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RF TEST REPORT

Certificate No. : TB210528151
Applicant . Navori SA
Equipment Under Test (EUT)

EUT Name : StiX

Model No. ;3700

Series Model No. : N/A

Brand Name . Navori

Receipt Date : 2021-05-14

Test Date : 2021-05-14 to 2021-06-22
Issue Date . 2021-06-22

Standards : ETSIEN 300 328 v2.2.2: 2019
Conclusions 2% IPASS

In the configuration tested, the EUT complied with the standards specified above. The EUT technically

complies with the Council Directive 2014/53/EU relating to radio equipment.

Test/Witness
Engineer

Engineer Supervisor

Engineer Manager : VVD\O‘ﬁ/ '
Ray Lai

This report details the results of the testing carried out on one sample. The results contained in
this test report do not relate to other samples of the same product. The manufacturer should
ensure that all products in series production are in conformity with the product sample detailed
in the report.
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1 General Information

1.1 Client Information

Applicant Navori SA

Address Rue du Lion d’Or 4, CH-1003 Lausanne, Switzerland

Manufacturer Shenzhen MicoRose Technology Co., Ltd.

Addrets 8B2A, Daging Building, southeast of the_ inter_se(_:tion of Shennan _
Road and Guangshen Expressway, Futian District, Shenzhen, China

1.2 General Description of EUT (Equipment Under Test)

EUT Name StiX

Model(s) 3700
QRpratien Bluetooth 4.0(BLE): 2402MHz~2480MHz
Frequency:
Modulation Type: GFSK
Bit Rate of

SRS Transmitter 1Mbps

roduc

Channel

Description Separation: 2MHz
Number of Channel: | Please see note()
Apietha G, 2.0dBi PCB Antenna
Designation:
E.lLR.P.: 0.17dBm (Max)
For Adapter:

Power Supply Input: 100-240V~
Output:5V—=, 2.5A

Software Version android 9.0

Hardware Version V1

Connecting I/O Please refer to the User's Manual

Port(S)

Remark: The antenna gain provided by the applicant, the verified for the RF conduction test
provided by TOBY test lab.

Note:

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

the User’'s Manual.

(2) This Test Report is ETSI EN 300 328 for Bluetooth function, under RED Article 3.2.

IB-RF-075-1. 0




Report No.: TB-RF180393
TOBY Page: 6 of 56

(3) The Product Information
a) The type of modulation used by the equipment:
oFHSS
mother forms of modulation
b) In case of FHSS modulation:
+In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:
+In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:
The Dwell Time:

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

d) In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment:
oThe equipment has implemented an LBT based DAA mechanism
* In case of equipment using modulation different from FHSS:
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: ........ V&
mThe equipment has implemented an non-LBT based DAA mechanism
oThe equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): dBm
The maximum (corresponding) Duty Cycle:
Equipment with dynamic 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
GFSK
« Duty cycle, Tx-Sequence, Tx-gap

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

* Accumulated Transmit time, Frequency Occupation& Hopping Sequence (only for FHSS
equipment)

* Hopping Frequency Separation (only for FHSS equipment)
* Medium Utilisation
« Adaptivity & Receiver Blocking
GFSK
* Nominal Channel Bandwidth
GFSK
* Transmitter unwanted emissions in the OOB domain
GFSK
« Transmitter unwanted emissions in the spurious domain

IB-RF-075-1. 0
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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
oEquipment with 2 diversity antennas but only 1 antenna active at any moment in time
oSmart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode where only
1 antenna is used. (e.g. IEEE 802.11™ [i.3] legacy mode in smart antenna systems)
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:
* Operating Frequency Range 3:
NOTE: Add more lines if more Frequency Ranges are supported.

j) Nominal Channel Bandwidth(s):
Occupied Channel Bandwidth 1: 0.929MHz
Occupied Channel Bandwidth 2:
Occupied Channel Bandwidth 3:
Occupied Channel Bandwidth 4:
Occupied Channel Bandwidth 5:
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)
Othergm..... B - 8 8 Bl . a5

I) The extreme operating conditions that apply to the equipment:
Operating temperature range:_-10° C to 50° C
Operating voltage range: _207 to 253V omAC oDC
Details provided are for the: mstand-alone equipment
ocombined (or host) equipment
atest 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:

IB-RF-075-1. 0
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* Antenna Type
mExternal Antenna
Antenna Gain: 2.0 dBi
If applicable, additional beamforming gain (excluding basic antenna gain): ............. dB
oTemporary RF connector provided
oNo temporary RF connector provided
oDedicated Antennas (equipment with antenna connector)
oSingle power level with corresponding antenna(s)
oMultiple power settings and corresponding antenna(s)
Number of different Power Levels: .............

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

NOTE 1: Add more lines in case the equipment has more power levels.
NOTE 2: These power levels are conducted power levels (at antenna connector).

n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the
combined (host) equipment or test jig in case of plug-in devices:
Details provided are for the: mstand-alone equipment
ocombined (or host) equipment
otest jig
Supply Voltage m AC mains State
o DC State DC voltage: .......

In case of DC, indicate the type of power source
olnternal Power Supply
mExternal Power Supply or AC/DC adapter
oBattery: ...
oOther: .....cccoeeen.

0) Describe the test modes available which can facilitate testing:
The EUT can transmit with test software: XCOM V2.0

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

g) If applicable, the statistical analysis referred to in clause 5.3.1q:
r) If applicable, the statistical analysis referred to in clause 5.3.1r:

s) Geo-location capability, supported by the equipment:

oYes

oThe geographical location determined by the equipment as defined in clause
4.3.1.13.2 or clause 4.3.2.12.2 is not accessible to the user.

mNo
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%.

