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Declaration

BTL represents to the client that testing is done in accordance with standard procedures as applicable and
that test instruments used has been calibrated with standards traceable to international standard(s) and/or
national standard(s).

BTL's reports apply only to the specific samples tested under conditions. It is manufacture’s responsibility to
ensure that additional production units of this model are manufactured with the identical electrical and
mechanical components. BTL shall have no liability for any declarations, inferences or generalizations
drawn by the client or others from BTL issued reports.

The report must not be used by the client to claim product certification, approval, or endorsement by CNAS
or any other agency.

This report is the confidential property of the client. As a mutual protection to the clients, the public and
ourselves, the test report shall not be reproduced, except in full, without our written approval.

BTL's laboratory quality assurance procedures are in compliance with the ISO/IEC 17025 requirements, and
accredited by the conformity assessment authorities listed in this test report.

BTL is not responsible for the sampling stage, so the results only apply to the sample as received.

The information, data and test plan are provided by manufacturer which may affect the validity of results, so
it is manufacturer’s responsibility to ensure that the apparatus meets the essential requirements of applied
standards and in all the possible configurations as representative of its intended use.

Limitation

For the use of the authority's logo is limited unless the Test Standard(s)/Scope(s)/ltem(s) mentioned in this
test report is (are) included in the conformity assessment authorities acceptance respective.

Please note that the measurement uncertainty is provided for informational purpose only and are not use in
determining the Pass/Fail results.
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REPORT ISSUED HISTORY

Report No. Version Description Issued Date Note

This is a copy report which referencing
test data are provided from test report
(BTL-ETSP-1-2304C059).
BTL-ETSP-1-2304C059A | Roo | I1€ Product name, brand name, model | 54 14 2023 | Invalid
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BTL-ETSP-1-2304C059A RO1 Modified the issued date. Aug. 18, 2023 Valid
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1. RF EMISSIONS MEASUREMENT

1.1 TEST FACILITY

The test facilities used to collect the test data in this report is DG-CB15/TR15/TR17 at the location of
No.3, Jinshagang 1st Road, Dalang, Dongguan, Guangdong, China.

1.2 MEASUREMENT UNCERTAINTY

The measurement uncertainty figures shall be calculated according the methods described in the ETSI
TR 100 028 and shall correspond to an expansion factor (coverage factor) k=1.96 or k=2(which provide
confidence levels of respectively 95% and 95.45% in the case where the distributions characterizing the
actual measurement uncertainties are normal (Gaussian)).

Measurement Uncertainty for a Level of Confidence of 95.45%, U=2xUc(y).

The BTL measurement uncertainty as below table:

Parameter Uncertainty
Output Power +0.95 dB
Occupied Channel Bandwidth 3.8 %
Power Spectral Density 10.86 dB
Conducted Spurious Emission 12,71 dB
Spurious Emissions, Radiated f < 1GHz +3.58 dB
Spurious Emissions, Radiated 1GHz < f < 12.75GH +3.78 dB
Temperature +0.08 °C
Time +0.58 %
Supply voltages 0.3 %

1.3 TEST ENVIRONMENT CONDITIONS

Test ltem Temperature | Humidity | Test Voltage Tested By Test Data

RF Output Power normal& | 49.2% | DC19V |Laughing Zhang| May 23,2023
Accumulated Transmit time,
Frequency Occupation & 24°C 53% DC 19V Kirito Li Jun. 03, 2023
Hopping Sequence
Hopping Frequency Separation 24°C 53% DC 19V Kirito Li Jun. 03, 2023
Occupied Channel Bandwidth 24°C 53% DC 19V Kirito Li Jun. 03, 2023
Transmitter unwanted

emissions 24°C 53% DC 19V Kirito Li Jun. 03, 2023

in the OOB domain
Transmitter unwanted
emissions 24-25°C 50-53% DC 19V

Zack Zhang May 25, 2023

. ! . Kirito Li Jun. 06, 2023
in the spurious domain
. . e R Zack Zhang May 25, 2023
Receiver spurious emissions 24-25°C 50-53% DC 19V Kirito Li Jun. 06, 2023
Receiver Blocking 23.4°C 55.2% DC 19V Jaden Kong Jun. 18, 2023
1.4 TEST CHANNEL
Test Channel EUT Channel Test Frequency
low CHO00 2402 MHz
middle CH39 2441 MHz
high CH78 2480 MHz
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1.5 TEST METHODOLOGY AND RESULT

