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TCT

1. General Product Information

1.1. EUT description

Report No.: TCT230224E004

Product Name .........c.cc......... :

SmartWatch

Model/Type reference.......... :

C20_Pro

Hardware Version ............... :

MOY.M81006.02

Software Version

. |IMOY-DGG5-2.0.3-DDO6EB5SF

Receiver Category ............... ;

Category 2 (According to item 5.1)

BT Version.....ocoveeeeeeieeienen.. :

V5.3(This report is for BLE)

Operation Frequency........... ;

2402MHz~2480MHz

Number of Channel.............. :

40

Modulation Type .......ccc....... :

GFSK

Antenna Type ........cccevveeees :

Internal Antenna

Antenna Gain ......c.coeeeeeeenen.. :

0dBi

Rating(S) .veeveeeeeeeeeiiiiieee, :

Rechargeable Li-ion Battery DC 3.7V

Note: The antenna gain listed in this report is provided by applicant, and the test laboratory is not responsible for

this parameter.

1.2. Model(s) list
None.

Hotline: 400-6611-140
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I C I Report No.: TCT230224E004

1.3. Operation Frequency

Channel | Frequency |Channel| Frequency [Channel| Frequency [Channel| Frequency
0 2402MHz 11 2424MHz 22 2446MHz 33 2468MHz
1 2404MHz 12 2426MHz 23 2448MHz 34 2470MHz
2 2406MHz 13 2428MHz 24 2450MHz 35 2472MHz
3 2408MHz 14 2430MHz 25 2452MHz 36 2474MHz
4 2410MHz 15 2432MHz 26 2454MHz 37 2476MHz
5 2412MHz 16 2434MHz 27 2456MHz 38 2478MHz
6 2414MHz 17 2436MHz 28 2458MHz 39 2480MHz
7 2416MHz 18 2438MHz 29 2460MHz
8 2418MHz 19 2440MHz 30 2462MHz
9 2420MHz 20 2442MHz 31 2464MHz
10 2422MHz 21 2444MHz 32 2466MHz

The EUT operation in above frequency list, and used test software to control the EUT for
staying in continuous transmitting and receiving mode. So test frequency is below:

Frequency (MHz)
Test channel
GFSK
Lowest channel 2402MHz
Middle channel 2440MHz
Highest channel 2480MHz
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2. Test Result Summary

Report No.: TCT230224E004

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Radio Spectrum Matter (RSM) Part of Tx
Test Item R Test Test Method [Limit/Severity | Uncertainty] Result
equirement
RF Output Clause Clause
Power 43292 5499 20dBm +1.5dB PASS
Power
Spectral 4C'§‘JZS§ g'j”;’; 10dBm/MHz |  +3dB PASS
Density J T
Duty Cycle,
Clause Clause Clause
Tx-sequence 5 % N/A
Tx-gap 4324 5.42.2 4.3.2.4.3
Medium
Utilisation 40'2;‘,‘”252 g':‘“;: < 10% +5 0% N/A
(MU) factor T e
Clause
4326.22&
. Clause Clause Clause
Adaptivity | 4’35 g 5462 | 432632& - N/A
Clause
4.3.2.6.4.2
Occupied
Channel 40'2;‘,‘”25;’ g'j‘“f; 4c?[a;s7e3 +5 % PASS
Bandwidth
Transmitter
unwanted
L . Clause Clause Clause
emissions in +3dB PASS
the OOB 4.3.2.8 5.48.2 4.3.2.8.3
domain
Transmitter
unwanted
W i . Clause Clause Clause
emissions in +4.28dB PASS
the spurious 4329 5.49.2 4.3.2.9.3
domain
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Report No.: TCT230224E004

Radio Spectrum Matter (RSM) Part of Rx

Test Item

Test

. Test Method
Requirement

Limit/Severity

Uncertainty | Result

Receiver
spurious
emissions

Clause

Clause 4.3.2.10 54102

Clause 4.3.2.10.3

+4.28dB PASS

Receiver

Blocking

Clause

Clause 4.3.2.11 541192

Clause 4.3.2.11.4

& PASS

Note:

1 PASS: Test item meets the requirement.

2. N/A: Test case does not apply to the test object.

3. The test result judgment is decided by the limit of test standard.

4. Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.
Temperature (Uncertainty): £1°C  Humidity(Uncertainty): 5%
Uncertainty: +3%(for DC and low frequency voltages)

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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3. General Information
3.1. Test environment and mode

Report No.: TCT230224E004

ltem Normal Extreme condition
condition
HT LT
Temperature +25°C
+40°C -10°C

Voltage DC 3.7V

Humidity 20%-95%
Atmospher_lc 1008 mbar

Pressure:
Test Mode:

Transmitting mode:

Keep the EUT in transmitting mode with
modulation.

Receiving mode:

Keep the EUT in receiving mode.

3.2. 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.

Equipment

Model No.

Serial No.

FCCID

Trade Name

/

/

/

/

/

Note:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended use.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT230224E004

3.3. Test Instruments List

Radiated Emission

Name Model No. Manufacturer | Date of Cal. Due Date
EMI Test Receiver ESIB7 R&S Jul. 04, 2022 | Jul. 03, 2023
i‘ﬁ;?er? FSQ40 R&S Jul. 04, 2022 | Jul. 03, 2023
Pre-amplifier 8447D HP Jul. 04, 2022 | Jul. 03, 2023
Pre-amplifier |LNPA 0118G-45 SKET Feb. 21, 2023 | Feb. 20, 2024
Pre-amplifier |LNPA_1840G-50 SKET Feb. 21, 2023 | Feb. 20, 2024
Broadband

VULB9163 Schwarzbeck Jul. 06, 2022 | Jul. 05, 2023
Antenna

Horn Antenna BBHA 9120D Schwarzbeck Jul. 06, 2022 | Jul. 05, 2023
Horn Antenna BBHA 9170 Schwarzbeck | Feb. 25,2023 | Feb. 24, 2024
Coaxial cable RC-18G-N-M SKET Feb. 25, 2022 | Feb. 24, 2024
Coaxial cable RC_40G-K-M SKET Feb. 25, 2022 | Feb. 24, 2024
Loop antenna FMZB1519B Schwarzbeck | Jun. 12,2022 | Jun. 11, 2023

Conducted Emission

Name Model No. Manufacturer Date of Cal. Due Date
ypectum N9020A Agilent Jul. 05,2022 | Jul. 04, 2023
Analyzer

