20dBm
Result Complies
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3. Duty Cycle, Tx-sequence, Tx-gap
3.1. Limit

For non-adaptive FHSS equipment, the Duty Cycle shall be equal to or less than the maximum
value declared by the manufacturer. In addition, the maximum Tx-sequence time shall be 5 ms

while the minimum Tx-gap time shall be 5 ms.

3.2. Test Setup

EUT Spectrum
analyzer

3.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.2
The conformance tests for this requirement are defined in clause 5.4.2 and specifically in clause

5.4.2.2.1.3.

3.4. Test Result

Not applicable
Note:The EUT belong to adaptive frequency hopping equipment and can not operate in a
non-adaptive mode, the maximum ouput power of EUT less than 10dBm e.i.r.p. , so not

applicable.
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4. Accumulated Transmit Time, Frequency Occupation and Hopping Sequence
4.1. Limit

For 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.

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 either 5 or the
result of 15 MHz divided by the minimum Hopping Frequency Separation in MHz, whichever is the
greater. According to clause 4.3.1.5.3.1 the minimum Hopping Frequency Separation for
non-adaptive equipment is equal to the Occupied Channel Bandwidth with a minimum of 100 kHz.

For Adaptive frequency hopping systems

Adaptive Frequency Hopping equipment shall be capable of operating over a minimum of 70 % of
the band specified in table 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
either 15 or the result of 15 MHz divided by the minimum Hopping Frequency Separation in MHz,
whichever is the greater.

4.2. Test Setup

EUT Spectrum
analyzer
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4.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.4.
The conformance tests for this requirement are defined in clause 5.4.4 and specifically in clause
54.4.21.

Connect the UUT to the spectrum analyzer and use the following settings:
Equal to the hopping frequency being

Centre Frequency :

investigated
Frequency Span : 0 Hz
RBW : ~ 50 % of the Occupied Channel Bandwidth
VBW : > RBW
Detector : RMS

Equal to the applicable observation period (see

Sweep Time : clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2)
Number of sweep points : 30000

Trace Mode : Clear / Write

Trigger : Free Run
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4.4. Test Result

Accumulated Transmit Time

. Dwell Time Number of ACC'. Dwell Limit
Modulation Packet Type Channel . Time Result

(ms) data points (ms) (ms)
0 2.88 107 308.16 PASS
GFSK DH5 39 2.88 107 308.16 PASS
78 2.88 107 308.16 PASS
0 2.89 107 309.23 PASS
m/4DQPSK 2-DH5 39 2.88 106 305.28 400 PASS
78 2.89 107 309.23 PASS
0 2.89 106 306.34 PASS
8DPSK 3-DH5 39 2.89 107 309.23 PASS
78 2.89 107 309.23 PASS

Note:

Test Period: 400ms * Minimum number of hopping frequencies (N)
Accumulated Transmit Time = Time slot length (Dwell Time) * Number of data points within a test

period

Frequency Occupation

Modulation Packet Type Channel Result [Num.] Limit [Num.] Result

0 3 1 True

GFSK DH5 39 3 1 True

78 3 1 True

0 3 1 True

m/4DQPSK 2-DH5 39 3 1 True

78 3 1 True

0 3 1 True

8DPSK 3-DH5 39 3 1 True

78 3 1 True

Hopping Sequence
Number of .
: Frequency I;Jopt;)ein; . el Pt -
Modulation B - Limit Occupied Limit Result
and Frequencies Bandwidth
(N) andwi
79 79.68 PASS
GFSK 79 79.77 PASS
79 79.73 PASS
79 80.2 PASS
maDaPsK | S0 MHz fo 79 15 80.23 oo PASS
' 79 80.06 ’ PASS
79 80.27 PASS
8DPSK 79 80.27 PASS
79 80.26 PASS
Test Graphs
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Dwell Time

Keyslght ‘Spectrum Ana\yuv smn B3
ALIGN AU

PNO: Fast
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

= sTATUS

Span 0 Hz
Sweep 8.000 ms (10001 pts)

o szmgm ‘Spectrum Analyzer - SweptSA [
-
Tng Delay 2,000 ms
Trig: Video
#Atten: 30 dB

RF GN AUTO.
Center Freq 2. 441000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»—
IF Gain:Low

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

usc STATUS!

Span 0 Hz
Sweep 8.000 ms (10001 pts)

GFSK(DH5) Channel 0

GFSK(DH5) Channel 39

[ Keysight Spectrum Analyzer - Swept SA
R T S0 A v ALIGN AU
Delay-2.000 ms Avg Type: Log-Pwr

Tri eo
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.480000000 GHz n 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (10001 pts)

= sTATUS

o sz;\gMSpenmmAﬂiMEV o (=
SENSE

i SN AUTO
ig Delay-2.000 ms Avg Type: Log-Pwr

PNO: Fast ~—»—  Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.402000000 GHz n 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (1 0001 pts),

usc STATUS!

GFSK(DH5) Channel 78

m/4DQPSK(2-DH5) Channel 0

Se ALTGN AU
Trlg Delay-2.000 ms Avg Type: Log-Pwr
Trig: Video
#Atten: 30 dB

PNO: Fast =
IFGain:Low

Ref Offset 7.89 dB
Ref 20.00 dBm

2A1
e $

" Bidh 1"
T AT

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

= sTaTUS

Span 0 Hz
Sweep 8.000 ms (10001 pts)

szmgm stNm Analyie-Swept SA

SENSE:INT] 5N AUTO
Trig Delay-2.000 ms Avg Type: Log-Pwr

PNO: Fast ~—»—  Trig: Video

IFGain:Low #Atten: 30 dB

AMkr2 2.894 ms
17.28 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

usc STATUS!

P
Sweep 8.000 ms (10001 pts)

m/4DQPSK(2-DH5) _Channel 39

m/4DQPSK(2-DH5) _Channel 78
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[ Keysight Spectrum Analyzer - Swept SA

g R T 50 T
Center Freq 2.402000000 GHz Delay-2.000 ms

[ Keysight Spectrum Analyzer - Swept SA
T 2

GN AUT
Avg Type: Log-Pwr
> Trig: Video

PNO: Fast
IFGain:Low #Atten: 30 dB
Ref Offset 7.89 dB

Ref 20.00 dBm

Ber{ler 2.402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

sTATUS

8DPSK(3-DH5) Channel 0

T RE
Center Freq 2.441000000 GHz
PNO: Fast —»—
IFGain:Low
Ref Offset 7.89 dB
Ref 20.00 dBm

7\‘
|
|
|
|
|

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

NSE:INT]

Trig Delay-2.000 ms
Trig: Video

#Atten: 30 dB

Avg Type: Log-Pwr

TRACE
N NN NN N

AMkr2 2.885 ms
1d

ITrme -

P
Sweep 8.000 ms (10001 pts)

STATUS!