The intended use of the equipment should be in the normal operation without lost the
communication link or no unintentionally operation occurs.

TB-RF-075-1. 0
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(4) Channel List:
Bluetooth(BLE) Channel List
Frequenc Frequenc Frequenc
Channel (l?/lHZ) y Channel (qMHz) y Channel (I(\q/le) y
00 2402 14 2430 28 2458
01 2404 15 2432 29 2460
02 2406 16 2434 30 2462
03 2408 17 2436 31 2464
04 2410 18 2438 32 2466
05 2412 19 2440 33 2468
06 2414 20 2442 34 2470
07 2416 21 2444 35 2472
08 2418 22 2446 36 2474
09 2420 23 2448 37 2476
10 2422 24 2450 38 2478
10 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456

1.3 Block Diagram Showing the Configuration of System Tested

Adapter

EUT

1.4 Description of Support Units

Adapter

FJ-SW7260502500DE | -----

TB-RF-075-1. 0
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1.5 Description of Operating Mode

To investigate the maximum EMI emission characteristics generated from EUT, the test
system was pre-scanning tested based on the consideration of following EUT operation
mode or test configuration mode which possible have effect on EMI emission level. Each of
these EUT operation mode(s) or test configuration mode(s) mentioned above was evaluated

respectively.

Test Mode Mode Data Rate Channel
Sopprwusly BLE/GFSK 1Mbps 00/20/39
Transmitting/Receiving

TB-RF-075-1. 0
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Normal Temperature(NT):

25°C

Relative Humidity:

25% to 75%

Air Pressure:

980-1020 hPa

Extreme Temperature:

Low Temperature (LT)=-10°C
High Temperature (HT)= +50°C

Normal Voltage of EUT (NV):

AC 230V

Extreme Voltage of the EUT:

Low Voltage(LV)=207V
High Voltage(HV)=253V

Remark:

The extreme temperature and extreme voltage of the EUT is declared by the manufacturer.

1.6 Measurement Uncertainty

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

confidence of approximately 95 %.

Test Item Expanded Uncertainty (Urap)

T, 4200

RF Power-Conducted +0.95 dB

D SRR

Occupied Bandwidth +3.8%

Unwanted Emission-Conducted +2.72 dB

Temperature +0.6C

Humidity +4%

Supply voltages +2%

Time +4%

TB-RF-075-1. 0
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1.7 Test Facility

The testing report were performed by the Shenzhen Toby Technology Co., Ltd., in their
facilities located at 1/F.,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang,
Bao'an District, Shenzhen, Guangdong, China. At the time of testing, the following bodies
accredited the Laboratory:

CNAS (L5813)

The Laboratory has been accredited by CNAS to ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration Laboratories for the
competence in the field of testing. And the Registration No.: CNAS L5813.

A2LA Certificate No.: 4750.01

The laboratory has been accredited by American Association for Laboratory
Accreditation(A2LA) to ISO/IEC 17025: 2017 General Requirements for the Competence of
Testing and Calibration Laboratories for the technical competence in the field of Electrical
Testing. And the A2LA Certificate No.: 4750.01. FCC Accredited Test Site Number: 854351.

IC Registration No.: (11950A)
The Laboratory has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing. The site registration: Site# 11950A.

IB-RF-075-1. 0
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2 Test Results Summary

Harmonized Standard ETSI EN 300 328
Relationship between the present document and the essential requirements of Directive 2014/53/EU
. . R iremen .
Essential Requirement equireme .t Test Specification
Conditionality
No Description EIEEnEEs u/C Condition E/O AEErENEES Observations
Clause No Clause No
1 | RF Output Power 4389 U E 5.4.2 PASS Note(2)
43.2.2
5 Powe_r Spectral 4323 C Only for non-FHSS £ 543 PASS
Density equipment
Duty Cycle, N Only for .
3 Tx-Sequence, C non-adaptive E 5.4.2 N/A Note(3)
43.2.4 :
TX-gap equipment
Accumulated
Transmit time,
4 | Frequency 43.1.4 c eonlﬁ' f;reEtHSS E 5.4.4 N/A
Occupation & auip
Hopping Sequence
5 Hopplng Frequency 4315 c Only for FHSS E 545 N/A
Separation equipment
Only for
s R 4.3.1. .
6 Medium Utilization 53 2650r C non-adaptive E 5.4.2 N/A Note(3)
T equipment
o5 4.3.1.7 or Only for adaptive
7 Al 8 4. N/AN
gapttgy 43.2.6 C | equipment S4% /A Notel@
Occupied Channel 43.180r
8 Bandwidth 4.3.2.7 % & 4.z PASY
Transmitter
9 unwanted emission 4f'31§§r U E 5.4.8 PASS
in the OOB domain T
Transmitter
unwanted emissions 4.3.1.10 or
13 in the spurious 4.3.2.9 v & g8 Pest
domain
Receiver spurious 43111 o0r
11 emissions 4.3.2.10 v E °%3 PASS
. : 4.3.1.12 or
12 Receiver Blocking 43211 U E 5.4.11 PASS
) Only for equipment
13 Geo-lo_c.atlon 4.3.1.13 or ¢ | with geo-location X
Capability 4.3.2.12 capability
Note:

(1) “U/C”: indicates whether the requirement is to be unconditionally applicable (U) or is conditional upon
the manufacturers claimed functionality of the equipment (C).
“Condition”: Explains the conditions when the requirement shall or shall not be applicable for a
technical requirement which is classified “conditional”
“E/O”: indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).
”X”: indicates there is no test specified corresponding to the requirement.