Harmonised Standard ETSI EN 300 328
Essential Requirement Requirement Conditionality
; Result
No Description SOLAEIEEE u/iC Condition
Clause No
431.2
1 RF Output Power or4322 U - Pass
2 Power Spectral Density 43.2.3 C Only for_non-FHSS N/A
equipment
Duty cycle, Tx-Sequence, 4313 Only for non-Adaptive
3 C . N/A
Tx-gap or4.3.24 equipment
Accumulated Transmit
4 time, _Frequency. 4314 c Only fpr FHSS Pass
Occupation & Hopping equipment
Sequence
5 Hopping Freguency 4315 o Only f_or FHSS Pass
Separation equipment
6 Medium Utilization 4.3.1.6 c | Onlyfornon-Adaptive |\,
or4.3.2.5 equipment
o 4.31.7 Only for Adaptive
/ Adaptivity or4.3.2.6 C equipment N/A
Occupied Channel 4.3.1.8
8 Bandwidth or4.3.2.7 v ) Pass
Transmitter unwanted 4319
9 emissions in the OOB PN U - Pass
. or4.3.28
domain
Transmitter unwanted 43110
10 emissions in the spurious e U - Pass
. or4.3.2.9
domain
Receiver spurious 4.3.1.11
" emissions or4.3.2.10 U ) Pass
. . 4.3.1.12
12 Receiver Blocking ord.3.2 11 U - Pass
43113 or Only for equipment
13 Geo-location capability PN C with geo-location N/A
43212 .
capability
Note:

(1) “U/C”: Indicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturer's claimed functionality of the equipment (C).
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2. GENERAL INFORMATION

Report No.: BTL-ETSP-1-2304C059A

2.1 GENERAL DESCRIPTION OF EUT

Equipment Slot-in PC Module

Brand Name ViewSonic

Test Model VS19693

Series Model VPC33-W33-G1, VPC35-W53-G1, VPC37-W53-G1

Model Difference(s)

Only the model name is different.

Power Source

DC voltage supplied from AC adapter.(Support unit)

Power Rating

12-19V-__8A

Operation Frequency

2402 MHz ~ 2480 MHz

Modulation Type GFSK,m/4-DQPSK,8-DPSK
Modulation Technology FHSS
Transfer Rate 1Mbps,2Mbps,3Mbps

1Mbps: 8.19 dBm (6.59 mW)

Max. e.i.r.p. 2Mbps: 7.90 dBm (6.17 mW)
3Mbps: 8.15 dBm (6.53 mW)
[IReceiver category 1

Categorization XIReceiver category 2
[ IReceiver category 3

Note:

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

manual.
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2. Channel List:

Channel Frzaiﬁgcy Channel Frzaiﬁgcy Channel Frzaiﬁgcy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

3. Table for Filed Antenna:
Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 B&T AG-011520-1007 Dipole SMA-J 2

Note: The antenna gain is provided by the manufacturer.
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2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base 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 Items Modulation Type Data Rate Opnﬁ;ac:;ng Channel
GFSK 1Mbps
RF Output Power m/4-DQPSK 2Mbps Hopping 00~78
8-DPSK 3Mbps
Accumulated Transmit time,
F 0 tion & H GFSK 1Mbps Hoppi 00~78
requency Occupation opplin oppin ~
a Y P PP-ng 8-DPSK 3Mbps PPIng
Sequence
Hopping F S i GFSK 1Mbps Hoppi 00~78
opping Frequency Separation oppin ~
I Y 8-DPSK 3Mbps J
GFSK 1Mbps
Occupied Channel Bandwidth Fixed 00/78
8-DPSK 3Mbps
Transmitter unwanted emissions in GFSK 1Mbps
Hopping 00~78
the OOB domain 8-DPSK 3Mbps

Transmitter unwanted emissions in
the spurious domain GFSK 1Mbps Fixed 00/78
(30 MHz ~ 1 GHz)

Transmitter unwanted emissions in

GFSK 1Mbps
the spurious domain Fixed 00/78
8-DPSK 3Mbps
(1 GHz ~ 12.75 GHz)
Receiver spurious emissions
GFSK 1Mbps Fixed 00/78
(30 MHz ~ 1 GHz)
Receiver spurious emissions
GFSK 1Mbps Fixed 00/78
(1 GHz ~ 12.75 GHz)
Receiver Blocking GFSK 1Mbps Hopping 00~78

Note:

1) The measurements for RF Output Power were tested with DH1/3/5 during 1Mbps, 2Mbps and 3Mbps, the
worst case were 1Mbps (DH5) and 3Mbps (3DHS5), only worst case were documented for other test items
except Accumulated Transmit time.