[ Keysight Spectrum Analyzer - Swept SA
i R T RE AC

5 c — A
Center Freq 2.480000000 GHz

8DPSK(3-DH5)

Channel 39

Avg Type: Log-Pwr
PNO: Fast —>— T 0
IFGain:Low #Atten: 30 dB
Ref Offset 7.89 dB
Ref 20.00 dBm

div

#VBW 3.0 MHz

Span 0 Hz
Sweep 8.000 ms (10001 pts),

sTATUS

8DPSK(3-DH5)_Channel 78

Void
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Accumulated Transmit Time

[ Keysight Spectrum Analyzer - Swept SA

[ Keysight Spectrum Analyzer - Swept SA ===
NSE:IN’ ALTS Lo \C 2023

AU R T [ A SN AUTO
Avg Type: RMS Center Freq 2.441000000 GHz Avg Type: RMS

PNO: Fast ~»— Trig: FreeRun
IF Gain:Low #Atten: 30 dB

R T 5o
Center Freq 2.402000000 GHz

PNO: Fast ~»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Ref Offset 7.89 dB
ydiv.- Ref 20.00 dBm

Center 2.402000000 GHz Span 0 Hz Cen’ter 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts) Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)|
usc sTaTUS isc sTATUS

GFSK(DH5) Channel 0 GFSK(DH5) Channel 39

Koy Spechim Arahyer - Swept oA I RerahtSpectnur Aralycer- SWept oA S e
X R T 50 A R RF \C

SENSE ALl

Tl - GN AUTO.
Center Freq 2.402000000 GHz y Avg Type: RMS
PNO:Fast —»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

AU

Center Freq 2.480000000 GHz Avg Type: RMS
PNO: Fast ~—»—  Trig: FreeRun

IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.402000000 GHz Sp:
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)|

= sTATUS usc STATUS!

Center 2.480000000 GHz
Res BW 510 kHz #VBW 510 kHz*

an 0 Hz

GFSK(DH5) Channel 78 m/4DQPSK(2-DH5) Channel 0

[ Keysight Spectrum Analyzer - Swept SA
i & [ C

[ Keysight Spectrum Analyzer - Swept SA
g R T A

ENSEIN ALIGN AU
Avg Type: RMS

SN

Avg Type: RMS

T 5 T
Center Freq 2.480000000 GHz

Center Freq 2.441000000 GHz
O:Fast ~»- Trig: FreeRun

TG Creafoi PNO: Fast —»—  Trig: FreeRun
ow tten:

IF Gain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)|

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)

= sTaTUS usc STATUS!

m/4DQPSK(2-DH5) _Channel 39 m/4DQPSK(2-DH5) _Channel 78
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R Feymaht Spectrm Arayeer SweptSh ==

i R T 50 ALIG
Center Freq 2.402000000 GHz

\AUTO
Avg Type: RMS
PNO: Fast —»—  Trig: FreeRun

IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2402000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)

= sTATUS

[ Keysight Spectrum Analyzer - Swept SA

Ref Offset 7.89 dB
dB/div - Ref 20.00 dBm

|

Cer;ter 2.441000000 GHz
Res BW 510 kHz

GN AUTO
Avg Type:RMS

PNO: Fast ~»— Trig: FreeRun

IFGain:Low #Atten: 30 dB

#VBW 510 kHz*

STATUS!

A AAAAA

Span 0 Hz
Sweep 31.60 s (30000 pts)|

8DPSK(3-DH5) Channel 0

8DPSK(3-DH5) Channel 39

[ Keysight Spectrum Analyzer - Swept SA

i R T AC | SEN ALIGNAUTO |

Center Freq 2.480000000 GHz Avg Type: RMS
PNO: Fast —>—  Trig: FreeRun

IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.480000000 GHz Span
Res BW 510 kHz #VBW 510 kHz* Sweep 31.60 s (30000 pts)

= sTATUS

0Hz

Void

8DPSK(3-DH5)_Channel 78
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Frequency Occupation

Keyslght ‘Spectrum Analyzer - smn B3

E e e =R
SENSEAIN ALIGN AU =
Center Freq 2. 402000000 GHz Avw Type: RMS
Free Run

RE N GN AUTO.
Trig Center Freq 2. 441000000 GHz Avg Type: RMS
#Atten: 30 dB

PNO: Fast ~»— Trig: FreeRun
IF Gain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.402000000 GHz Span 0 Hz Cen’ter 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 912.0 ms (30000 pts)| Res BW 510 kHz #VBW 510 kHz* Sweep 912.0 ms (30000 pts)|
usc sTaTUS isc sTATUS

GFSK(DH5) Channel 0 GFSK(DH5) Channel 39

[ Keysight Spectrum Analyzer - Swept SA
R T S0 A ALIGN AU v SN AUTO
Avg Type: RMS TRA Avg Type: RMS
(O: Fast —»—  Tfi PNO: Fast ~»—  Trig: FreeRun

ow #Atten: 30 dB IFGain:Low #Atten: 30 dB.

Ref Offset 7.89 dB 3 Ref Offset 7.89 dB
Ref 20.00 dBm . idiv. Ref 20.00 dBm

Center 2.480000000 GHz Span 0 H: Cen’ter 2.402000000 GHz n 0 Hz

Res BW 510 kHz #VBW 510 kHz* A b Res BW 510 kHz #VBW 510 kHz* Sweep 914.0 ms (30000 pts),
GFSK(DH5) Channel 78 m/4DQPSK(2-DH5) Channel 0

Keyslght Spectrum Ana\yuv smn A

e St e ]
SENSEIN ALTGN AU SN AUTO 52023

Avg Type: RMS Avg Type: RMS
Trig: Free Run

#Atten: 30 dB

PNO: Fast ~»— Trig: FreeRun
IF Gain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Ref Offset 7.89 dB
Ref 20.00 dBm

Cen’ter 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 914.0 ms (30000 pts)|

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 912.0 ms (30000 pts)|

= sTaTUS usc STATUS!

m/4DQPSK(2-DH5) _Channel 39 m/4DQPSK(2-DH5) _Channel 78
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[ Koot Spectrm Analyzes - Swept A =
X F 5 A S ALIG

| R T 50 N AUT
Center Freq 2.402000000 GHz Avg Type: RMS

PNO: Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.402000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 914.0 ms (30000 pts)|

= sTATUS

[ Keysight Spectrum Anslyzer - Swept SA
g = o AC

Ref Offset 7.89 dB
Ref 20.00 dBm

Cer;ter 2.441000000 GHz
Res BW 510 kHz

T RF L AC GN AUTO
Center Freq 2.441000000 GHz Avg Type: RMS

PNO: Fast ~»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Span 0 Hz
#VBW 510 kHz* 914.0 ms (30000 pts)|

STATUS!

8DPSK(3-DH5) Channel 0

8DPSK(3-DH5) Channel 39

[ Keysight Spectrum Analyzer - Swept SA

iR T AC I SEN ATGNAUTO |

Center Freq 2.480000000 GHz Avg Type: RMS
PNO: Fast —>—  Trig: FreeRun

IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
Ref 20.00 dBm

Center 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 914.0 ms (30000 pts)

= sTATUS

Void

8DPSK(3-DH5)_Channel 78
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Hopping Sequence

[ Keysight Spectrum Analyzer - Occupicd BW

R T 5o
Center Freq 2.441000000 GHz

#IFGain:Low

Occupied Bandwidth

78.253 MHz
13.216 kHz
79.68 MHz

Transmit Freq Error
x dB Bandwidth

ALIGN AU

r Freq: 2.441000000 GHz
Trig: Free Run
#Atten: 30 dB

AvglHold: 1010

#VBW 510 kHz

Total Power 24.9 dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

sTATUS

Radio Std: None

Radio Device: BTS

Span 83.5 MHz
#Sweep 1|

[ Keysight Spectrum Analyzer - Occupied BW

#Res BW 510 kHz

Occupied Bandwidth

R T G T
Center Freq 2.441000000 GHz

#FGain:Low

78.230 MHz

Transmit Freq Error
x dB Bandwidth

57.031 kHz
79.77 MHz

SENSE:INT] N AUTO
Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 10110
#Atten: 30 dB

#VBW 510 kHz

Total Power 26.5dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

'STATUS.