Signal Generator N5182A Agilent Jul. 04, 2022 | Jul. 03, 2023
Signal Generator E4421B Agilent Jul. 05, 2022 | Jul. 04, 2023
Po""eé OSXensor TCT-RF-001 MWRFtest Jul. 05,2022 | Jul. 04, 2023
Combiner Box AT890-RFB Ascentest / /
Wideband Radio
Communication CMW500 R&S Jul. 04, 2022 Jul. 03, 2023
Tester

Programable
tempratuce and

P ity 3Q-2000 JQ Jul. 05,2022 | Jul. 04, 2023
chamber
DC Power KR3005K Kingrang Jul. 05,2022 | Jul. 04, 2023
Supply
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I C I Report No.: TCT230224E004

4. Facilities and Accreditations

4.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:
e FCC - Registration No.: 645098

SHENZHEN TONGCE TESTING LAB

Designation Number: CN1205

The testing lab has been registered and fully described in a report with the (FCC)
Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files.

e |C - Registration No.: 10668A-1
SHENZHEN TONGCE TESTING LAB
CAB identifier: CN0O031

The testing lab has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing.

4.2. Location

Shenzhen TCT Testing Technology Co., Ltd.

Address: 2101 & 2201, Zhenchang Factory, Renshan Industrial Zone, Fuhai Subdistrict,
Bao'an District, Shenzhen, Guangdong, China

TEL: +86-755-27673339
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5. Transmit Requirement

Report No.: TCT230224E004

5.1. RF Output Power

5.1.1. Test Specification

Test Requirement: ETSI EN 300 328 clause 4.3.2.2

Test Method: ETSI EN 300 328 clause 5.4.3.2.1

Limit: 20dBm

Programmed
temperature
chamber-

Power Supply

Spectrum

| Combiner Box

Test Setup:

PC

Power Sensor
Box
Keyboard
Step 1:

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 clauses
4.3.1.3.2 or 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) are captured.

Note 1: For adaptive equipment, to increase the measurement accuracy, a higher
number of bursts may be used.

Test Procedure: Step 2:

For conducted measurements on devices with one transmit
chain:

-Connect the power sensor to the transmit port, sample the
transmit signal and store the raw data. Use these stored
samples in all following steps.

For conducted measurements on devices with multiple
transmit chains:

-Connect one power sensor to each transmit port for a
synchronous measurement on all transmits ports.

-Trigger the power sensors so that they start sampling at
the same time. Make sure the time difference between the

samples of all sensors is less than half the time between
two samples.

Page 10 of 45
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TCT

Report No.: TCT230224E004

-For each instant in time, sum the power of the individual
samples of all ports and store them. Use these stored
samples in all following steps.

Step 3:
Find the start and stop times of each burst in the stored
measurement samples.

Note 2: The start and stop times are defined as the points where the power is at
least 20 dB below the RMS burst power calculated in step 4.

Step 4:
Between the start and stop times of each individual burst
calculate the RMS power over the burst. Save these Pburst
values, as well as the start and stop times for each burst.

1k
P _=—>»PFP (1)

burst k sample
(—
1=l

Step 5:
The highest of all Pburst values (value "A" in dBm) will be
used for maximum e.i.r.p. calculations.

Step 6:
Add the (stated) antenna assembly gain "G" in dBi of the
individual antenna.
If applicable, add the additional beamforming gain "Y" in dB.
If more than one antenna assembly is intended for this
power setting, the maximum overall antenna gain (G or G +
Y) shall be used.
The RF Output Power (P) shall be calculated using the
formula below:

P=A+G+Y

Test Instrument:

Refer to Item 3.3

Test Result:

PASS

Hotline: 400-6611-140
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I C I Report No.: TCT230224E004

5.1.2. Test Data

GFSK
(AM)
Max
Burst ..
Test Burst Max EIRP Limit
conditions | €M | Number | RMS 1 (4Bm EIRP) | (dBm EIRP) | RESUM
Power
(dBm)
Lowest 25 6.20 6.20
Normal Middle 25 1.81 1.81
Highest 25 2.15 2.15
Lowest 25 6.11 6.11
NVHT Middle 25 1.76 1.76 20 PASS
Highest 25 2.04 2.04
Lowest 25 6.09 6.09
NVLT Middle 25 1.61 1.61
Highest 25 2.00 2.00

Note: 1>. V= Voltage, T= Temperature, N=Normal
2>. Cable Loss=0.5dB, Antenna Gain= 0dBi, this factors have been set in test software.

(2M)
Max
Burst .
COanei?itons CINEmmEl Nilrjnrggr PRMS (gﬂsar):] IEEI|§F;) (dBIr_r:r?EIItRP) RESU
ower
(dBm)
Lowest 25 6.26 6.26
Normal Middle 25 2.11 2.11
Highest 25 1.94 1.94
Lowest 25 6.18 6.18
NVHT Middle 25 2.07 2.07 20 PASS
Highest 25 1.88 1.88
Lowest 25 6.02 6.02
NVLT Middle 25 2.04 2.04
Highest 25 1.76 1.76

Note: 1>. V= Voltage, T= Temperature, N=Normal
2>, Cable Loss=0.5dB, Antenna Gain= 0dBi, this factors have been set in test software.
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Report No.: TCT230224E004

5.2. Power Spectral Density

5.2.1. Test Specification

Test Requirement:

ETSI EN 300 328 clause 4.3.2.3

Test Method:

ETSI EN 300 328 clause 5.4.3.2.1

Limit:

10dBm/MHz

Test setup:

| Power Supply }_l EUT |

Combiner Box
PC

Test procedure:

Power Sensor
Box
Keyboard
Step 1:

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

Start Frequency: 2400 MHz
Stop Frequency: 2483.5 MHz
Resolution BW: 10 kHz
Video BW: 30 kHz
Sweep Points: > 8350

NOTE:For spectrum analysers not supporting this number of sweep
points, the frequency band may be segmented.

Detector: RMS
Trace Mode: Max Hold
Sweep time: 10 s; the sweep time may be increased further

until a value where the sweep time
has no impact on the RMS value of the signal
For non-continuous signals, wait for the trace to be
completed. Save the (trace) data set to a file.
Step 2:
For conducted measurements on smart antenna systems
using either operating mode 2 or 3 (see clause 5.1.3.2),
repeat the measurement for each of the transmit ports. For
each frequency point, add up the amplitude (power) values
for the different transmit chains and use this as the new data
set.
Step 3:
Add up the values for amplitude (power) for all the samples
in the file.
Step 4:
Normalize the individual values for amplitude so that the
sum is equal to the RF Output Power (e.i.r.p.) measured

Page 13 of 45
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I C I Report No.: TCT230224E004

in clause 5.3.2.