2) For radiated spurious emissions below 1 GHz and receiver spurious emissions test, the1Mbps channel
00/78 are found to be the worst case and recorded.
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2.3 TABLE OF PARAMETERS OF TEST SOFTWARE SETTING

During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level.

Test Software Version DRTU V1.0
Frequency (MHz) 2402~2480
1Mbps 6
2Mbps 4
3Mbps 4
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2.4 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

2
-
EUT
1 3
A AC 100-2400
———
2 |
Notebook
B

2.5 DESCRIPTION OF SUPPORT UNITS

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

ltem Equipment Brand Model No. Series No.
A Adapter GangQi Electornic | GQ150-1900630-E1 N/A
B Notebook Dell Inspiron 15-7559 N/A
Item Cable Type Shielded Type Ferrite Core Length
1 DC Cable NO NO 1.2m
2 RJ45 Cable NO NO 10m
3 AC Cable NO NO 1.5m
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3. RF OUTPUT POWER

3.1 APPLIED PROCEDURES / LIMIT

Clause 4.3.1.2
Test ltem RF output power

The RF output power for FHSS equipment shall be equal to or less than 20 dBm.
Note: For Non-adaptive FHSS equipment, the manufacturer may have declared a
reduced RF Output Power (see clause 5.4.1 m) and associated Duty Cycle (see

clause 5.4.1 e) that will ensure that the equipment meets the requirement for the
Medium Utilization (MU) factor further described in clause 4.3.1.6. This is verified
Limit by the conformance test referred to in clause 4.3.1.6.4.

For non-adaptive FHSS equipment, where the manufacturer has declared an RF
output power lower than 20 dBm e.i.r.p., the RF output power shall be equal to or
less than that declared value.

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

3.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.2.2.1.

3.3 TEST SETUP LAYOUT

Normal Condition
= 5

Power Meter EUT
Extreme Condition
— — - -
Power Meter EUT
OVEN
_-—-"'=

3.4 TEST DEVIATION
There is no deviation with the original standard.

3.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

3.6 TEST RESULTS
Please refer to the Appendix A.
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4. DUTY CYCLE, TX-SEQUENCE, TX-GAP

4.1 APPLIED PROCEDURES / LIMIT

Clause 4.31.3

Test ltem Duty Cycle, Tx-sequence, Tx-gap

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

NOTE: For Non-adaptive FHSS equipment, the manufacturer may have declared
a reduced RF Output Power (see clause 5.4.1 m) and associated Duty Cycle
(see clause 5.4.1 e) that will ensure that the equipment meets the requirements
for the Medium Ultilization (MU) factors further described in clause 4.3.1.6. This is
verified by the conformance test referred to in clause 4.3.1.6.4.

Limit

4.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.2.2.1.

4.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

4.4 TEST DEVIATION
There is no deviation with the original standard.

4.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

4.6 TEST RESULTS
Please refer to the Appendix B.
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5. ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPATION AND HOPPING
SEQUENCE

5.1 APPLIED PROCEDURES / LIMIT

Clause 4314

Test ltem Accumulated Transmit Time, Frequency Occupation and Hopping Sequence

Non-adaptive FHSS equipment

The Accumulated Transmit Time on any hopping frequency shall not be greater
than 15 ms within any observation period of 15 ms multiplied by the minimum
number of hopping frequencies (N) that have to be used.

In order for the FHSS equipment to comply with the Frequency Occupation
requirement, it shall meet either of the following two options:

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

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

The Hopping Sequence(s) shall contain at least N hopping frequencies where N
is either 5 or the result of 15 MHz divided by the minimum Hopping Frequency
Separation in MHz, whichever is the greater.

NOTE: See also clause 4.3.1.5.3.1 for the Hopping Frequency Separation
applicable to non-adaptive FHSS equipment.

Non-Adaptive FHSS equipment, may blacklist some but not all hopping
frequencies. From the N hopping frequencies defined above, the equipment shall
transmit on at least one hopping frequency. For the blacklisted frequencies, the
equipment has to occupy these frequencies for the duration of the average dwell
time (see also definition for blacklisted frequency in clause 3.1).