10:10:07 AM Sep 26,2023
Radio Std: None

Radio Device: BTS

Mkr2 2.480748 GHz]
-7.5000 dBm)|

GFSK Channel 0

GFSK Channel 39

[ Keysight Spectrum Analyzer - Occupied BW
g R T S08 A

#IFGain:Low

H1Res BW 510 kHz
Occupied Bandwidth
78.327 MHz

57.372 kHz
79.73 MHz

Transmit Freq Error
x dB Bandwidth

SENSEAIN: ALIGN AU’
Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 10/10
#Atten: 30 dB

#VBW 510 kHz

Total Power 24.9 dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

sTATUS

02:40:03 P Jun
Radio Std: None

Radio Device: BTS
Mkr2 2.480748 GHz|

Span 83.5 MHz
#Sweep 1|

[ Keysight Spectrum Analyzer - Occupied BW
T RF C

Ref 20.00 dBm

#Res BW 510 kHz

Occupied Bandwidth

T A
Center Freq 2.441000000 GHz

#FGain:Low

78.485 MHz

Transmit Freq Error
x dB Bandwidth

21.961 kHz
80.20 MHz

SENSE:INT] SN AUTO
Center Freq: 2.441000000 GHz

—+  Trig: FreeRun Avg|Hold: 10110
#Atten: 30 dB

#VBW 510 kHz

Total Power 25.8 dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

'STATUS.

02:47:08 PMJun 01, 2023
Radio Std: None

Radio Device: BTS

GFSK Channel 78

m/4DQPSK Channel 0

[ Keysight Spectrum Analyzer - Occupied BW
R T A

Center Freq 2.441000000 GHz

#IFGain:Low

Center 2.441 GHz
H#Res BW 510 kHz
Occupied Bandwidth
78.517 MHz
-2.297 kHz
80.23 MHz

Transmit Freq Error
x dB Bandwidth

SENSEAIN: ALIGN AU’
Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 10/10
#Atten: 30 dB

#VBW 510 kHz

Total Power 27.2 dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

ATUS

Radio Std: None

Radio Device: BTS

Span 83.5 MHz
#Sweep 1|

[ Keysight Spectrum Analyzer - Occupied BW
Cezs i

T G T
Center Freq 2.441000000 GHz

Center 2.441 GHz
#Res BW 510 kHz

Occupied Bandwidth

#FGain:Low

SENSE:INT] SN AUTO
Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 1010
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

78.594 MHz

Transmit Freq Error
x dB Bandwidth

55.599 kHz
80.06 MHz

#VBW 510 kHz

Total Power 25.6 dBm

% of OBW Power
xdB

99.00 %
-20.00 dB

TATUS

m/4DQPSK_Channel 39

m/4DQPSK_Channel 78
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[ Keysight Spectrum Analyzer - Occupicd BW
i 7 5 A SENSE:INT] ALIGN AUT
Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 1010
#Atten: 30 dB

i R T 5o
Center Freq 2.441000000 GHz

#IFGain:Low

Ref 20.00 dBm

I

#VBW 510 kHz

Occupied Bandwidth Total Power 25.9 dBm

78.557 MHz
65.135 kHz % of OBW Power
80.27 MHz xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

usc ATUS

Radio Std: None
Radio Device: BTS
Mkr2 2.4809983 GH2]
12

Span 83.5 MHz
#Sweep 1|

bele)
] 10:33:12 AM Sep 26, 2023
Radio Std: None

[ Keysight Spectrum Analyzer - Occupicd BW
i R T RF | Q__AC SENSE:INT| GN AUTC
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz

Trig: Free Run AvglHold: 10110
#Atten: 30 dB

Radio Device: BTS
Mkr2 2.4809983 GHz

#FGain:Low

#Res BW 510 kHz #VBW 510 kHz

Occupied Bandwidth Total Power 27.4 dBm

78.504 MHz
68.575 kHz % of OBW Power
80.27 MHz xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

usc 'STATUS.

8DPSK Channel 0

8DPSK Channel 39

[ Keysight Spectrum Analyzer - Occupied BW
i R T R AC

r Freq: 2.4410000(
> Trig: FreeRun
#Atten: 30 dB

Center Freq 2.441000000 GHz

#IFGain:Low

AvglHold: 10/10

HRes BW 510 kHz #VBW 510 kHz

Occupied Bandwidth Total Power 25.3 dBm
78.532 MHz

89.137 kHz % of OBW Power
80.26 MHz x dB

99.00 %
-20.00 dB

Transmit Freq r
x dB Bandwidth

= 'STATUS

Void

8DPSK_Channel 78
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5. Hopping Frequency Separation
5.1. Limit

For Non-adaptive frequency hopping equipment
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.
For Adaptive frequency hopping equipment
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
for Hopping Frequency Separation for non-adaptive equipment defined in clause 4.3.1.5.3.1 (first
paragraph) for these hopping frequencies as well as with all other requirements applicable to
non-adaptive frequency hopping equipment.

5.2. Test Setup

EUT Spectrum
analyzer

5.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.5.
The conformance tests for this requirement are defined in clause 5.4.5 and specifically in clause
5.45.2.1.

Connect the UUT to the spectrum analyzer and use the following settings:
Centre of the two adjacent hopping
frequencies

Sufficient to see the complete power
envelope of both hopping frequencies

Centre Frequency

Frequency Span

RBW 1 % of the Span
VBW 3 x RBW (100KHz)
Detector Max Peak

Trace Max hold

Sweep time Auto
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5.4. Test Result

Test Adjacent Channel
Modulation Packet Frequency Frequency Separation(MHz) Limit (MHz) Result
(MHz) (MHz)
GFSK DH1 2440 2441 1.0 >0.1 PASS
m/4DQPSK 2-DH1 2440 2441 1.0 20.1 PASS
8DPSK 3-DH1 2440 2441 1.0 20.1 PASS
Test Graphs
[ Keysight Spectrum Analyzer - Swept SA Lo @ |usa)l [ Keysight Spectrum Analyzer - Swept SA' [E=SEEEE ==
Center Froq 2.440500000 GHz || - * Avo Type: LogPur Center Freq 2.440500000 Ghz == S v TyperLog P

PNO: Wide —>— T7 AvglHold: 100/100
IFGain:Low #Atten: 30 dB

PNO:Wide —»— Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB AMkr1 -1.000 0 MHz

AMkr1 1.170 0 MHz
Ref 15.00 dBm -4.339 dB Ref Offset 7.89 dB 1]

Ref 15.00 dBm -0.339 dB

- 0 N 1
LaVEBVNNAI VY N st )

Center 2.440500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep (#Swp) 3.333 ms (10000 pts)

Center 2.440500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep (#Swp) 3.333 ms (10000 pts)

= sTATUS =3 STATUS!