"N/A”: indicates test is not applicable in this Test Report.
(2)The equipment must be complied with as a necessary condition for presumption of conformity,

IB-RF-075-1. 0
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although conformance with the requirement may be claimed by an equivalent test or by
manufacturer’s assertion supported by appropriate entries in the technical construction file.

(3) This requirement does not apply for equipment with a maximum declared RF Output power level of
less than 10 dBm e.i.r.p. for equipment when operating in a mode where the RF Output power is less
than 10 dBm e.i.r.p.

(4) The equipment was supplied by Host system, so the upper extreme test voltage shall be 1.1 times
the nominal voltage of the battery, and the lower extreme test voltage shall be 0.9 times the nominal

voltage of the Host system.

3 Test Software

Test Item Test Software Manufacturer Version No.
Radiation Emission EZ-EMC EZ FA-03A2RE
RE#Condugiell MTS-8310 MWRFtest V2.0.0.0

Measurement

TB-RF-075-1. 0
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4 Test Equipment
Used Equipment List
. . Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal. Date
Wideband Radio
Comunication Rohde & Schwarz CMW500 144382 Sep. 11, 2020 | Sep.10, 2021
Tester
MXA Siggg| Agilent N9020A MY49100060 Sep. 11, 2020 | Sep.10, 2021
Analyzer
Vector Signal .
o Lo Agilent N5182A MY50141294 Sep. 11, 2020 | Sep.10, 2021
Analog Signal | 5 et N5181A MY50141953 Sep. 11, 2020 | Sep.10, 2021
Generator
DARE!l Instruments | RAdIPOWerRP | 1 21,00155N026 | Sep. 11, 2020 | Sep.10, 2021
R3006W
RadiPowerRP
I
RE Power DARE! Instruments R3006W 17100015SNO29 Sep. 11, 2020 | Sep.10, 2021
Sepsor DARE!! Instruments ggg'&%‘\’/"emp 17100015SNO31 | Sep. 11, 2020 | Sep.10, 2021
RadiPowerRP
DARE! Instruments R3006W 17100015SNO33 Sep. 11, 2020 | Sep.10, 2021
Specu Agilent E4407B MY45106456 Jul. 06,2020 | Jul. 05, 2021
Analyzer
E'V” Tegh Rohde & Schwarz ESPI 100010/007 Jul. 06,2020 | Jul. 05, 2021
eceiver
Spectrum
Analyzer Rohde & Schwarz FSV40-N 102197 Mar. 01, 2020 | Feb. 28, 2022
Bilog Antenna | ETS-LINDGREN 3142E 00117537 Mar. 01, 2020 | Feb. 28, 2022
Horn Antenna ETS-LINDGREN 3117 00143207 Mar. 01, 2020 | Feb. 28, 2022
Horn Antenna ETS-LINDGREN BBHA 9170 BBHA9170582 Mar. 01, 2020 | Feb. 28, 2022
Pre-amplifier Sonoma 310N 185903 Feb. 25, 2021 | Feb. 24, 2022
Pre-amplifier HP 84498 3008A00849 Feb. 25, 2021 | Feb. 24, 2022
Cable HUBER+SUHNER 100 SUCOFLEX Mar. 01, 2020 | Feb. 28, 2022
Positioning
A il ETS-LINDGREN 2090 N/A N/A N/A
Temp.
&Humidity ZHONG ZHI CZ-A-225D HW08053 Jul. 06,2020 | Jul. 05, 2021
Chamber
ggp';f)’/""er MATRIX MPS-3005L-3 | D806050W Jul. 06,2020 | Jul. 05, 2021
gﬁ:pl;lc;wer HengJie HPC-1110 2010007 Jul. 06,2020 | Jul. 05, 2021

TB-RF-075-1. 0
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5 RF Output Power
5.1 Test Standard and Limit

5.1.1 Test Standard

ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.2
5.1.2 Test Limit

Test Item Limit

Equivalent isotropic radiated power -10 dBW (20 dBm)

5.2 Test Setup

Normal Condition

Extreme Condition

Temperature Chamber

B ==

5.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2
1. The EUT was connected to RF power meter via a broadband power sensor as show
the block above. Use the following settings:
- Sample speed 1 MS/s.
- The samples shall represent the RMS power of the signal.
2. Recorded the highest of all Pburst values as “A” dBm.

Between the start and stop times of each individual burst calculate the RMS power over the

burst using the formula below. Save these Pourst Values, as well as the start and stop times
for each burst.

1 k
an{st = ; Z Psample (H)

n=l

With ‘k’ being the total of samples and ‘n’ the actual sample number

3. The RF Output Power (P) shall be calculated using the formula below:
P=A+G+Y.
“‘A” dBm: The highest of all Pourst values be used for maximum e.i.r.p calculations.
“G” dBi: The antenna assembly gain in dBi of the individual antenna.
“Y” dB: The beamforming Gain in dB.
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4. The measurement shall be repeated at the lowest, the middle, and the highest channel of
the stated frequency range. These measurements shall also be performed at the normal and
the extreme test conditions.

5.4 Deviation From Test Standard

No deviation

5.5 Test Data

Please refer to the Attachment A.
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6 Power Spectral Density
6.1 Test Standard and Limit
6.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.3.
6.1.2 Limits
Test Item Limit
FHSS N/A
Peak Power Density DSSS/OFDM, Other wide band modulation
10 mW/MHz

6.2 Test Setup

6.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.3
1. Connect the EUT to the output port of the spectrum analyzer.
2. The measurement shall be repeated at the lowest, the middle, and the highest channel

of the stated frequency range.