Adaptive FHSS equipment

Adaptive FHSS equipment shall be capable of operating over a minimum of 70 %
of the band specified in table 1.

The Accumulated Transmit Time on any hopping frequency shall not be greater
than 400 ms within any observation period of 400 ms multiplied by the minimum
number of hopping frequencies (N) that have to be used.

In order for the FHSS equipment to comply with the Frequency Occupation
requirement, it shall meet either of the following two options:

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

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

The Hopping Sequence(s) shall contain at least N hopping frequencies at all
times, where N is either 15 or the result of 15 MHz divided by the minimum
Hopping Frequency Separation in MHz, whichever is the greater.

NOTE: See also clause 4.3.1.5.3.2 for the Hopping Frequency Separation
applicable to adaptive FHSS equipment.

For Adaptive FHSS equipment, from the N hopping frequencies defined above,
the equipment shall consider at least one hopping frequency for its
transmissions. Providing that there is no interference present on this hopping
frequency with a level above the detection threshold defined in clause
4.3.1.7.2.2, point 5 or clause 4.3.1.7.3.2, point 5, then the equipment shall have
transmissions on this hopping frequency. For Adaptive FHSS equipment using
LBT, if a signal is detected during the CCA, the equipment may jump immediately
to the next hopping frequency in the Hopping Sequence (see clause 4.3.1.7.2.2,
point 2) provided the limit for Accumulated Transmit Time on the new hopping
frequency is respected.

Limit
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5.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.4.2.1.

5.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

5.4 TEST DEVIATION
There is no deviation with the original standard.

5.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

5.6 TEST RESULTS
Please refer to the Appendix C.

Page 17 of 94



—_—
3 L L Report No.: BTL-ETSP-1-2304C059A

6. HOPPING FREQUENCY SEPARATION

6.1 APPLIED PROCEDURES / LIMIT

Clause 4315

Test ltem Hopping Frequency Separation

Non-adaptive FHSS equipment

For non-adaptive FHSS equipment, the Hopping Frequency Separation shall be
equal to or greater than the Occupied Channel Bandwidth (see clause 4.3.1.8),
with a minimum separation of 100 kHz.

For FHSS equipment with a maximum declared RF Output power level of less
than 10 dBm e.i.r.p. or for non-adaptive FHSS equipment operating in a mode
where the RF Output power is less than 10 dBm e.i.r.p., the Hopping Frequency
Separation shall be equal to or greater than 100 kHz.

Adaptive FHSS equipment

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

Adaptive FHSS equipment that switched to a non-adaptive mode for one or more
hopping frequencies because interference was detected on each of these
hopping frequencies with a level above the threshold level defined in clause
4.3.1.7.2.2, point 5 or clause 4.3.1.7.3.2, point 5, does not have to comply with
the Hopping Frequency Separation provided in clause 4.3.1.5.3.1 for
non-adaptive FHSS equipment. If the Hopping Frequency Separation is below
the Occupied Channel Bandwidth but greater than 100 kHz, the equipment is
allowed to continue to operate with this Hopping Frequency Separation as long
as the interference remains present on these hopping frequencies. As this
relaxed Hopping Frequency Separation only applies to adaptive FHSS
equipment, the FHSS equipment shall continue to operate in an adaptive mode
on all other hopping frequencies.

Adaptive FHSS equipment which decided to operate in a non-adaptive mode on
one or more hopping frequencies without the presence of interference, shall
comply with the limit for Hopping Frequency Separation for non-adaptive FHSS
equipment defined in clause 4.3.1.5.3.1 (first paragraph) for these hopping
frequencies.

Limit

6.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.5.2.1.

6.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

6.4 TEST DEVIATION
There is no deviation with the original standard.

6.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

6.6 TEST RESULTS
Please refer to the Appendix D.
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7. MEDIUM UTILIZATION (MU) FACTOR

7.1 APPLIED PROCEDURES / LIMIT

Clause 4.3.1.6
Test ltem Medium Utilization (MU) factor
I The maximum Medium Ultilization factor for non-adaptive FHSS equipment shall
Limit be 10 %

7.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.2.2.1.