GFSK m/4DQPSK

[ Keysight Spectrum Analyzer - Swept SA
g R T RE 5 c

R S00 _AC ! SENSE: T
Center Freq 2.440500000 GHz Avg Type: Log-Pwr
PNO: Wide Trig: Free Run AvglHold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 7.89 dB
v Ref 15.00 dBm

Void

Center 2.440500 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep (#Swp) 3.333 ms (10000 pts)

= sTATUS
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6. Medium Utilization (MU) factor

6.1. Limit

10 %.
6.2. Test Setup

EUT

The maximum Medium Ultilization factor for non-adaptive Frequency Hopping equipment shall be

Spectrum

6.3. Test Procedure

analyzer

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.2
The conformance tests for this requirement are defined in clause 5.4.2 and specifically in clause

54.2214.
6.4. Test Result

Not applicable
Note:The EUT belong to adaptive frequency hopping equipment and can not operate in a
non-adaptive mode, the maximum ouput power of EUT less than 10dBm e.i.r.p. , so not

applicable.
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7. Adaptivity
7.1. Limit

Adaptive FHSS equipment using LBT shall comply with the following minimum set of
requirements:

1) At the start of every dwell time, before transmission on a hopping frequency, the equipment
shall perform a Clear Channel Assessment (CCA) check using energy detect. The CCA
observation time shall be not less than 0,2 % of the Channel Occupancy Time with a minimum of
18 us. If the equipment finds the hopping frequency to be clear, it may transmit immediately.

2) Ifitis determined that a signal is present with a level above the detection threshold defined in
step 5 the hopping frequency shall be marked as 'unavailable'. Then the equipment may jump to
the next frequency in the hopping scheme even before the end of the dwell time, but in that case
the 'unavailable' channel cannot be considered as being 'occupied' and shall be disregarded with
respect to the requirement of the minimum number of hopping frequencies as defined in clause
4.3.1.4.3.2. Alternatively, the equipment can remain on the frequency during the remainder of the
dwell time. However, if the equipment remains on the frequency with the intention to transmit, it
shall perform an Extended CCA check in which the (unavailable) channel is observed for a
random duration between the value defined for the CCA observation time in step 1 and 5 % of the
Channel Occupancy Time defined in step 3. If the Extended CCA check has determined the
frequency to be no longer occupied, the hopping frequency becomes available again. If the
Extended CCA time has determined the channel still to be occupied, it shall perform new
Extended CCA checks until the channel is no longer occupied.

3) The total time during which an equipment has transmissions on a given hopping frequency
without re-evaluating the availability of that frequency is defined as the Channel Occupancy Time.
The Channel Occupancy Time for a given hopping frequency, which starts immediately after a
successful CCA, shall be less than 60 ms followed by an Idle Period of minimum 5 % of the
Channel Occupancy Time with a minimum of 100 us.  After the Idle Period has expired, the
procedure as in step 1 shall be repeated before having new transmissions on this hopping
frequency during the same dwell time.

EXAMPLE: An equipment with a dwell time of 400 ms can have 6 transmission sequences of 60
ms each, separated with an Idle Period of 3 ms. Each transmission sequence was preceded with
a successful CCA check of 120 ps.

For LBT based adaptive FHSS equipment with a dwell time < 60 ms, the maximum Channel
Occupancy Time is limited by the dwell time.

4) 'Unavailable' channels may be removed from or may remain in the Hopping Sequence, but in
any case: - apart from Short Control Signalling Transmissions referred to in clause 4.3.1.7 .4, there
shall be no transmissions on 'unavailable' channels; - a minimum of N hopping frequencies as
defined in clause 4.3.1.4.3.2 shall always be maintained.

5) The detection threshold shall be proportional to the transmit power of the transmitter: for a 20
dBm e.i.r.p. transmitter the detection threshold level (TL) shall be equal to or less than -70
dBm/MHz at the input to the receiver assuming a 0 dBi (receive) antenna assembly. This threshold
level (TL) may be corrected for the (receive) antenna assembly gain (G); however, beamforming
gain (Y) shall not be taken into account. For power levels less than 20 dBm e.i.r.p., the detection
threshold level may be relaxed to:

TL = -70 dBm/MHz + 10 x log10 (100 mW / Pou) (Pout in mW e.i.r.p.)

6) The equipment shall comply with the requirements defined in step 1 to step 4 of the present
clause in the presence of an unwanted CW signal as defined in table 2.
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Table 2: Unwanted Signal parameters

Wanted signal mean power

from companion device Unwanted CW signal
power (dBm)
sufficient to maintain the link 2395 0r 24885 -35
[see note 2) (see note 1) (see note 3)

NOTE 1. The highest frequency shall be used for testing operating channels within the
range 2 400 MHz to 2 442 MHz, while the lowest frequency shall be used for
testing operating channels within the range 2 442 MHz to 2 483.5 MHz. See
clause 54 6.1.

MOTE 2: A typical conducted value which can be used in most cases is -60 dBm/MHz.

NOTE 32:  The level specified is the level at the UUT receiver input assuming a 0 dBi
antenna assembly gain. In case of conductaed measurements, this level has to be
corrected for the (in-band) antenna assembly gain (3). In case of radiated
measurements, this level is equivalent to a power flux density (PFD) in front of the
UUT antenna.

7.2. Test Setup

Spectrum
’ Analyzer
UuT | Splitter/ = Companion
™| Combiner Direct. Coupler Device
I — ATT.
L

r

Signal
Generator
(Interferer)

Splitter/
Combiner

Signal

Generator
(Blocker)

7.3. Test Procedure
Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.6.
7.4. Test Result

Not applicable
Note:The maximum ouput power of EUT less than 10dBm e.i.r.p. , so not applicable.
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8. Occupied Channel Bandwidth

8.1. Limit

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the
band between 2.4GHz to 2.4835GHz.

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.

8.2. Test Setup

EUT

Spectrum
analyzer

8.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.7.

Connect the UUT to the spectrum analyzer and use the following settings:

Centre Frequency: The centre frequency of the channel under test
Frequency Span: 2 x Nominal Channel Bandwidth

RBW: ~ 1 % of the span without going below 1 %
VBW: 3 x RBW

Detector Mode: RMS

Trace Mode: Max hold

Sweep time: 1s
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8.4. Test Result

Frequency Occup_ied FL FH .

Mode Channel Bandwidth Limit Result
(MHz) (MHz) (MHz) (MHz)
0 2402 0.86330 2401.5698 2402.433 PASS
GFSK_DH1 39 2441 0.85820 2440.5734 2441.4314 PASS
78 2480 0.85940 2479.5732 2480.4326 PASS
0 2402 1.1712 2401.402 2402.5732 2400 MHz PASS
m/4DQPSK_2-DH1 39 2441 1.1721 2440.401 2441.573 to 2483.5 PASS
78 2480 1.1718 2479.4018 2480.5736 MHz PASS
0 2402 1.1663 2401.4298 2402.5958 PASS
8DPSK_3-DH1 39 2441 1.1685 2440.4284 2441.5968 PASS
78 2480 1.1652 2479.4308 2480.5958 PASS
Test Graphs

[ Keysight Spectrum Analyzer - Occupied BW
g R T RE 5 c

Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 7.89 dB
Ref 27.89 dBm

Center 2402GHz
#Res BW 20 kHz
Occupied Bandwidth
863.29 kHz
1.413 kHz
1.151 MHz

Transmit Freq Error
x dB Bandwidth

E ALT
Center Freq: 2.402000000 GHz
> Trig: FreeRun

AvglHold: 10/10
#Atten: 30 dB

#VBW 62 kHz

Total Power 7.05 dBm

% of OBW Power
xdB

99.00 %
-26.00 dB

'STATUS|

Radio Std: None

Radio Device: BTS

=S
051433 ASep 28,2023

[ Keysight Spectrum Analyzer - Occupied BW
R RE 500

Center Freq 2.441000000 GHz

Ref Offset 7.89 dB
Ref 27.89 dBm

Center 2.441 GHz
#Res BW 20 kHz

Occupied Bandwidth

#IFGain:Low

ALIGN AUTO
req: 2.441000000 GHz

. Trig:
#Atten: 30 dB

AvglHold: 10110

[ =R
09:46:07 A Sep 26,2023

Radio Std: None

Radio Device: BTS

Mkr2 2.4414314 GHZ

#VBW 62 kHz

Total Power

858.15 kHz

Transmit Freq Error
x dB Bandwidth

2.557 kHz
1.150 MHz

x dB

% of OBW Power

7.17 dBm

99.00 %
-26.00 dB

'STATUS.