6.4 Deviation From Test Standard

No deviation

6.5 Test Data

Please refer to the Attachment B.
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7 Duty Cycle, Tx-Sequence, Tx-Gap

7.1 Test Standard and Limit

7.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.4
7.1.2 Limits

Requirement Limit

Adaptive equipment N/A

Equipment (or operating mode) with
maximum RF output power less than | N/A
10 dBm

The Duty Cycle shall be equal to or less
than the maximum value declared by
the supplier.

The Tx-sequence time shall be equal to
or less than 10 ms. The minimum
Tx-gap time following a Tx-sequence
shall be equal to the duration of that
proceeding Tx-sequence with a
minimum of 3,5 ms.

Non-adaptive equipment with RF
power large than 10 dBm

7.2 Test Setup

7.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2
1. Connect the EUT to the equipment as above.
2. The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.
7.4 Deviation From Test Standard

No deviation

7.5 Test Data

(1)The EUT is adaptive equipment and does not support non-adaptive mode, hence this
requirement is not applicable.
(2)The EUT RF output power less than 10 dBm, hence this requirement is not applicable.
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8 Medium Utilization

8.1 Test Standard and Limit

8.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.5

8.1.2 Limits
Limit
MU=(P/100 mw)*DC
Wide Band Where: MU is Medium Utilisation.
Modulation P is the RF output power, expressed in mW.
DC is the Duty Cycle expressed in %.
The maximum Medium Utilisation factor shall be 10%.
Remark:

(1)This requirement does not apply to adaptive equipment unless
operating in a non-adaptive mode.

(2)This requirement does not apply for equipment with a maximum
declared RF Output power of less than 10 dBm e.i.r.p or equipment when
operating in a mode where the RF Output power is less than 10 dBm
e.i.r.p

8.2 Test Setup

8.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.2
1. Connect the EUT to the equipment as above.
2. The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.
8.4 Deviation From Test Standard

No deviation

8.5 Test Data

(1)The EUT is adaptive equipment and does not support non-adaptive mode, hence this
requirement is not applicable.
(2)The EUT RF output power less than 10 dBm, hence this requirement is not applicable.
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9 Adaptivity

9.1 Test Standard and Limit

9.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.6
9.1.2 Limits

Non-LBT based Detect and Avoid:

1 The frequency shall remain unavailable for a minimum time equal to 1secondafter
which the channel maybe considered again as an ,available® channel;

2 COT £40 ms;

3 Idle Period = 5% of COT;

4 Detection threshold level = -70 dBm/MHz +10 X logio (100mW/Pout)/ (Pout in mW

e.i.r.p.)

LBT based Detect and Avoid (Frame Based Equipment):

1 Minimum Clear Channel Assessment (CCA) time = 18 us;

2 CCA observation time declared by the supplier;

3 COT =1~10 ms;

4 |dle Period = 5% of COT;

5 Detection threshold level = -70 dBm/MHz +10 X logio (100mW/Pout)/ (Pout in mW

e.i.r.p.)

LBT based Detect and Avoid (Load Based Equipment):

1 Minimum Clear Channel Assessment (CCA) time = 18 us;

2 CCA declared by the manufacturer;

3 COT =£13ms;

4 Detection threshold level = -70 dBm/MHz +10 Xlogio (100mW/Pout)/ (Pout in mW

e.i.r.p.)

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

9.2 Test Setup

Spectrum
| ) Analyzer
UUT o | Splitter/ Companion
| combiner Direct. Coupler Device
iﬁ' ATT.
A
Signal
Generator
(Interferer)
Splitter/
Combiner
Signal
Generator
(Blocker)
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9.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.6
1. Connect the EUT to the equipment as above.

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

9.4 Deviation From Test Standard

No deviation

9.5 Test Data

The EUT RF output power less than 10 dBm, hence this requirement is not applicable.
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10 Occupied Channel Bandwidth
10.1 Test Standard and Limit

10.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.7
10.1.2 Limits

Occupied Channel Bandwidth

Equipment Limit
The Occupied Bandwidth shall fall
All types of Equipment completely within the band give in

2400 MHz to 2438.5 MHz

for non-adaptive equipment using wide
band modulations other than FHSS and <20MHz

with e.i.r.p greater than 10 dBm
For non-adaptive Frequency Hopping
equipment with e.i.r.p greater than 10 <5MHz
dBm

10.2 Test Setup

10.3 Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.7

1. Connect the EUT to the output port of the spectrum analyzer.

2. Set the spectrum analyzer as following:
@ Centre Frequency: The centre frequency of the channel under test.
@ Resolution BW: > 1% of the span
@ Video BW: 3*RBW
@ Frequency Span for frequency hopping equipment: Lowest frequency separation that

is used within the hopping sequence

@ Frequency Span for other types of equipment: 2*Nominal Channel Bandwidth
@ Detector Mode: MaxPeak
@ Trace Mode: Max Hold
@ Sweep Time: Auto

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

10.4 Deviation From Test Standard

No deviation

10.5 Test Data

Please refer to the Attachment C.
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11 Transmitter Unwanted Emissions in the out-of-band
Domain

11.1Test Standard and Limit

11.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.8
11.1.2 Limits

L

Spurious Domain Out Of Band Domain (O0B) Allocated Band Out Of Band Domain (O0OB) Spurious Domain

A

c

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 24835MHz  24835MHz + BW 24835 MHz + 2BW

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

C: Spurious Domain limits

11.2Test Setup

Temperature Chamber

11.3Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.8
1. Connect the EUT to the output port of the spectrum analyzer.
2. The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.