7.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

7.4 TEST DEVIATION
There is no deviation with the original standard.

7.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

7.6 TEST RESULTS
Please refer to the Appendix E.
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8. ADAPTIVITY (ADAPTIVE FREQUENCY HOPPING)

8.1 APPLIED PROCEDURES / LIMIT

Clause 4317

Test Item Adaptivity (Adaptive Frequency Hopping)

Adaptive FHSS using LBT

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

requirements:

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

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

3) The total time during which an equipment has transmissions on a given hopping
frequency without reevaluating the availability of that frequency is defined as the
Channel Occupancy Time. The Channel Occupancy Time for a given hopping
frequency, which starts immediately after a successful CCA, shall be less than 60
ms followed by an Idle Period of minimum 5 % of the Channel Occupancy Time with
a minimum of 100 ps.

After the Idle Period has expired, the procedure as in step 1 shall be repeated
before having new transmissions on this hopping frequency during the same dwell
time.

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

4) 'Unavailable' channels may be removed from or may remain in the Hopping
Sequence, but in any case:

- apart from Short Control Signalling Transmissions referred to in clause 4.3.1.7 .4,
there shall be no transmissions on 'unavailable' channels;

- a minimum of N hopping frequencies as defined in clause 4.3.1.4.3.2 shall always
be maintained.

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

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

Limit

Page 20 of 94



3L

Report No.: BTL-ETSP-1-2304C059A

Limit

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

Table 2: Unwanted Signal parameters

Wanted signal mean power | Unwanted CW signal frequency Unwa\nted CW signal
from companion device (MHz) power (dBm)

sufficient to maintain the link 23950r24885 -35

(see note 2) (see note 1) (see note 3)

NOTE 1:  The highest frequency shall be used for testing operating channels within the
range 2 400 MHz to 2 442 MHz, while the lowest frequency shall be used for
testing operating channels within the range 2 442 MHz to 2 483,5 MHz. See
clause 5.4.6.1.

NOTE 2: A typical conducted value which can be used in most cases is -50 dBm/MHz.

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.

Limit

Adaptive FHSS using DAA

Adaptive FHSS equipment using DAA, shall comply with the following minimum set

of requirements:

1) During normal operation, the equipment shall evaluate the presence of a signal for
each of its hopping frequencies. If it is determined that a signal is present with a
level above the detection threshold defined in step 5 the hopping frequency shall
be marked as 'unavailable'.

2) The hopping frequency shall remain unavailable for a minimum time equal to 1
second or 5 times the actual number of hopping frequencies in the current
(adapted) channel map used by the equipment, multiplied with the Channel
Occupancy Time whichever is greater. There shall be no transmissions during this
silent period on this hopping frequency. After this, the hopping frequency may be
considered again as an 'available' frequency.

3) The total time during which an equipment has transmissions on a given hopping
frequency without re-evaluating the availability of that hopping frequency is
defined as the Channel Occupancy Time.

The Channel Occupancy Time for a given hopping frequency shall be less than 40
ms. For equipment using a dwell time > 40 ms that wants to have other
transmissions during the same hop (dwell time) an Idle Period (no transmissions)
of minimum 5 % of the Channel Occupancy Period with a minimum of 100 us shall
be implemented.

After the Idle Period has expired, the equipment may continue its normal operation
as explained in step 1.

For FHSS equipment using DAA with a dwell time < 40 ms, the maximum Channel
Occupancy Time may be non-contiguous, i.e. spread over a number of Hopping
Sequences (equal to 40 ms divided by the dwell time [ms]).

4) In case the 'unavailable' channels remain in the Hopping Sequence, apart from
the Short Control Signalling Transmissions referred to in clause 4.3.1.7 .4, there
shall be no transmissions on these 'unavailable' channels. In case the 'unavailable
channels' are removed from the Hopping Sequence, a minimum of N hopping
frequencies as defined in clause 4.3.1.4.3.2 shall always be maintained.

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

TL = -70 dBm/MHz + 10 x log1p (100 mW/Pyyt) (Poyt in mW e.i.r.p.)
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Limit

6) The equipment shall comply with the requirements defined in step 1 to step 4 of
the present clause in the presence of an unwanted CW signal as defined in table
3.

Table 3: Unwanted Signal parameters

Wanted signal mean power Unwanted signal Unwanted CW signal
from companion device frequency power (dBm)
(dBm) (MHz)
-30 23950r2488,5 -35
(see note 2) (see note 1) (see note 2)

NOTE 1:  The highest frequency shall be used for testing operating channels within the
range 2 400 MHz to 2 442 MHz, while the lowest frequency shall be used for
testing operating channels within the range 2 442 MHz to 2 483,5 MHz. See
clause 5.4.6.1.

NOTE 2:  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 in front of the UUT
antenna (see example below).