-19.034 dBm)|

Span 2 MHz|
#Sweep 15

GFSK_DH1_Channel 0

GFSK_DH1_Channel 39

[ Keysight Spectrum Analyzer - Occupied BW

i R T 50 [
Center Freq 2.480000000 GHz
#IFGain:Low

Ref Offset 7.89 dB
Ref 27.89 dBm

Center 2.48 GHz
#Res BW 20 kHz
Occupied Bandwidth
859.36 kHz
2.991 kHz
1.152 MHz

Transmit Freq Error
x dB Bandwidth

SENSEAINT] ALIGN AUT
Center Freq: 2.480000000 GHz

Trig: Free Run
#Atten: 30 dB

AvglHold: 1010

Mkr2 2.4804326 GH2]

#VBW 62 kHz

Total Power 7.63 dBm

99.00 %
-26.00 dB

% of OBW Power
xdB

sTATUS

=
5914741 v sep 26,2025
Radio Std: None

Radio Device: BTS

-19.989 dBm)

[ Keysight Spectrum Analyzer - Occupied BW

R T R AC
Center Freq 2.402000000 GHz

Ref Offset 7.89 dB
Ref 27.89 dBm

Center 2.402 GHz
#Res BW 20 kHz

Occupied Bandwidth

#FGain:Low

SENSE:INT]

SN AUTO
Center Freq: 2.402000000 GHz

Trig: Free Run
#Atten: 30 dB

AvglHold: 10110

#VBW 62 kHz

Total Power

1.1712 MHz

Transmit Freq Error
x dB Bandwidth

-12.253 kHz
1.382 MHz

xdB

% of OBW Power

7.59 dBm

99.00 %
-26.00 dB

'STATUS.

09:49:39 AM Sep 26,2023
Radio Std: None

Radio Device: BTS

Mkr1 2.401402 GHz]
-19.602 dBm)|

GFSK

DH1 Channel 78

1/4DQPSK_2-DH1_Channel 0
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[ Keysight Spectrum Analyzer - Occupied BW
R T S0 A SENSEIN ALIGN AU

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz

Trig: Free Run AvglHold: 10/10

#Atten: 30 dB

Radio Std: None
Radio Device: BTS

Mkr2 2.441573 GHZ]
-16.753 dBm)

#IFGain:Low

Ref Offset 7.89 dB
Ref 27.89 dBm

Center 2.441 GHz

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power 7.52 dBm

1.1721 MHz
-12.902 kHz % of OBW Power
1.378 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc ATUS

[E=S[EeR =

05:59:52 AMS
Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW
= C SENSE:INT] SN AUTO
Center Freq: 2.480000000 GHz
Trig: Free Run AvglHold: 10110
#Atten: 30 dB

R T G T
Center Freq 2.480000000 GHz

#FGain:Low Radio Device: BTS

MKr2 2.4805736 GHZ]
Ref Offset 7.89 dB
Ref 27.89 dBm -16.020 dBm

#Res BW 20 kHz #VBW 62 kHz
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-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc TATUS
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o | & s
IGN AUT _10:01:30 AMSep 28,2023
Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW

nter Freq: 2.4020000(
> Tri
#Atten: 30 dB

i R T S0 A
Center Freq 2.402000000 GHz

#IFGain:Low

Hz
AvglHold: 10/10
Radio Device: BTS

Ref Offset 7.89 dB
Ref 27.89 dBm

#VBW 62 kHz

Occupied Bandwidth Total Power 7.75 dBm
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12.916 kHz % of OBW Power
1.364 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= 'STATUS|

=
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Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW

EINT] A
enter Freq: 2.44100000
. Trig: FreeRun

#Atten: 30 dB

AvglHold: 10110

#IFGain:Low Radio Device: BTS

Ref Offset 7.89 dB
Ref 27.89 dBm

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power 7.60 dBm
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12.712 kHz % of OBW Power
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99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

=3 'STATUS
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8DPSK_3-DH1_Channel 39

[ Keysight Spectrum Analyzer - Occupicd BW
g R T A

Center Freq 2.480000000 GHz

10:04:25 AMSep 28, 2023
Radio Std: None
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1.1652 MHz
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usc sTATUS

Void

8DPSK_3-DH1_Channel 78
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9. Transmitter unwanted emissions in the out-of-band domain
9.1. Limit

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band,
shall not exceed the values provided by the mask in figure 1.

Spurious Domain Ol OF Band Domain (O0B) | Aflocated Band Qut Of Band Domain (QOB) Spurious Domrain

A r

2 400 MHz - 2BW 2 400 MHz - BW 2 400 Mhz 2483 5MHz 24835 MHz + BW 2 483.5 MHz + 2BW
A: -10 dBm/MHz e.i.rp.
B: -20 dBmMHz a.i.rp. BW = Occupied Channel Banowinth in MMz or 1 MHz whichaver is greafer
C: Spurious Domain hrils

Figure 1: Transmit mask

9.2. Test Setup

Spectrum

EUT Analyzer

The measurements were performed at normal environmental conditions. The measurement was
performed at the lowest and the highest channel on which the equipment can operate.

The equipment was configured to operate under its worst case situation with respect to output power.
In case of conducted measurements the transmitter shall be connected to the measuring equipment
via a suitable attenuator. The frequency has to be recorded for the right and left end above threshold
of highest and lowest channel respectively.

9.3. Test Procedure

Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.8.

Connect the UUT to the spectrum analyzer and use the following settings:

Centre Frequency: 2484 MHz
Span OHz
RBW/ VBW 1MHz/3MHz
Filter Mode Channel filter
Sweep Mode Continuous
Sweep Points Sweep Time [s]/ (1 ps) or 5 000 whichever
is greater
Detector RMS
Trace Mode Max Hold
Video trigger; in case video triggering is
Trigger Mode not possible, an external trigger source
may be used
> 120 % of the duration of the longest
Sweep Time: burst detected during the measurement of

the RF Output Power
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9.4. Test Result

0o0B
Emission Segments
(dBm)

Test Freq.
(MHz)

Limit Margin

Mode Channel (dBm) (dB)