11.4Deviation From Test Standard

No deviation

11.5Test Data

Please refer to the Attachment D.
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12 Transmitter Unwanted Emissions in the Spurious
Domain

12.1Test Standard and Limit

12.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.9
12.1.2 Limits
Transmitter limits for Spurious Emissions

Frequency Range Maximum Power Bandwidth
e.r.p. (51 GHz)
e.i.r.p.(>1GHz)
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87.5 MHz -36 dBm 100 kHz
87.5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 694 MHz -54 dBm 100 kHz
694 MHz to 1 GHz -36 dBm 100 kHz
1 GHzto 12.75 GHz -30 dBm 1 MHz

12.2Test Setup

(A) Radiated Emission Test Set-Up Frequency Below 1 GHz.

Ground Plane

Receiver |1 amp,

(B) Radiated Emission Test Set-Up Frequency Above 1 GHz.
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Antenna
- tower
w3 3m {v| — &ES:;;,
EUT
_\ 4m
— \\ Spectrum
-I’\ —— A\ analyzer
= \
Turntable 1 5m ! Im \\ — .
i 30cm ==
A PA ~ Pre-amp -—,| -Ia“j?:
AAMAAALA | T l

12.3Test Procedure

Please refer to refer to ETSI EN 300 328 (V2.2.2) clause 5.4.9
1. The EUT was placed on the top of the turntable in chamber.
2. The test shall be made in the transmitting mode. The turntable was rotated by 360
degrees to determine the position of the highest radiation.
3. Set the spectrum analyzer as follows to measure the emissions 30 MHz to 1000 MHz:
* Resolution BW : 100 kHz.
* Resolution BW :300 kHz.
* Detector : Peak.
 Trace Mode : Max Hold.
* Filter type: 3 dB (Gaussian)
* Sweep Points : = 19400
» Sweep Time : Auto

4. Set the spectrum analyzer as follows to measure the emissions 1 GHz to 12.75 GHz:
* Resolution BW : 1 MHz.
* Resolution BW : 3 MHz.
* Detector : Peak.
* Trace Mode : Max Hold.
* Filter type: 3 dB (Gaussian)
» Sweep Points : = 23500
» Sweep Time : Auto

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

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

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

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

9. Adjust the power level of the signal generator to reach the same reading with Read Level
(Raw).
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10. The level of the spurious emission is the power level of (g) plus the gain of the standard
antenna in dBi and minus the loss of the cable used between the signal generator and
the standard antenna.

11. If the measuring emissions that exceed the level of 6 dB below the applicable limit, the
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted
accordingly. If the level does not change by more than 2 dB, it is a harrowband emission;
the observed value shall be recorded. If the level changes by more than 2 dB, the
emission is a wideband emission and its level shall be measured and recorded.

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

12.4Deviation From Test Standard

No deviation

12.5Test Data

Please refer to the Attachment E.
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13 Receiver Spurious Emissions

13.1Test Standard and Limit

13.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.10

13.1.2 Limits
Spurious Emission Limits for Receivers
Frequency Range Maximum Power Bandwidth
e.r.p.
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHzto 12.75 GHz -47 dBm 1 MHz

13.2Test Setup

(A) Radiated Emission Test Set-Up Frequency Below 1 GHz.

A
14 m
<
am v
L R
EUT
) i'm
II.E m
Ground Plana
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(B) Radiated Emission Test Set-Up Frequency Above 1 GHz.

Antenna
o tower
w3 3m {v| — &ES:;;,
EUT
_\ 4m
F— \\ Spectrum
ﬁ — N analyzer
v v S— \
Turntable 1 5m lm \\ — )
i 30em H=
A PA ~ Pre-amp -—,| T
AAAAAAL | 1 T ]

13.3Test Procedure

Please refer to refer to ETSI EN 300 328 (V2.2.2) clause 5.4.10
1. The EUT was placed on the top of the turntable in chamber.
2. The test shall be made in the transmitting mode. The turntable was rotated by 360
degrees to determine the position of the highest radiation.
3. Set the spectrum analyzer as follows to measure the emissions 30 MHz to 1000 MHz:
* Resolution BW : 100 kHz.
* Resolution BW :300 kHz.
* Detector : Peak.
* Trace Mode : Max Hold.
* Filter type: 3 dB (Gaussian)
» Sweep Points : = 19400
» Sweep Time : Auto

4. Set the spectrum analyzer as follows to measure the emissions 1 GHz to 12.75 GHz:
* Resolution BW : 1 MHz.
* Resolution BW : 3 MHz.
* Detector : Peak.
* Trace Mode : Max Hold.
* Filter type: 3 dB (Gaussian)
» Sweep Points : = 23500
» Sweep Time : Auto

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

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

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

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

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

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

11. If the measuring emissions that exceed the level of 6 dB below the applicable limit, the
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted
accordingly. If the level does not change by more than 2 dB, it is a narrowband emission;
the observed value shall be recorded. If the level changes by more than 2 dB, the
emission is a wideband emission and its level shall be measured and recorded.

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

13.4Deviation From Test Standard

No deviation

13.5Test Data

Please refer to the Attachment F.
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14 Receiver Blocking

14.1Test Standard and Limit

14.1.1 Test Standard
ETSI EN 300 328 V2.2.2:2019 clause 4.3.2.11
14.1.2 Test Definition

Receiver blocking is a measure of the ability of the equipment to receive a wanted signal on
its operating channel without exceeding a given degradation due to the presence of an
unwanted input signal (blocking signal) on frequencies other than those of the operating
band and spurious responses.

14.1.3 Test Limits

While maintaining the minimum performance criteria as defined in clause 4.3.1.11.3, the
blocking levels at specified frequency offsets shall be equal to or greater than the limits
defined for the applicable receiver category provided in table 14, table 15 or table 16.