Step 5:
Starting from the first sample in the file (lowest frequency),
add up the power of the following samples representing a 1
MHz segment and record the results for power and position
(i.e. sample #1 to #100). This is the Power Spectral Density
(e.i.r.p.) for the first 1 MHz segment which shall be recorded.

Step 6:

Shift the start point of the samples added up in step 5 by 1
sample and repeat the procedure in step 5 (i.e. sample #2

to #101).
Step 7:
Repeat step 6 until the end of the data set and record
the radiated Power Spectral Density values for each of the
1 MHz segments.

Test Instruments: Refer to Item 3.3
Test Mode: Transmitting mode
Test Result PASS

Page 14 of 45
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TCT

5.2.2. Test Data

Report No.: TCT230224E004

(IM)

Max PSD Limit
Frequency (MH2) | 1iBm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] et
2402 6.31 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] Rl
2440 1.75 10 PASS

Max PSD Limit
Frequency (MHZ) | 1B /MHZ(EIRP)] | [dBM/MHZ(EIRP)] RESUL
2480 2.09 10 PASS

2M)

Max PSD Limit
Frequency (MH2) | 1iBm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] el
2402 5.25 10 PASS

Max PSD Limit
Frequency (MH2) | 1iBm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] el
2440 1.13 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] el
2480 0.91 10 PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT230224E004

5.3. Occupied Channel Bandwidth

5.3.1. Test Specification

Test Requirement: ETSI EN 300 328 clause 4.3.2.7
Test Method: ETSI EN 300 328 clause 5.4.7.2
The Occupied Channel Bandwidth for each hopping frequency

Sllulie shall fall completely within the band 2400MHz ~ 2483.5MHz.
| Power Supply |_| EUT |

Test Setup: pC
O L

Test Mode: Transmitting mode

Step 1:
Connect the UUT to the spectrum analyzer and use the
following settings:
Centre Frequency: The centre frequency of the channel under test
Resolution BW: ~ 1 % of the span without going below 1 %
Video BW: 3 x RBW

Frequency Span for Lowest frequency separation that is used
frequency hopping within the hopping sequence

equipment:
Frequency Span for 2 x Nominal Channel Bandwidth (e.g. 40 MHz
other types of for a 20 MHz channel)
equipment:
Detector Mode: RMS
Test Procedure:
Trace mode: Max Hold
Trace mode: 1s
Step 2:

Wait for the trace is completed.
Find the peak value of the trace and place the analyzer
marker on this peak.

Step 3:
Use the 99 % bandwidth function of the spectrum analyzer to
measure the Occupied Channel Bandwidth of the UUT. This
value shall be recorded.

Note: Make sure that the power envelope is sufficiently above the noise floor of the
analyzer to avoid the noise signals left and right from the power envelope
being taken into account by this measurement.

Test Instrument: Refer to Item 3.3

Test Result: PASS

Page 16 of 45
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5.3.2. Test data

(AM)

Report No.: TCT230224E004

: 99% Declared
Mo‘i“'ag'on ChTaer?rt]a Semeimietn | Bammet (F,\;{fz“) it | Pesmi

yp (MHz) (MHz)
Lowest 1.04 1.0 2401.48 | 2400MHz ~ | PASS

GFSK
1.04

Highest

2483.5MHz

1.0 2480.51

PASS

Test plots as follows:

Modulation Type:

Agilent Spoctrum Analyzer - Occupied BW
o .

Center Freq 2.402000000 GHz

Ref Offset 7.3 dB
Ref 27.30 dBm

Center 2.402 GHz
HRes BW 20 kHz
Occupled Bandwidth
1.0361 MHz
1.432 kHz
1.284 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz

MFGain:Low

Test Channel:

Lowest Channel

04:11:15 PMFeb 24, 202
Radio Std: None
Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB Radio Device: BTS
Mkr1 2.401481 GHz
-21.774 dBm

#VBW 62 kHz

Total Power 4.90 dBm

OBW Power 99.00 %
x dB -26.00 dB

Ref Offset 7.35 dB
Ref 27.35 dBm

Center 2.48 GHz
#Res BW 20 kHz

Occupied Bandwidth

1.0386 MHz
-8.032 kHz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

Highest Channel

"y .
2q; 2.430000000 GHz Radio 5td:
n Avg|Hold: 10110

Radio Device:

Mkr1 2.480511 GHz
-26.808 dBm

#VBW 62 kHz

Total Power 0.35 dBm

OBW Power 99.00 %
x dB -26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

(2M)

Report No.: TCT230224E004

: 99% Declared
M°‘i”'ae“°” ChTaerfrt]el Bandwidth | Bandwidth (II:\ALﬁ;) Limit | Result

yp (MH2) (MH2)
Lowest 2.06 2.0 2400.98 | 2400MHz ~ | PASS

GFSK :
Highest

2.05

2.0 2481.03

2483.5MHz | pAsS

Test plots as follows:

Modulation Type:

Transmit Freq Error
x dB Bandwidth

GFSK

Agilent Spectrum Analyzer - Occupied BW
" ;

Center Freq 2.402000000 GHz

Ref Offset 7.3 dB
Ref 27.30 dBm

Center 2.402 GHz
#Res BW 43 kHz

Occupied Bandwidth

2.0629 MHz
8.191 kHz
2.491 WHz

Test Channel:

A\ ALIGN OFF
eq: 2.402000000 GHz
un Avg|Hold: 10110

Mkr1 2.400977 GHz
-23.679 dBm

#VBW 120 kHz

Total Power 2.08 dBm

99.00 %
-26.00 dB

OBW Power
x dB

Lowest Channel

Modulation Type:

Transmit Freq Error
x dB Bandwidth

GFSK

Agilent Spectrum Analyzer - Occupied BW
" ;

Center Freq 2.480000000 GHz

Ref Offset 7.35 dB
Ref 27.35 dBm

Center 2.48 GHz
#Res BW 43 kHz

Occupied Bandwidth

2.0449 MHz
9.276 kHz
2.512 MHz

Center Freq: 2.480000000 GHz
»- Trig:Free Run

04:21:48 PMi
Radie Std: Nen
Avg|Hold: 10110
#Atten: 30 dB

#VBW 120 kHz

Total Power -1.95 dBm

99.00 %
-26.00 dB

OBW Power
x dB

Radio Device: BTS

Mkr1 2.481032 GHz
-27.687 dBm

Highest Channel

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT230224E004

5.4. Transmitter Unwanted Emissions In The OOB Domain

5.4.1. Test Specification

Test Requirement:

ETSI EN 300 328 clause 4.3.2.8

Test Method:

ETSI EN 300 328 clause 5.4.8.2

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 QOut Of Band Domain (O0B) Allocated Band Out Of Band Domain (O0B) Spurious Domain

A

Limit:
B
C
2400 MHz - 2BW 2 400 MHz - BW 2400 MHz 24835MHz  24835MHz + BW 24835 MHz + 2BW
A: -10 dBm/MHz e.i.rp.
B: -20 dBm/MHz e.i.rp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits
Figure 1: Transmit mask
| Power Supply |_| EUT |
Combiner Box
Test Setup: PC
Power Sensor
Box
Keyboard
Test Mode: Transmitting mode

Test Procedure:

The applicable mask is defined by the measurement results
from the tests performed under clause 5.4.7 (Occupied
Channel Bandwidth).
The Out-of-band emissions within the different horizontal
segments of the mask provided in figures 1 and 3 shall be
measured using the steps below. This method assumes the
spectrum analyser is equipped with the Time Domain Power
option.

Step 1:
Connect the UUT to the spectrum analyser and use the
following settings:

Centre Frequency: 2 484 MHz

Span: O Hz
Resolution BW: 1 MHz
Filter mode: Channel filter

Video BW: 3 MHz

Hotline: 400-6611-140
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Step 2: (segment 2 483,5 MHz to 2 483,5 MHz + BW)

Step 3: (segment 2 483,5 MHz + BW to 2 483,5 MHz + 2BW)

Step 4: (segment 2 400 MHz - BW to 2 400 MHz)

Detector Mode: RMS

Trace Mode: Max Hold

Sweep Mode: Continuous

Sweep Points: Sweep Time [s]/ (1us) or 5000 whichever is
greater

Trigger Mode: Video trigger

Notel: In case video triggering is not possible, an external trigger
source may be used.

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

Adjust the trigger level to select the transmissions with the
highest power level.

For frequency hopping equipment operating in a normal
hopping mode, the different hops will result in signal bursts
with different power levels. In this case the burst with the
highest power level shall be selected.

Set a window (start and stop lines) to match with the start
and end of the burst and in which the RMS power shall be
measured using the Time Domain Power function.

Select RMS power to be measured within the selected
window and note the result which is the RMS power within
this 1 MHz segment (2 483,5 MHz to 2 484,5 MHz).
Compare this value with the applicable limit provided by the
mask.

Increase the centre frequency in steps of 1 MHz and repeat
this measurement for every 1 MHz segment within the range
2 483,5 MHz to 2 483,5 MHz + BW. The centre frequency of
the last 1 MHz segment shall be set to 2 483,5 MHz + BW -
0,5 MHz (which means this may partly overlap with the
previous 1 MHz segment).

Change the centre frequency of the analyser to 2 484 MHz +
BW and perform the measurement for the first 1 MHz
segment within range 2 483,5 MHz + BW to 2 483,5 MHz +
2BW. Increase the centre frequency in 1 MHz steps and
repeat the measurements to cover this whole range. The
centre frequency of the last 1 MHz segment shall be set to 2
483,5 MHz + 2 BW - 0,5 MHz(which means this may partly
overlap with the previous 1 MHz segment).

Change the centre frequency of the analyser to 2 399,5 MHz
and perform the measurement for the first 1 MHz segment
within range 2 400 MHz - BW to 2 400 MHz Reduce the
centre frequency in 1 MHz steps and repeat the
measurements to cover this whole range. The centre

Hotline: 400-6611-140
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frequency of the last 1 MHz segment shall be set to 2 400
MHz - 2BW + 0,5 MHz(which means this may partly overlap
with the previous 1 MHz segment).

Step 5: (segment 2 400 MHz - 2BW to 2 400 MHz - BW)

Change the centre frequency of the analyser to 2 399,5 MHz
- BW and perform the measurement for the first 1 MHz
segment within range 2 400 MHz - 2BW to 2 400 MHz - BW.
Reduce the centre frequency in 1 MHz steps and repeat the
measurements to cover this whole range. The centre
frequency of the last 1 MHz segment shall be set to 2 400
MHz - 2BW + 0.5 MHz(which means this may partly overlap
with the previous 1 MHz segment).

Step 6:
In case of conducted measurements on equipment with a
single transmit chain, the declared antenna assembly gain
"G" in dBi shall be added to the results for each of the 1 MHz
segments and compared with the limits provided by the
mask given in figures 1 or 3. If more than one antenna
assembly is intended for this power setting, the antenna with
the highest gain shall be considered.

In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the
measurements need to be repeated for each of the active
transmit chains. The declared antenna assembly gain "G" in
dBi for a single antenna shall be added to these results. If
more than one antenna assembly is intended for this power
setting, the antenna with the highest gain shall be
considered. Comparison with the applicable limits shall be
done using any of the options given below:

Option 1: the results for each of the transmit chains for the
corresponding 1 MHz segments shall be added. The
additional beamforming gain "Y" in dB shall be added as well
and the resulting values compared with the limits provided
by the mask given in figures 1 or 3.

Option 2: the limits provided by the mask given in figures 1 or 3
shall be reduced by 10 x log10(Ach) and the additional
beamforming gain "Y" in dB. The results for each of the
transmit chains shall be individually compared with these
reduced limits.

Note 2: Ach refers to the number of active transmit chains.

It shall be recorded whether the equipment complies with the mask provided in
figures 1 or 3.

Test Instrument:

Refer to Item 3.3

Test Result:

PASS

Hotline: 400-6611-140
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5.4.2. Test data
(1M)
GFSK
Test EUT Read Level| Antenna Level Limit
conditions| Config, | Measurement (dBm/MH2) | a0 GainBi) | dBm(EIRP) | dBm(EIRP) | RESUl
2400-BW~2400 54.61 0 -54.61 -10
Lowest
2400-2BW~2400-BW -58.79 0 -58.79 220
Normal = 2483.5-2483 5+BW -63.23 0 -63.23 10 Pass
Highest = 183 5+BW~24835+2BW | -63.16 0 -63.16 -20
Cable Loss=0.5dB, Antenna Gain= 0dBi, this factors have been set in test software.
(2M)
GFSK
Test EUT Read Level| Antenna Level Limit
conditions| Config. | Measurement (dBm/MHz>| = \p ™ cainaR) | dBm(EIRP) | dBm(EIRP) | RESUT
2400-BW~2400 -32.28 0 -32.28 110
Lowest
2400-2BW~2400-BW -62.82 0 -62.82 -20
Normal = 2483.5~2483 5+BW -63.10 0 -63.10 10 Pass
Highest = 83 5+BW~24835+2BW | -63.03 0 -63.03 -20

Cable Loss=0.5dB, Antenna Gain= 0dBi, this factors have been set in test software.