Short Control Signalling Transmissions

If implemented, Short Control Signalling Transmissions shall have a maximum TxOn
/ (TxOn + TxOff) ratio of 10 % within any observation period of 50 ms or within an
observation period equal to the dwell time, whichever is less.

8.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.6.2.1.

8.3 TEST SETUP LAYOUT

uut

Spectrum
Analyzer
— Splitter/ Companion
Combiner Direct. Coupler Device
S iﬁ. ATT.

Signal
Generator
(Interferer)

Splitter/
Combiner

F T

Signal
Generator
(Blocker)
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8.4 TEST DEVIATION
There is no deviation with the original standard.

8.5 EUT OPERATION DURING TEST
The measurements shall be performed during normal operation.

8.6 TEST RESULTS
Please refer to the Appendix F.
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9. OCCUPIED CHANNEL BANDWIDTH

9.1 APPLIED PROCEDURES / LIMIT

Clause 4.31.8

Test ltem Occupied Channel Bandwidth

The Occupied Channel Bandwidth for each hopping frequency shall be within the
band given in table 1.

Table 1: Service frequency bands

Service frequency bands
Transmit |2 400 MHz to 2 433,5 MHz
Heceive |2 400 MHz to 2 483,5 MHz
In addition, for non-adaptive FHSS equipment with e.i.r.p. greater than 10 dBm,

the Occupied Channel Bandwidth for every occupied hopping frequency shall be
equal to or less than 5 MHz.

Limit

9.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.7.2.1.

9.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

9.4 TEST DEVIATION
There is no deviation with the original standard.

9.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

9.6 TEST RESULTS
Please refer to the Appendix G.
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10. TRANSMITTER UNWANTED EMISSIONS IN THE OUT-OF-BAND DOMAIN

10.1 APPLIED PROCEDURES / LIMIT

Clause 4.31.9

Test Item Transmitter unwanted emissions in the out-of-band domain

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

1/

Spurious Dormain Out Of Band Domain (O0B) Allccated Band Out Of Band Domairt (O0OB) Spurious Domain

A

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 2483 5MHz  2483,5MHz + BW 2 483,5 MHz + 2BW

A: -10 dBr/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

10.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.8.2.1.

10.3 TEST SETUP LAYOUT

Spectrum Analyzer EUT

10.4 TEST DEVIATION
There is no deviation with the original standard.

10.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

10.6 TEST RESULTS
Please refer to the Appendix H.
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11. TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN

11.1 APPLIED PROCEDURES / LIMIT

Clause 4.3.1.10

Test ltem Transmitter unwanted emissions in the spurious domain

The transmitter unwanted emissions in the spurious domain shall not exceed the
values given in table 4.

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

Table 4: Transmitter limits for spurious emissions

Frequency range Maximum power Bandwidth

L= 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 GHz t0 12,75 GHz -30 dBm 1 MHz

11.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.9.2.1 and 5.4.9.2.2.
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11.3 TEST SETUP LAYOUT

Conducted Measurement

= :

Spectrum Analyzer EUT

Radiated Measurement Test Set-Up Frequency Below 1 GHz

Radiated Measurement Test Set-Up Frequency Above 1 GHz

Spectrum
Analyzer

11.4 TEST DEVIATION
There is no deviation with the original standard.

11.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

11.6 TEST RESULTS
Please refer to the Appendix I.

Spectrum
Analyzer J Amp.

Amp.
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12. RECEIVER SPURIOUS EMISSIONS

12.1 APPLIED PROCEDURES / LIMIT

Clause 4.3.1.11
Test Item Receiver spurious emissions

The receiver spurious emissions shall not exceed the values given in table 5.

In case of FHSS equipment with antenna connectors, these limits apply to
emissions at the antenna port (conducted).

For emissions radiated by the cabinet or emissions radiated by integral antenna
equipment (without antenna connectors), these limits are e.r.p. for emissions up
Limit to 1 GHz and e.i.r.p. for emissions above 1 GHz.

Table 5: Spurious emission limits for receivers

Frequency range Maximum power Bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 12,75 GHz -47 dBm 1 MHz

12.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.10.2.1 and 5.4.10.2.2.