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 2380
whichever is less 2 504
(see note 2)
2300
(139 dBm + 10  log,,(OCBW)) or -74 dBm 3 ggg -34 cw
whichever is less 2 524
(see note 3) 2 584
2674

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 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: 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, + 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 5.4.3.2.2.
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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) g ggg
or (-74 dBm + 10 dB) whichever is less 5300 -34 CcW
(see note 2) 2 584

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 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.

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 2504 34 cw

(see note 2) 2300
2584

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 to P,;;, + 30 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.
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Receiver category 1:

The following equipment shall be categorized as receiver category 1 equipment:
» Adaptive equipment with a maximum RF output power greater than 10 dBm e.i.r.p.
NOTE: Non-adaptive equipment is categorized as receiver category 2 or
receiver category 3.

Receiver category 2:

The following equipment shall be categorized as receiver category 2 equipment:
* non-adaptive equipment with a Medium Utilization (MU) factor greater than 1 % and less
than or equal to 10 % (irrespective of the maximum RF output power); or

» equipment (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:

The following equipment shall be categorized as receiver category 3 equipment:
* 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.

14.2Test Setup

Variahle attenuator Performance
step size £ 1dB Monioring
Device
Signalling Unit
or
Companicn
Device ‘_'l ATT I‘_’ Splitcer/ Direct. Coupler
R —— > .
- Combiner E‘—“ uut
- | J
Blocking Signal
Source
Y
Spectrum
Analyzer
Chptional

IB-RF-075-1. 0



Report No.: TB-RF180393
TOBY Page: 34 of 56

14.3Test Procedure

Please refer to ETSI EN 300 328 (V2.2.2) clause 5.4.11

Conducted measurements:

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 5.4.11.2.1is
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 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
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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.

14.4Deviation From Test Standard

No deviation

14.5Test Data

Please refer to the Attachment G.
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15 Geo-location Capability

15.1 Standard Requirement

15.1.1 Requirement
ETSI EN 300 328 V2.2.2:2019 Clause 4.3.1.12
15.1.2 Definition

Geo-location capability is a feature of the equipment to determine its geographical location
with the purpose to configure itself according to the regulatory requirements applicable at the
geographical location where it operates.

The geo-location capability may be present in the equipment or in an external device
(temporary) associated with the equipment operating at the same geographical location
during the initial power up of the equipment. The geographical location may also be available
in equipment already installed and operating at the same geographical location.

15.1.3 Requirements

The geographical location determined by the equipment as defined above, shall not be
accessible to the user.

15.2Deviation From Test Standard

No deviation

15.3Test Result

This requirement only applies to equipment with geo-location capability as defined.

Note:
The Equipment without the geo-location capability, so no requirement for this test item.
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16 Photographs — Test Setup

Radiated Spurious Emission (Below 1 GHz)

Radiated Spurious Emission (Above 1 GHz)
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Attachment A-- RF Output Power Test Data
Test Conditions: |BLE(1Mbps) continuous transmitting
Rel. Humidity:  |55% Pressure: 1010 hPa
E.l.LR.P. (dBm) Lt
Test Conditions Low Channel Middle Channel | High Channel (dBm) Result
(2402MH?z) (2442MHz) (2480MH?z)
Tnom, Vnom -0.13 -0.16 0.17
Tmin, Vnom -0.22 -0.28 -0.27 20 PASS
Tmax, Vhom -0.15 -0.29 -0.25
Remark:
EIRP=A+G+Y
G=2dBi Y=0
Only showed the worst case test plots.
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GFSK Mode:2402MHz

Power. -0,13dBm

RF Output Power

Frequency: 2402MHz

lugp) opnigdury.

Time (ms)

GFSK Mode:2442MHz

0
Sample Time: 100ms, Ssmple Rate: 1MS's

Power. 0.16.d8m

RF Output Power

Frequency: 2042 Mtz

lugp) apnigdury.

Time (ms)

60!
0
Sample Time: 100ms, Ssmple Rate

GFSK Mode:2480MHz

Power; 0.17d8m

RF Output Power

Frequency 2480 MHe

g opmdury

Time (s}

]
Saenple Time, 100me, Sample Rt 1MSis
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Attachment B-- Power Spectral Density Test Data
Test Conditions: BLE Continuous transmitting mode Temperature: 25C
Test Voltage: AC 230V Rel.Humidity: 55% Pressure: 1010 hPa
EIRP Spectral Power Density Limit
Test Mode (dBm / MHz ) (dBrr:r?lllez) Result
CH 00 CH 19 CH 39
BLE(1Mbps) -0.15 -0.18 0.15 10 Pass
Test Graphs
PSD NVNT BLE 1Mbps 2402MHz

Amplitude [dBm|

Power Spectral Density

—— PSD(dBm/10KHz)
—— PSD{dBm/MHz)
+  Max Point

-100
2400

REW: 10 KHz. VBW: 30 KHz, Sweep Points: 8351

244175

Fregquency (MHz)

PSD NVNT BLE 1Mbps 2442MHz

Frequency: 2442 MHz

(dBm]

Amplitude

Power Spectral Density

-0.18 dBm

PSD: -0.18 dBm/MHz

— PSD(dBm/10KHz)
—— PSD(dBm/MHz)
+  Max Point

 ————

-100
2400

REW: 10KHz. VBW: 30 KHz, Sweep Points: 8351

244175
Frequency (MHz)
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PSD NVNT BLE 1Mbps 2480MHz

PSD: 0.15dBmiMHz

Frequency: 2480 MHz B
Power Spectral Density
— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+  Max Point
0.15 dBm
-4
|
“ |
E |
=) |
=
; f
=
2
=l |
E
<
vy O

-100
2400 244175 24835

Freguency (MHz)
REW: 10KHz. VBW: 30 KHz. Sweep Points: 8351
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Attachment C--Occupied Channel Bandwidth Test Dat

Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 230V Pressure: 1010 hPa
Test Mode: TX Mode
Test Data
FL Measured Fux Measured _
Mode Frequency 99% OBW Frequency Frequency Limit Result
MH MH MH
(MH2) (MH2) (MHz) (MHz) (MH2)
2402 0.913 2401.521 / >2400 PASS
BLE(1Mbps)
2480 0.929 / 2480.448 <2483.5 PASS

the test plots please refer the follow page.