Note: Normal = Normal Voltage, Normal Temperature;

Hotline: 400-6611-140
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5.5.

5.5.1. Test Specification

Report No.: TCT230224E004

Transmitter unwanted emissions in the spurious domain

Test Requirement:

ETSI EN 300 328 clause 4.3.2.9

Test Method:

ETSI EN 300 328 clause 5.4.9.2

Maximum power
Frequency Range e.r.p. (£1GHz) 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
Limit: 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 694 MHz -54 dBm 100 kHz
694 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12.75 GHz -30 dBm 1 MHz
For Conducted
| Power Supply |_| EUT |
Combiner Box
Power Sensor
Box
For Radiated
Below 1GHz
Test Setup:

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Above 1GHz

Horn Antenna Antenna Tower < |

Test Mode:

Transmitting Mode

Test Procedure:

1. Pre-scan
The test procedure below shall be used to identify potential
unwanted emissions of the UUT.

Step 1:
The sensitivity of the measurement set-up should be such
that the noise floor is at least 12 dB below the limits given in
tables 1 or 4.

Step 2:
The emissions over the range 30 MHz to 1 000 MHz shall be
identified. Spectrum analyser settings:

Resolution BW: 100 kHz

Video BW 300 kHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: =>19400

NOTE 1: For spectrum analysers not supporting this high number of sweep
points, the frequency band may need to be segmented.

Sweep time: For non continuous transmissions (duty cycle
less than 100 %), the sweep time shall be
sufficiently long, such that for each 100 kHz
frequency step, the measurement time is
greater than two transmissions of the UUT, on
any channel.

For Frequency Hopping equipment operating in
a normal operating (hopping not disabled)
mode, the sweep time shall be further
increased to capture multiple transmissions on
the same hopping frequency in different
hopping sequences.
NOTE 2: The above sweep time setting may result in long measuring times in case
of frequency hopping equipment. To avoid such long measuring times, an
FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during

Hotline: 400-6611-140
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the sweeps above and that fall within the 6 dB range below
the applicable limit or above, shall be individually measured
using the procedure in clause 5.4.9.2.1.3 and compared to
the limits given in table 4 or table 12.

Step 3:
The emissions over the range 1 GHz to 12,75 GHz shall be
identified. Spectrum analyser settings:

Resolution BW: 1 MHz

Video BW 3 MHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: = 23500

NOTE 3: For spectrum analysers not supporting this high number of sweep
points, the frequency band may need to be segmented.

Sweep time: For non continuous transmissions (duty cycle
less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz
frequency step, the measurement time is
greater than two transmissions of the UUT, on
any channel.

For Frequency Hopping equipment operating in
a normal operating (hopping not disabled)
mode, the sweep time shall be further
increased to capture multiple transmissions on
the same hopping frequency in different
hopping sequences.

NOTE 4: The above sweep time setting may result in long measuring times in
case of frequency hopping equipment. To avoid such long measuring
times, an FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during
the sweeps above that fall within the 6 dB range below the
applicable limit or above, shall be individually measured
using the procedure in clause 5.4.9.2.1.3 and compared to
the limits given in table 4 or table 12.Frequency Hopping
equipment may generate a block (or several blocks) of
spurious emissions anywhere within the spurious domain. If
this is the case, only the highest peak of each block of
emissions shall be measured using the procedure in clause
5.3.10.2.1.3.

Step 4:
In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the steps
2 and 3 need to be repeated for each of the active transmit
chains (Ach).The limits used to identify emissions during this
pre-scan need to be reduced with 10 x logio (Ach) (number
of active transmit chains).

2. Measurement of the emissions identified during the
pre-scan

Hotline: 400-6611-140
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The steps below shall be used to accurately measure the
individual unwanted emissions identified during the pre-scan
measurements above. This method assumes the spectrum
analyser has a Time Domain Power function.

Step 1:
The level of the emissions shall be measured using the
following spectrum analyser settings:

Measurement Mode: Time Domain Power
Centre Frequency: Frequency of emission identified during the

pre-scan

Resolution BW: 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)
Video BW 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)
Frequency Span: Zero Span

Sweep mode: Single Sweep

Sweep time: >120% of the duration of the longest burst

detected during the measurement of the RF
Output Power

Sweep points Sweep time [us] / (1 ps) with a maximum of
30000
Trigger: Video (burst signals) or Manual (continuous
signals)
Detector: RMS
Step 2:

Set a window where the start and stop indicators match the
start and end of the burst with the highest level and
record the value of the power measured within this window.
If the spurious emission to be measured is a continuous
transmission, the measurement window shall be set to
match the start and stop times of the sweep.

Step 3:
In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), step 2
needs to be repeated for each of the active transmit chains
(Ach)-
Sum the measured power (within the observed window) for
each of the active transmit chains.

Step 4:

The value defined in step 3 shall be compared to the limits

defined in tables 1 and 4.

Test Instrument: Refer to Item 3.3

Test Result: PASS
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5.5.2. Test Data

The lowest channel
= Spurious Emission Limit
requency
(MHz) - Level dBm(EIRP) Test Result
polarization dBm(EIRP)
97.67 Vertical -70.50 -54.00
4804.00 Y -48.70 -30.00
7206.00 Vv -51.92 -30.00
- \V/ - -
; PASS
97.67 Horizontal -72.51 -54.00
4804.00 H -50.82 -30.00
7206.00 H -51.06 -30.00
- H - -
The highest channel
Spurious Emission .
Frequency Limit Test Result
(MH2) - Level dBm(EIRP)
polarization dBm(EIRP)
83.62 Vertical -71.37 -36.00
4960.00 Vv -49.39 -30.00
7440.00 Vv -52.57 -30.00
- \V - -
; PASS
83.62 Horizontal -72.23 -36.00
4960.00 H -51.01 -30.00
7440.00 H -49.97 -30.00
- H - -

Note: Speed for 1M and 2M modulations of EUT have been tested, but the test data only show the worst case in this
report, and we found the worst case is 2M speed modulation. The test frequency range is 30MHz to 12,75GHz,
the reading of other frequencies emissions is attenuated more than 20 dB below the limits or the field strength is
too small to be measured.
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6. Receive Requirement