Result

2 400 MHz -
2399.5 -44.653 BW to 2 400 -10 -34.65 PASS
MHz

2400 MHz -

2BWto 2
2398.5 -46.998 400 MHz - -20 -27.0 PASS

GFSK_DH1 BW

2483,5 MHz
2484 -46.63 to 2 483,5 -10 -36.63 PASS
MHz + BW

2483,5 MHz
+BWto 2
2485 -46.56 483.5 MHz + -20 -26.56 PASS

2BW

2 400 MHz -
2399.5 -35.639 BW to 2 400 -10 -25.64 PASS
MHz

2400 MHz -

2BWto 2
2398.5 -42.81 400 MHz - -20 -22.81 PASS

m/4DQPSK_2-DHA1 Hopping BW

2483,5 MHz
2484 -44.564 to 2 483,5 -10 -34.56 PASS
MHz + BW

2 483,5 MHz
+BWto 2
2485 -44.713 483.5 MHz + -20 -24.71 PASS

2BW

2 400 MHz -
2399.5 -35.847 BW to 2 400 -10 -25.85 PASS
MHz

2400 MHz -
2BWto 2
400 MHz -

BW

2398.5 -42.329 -20 -22.33 PASS

8DPSK_3-DH1

2483,5 MHz
2484 -42.659 to 2 483,5 -10 -32.66 PASS
MHz + BW

2 483,5 MHz
+BWto 2
2485 -42.491 483.5 MHz + -20 -22.49 PASS

2BW

Test Graphs

2400 - 2 * OBW to 2400 | 2483.5 MHz to 2483,5 MHz + 2 BW
GFSK_DH1 GFSK_DH1
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2483.5 MHz to 2483,5 MHz + 2 BW
mOut-of Band Emissions(2483.5 MHz to 2483,5 MHz + 2 BW) mLimi

2400 - 2 * OBW to 2400 | 2483.5 MHz to 2483,5 MHz + 2 BW

m/4DQPSK 2-DH1 m/4DQPSK 2-DH1
T 2483.5 MHz to 2483,5 Mz + 2 BN
2400 - 2 * OBW to 2400 | 2483.5 MHz to 2483,5 MHz + 2 BW
8DPSK 3-DH1 8DPSK 3-DH1
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10. Transmitter unwanted emissions in the spurious domain

10.1. Applied Procedures / Limit

Frequency range Maximum power Bandwidth
30MHz-47MHz -36dBm 100kHz
47MHz-74MHz -54dBm 100kHz

74MHz-87.5MHz -36dBm 100kHz

87.5MHz-118MHz -54dBm 100kHz
118MHz-174MHz -36dBm 100kHz
174MHz-230MHz -54dBm 100kHz
230MHz-470MHz -36dBm 100kHz
470MHz-694MHz -54dBm 100kHz
694MHz-1GHz -36dBm 100kHz
1GHz -12.75GHz -30dBm 1MHz

10.2. Measuring Instruments and Setting

The following table is the setting of the Spectrum Analyzer.

The emissions over the range 30 MHz to 1 000 MHz shall be identified.

Spectrum Analyzer Setting

Start Frequency 30 MHz

Stop Frequency 1000 MHz
Detector Mode Peak

Trace Mode Max Hold

Filter type 3 dB (Gaussian)
RBW / VBW 100 kHz / 300 kHz

Sweep Points

219 400

The emissions over the range

1 GHz to 12.75 GHz shall be identified.

Spectrum Analyzer Setting

Start Frequency 1 GHz

Stop Frequency 12.75 GHz
Detector Mode Peak

Trace Mode Max Hold

Filter type 3 dB (Gaussian)
RBW / VBW 1 MHz / 3 MHz
Sweep Points =23 500

10.3. Test Procedures

Refer to EN 300 328 V2.2.2 Clause 5.4.9.
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10.4. Test Setup
Below 1GHz

Semi-anechoic 3m Chamber

Anteanne Elevation Varies From 1 o4 m
Turn Table Frem 07 to 360

dm

[

urm Table

Above 1GHz

&echaic 3m Chamber

Antenna Elevation Vanes From 1 o4 m
Tum Table From 0" &0 380
am

T Table

Absorbers
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11.5. Test Results

The worst test mode is GFSK, and the test data are record as below:

Below 1GHz
Test Mode: GFSK-CHO0
Temperature: 25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency | Reading Correct Result Limit Margin L
(MHz) | (dBm) | Factor(dB)| (dBm) | (dBm) (@B) | Remark | Polarization
130.2106 -57.63 11.51 -46.12 -36 -10.12 peak Horizontal
241.0326 -58.41 13.21 -45.20 -36 -9.20 peak Horizontal
385.0126 -59.16 13.38 -45.78 -36 -9.78 peak Horizontal
518.4025 -77.84 14.55 -63.29 -54 -9.29 peak Horizontal
590.2031 -78.13 15.09 -63.04 -54 -9.04 peak Horizontal
681.0253 -79.46 16.57 -62.89 -54 -8.89 peak Horizontal
89.6532 -73.51 10.36 -63.15 -54 -9.15 peak Vertical
268.3411 -58.62 13.11 -45.51 -36 -9.51 peak Vertical
435.2102 -58.39 13.23 -45.16 -36 -9.16 peak Vertical
523.1026 -77.41 14.32 -63.09 -54 -9.09 peak Vertical
623.2501 -77.63 14.98 -62.65 -54 -8.65 peak Vertical
671.2451 -78.01 16.45 -61.56 -54 -7.56 peak Vertical
Test Mode: GFSK-CH78
Temperature: 25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency | Reading Correct Result Limit Margin L
(MHz) (dBm) | Factor(dB) | (dBm) | (dBm) By | Remark | Polarization
123.0514 -56.39 11.51 -44.88 -36 -8.88 peak Horizontal
249.6352 -58.23 13.20 -45.03 -36 -9.03 peak Horizontal
368.2101 -57.43 13.37 -44.06 -36 -8.06 peak Horizontal
530.0214 -77.63 14.52 -63.11 -54 -9.11 peak Horizontal
628.4153 -77.41 15.06 -62.35 -54 -8.35 peak Horizontal
683.0214 -78.53 16.59 -61.94 -54 -7.94 peak Horizontal
98.5012 -72.56 10.38 -62.18 -54 -8.18 peak Vertical
263.2014 -57.83 13.15 -44.68 -36 -8.68 peak Vertical
421.0236 -58.44 13.31 -4513 -36 -9.13 peak Vertical
541.0236 -76.36 14.29 -62.07 -54 -8.07 peak Vertical
633.2014 -77.94 14.88 -63.06 -54 -9.06 peak Vertical
679.5416 -78.19 16.34 -61.85 -54 -7.85 peak Vertical
Note:

1. The emission behaviour belongs to narrowband spurious emission.
2. Calculation of result is: Result (dBm)= Reading (dBm)+ Correct Factor (dB)
3. GFSK mode is the worst mode and its data have been recorded in this report.
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Above 1GHz

Test Mode: GFSK-CHO0

Temperature: 25°C Relative Humidity: |60 %

Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency [ Reading Correct Result Limit Margin o

(MHz) (dBm) |Factor(dB)| (dBm) | (dBm) el foanzaton

43804.211 -57.63 17.99 -39.64 -30 -9.64 peak Horizontal
6342.012 -58.43 19.99 -38.44 -30 -8.44 peak Horizontal
7816.023 -59.63 20.58 -39.05 -30 -9.05 peak Horizontal
9153.201 -62.15 24.35 -37.8 -30 -7.8 peak Horizontal
10523.269 -65.37 27.66 -37.71 -30 -7.71 peak Horizontal
11023.514 -69.87 32.09 -37.78 -30 -7.78 peak Horizontal
4804.263 -57.16 17.99 -39.17 -30 -9.17 peak Vertical
6485.326 -58.33 19.99 -38.34 -30 -8.34 peak Vertical
7233.514 -59.61 20.58 -39.03 -30 -9.03 peak Vertical
9016.543 -62.53 24.35 -38.18 -30 -8.18 peak Vertical
10256.346 -66.83 27.66 -39.17 -30 -9.17 peak Vertical
11035.264 -70.52 32.09 -38.43 -30 -8.43 peak Vertical