2402MHz

Lo |le s

INT REF[

ALIGN AUTO

| 07:01:28 PM May 10, 2021

Center Freq: 2.402000000 GHz
s Trig: FreeRun

#IFGain:Low #Atten: 30 dB

Ref Offset 4.66 dB
Ref 24.66 dBm

10 dBidiv
L

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power

912.91 kHz
-22.944 kHz
1.026 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHold: 20120

2.06 dBm

-26.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Mkr1 2.401521 GHz
-21.806 dBm

99.00 %

2480MHz

Lo |l |l

picd BW

BN Keysight Spectrum Analyze
E INT REF]

ALIGN AUTQ

07:04:02 PM May 10, 2021

R RF AC
Center Freq 2.480000000 GHz

—w— Trig: FreeRun

#IFGain:Low #Atten: 30 dB

Ref Offset4.34 dB
Ref 24.34 dBm

iy md WY T
o |

Center 2.48 GHz

H#Res BW 20 kHz #VBW 62 kHz

Total Power

Occupied Bandwidth
929.02 kHz
-16.671 kHz
1.031 MHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz
Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

Mkr1 2.480448 GHz

3.32dBm

99.00 %
-26.00 dB
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Attachment D-- Transmitter unwanted emission in the OOB
domain Test Data

Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 230V Pressure: 1010 hPa
Test Mode: TX BLE(1Mbps) Mode

Test Data

Remark: only show the worst test data, the test plots is as follows.

Low Channel 2402MHz

Frequency: 2402 MHz B L B B
Transmitter unwanted emissions in the out-of-band domain

— Limit
[ale]:)
€
<
T
:g
£
<
+
+
REWI: 1000 KHz, VEW: 3000 KHz, Sweep Points: 5001 Freauency (MHz)
High Channel 2480MHz
Frequency: 2480 MHz B L B B
Transmitter unwanted emissions in the out-of-band domain
— Limit
[ale]:)

e(dBm|

Amplitud

F v (MHz)
REv: 100D KHz. VBW: 3000 KHz. Sweep Points: 5007 resuency ()
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Attachment E-- Transmitter unwanted emissions in the
spurious domain Test Data

(1) Below 1 G

Temperature: 22.6C Relative Humidity: | 42%

Test Voltage: AC 230V

Ant. Pol. Horizontal

Test Mode: TX BLE(1Mbps) Mode 2402MHz

Remark: Only showed the worst mode test data.

-20.0  dBm

[RFIETSI EN 300328 TXLIMIT
] [ e B B B fin5c8 ~ |
2 5

_70 A

-120

30.000 40 50 60 7O &0 [MHz) 300 400 500 600 70O 1000000

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBm 4B dBm dBrmn dB Detector

1 81.2117 5617 1237 -68.54 -36.00 -3254 peak
2 1202766 -5193 -11.26 -63.19 -36.00 -27.19 peak
3 180.6488 -56.58 -8.28 -64 86 5400 -10.86 peak
4 *  216.7828 -60.21 -3.21 -63.42 -5400 -942 peak
5 2529482 B£292 401 -58.91 -36.00 -2291 peak
6 361.7139 -Be7T7 -5.35 -61.12 -36.00 -2512 peak

Remark:

1. Corr. = Antenna Factor (dB) + Cable Loss (dB)

2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: TX BLE(1Mbps) Mode 2402MHz
Remark: Only showed the worst mode test data.
-20.0 dBm
[RFIETS1 EN 300328 TX LIMIT
] E o+ B | fn 5ot |
1 1 5
_:m " K ’
-120
30.000 40 50 60 70 @0 [MHz]) 300 400 500 GO0 JoO 1000000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 81.2117 5433 -11.28 -65.61 -36.00 -2961 peak
2 1202766 -60.63 -4.04 -64 67 -36.00 -28.67 peak
3 2408304 6369 -71.52 -71.21 -36.00 -3521 peak
4 3014224 5762 -71.62 -65.24 -36.00 -2924 peak
5 361.7139 6569 -0.95 -66.64 -36.00 -30.64 peak
6 *  BB626624 6734 3.41 -63.93 5400 -993 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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(2) Above 1 GHz

Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Horizontal
Test Mode: TX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: . v
prescribed limit.

-20.0 dBm

(RF) ETSI EN 300328 TX LIMIT

-

-80

-140
1000.000 217500 335000 4525.00 5700.00 687500 8050.00 9225.00 10400.00 12750.00 HHz

Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over

MHz dBm dB dBm dBrm dB Detector
1 " 4804452 6311 25.01 -38.10 -3000 -810 peak

Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)

2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: TX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: . o
prescribed limit.
-20.0  dBm
(RF] ETSI EN 300328 TX LIMIT
x
-an
-140
1000000 2175.00 335000 4525.00 5700.00 6875.00 #050.00 9225.00 1040000 12750.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dEm dB dBm dBm dB Detector

1 * 4804 356 6227 2704 -35.23 -30.00 523 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Horizontal
Test Mode: TX BLE(1Mbps) Mode 2480MHz
. No report for the emission which more than 10 dB below the
Remark: . v
prescribed limit.