12.3 TEST SETUP LAYOUT
Refer to clause 11.3.

12.4 TEST DEVIATION
There is no deviation with the original standard.

12.5 EUT OPERATION DURING TEST
The measurements shall be performed during continuously receiving.

12.6 TEST RESULTS
Please refer to the Appendix J.
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13. RECEIVER BLOCKING

13.1 APPLIED PROCEDURES / LIMIT

Clause 4.3.1.12

Test ltem Receiver Blocking

While maintaining the minimum performance criteria as defined in clause
4.3.1.12.3, the blocking levels at specified frequency offsets shall be equal to or
greater than the limits defined for the applicable receiver category provided in
table 6, table 7 or table 8.

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

Table 6: Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean power Blocking Blocking Type of blocking
from companion device (dBm) signal signal power signal
(see notes 1 and 4) frequency (dBm)
(MHz) (see note 4)

(-133dBm + 10  log,,(OCBW)) 5 380

ar -68 dBm whichever is less 2 504
(see note 2)

2 300

e (-139 dBm + 10 x log,4(OCBW)) 2330 -34 cw
Limit ] _ > 360
ar -74 dBm whichever is less 2524
(see note 3) > 504
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 54.3.2.2.
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Receiver Category 2
Table 7 contains the Receiver Blocking parameters for Receiver Category 2
equipment.

Table 7: Receiver Blocking parameters receiver Category 2 equipment

Wanted signal mean power from Blecking 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  log,(OCBW) + 10 dB) % ggg
or (-74 dBm + 10 dB) whichever is less 2300 -34 Ccw

(see note 2) 2 534

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.

Receiver Category 3
Table 8 contains the Receiver Blocking parameters for Receiver Category 3
equipment.

Table 8: Receiver Blocking parameters receiver Category 3 equipment

Limit

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 the 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 (FFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 54.3.2 2.

13.2 TEST PROCEDURES
Refer to ETSI EN 300 328, chapter 5.4.11.2.1.
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13.3 TEST SETUP LAYOUT

Variable altenuator Ferformance
step size<1dB Menitoring
Device
Signalling Unit
Qr
Compz_anion
Device (> _AlL I‘ > Splittert : Direct. Coupler
.| Combiner g' —‘ ’IE‘_,‘ uut
Blocking Signal !
Source
Y

Spectrum
Analyzer

Cptional

13.4 TEST DEVIATION
There is no deviation with the original standard.

13.5 EUT OPERATION DURING TEST
The measurements shall be performed during normal receiving.

13.6 TEST RESULTS
Please refer to the Appendix K.
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14. MEASUREMENT INSTRUMENTS LIST

RF Output Power
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
Table top type high
1 |and low temperature CEPREI CEEC-M64T-40 15-008 Jan. 08, 2024
test chamber
2 Power Sensor Agilent U2021XA MY 53320006 Jan. 08, 2024
3 Power Sensor Agilent U2021XA MY53340001 Jan. 08, 2024
4 Power Sensor Agilent U2021XA MY53340005 Jan. 08, 2024
5 Power Sensor Agilent U2021XA MY53340007 Jan. 08, 2024
6 Cable Woke 20210802 001 N/A N/A
7 Cable Woke 60CM N/A N/A
8 Measurement BTL EN300328 N/A N/A
Software
9 Attenuator Talent Microwave TA10A2-S-18 N/A N/A
Accumulated Transmit time, Frequency Occupation and Hopping Sequence &
Hopping Frequency Separation &
Occupied Channel Bandwidth &
Transmitter unwanted emissions in the out-of-band domain &
Transmitter and Receiver Spurious Emission (Conducted Measurement)

Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | EXA Signal Analyzer Keysight N9010A MY56480488 Jan. 08, 2024
2 Attenuator Talent Microwave TA10A0-S-26.5 N/A N/A
3 Measurement BTL EN300328 N/A N/A

Software
Receiver Blocking
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | wideband radio R&S CMW500 153083 Jan. 08, 2024
communication tester
o | EXGBRF Vector Keysight N5172B MY53051637 | Jan. 08, 2024
Signal Generator
3 Shielding box Jiachen JC-PB2009 200917D0184A | Jan. 08, 2024
4 Power divider N/A PD-2SF-2080 N/ A Jan. 08, 2024
5 Cable RegalWay 20210802 013 N/A N/A
6 Cable RegalWay 20210802 021 N/A N/A
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All calibration period of equipment list is one year.