Test Mode: GFSK-CH78
Temperature: 25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency | Reading | Correct Result Limit Margin o
(MHz) | (dBm) |Factor(dB)| (dBm) | (dBm) (dg) | Remark | Polarization
4960.325 -57.63 18.55 -39.08 -30 -9.08 peak Horizontal
6235.104 -58.61 20.39 -38.22 -30 -8.22 peak Horizontal
7316.025 -60.23 21.66 -38.57 -30 -8.57 peak Horizontal
8635.241 -62.85 24.56 -38.29 -30 -8.29 peak Horizontal
9152.016 -66.49 28.38 -38.11 -30 -8.11 peak Horizontal
11423.516 -70.32 32.63 -37.69 -30 -7.69 peak Horizontal
4960.023 -58.63 18.55 -40.08 -30 -10.08 peak Vertical
6158.234 -59.71 20.39 -39.32 -30 -9.32 peak Vertical
7263.014 -59.33 21.66 -37.67 -30 -7.67 peak Vertical
9025.316 -62.51 24.56 -37.95 -30 -7.95 peak Vertical
9532.546 -66.30 28.38 -37.92 -30 -7.92 peak Vertical
110243.653| -70.85 32.63 -38.22 -30 -8.22 peak Vertical
Note:

1. The emission behaviour belongs to narrowband spurious emission.
2. Calculation of result is: Result (dBm)= Reading (dBm)+ Correct Factor (dB)
3. GFSK mode is the worst mode and its data have been recorded in this report.
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11. Receiver spurious emissions
11.1. Applied Procedures / Limit

The spurious emissions of the receiver shall not exceed the values given in the following table.

In case of equipment with antenna connectors, these limits apply to emissions at the antenna port
(conducted). For emissions radiated by the cabinet or emissions radiated by integral antenna
equipment (without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and e.i.r.p.
for emissions above 1 GHz.

Clause Frequency range Maximum power Bandwidth
MHz-1GH -
431113 30MHz-1GHz 57dBm 100kHz
1GHz -12.75GHz -47dBm 1MHz

11.2. Measuring Instruments and

Setting

The following table is the setting of the Spectrum Analyzer.

The emissions over the range 30 MHz to 1 000 MHz shall be identified.

Spectrum Analyzer Setting

Start Frequency 30 MHz

Stop Frequency 1000 MHz
Detector Mode Peak

Trace Mode Max Hold

Filter type 3 dB (Gaussian)
RBW / VBW 100 kHz / 300 kHz

Sweep Points

219 400

The emissions over the range

1 GHz to 12.75 GHz shall be identified.

Spectrum Analyzer Setting

Start Frequency 1 GHz

Stop Frequency 12.75 GHz
Detector Mode Peak

Trace Mode Max Hold

Filter type 3 dB (Gaussian)
RBW / VBW 1 MHz / 3 MHz
Sweep Points =23 500

11.3. Test Procedures

Refer to EN 300 328 V2.2.2 Clause 5.4.10.
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11.4. Test Setup
Below 1GHz

Semi-anechoic 3m Chamber

Anteanne Elevation Varies From 1 o4 m
Turn Table Frem 07 to 360

dm

[

urm Table

Above 1GHz

&echaic 3m Chamber

Antenna Elevation Vanes From 1 o4 m
Tum Table From 0" &0 380
am

T Table

Absorbers
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12.5. Test Results

Below 1GHz
Test Mode: GFSK-CHO00
Temperature: 25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency [ Reading | Correct Result Limit Margin e
(MHz) | (dBm) |Factor(dB)| (dBm) | (dBm) (dp) | Remark | Polarization
122.0136 | -77.53 11.68 -65.85 -57 -8.85 peak Horizontal
2746315 | -78.64 13.24 -65.4 -57 -8.4 peak Horizontal
531.0263 | -79.54 14.68 -64.86 -57 -7.86 peak Horizontal
615.4283 | -79.63 15.21 -64.42 -57 -7.42 peak Horizontal
736.2014 | -80.32 15.62 -64.7 -57 -7.7 peak Horizontal
914.0236 | -81.42 16.98 -64.44 -57 -7.44 peak Horizontal
142.0136 | -75.96 10.01 -65.95 -57 -8.95 peak Vertical
316.0412 | -78.32 13.44 -64.88 -57 -7.88 peak Vertical
578.3602 [ -79.65 14.15 -65.5 -57 -8.5 peak Vertical
621.0355 | -80.23 15.08 -65.15 -57 -8.15 peak Vertical
908.4966 | -80.23 15.71 -64.52 -57 -7.52 peak Vertical
935.2041 -80.46 16.21 -64.25 -57 -7.25 peak Vertical
Test Mode: GFSK-CH78
Temperature: 25°C Relative Humidity: |60 %
Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency [ Reading [ Correct Result Limit Margin .
(MHz) (dBm) |Factor(dB)| (dBm) | (dBm) (dp) | Remark |Polarization
213.6254 -78.63 13.15 -65.48 -57 -8.48 peak Horizontal
348.6203 -78.36 13.57 -64.79 -57 -7.79 peak Horizontal
463.2056 -79.53 14.35 -65.18 -57 -8.18 peak Horizontal
653.0214 -80.16 15.14 -65.02 -57 -8.02 peak Horizontal
810.2036 -79.84 15.33 -64.51 -57 -7.51 peak Horizontal
911.0253 -80.63 16.05 -64.58 -57 -7.58 peak Horizontal
230.2143 -76.53 9.98 -66.55 -57 -9.55 peak Vertical
320.3256 -77.94 13.35 -64.59 -57 -7.59 peak Vertical
451.0236 -78.51 14.12 -64.39 -57 -7.39 peak Vertical
556.3021 -79.64 14.52 -65.12 -57 -8.12 peak Vertical
754.0136 -80.53 15.33 -65.2 -57 -8.2 peak Vertical
936.5412 -80.46 16.07 -64.39 -57 -7.39 peak Vertical
Note:

1. The emission behaviour belongs to narrowband spurious emission.
2. Calculation of result is: Result (dBm)= Reading (dBm)+ Correct Factor (dB)
3. GFSK mode is the worst mode and its data have been recorded in this report.
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Above 1GHz

Test Mode: GFSK-CHO00

Temperature: 25°C Relative Humidity: |60 %

Pressure: 1012 hPa Test Voltage: AC 230V/50Hz

Frequency | Reading Correct Result Limit Margin T

(MHz) (@Bm) | Factor(dB) | (dBm) | (dBm) | (dB) | emark |Polarization

3325.106 -73.26 17.69 -55.57 -47 -8.57 peak Horizontal
4213.051 -73.26 18.24 -55.02 -47 -8.02 peak Horizontal
5123.016 -74.53 19.57 -54.96 -47 -7.96 peak Horizontal
6253.014 -75.36 20.06 -55.3 -47 -8.3 peak Horizontal
8132.041 -77.14 22.11 -55.03 -47 -8.03 peak Horizontal
9126.305 -79.05 23.94 -55.11 -47 -8.11 peak Horizontal
3024.163 -74.13 17.76 -56.37 -47 -9.37 peak Vertical
463.0251 -74.1 18.07 -56.03 -47 -9.03 peak Vertical
5210.036 -75.32 19.68 -55.64 -47 -8.64 peak Vertical
6685.423 -75.32 19.88 -55.44 -47 -8.44 peak Vertical
8103.246 -77.49 21.94 -55.55 -47 -8.55 peak Vertical
9251.036 -77.94 23.24 -54.7 -47 -7.7 peak Vertical