6.1. Spurious Emissions

6.1.1. Test Specification

Report No.: TCT230224E004

Test Requirement:

ETSI EN 300 328 clause 4.3.2.10

Test Method:

ETSI EN 300 328 clause 5.4.10.2

Maximum power Measurement
Frequency e.r.p. (1 GHz) bandwidth
Limit: e.i.r.p. (> 1 GHz)
30MHz to 1000 MHz -57 dBm 100 kHz
1GHz to 12.75GHz -47 dBm 1 MHz
For Conducted
| Power Supply |_| EUT |
Combiner Box
PC
Power Sensor
Box
Keyboard
For Radiated
Below 1GHz
S—
E Antenna Tower
= | Antenna
Test Setup: -] f——

|

Hotline: 400-6611-140

Tel: 86-755-27673339
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Above 1GHz

Horn Antenna Antenna Tower < |

Test Mode: Receive Mode

1. Pre-scan
The test procedure below shall be used to identify potential
unwanted emissions of the UUT.

Step 1:
The sensitivity of the spectrum analyser should be such that
the noise floor is at least 12 dB below the limits given in
tables 2 or 5.

Step 2:
The emissions over the range 30 MHz to 1 000 MHz shall be
identified. Spectrum analyser settings:

Resolution BW: 100 kHz
Video BW 300 kHz
Filter type 3 dB(Gaussian)
Detector mode: Peak
Trace Mode: Max Hold
Sweep Points: =>19400
Test Procedure: .
Sweep time Auto

Wait for the trace to stabilize. Any emissions identified
during the sweeps above and that fall within the 6 dB range
below the applicable limit or above, shall be individually
measured using the procedure in clause 5.4.10.2.1.3 and
compared to the limits given in table 5 or table 13.

Step 3:
The emissions over the range 1 GHz to 12,75 GHz shall be
identified. Spectrum analyser settings:

Resolution BW: 1 MHz

Video BW 3 MHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: = 23500
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NOTE: For spectrum analysers not supporting this high number of
sweep points, the frequency band may need to be segmented.

Sweep time: Auto

Wait for the trace to stabilize. Any emissions identified during

the sweeps above that fall within the 6 dB range below

the applicable limit or above, shall be individually measured

using the procedure in clause 5.4.10.2.1.3 and compared to

the limits given in table 5 or table 13.

Frequency Hopping equipment may generate a block (or

several blocks) of spurious emissions anywhere within the

spurious domain. If this is the case, only the highest peak of

each block of emissions shall be measured using the

procedure in clause 5.4.10.2.1.3.

Step 4.
In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the steps
2 and 3 need to be repeated for each of the active transmit
chains (Ach).The limits used to identify emissions during this
pre-scan need to be reduced with 10 x logio (Ach) (number
of active transmit chains).

2. Measurement of the emissions identified during the
pre-scan

The steps below shall be used to accurately measure the
individual unwanted emissions identified during the pre-scan
measurements above. This method assumes the spectrum
analyser has a Time Domain Power function.

Step 1:
The level of the emissions shall be measured using the
following spectrum analyser settings:

Measurement Mode Time Domain Power
Centre Frequency: Frequency of emission identified during the

pre-scan

Resolution BW: 100 kHz (<1 GHz) / 1 MHz (> 1 GHz)

Video BW 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)

Frequency Span: Zero Span

Sweep mode: Single Sweep

Sweep time: 30ms

Sweep points >30000

Trigger: Video (for burst signals) or Manual (for
continuous signals)

Detector: RMS

Step 2:
Set a window where the start and stop indicators match the

Hotline: 400-6611-140
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start and end of the burst with the highest level and record
the value of the power measured within this window.
If the spurious emission to be measured is a continuous
transmission, the measurement window shall be set to the
start and stop times of the sweep.
Step 3:
In case of conducted measurements on smart antenna
systems (equipment with multiple receive chains), step 2
needs to be repeated for each of the active receive chains
(Ach)-
Sum the measured power (within the observed window) for
each of the active receive chains
Step 4:
The values defined in step 3 shall be compared to the limits
defined in tables 2 and 5.

Test Instrument: Refer to Item 3.3

Test Result: PASS

Page 31 of 45

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




I C I Report No.: TCT230224E004

6.1.2. Test Data

The lowest channel
Spurious Emission .
Frequency Limit Test Result
(MH2) - Level dBm(EIRP)
polarization dBm(EIRP)
97.67 Vertical -70.10 -57.00
4804.00 Vv -61.36 -47.00
7206.00 Vv -58.69 -47.00
- \V} - -
; PASS
97.67 Horizontal -72.38 -57.00
4804.00 H -60.73 -47.00
7206.00 H -57.41 -47.00
- H - -
The highest channel
Spurious Emission _
Frequency Limit Test Result
(MHz) _ Level dBm(EIRP)
polarization dBm(EIRP)
83.62 Vertical -73.66 -57.00
4960.00 Vv -60.74 -47.00
7440.00 \% -59.31 -47.00
- \V} - -
, PASS
83.62 Horizontal -70.55 -57.00
4960.00 H -61.26 -47.00
7440.00 H -60.40 -47.00
- H -

Note: Speed for 1M and 2M modulations of EUT have been tested, but the test data only show the worst case in this
report, and we found the worst case is 2M speed modulation. The test frequency range is 30MHz to 12,75GHz,
the reading of other frequencies emissions is attenuated more than 20 dB below the limits or the field strength is
too small to be measured.
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6.2. Receiver Blocking

6.2.1. Test Specification

Test Requirement:

ETSI EN 300 328 clause 4.3.2.11

Test Method:

ETSI EN 300 328 clause 5.4.11.2

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 Utilization (MU) factor
greater than 1 % and less than or equal to 10 % or adaptive

Category: i ) . .
equipment with a maximum RF output power of 10 dBm e.i.r.p.
shall be considered as receiver category 2 equipment;
Receiver category 3
Non-adaptive equipment with a maximum Medium Utilization
(MU) factor of 1 % or adaptive equipment with a maximum RF
output power of 0 dBm e.i.r.p. shall be considered as receiver
category 3equipment.

Receiver category 1
Table 14: Receiver Blocking parameters for Receiver Category 1 equipment
Wanted signal mean power from Blocking signal | Blocking signal Type of
companion device (dBm) frequency power (dBm) blocking
(see notes 1 and 4) (MHz) (see note 4) signal
(-133 dBm + 10 x log,(OCBW)) or -68 dBm 5 380
whichever is less 2 504
(see note 2)
2300
(-139 dBm + 10 x log,o(OCBW)) or 74 dBm % ggg 34 cw
whichever is less 2 524
(see note 3) 2584
2674
NOTE 1: OCBW is in Hz.
LI m It NOTE 2: In case of radiated measurements using a companion device 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, + 26 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.