-20.0 dBm

(RFI ETSI EN 300328 TX LIMIT

-

-0

-140
1000000 217500 3350.00 452500 5700.00 GB75.00 #0%50.00 922500 1040000 1275000 HH=z

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 * 4960434 6272 2584 -36.88 -3000 -6.88 peak

Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)

2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: TX BLE(1Mbps) Mode 2480MHz
. No report for the emission which more than 10 dB below the
Remark: . o
prescribed limit.
-20.0 dBm
(RE) ETSI EN 300228 TX LIMIT
-80
-140
1000.000 2175.00 3350.00 452500 5700.00 G67%9.00 8050.00 9225.00 10400.00 12750.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit  Over
MHz dBm dBm dBm dB Detector
1 * 4960142 6343 28.03 -35.40 -30.00 -540 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Attachment F-- Receiver spurious emissions Test Data

(1) Below 1 G
Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Horizontal
Test Mode: RX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: ] e
prescribed limit.
-20.0 dBm
(RF)ETSI EM 300328 BX LIMIT
1 : > b
.70 ol i * X X
-120
30.000 40 50 60 70 (MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 80.6442 -55.90 -12.43 -68.33 -57.00 -11.33 peak
2 *120.2766  -52.09 -11.26 -63.35 -57.00 -6.35 peak
3 180.6488 -61.62 -8.28 -69.90 -57.00 -12.90 peak
4 240.8304 -68.80 2.88 -65.92 -57.00 -8.92 peak
5 361.7139 -60.74 -5.35 -66.09 -57.00 -9.09 peak
6 5568.7302 -68.53 0.12 -68.41 -57.00 -11.41 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: RX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: . o
prescribed limit.
-20.0 dBm
(RF) ETSI EN 300328 RX LIMIT
5 3 4 5 6
1 % X X I p4
0w
-120
30.000 40 50 60 70 (MHz] 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 34.0363 -61.60 -9.13 -70.73 -57.00 -13.73 peak
2 81.2116 -54.61 -11.28 -65.89 -57.00 -8.89 peak
3 127.2176  -59.25 -5.31 -64.56 -57.00 -7.56 peak
4 *301.4223 -56.85 -7.62 -64.47 -57.00 -7.47 peak
5 558.7301 -69.16 3.83 -65.33 -57.00 -8.33 peak
6 952.0937 -73.90 8.94 -64.96 -57.00 -7.96 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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(2) Above 1 GHz

Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Horizontal
Test Mode: RX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: . v
prescribed limit.
-20.0 dBm
(RF) ETSI EN 300328 RX LIMIT
x
-80
-140
1000.000 2175.00 3350.00 4525.00 5700.00 6875.00 8050.00 9225.00 10400.00 12750.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 *1993.563 -66.21 9.25 -56.96 -47.00 -9.96 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: RX BLE(1Mbps) Mode 2402MHz
. No report for the emission which more than 10 dB below the
Remark: . o
prescribed limit.
-20.0 dBm
(RF) ETSI EN 300328 RX LIMIT
1
X

-80
140

1000.000 2175.00 3350.00 4525.00 5700.00 6875.00 8050.00 9225.00 10400.00 12750.00 MHz

Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBm dB dBm dBm dB Detector

1 * 2098.393 -65.89 9.38 -56.51 -47.00 -9.51 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Horizontal
Test Mode: RX BLE(1Mbps) Mode 2480MHz
. No report for the emission which more than 10 dB below the
Remark: . v
prescribed limit.
-20.0 dBm
(RF) ETSI EN 300328 RX LIMIT
x
-80
-140
1000.000 2175.00 3350.00 4525.00 5700.00 6875.00 8050.00 9225.00 10400.00 12750.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 2362412 -67.13 9.7 -57.42 -47.00 -10.42 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Temperature: 22.6C Relative Humidity: | 42%
Test Voltage: AC 230V
Ant. Pol. Vertical
Test Mode: RX BLE(1Mbps) Mode 2480MHz
. No report for the emission which more than 10 dB below the
Remark: . o
prescribed limit.
-20.0 dBm
(RF) ETSI EN 300328 RX LIMIT
x
-80
-140
1000.000 2175.00 3350.00 4525.00 5700.00 6875.00 8050.00 9225.00 10400.00 12750.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 2194631 -67.03 10.07 -56.96 -47.00 -9.96 peak
Remark:
1. Corr. = Antenna Factor (dB) + Cable Loss (dB)
2. Margin (dB) =Peak(dBm)-Limit (dBm)
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Attachment G-- Receiver Blocking Test Data
Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 230V
Test Mode: BLE(1Mbps)
Test Data
Receiver Categories: [ | category1 [ | category2 [X] category 3
. . Wanted signal mean 0
Feauerey | PO | poverton | ooking T | ey
(dBm) (dBm) signal 2402MHz 2480MHz
2380 -33 -59.4 2.28 2.38 10 Pass
2504 -33 -59.4 2.46 2.57 10 Pass
2300 -33 -59.4 oW 2.75 2.79 10 Pass
2584 -33 -59.4 3.01 3.06 10 Pass

FER (%]

Frequency (MHz)

PER (%]

Receiver Blocking

— Limt
+ FER

Note: Blocking Signal Power=-34dBm+G(dBi)
Wanted signal mean power is (-139 dBm + 10 x l0g;0(OCBW) + 20 dB) or (-74 dBm+20 dB) whichever is less. OCBW is in Hz.

IB-RF-075-1. 0