Test Mode: GFSK-CH78

Temperature: 25°C Relative Humidity: |60 %

Pressure: 1012 hPa Test Voltage: AC 230V/50Hz
Frequency | Reading Correct Result Limit Margin o

(MHz) | (dBm) | Factor(dB) | (dBm) | (dBm) | (aB) | "omark |Polarization

3102.036 -72.53 17.71 -54.82 -47 -7.82 peak Horizontal
4293.651 -73.65 18.25 -55.4 -47 -8.4 peak Horizontal
5315.016 -74.59 19.58 -55.01 -47 -8.01 peak Horizontal
6142.503 -76.53 20.11 -56.42 -47 -9.42 peak Horizontal
7143.206 -77.53 22.06 -55.47 -47 -8.47 peak Horizontal
9158.036 -78.96 23.96 -55 -47 -8 peak Horizontal
3256.946 -73.49 17.64 -55.85 -47 -8.85 peak Vertical
4813.062 -74.53 18.13 -56.4 -47 -9.4 peak Vertical
5169.023 -75.16 19.71 -55.45 -47 -8.45 peak Vertical
6235.401 -75.36 19.95 -55.41 -47 -8.41 peak Vertical
7143.166 -75.89 21.29 -54.6 -47 -7.6 peak Vertical
913.0256 -78.94 23.11 -55.83 -47 -8.83 peak Vertical

Note:

1. The emission behaviour belongs to narrowband spurious emission.
2. Calculation of result is: Result (dBm)= Reading (dBm)+ Correct Factor (dB)
3. GFSK mode is the worst mode and its data have been recorded in this report.
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12. Receiver Blocking

12.1. Test Setup
Variable attenuator Performance
step size < 1 dB Monitoring
.f'.’ D i
- . - /, EVILE
Signalling Unit T
or
Companion e .
Ciges > _ATL “ » Splitter! j.... Direct Coupler
.| Comhiner i il uuT
Blocking Signal
Source
Y
Spectrum
Analyzer
Optional
12.2. Test Procedure
Refer to ETSI EN 300 328 V2.2.2 Clause 5.4.11.
12.3. Categorization

Receiver category 1
Adaptive equipment with a maximum RF output power greater than 10 dBm e.i.r.p.

shall be considered as receiver category 1 equipment.

Receiver category 2
Non-adaptive equipment with a Medium Ultilization (MU) factor greater than 1 % and less than or

equal to 10 % (irrespective of the maximum RF output power); or quipment (adaptive or
non-adaptive) with a maximum RF output power greater than 0 dBm e.i.r.p. and less than or

equal to 10 dBm e.i.r.p.

Receiver category 3
Non-adaptive equipment with a maximum Medium Utilization (MU) factor of 1 % (irrespective of

the maximum RF output power); or equipment (adaptive or non-adaptive) with a maximum RF
output power of 0 dBm e.i.r.p.
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12.4. Limit

Table 6 contains the Receiver Blocking parameters for Receiver Category 1 equipment.

Table 6: Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean power Blocking Blocking Type of blocking
from companion dewvice (dBm) sigmal signal power signal
{(see notes 1 and 4) frequency {dBm)
(MH=zZ) (see note 4)
(-132 dBm + 10 = log, ,(CCBWW )) 2 280
or -G8 dBm whichewver is less 2 504
(see note 2)
2 200
(-139 dBm + 10 = log,g{OCBW)) 2 330 = I
’ = 2 360
or -74 dBm whichewver is less 2 524
(see note 3) 2 584
2 674

MOTE 1: OCBWY is in Hz.

NOTE 2: In case of radiated measurements using a companion dewvice and the level of
the wanted signal from the companion device cannot be determined, a relative
test may be perfformed using a wanted signal up to P, + 26 dB where P__. IS

the minimum level of wanted signal reguired to meet the minimum performance
criteria as defined in clause 4.3 .1.12 .3 in the absence of any blocking signal.

NOTE 3: In case of radiated measurements using a companion dewvice and the level of
the wanted signal from the companion device cannot be determined, a relative
test may be performed using a wanted signal up to P_,, + 20 dB where P___is
the minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

NOTE 4: The level specified is the level at the UUT receiver input assuming a O dBi
antenna assembly gain. In case of conductad measuremeants, this leveal has to
be cormected for the (in-band) antenna assembiy gain {G). In case of radiated
measurements, this level is equivalent to a power flux density (PFD) in front of
the UUT antenna with the UUT being configuredfpositioned as recorded in
clause 5.4 3.2 2

Table 7 contains the Receiver Blocking parameters for Receiver Category 2 equipment.

Table 7: Receiver Blocking parameters receiver Category 2 equipment

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm}) signal signal power signal
(see notes 1 and 3) frequency (dBm)
(MHz) (see note 3)
(-139 dBm = 10 x log,,(OCBW) + 10d8) | 2320
or (-74 dBm = 10 dB) whichever is less > 300 -34 Cw
{see note 2} 3 5a4

MNOTE 1: COCBW is in Hz

NOTE 2 In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determinad, a relative test
may be performed using a wanted signal up fo P, + 26 dB where P, is the

minimum level of wanited signal reguired o meet the minimum performance
criteria as defined in clause £ 3.1.12.32 in the absence of any blocking signal.

MNOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be comrected
for the (in-band) antenna assembly gain {(G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2
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Table 8 contains the Receiver Blocking parameters for Receiver Category 3 equipment.
Table 8: Receiver Blocking parameters receiver Category 3 equipment

Wanted signal mean power from
companion device (dBm)
(see notes 1 and 3)

Blocking
signal
frequency

Blocking
signal power
(dBm)

Type of blocking
signal

{MHz)
2 330
2 504
2 300
2 534

{see note 3)

(-139 dBm + 10 = log,,(OCBW) + 20 d8)
or {-7d dBm = 20 dB) whichever is less
{522 note 2)

-34 CW

MOTE 1:
NOTE 2:

OCBW is in Hz.

In case of radiated measureaments using 2 companion device and the level of the
wanted signal from the companion device cannot be determinad, a relative the test
may be performed using a wanted signal up to P, + 30 dB where P, is the

minimum level of wanted signal reguired o meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be comected
for the (in-band) antenna assembly gain {G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2.

NOTE 3:

12.5. Test Result

Test Mode GFSK High Channel
Wanted
signal Blocking )
; Blocking Type of
Mean power signal . . PER | PER (%)
signal blocking o Result
From frequency . (%) Limit
_ Power (dBm) | signal
companion (MHz)
device (dBm)
2380 0.11
2504 0.03
2584 0.16
Test Mode GFSK Low Channel
Wanted
signal Blocking ;
. Blocking Type of
Mean power signal . . PER | PER (%)
signal blocking e Result
From frequency ; (%) Limit
. Power (dBm) | signal
companion (MHZz)
device (dBm)
2380 0.20
2504 0.08
2584 0.31

Note: GFSK mode is the worst mode and its data have been recorded in this report.
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13. Test Photograph

Spurious Emission Test

Spurious Emission Test (Horn)

14. EUT Constructional Details
Reference to the test report No. TR23040454-E-002.

*** the end of report ***
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