MNOTE 3. In case of radiated measurements using a companion device 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 o 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 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be corrected 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 54322

Receiver category 2

Hotline: 400-6611-140
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Table 15: 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) + 10 dB) %ggg
or {-74 dBm + 10 dB) whichever is less 7300 -34 =l
(see note 2) 2 584

NOTE 1: OCBW isin 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 determined, a relative test
may be performed using a wanted signal up to P, + 26 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 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 corrected
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.

Receiver category 3

Table 16: Receiver Blocking parameters receiver Category 3 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) + 20 dB) 2380
or (-74 dBm + 20 dB) whichever is less 24504 24 cw
(see note 2) % ggg

NOTE 1: OCBW 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 determined, a relative test
may be performed using a wanted signal up fo Pmin + 30 dB where Pmin 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 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 corrected
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.

Wariable allenualor Ferformance

step size < 1dB Mgnimnrg
/ avice
Signalling Unit /
or J ¥
Companlon

rect. Coupler
-

Test Setup: = ﬂ H .

Blocking Signal
Source

¥

Spectrum
Analyzer

| Optional

Test Mode: Normal operation Mode
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Test Procedure:

Step 1:

For non-FHSS equipment, the UUT shall be set to the lowest
operating channel on which the blocking test has to be
performed (see clause 5.4.11.1).

Step 2:

The blocking signal generator is set to the first frequency as
defined in the appropriate table corresponding to the receiver
category and type of equipment.

Step 3:

With the blocking signal generator switched off, a
communication link is established between the UUT and the
associated companion device using the test setup shown in
figure 6.

Unless the option provided in note 2 of the applicable table
referred to in clause 5.4.11.2.1 is used, the level of the wanted
signal shall be set to the value provided in the table
corresponding to the receiver category and type of equipment.
The test procedure defined in clause 5.4.2, and more in
particular clause 5.4.2.2.1.2, can be used to measure the
(conducted) level of the wanted signal however no correction
shall be made for antenna gain of the companion device (step
6 in clause 5.4.2.2.1.2 shall be ignored). This level may be
measured directly at the output of the companion device and a
correction is made for the coupling loss into the UUT. The
actual level for the wanted signal shall be recorded in the test
report.

When the option provided in note 2 of the applicable table
referred to in clause 5.4.11.2.1 is used, the attenuation of the
variable attenuator shall be increased in 1 dB steps to a value
at which the minimum performance criteria as specified in
clause 4.3.1.12.3 or clause 4.3.2.11.3 is still met. The resulting
level for the wanted signal at the input of the UUT is Pmin. This
signal level (Pmin) is increased by the value provided in

note 2 of the applicable table corresponding to the receiver
category and type of equipment.

Step 4:

The blocking signal at the UUT is set to the level provided in
the table corresponding to the receiver category and type of
equipment.

If the performance criteria as specified in clause 4.3.1.12.3 or
clause 4.3.2.11.3 are met then proceed to step 6.

Step 5:

If the performance criteria as specified in clause 4.3.1.12.3 or
clause 4.3.2.11.3 is not met, step 3 and step 4 shall be
repeated after that the frequency of the blocking signal set in
step 2 has been increased with a value equal to the Occupied
Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency
offset shall be less than or equal to 10 MHz. If this frequency
offset is more than 7 MHz, the level of the wanted signal shall
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be increased by 3 dB.

- For the blocking frequency 2 503,5 MHz, where this
frequency offset shall be less than or equal to 10 MHz. If this
frequency offset is more than 7 MHz, the level of the wanted
signal shall be decreased by 3 dB.

If the performance criteria as specified in clause 4.3.1.12.3 or
clause 4.3.2.11.3 is still not met, step 3 and step 4 shall be
repeated after that the frequency of the blocking signal set in
step 2 has been decreased with a value equal to the Occupied
Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency
offset shall be less than or equal to 10 MHz. If this frequency
offset is more than 7 MHz, the level of the wanted signal shall
be decreased by 3 dB.

- For the blocking frequency 2 503,5 MHz, where this
frequency offset shall be less than or equal to 10 MHz. If this
frequency offset is more than 7 MHz, the level of the wanted
signal shall be increased by 3 dB.

If the performance criteria as specified in clause 4.3.1.12.3 or
clause 4.3.2.11.3 is still not met, the UUT fails to comply with
the Receiver Blocking requirement and step 6 and step 7 are
no longer required.

It shall be recorded in the test report whether the shift of
blocking frequencies as described in the present step

was used.

Step 6:

Repeat step 4 and step 5 for each remaining combination of
frequency and level for the blocking signal as provided in the
table corresponding to the receiver category and type of
equipment.

Step 7:

For non-FHSS equipment, repeat step 2 to step 6 with the UUT
operating at the highest operating channel on which the
blocking test has to be performed (see clause 5.4.11.1).

Step 8:

It shall be assessed and recorded in the test report whether the
UUT complies with the Receiver Blocking requirement.

Test Instrument: Refer to Item 3.3

Test Result: PASS
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6.2.2. Test data

1M):

GFSK Lowest Channel
Wanted Blocking .

signal mean signal si Br:ZICklcr)]vg\]/er Result Limit Verdict
power frequency 9 dBp (%) (%)

(dBm) (MH2) (dBm)
-68.83 2380 -34 0.79
-68.83 2504 -34 0.56
<10 PASS

-68.83 2300 -34 0.63
-68.83 2584 -34 0.78

Note: 1. OCBW= 1.04*10°Hz, (-139 dBm + 10 x log;o(OCBW)+10db)=-68.83dbm; so
the Wanted signal mean Power is -68.83dbm
2. Blocking signal power should be equal or greater than -34dBm + Antenna gain,
Antenna gain is 0dBi.
3. PER has been monitored is 0.79%

4. Receiver Category: 2

GFSK Highest Channel
sigvr\llglnrt:gan Bls.?grl:g:g ’ Blocking Result Limit \
power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm)
-68.83 2380 -34 0.91
-68.83 2504 -34 0.73
<10 PASS
-68.83 2300 -34 0.87
-68.83 2584 -34 0.51

Note: 1. OCBW= 1.04*10°Hz, (-139 dBm + 10 x log;o(OCBW)+10db)=-68.83dbm; so
the Wanted signal mean Power is -68.83dbm
2. Blocking signal power should be equal or greater than -34dBm + Antenna gain,
Antenna gain is 0dBi.
3. PER has been monitored is 0.91%.
4. Receiver Category: 2
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(2M):

GFSK Lowest Channel
Wanted Blocking .

signal mean signal si Br:ZICklcr)]vg\]/er Result Limit Verdict
power frequency g dBp (%) (%) N\
(dBm) (MH2) (dBm)
-65.86 2380 -34 0.50
-65.86 2504 -34 0.74

<10 PASS

-65.86 2300 -34 0.53
-65.86 2584 -34 0.63

Note: 1. OCBW= 2.06*10°Hz, (-139 dBm + 10 x log;o(OCBW)+10db)=-65.86dbm; so
the Wanted signal mean Power is -65.86dbm
2. Blocking signal power should be equal or greater than -34dBm + Antenna gain,
Antenna gain is 0dBi.
3. PER has been monitored is 0.74%
4. Receiver Category: 2

GFSK Highest Channel
sigvr\llglnrtr?gan Bls?grl:g:g : Blocking Result Limit :
power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm)
-65.88 2380 -34 0.81
-65.88 2504 -34 0.56
<10 PASS
-65.88 2300 -34 0.68
-65.88 2584 -34 0.70

Note: 1. OCBW= 2.05*10°Hz, (-139 dBm + 10 x log;o(OCBW)+10db)=-65.88dbm; so
the Wanted signal mean Power is -65.88dbm
2. Blocking signal power should be equal or greater than -34dBm + Antenna gain,
Antenna gain is 0dBi.
3. PER has been monitored is 0.81%.

4. Receiver Category: 2
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7. Photographs of Test Configuration

Radiated Emission
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8. Photographs of EUT
Refer to the test report No. TCT230224E005
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ANNEX E

E.1 Information as required by EN 300 328 V2.2.2, clause 5.4.1

In accordance with EN 300 328, clause 5.4.1, the following information is provided by
the supplier.

a) The type of modulation used by the equipment:
[ JFHSS
X]Other forms of modulation
b) In case of FHSS modulation:
e In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:
e Incase of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:
e The Dwell Time:
c) Adaptive / non-adaptive equipment:
[ INon-adaptive Equipment
XAdaptive Equipment without the possibility to switch to a non-adaptive mode
[]Adaptive Equipment which can also operate in a non-adaptive mode
d) In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment: ms
[1The equipment has implemented an LBT based DAA mechanism
 In case of equipment using modulation different from FHSS:
[]The equipment is Frame Based equipment
[_IThe equipment is Load Based equipment

[ ]The equipment can switch dynamically between Frame Based and
Load Based equipment

The CCA time implemented by the equipment: US
X The equipment has implemented an non-LBT based DAA mechanism

[]The 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 behaviour, that behaviour is described here. (e.g. the different
combinations of duty cycle and corresponding power levels to be declared):

Report No.: TCT230224E004
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f) The worst case operational mode for each of the following tests:

RF Output Power
6.26dBm
Power Spectral Density
6.31dBm/MHz
Duty cycle, Tx-Sequence, Tx-gap
N/A
Dwell time, Minimum Frequency Occupation & Hopping Sequence (only for FHSS
equipment)
N/A
Hopping Frequency Separation (only for FHSS equipment)
N/A
Medium Utilisation
N/A
Adaptivity & Receiver Blocking
N/A
Occupied Channel Bandwidth
2.06MHz
Transmitter unwanted emissions in the OOB domain
-32.28dBm
Transmitter unwanted emissions in the spurious domain
-48.70dBm
Receiver spurious emissions
-57.41dBm

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

NOTE:

Hotl

X]Operating mode 1: Single Antenna Equipment
XIEquipment with only 1 antenna
[ ]JEquipment with 2 diversity antennas but only 1 antenna active at any
moment in time
[ ]Smart 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)
[_lOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam
forming
[ ]Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3]
legacy mode)
[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
Add more lines if more channel bandwidths are supported.
[ ]Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam
forming
[ISingle spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy
mode)
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[ ]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[ IHigh 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:

e  The number of Receive chains:

e  The number of Transmit chains:

[ |Symmetrical power distribution
[]Asymmetrical 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:

e Operating Frequency Range 1: 2402MHz t02480MHz

e Operating Frequency Range 2: MHz to MHz

NOTE: Add more lines if more Frequency Ranges are supported.
j) Occupied Channel Bandwidth(s):

e Occupied Channel Bandwidth 1: 2.06MHz

e Occupied Channel Bandwidth 2: MHz

NOTE: Add more lines if more channel bandwidths are supported.
k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):

X]Stand-alone

[_lCombined Equipment (Equipment where the radio part is fully integrated within
another type of equipment)

[IPlug-in radio device (Equipment intended for a variety of host systems)
[lOther

l)  The extreme operating conditions that apply to the equipment:
Operating temperature range: -10° C to 40° C
Operating voltage range: 3.3V to 4.1V []AC XIDC
Details provided are for the: [X]stand-alone equipment
[_]Combined (or host) equipment
[ Test 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:

e Antenna Type:
XInternal Antenna
Antenna Gain: 0dBi
If applicable, additional beamforming gain (excluding basic antenna
gain): dB
[ |Temporary RF connector provided
[INo temporary RF connector provided
[ |Dedicated Antennas (equipment with antenna connector)
[_ISingle power level with corresponding antenna(s)
[ IMultiple power settings and corresponding antenna(s)
Number of different Power Levels:
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Power Level dBm
1:
Power Level dBm
2:
Power Level dBm
3:

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).

e 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:

Ass:e#mbly (C(ajglr; ?dlBrrrF:) 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 2: dBm
Number of antenna assemblies provided for this power level:
Ass:tmbly 8%3 ((edlBrrrﬁ)) 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:
Ass:tmbly 8%'3 ((edlBrmp) Part number or model name
1
2
3
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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: [X]stand-alone equipment
[lcombined (or host) equipment
[ ltest jig
Supply Voltage [ JAC mains State AC voltage Vv
XIbc State DC voltage 3.7V
In case of DC, indicate the type of power source
[linternal Power Supply
DExternal Power Supply or AC/DC adapter

XBattery
[ ]other:

o) Describe the test modes available which can facilitate testing:
Refer to clause 3.1

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
Bluetooth®
s) Geo-location capability supported by the equipment:

[ JYes

[ 1The 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

XINo

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):
The minimum performance criterion shall be a PER less than or equal to 10 %.
PER has been monitored is 0.91%.

et END OF REPORT*+x%x
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