Transmitter and Receiver Spurious Emission (Radiated Measurement)

Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 Amplifier HP 8447D 2944A11203 Jan. 08, 2024
2 | FXQSpectum Agilent N9010A MY50520044 | Jan. 08, 2024

nalyzer
Innco Systems C0O3000/1155/4
3 Controller Gmbh CO3000-4port 5430119/P N/A
4 | Trilog-Broadband Schwarzbeck VULB9160 9160-3232 Feb. 24, 2024
Antenna
5 Cable Talent microwave L6-NMNM-10M N/A N/A
6 Cable Talent microwave | S02-181212-270 N/A N/A
Measurement EZ-EMC
! Software Farad Ver.NB-03A1-01 N/A N/A
8 | DRG Horn Antenna ETS 3117-PA 221576 Mar. 04, 2024
9 Preamplifier ETS 3117-PA 221576 Jul. 03, 2023
10 Cable Talent microwave A81'S':A2A g/lMS MAM- N/A N/A
11 Cable Regalway ~ |A%40-29M2IM-25 N/A Now. 30, 2023
12 Cable Tonscend HF160-KMKM-3M N/A Now. 30, 2023
13 | EXA Signal Analyzer Keysight N9010A MY56480488 Jan. 16, 2024
14 | DRG Horn Antenna ETS 3116C 218942 Mar. 02, 2024
. EMC
15 Pre-Amplifier INSTRUMENT EMC184045SE 980409 Jan. 08, 2024
Remark: “N/A” denotes no model name, serial no. or calibration specified.
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15. EUT TEST PHOTO

Radiated Emissions Test Photos
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APPENDIX A - RF OUTPUT POWER
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[Test Mode:  |TX Mode_1Mbps

Test Conditions e.i.r.p. (dBm)
T nom (°C) 23.6 8.19
T min (°C) 0 8.15
T max (°C) 45 7.97
Max. e.i.r.p. 8.19
Limits 20dBm
Result Pass
Burst Number 12

Test Mode: TX Mode_2Mbps

Test Conditions e.i.r.p. (dBm)
T nom (°C) 23.6 7.90
T min (°C) 0 7.86
T max (°C) 45 7.71
Max. e.i.r.p. 7.90
Limits 20dBm
Result Pass
Burst Number 12

Test Mode: TX Mode_3Mbps

Test Conditions e.i.rp. (dBm)
T nom (°C) 23.6 8.15
T min (°C) 0 8.08
T max (°C) 45 7.90
Max. e.i.r.p. 8.15
Limits 20dBm
Result Pass
Burst Number 12

Note: e.i.r.p. = Conducted output power + G (Ant Gain)
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APPENDIX B - DUTY CYCLE, TX-SEQUENCE, TX-GAP

Test Mode: N/A

Note: “N/A” denotes test is not applicable to this device.
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APPENDIX C - ACCUMULATED TRANSMIT TIME, FREQUENCY
OCCUPATION AND HOPPING SEQUENCE
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[TestMode:  [TX Mode_1Mbps |

Data Packet Frequency Pulse Duration Dwell Time Dwell Time Limits
(MHz) (ms) (3.16s Pluse N) (s) (s)
DHA1 2402 0.378 32 0.1210 0.4000
DH3 2402 1.630 16 0.2608 0.4000
DH5 2402 2.880 6 0.1728 0.4000
DHA1 2480 0.378 32 0.1210 0.4000
DH3 2480 1.630 20 0.3260 0.4000
DH5 2480 2.860 8 0.2288 0.4000

NOTE:

DH1 Packet permit maximum 1600 /79 /2 = 10.12 hops per second in each channel (1 time slots RX, 1 time
slot TX). So, the dwell time is the time duration of the pulse times 10.12 x 31.6 = 320 within 31.6 seconds.
DH3 Packet permit maximum 1600 / 79 / 4 = 5.06 hops per second in each channel (3 time slots RX, 1 time
slot TX). So, the dwell time is the time duration of the pulse times 5.06 x 31.6 = 160 within 31.6 seconds.
DH5 Packet permit maximum 1600 / 79 / 6 = 3.37 hops per second in each channel (5 time slots RX, 1 time
slot TX). So, the dwell time is the time duration of the pulse times 3.37 x 31.6 = 106.6 within 31.6 seconds.

Number of
Time (ms) of | transmission in
4*dwell time*
4*dwell time* a period
Number 79 (ms)
(ms)*Actual of 4*dwell Minimum
Frequency of Minimum
Mode number of time*Actual Limit Result
(MHz) Hopping ) Frequency
hopping number of (ms)
Channel Occupation
frequencies in hopping
o (ms)
use frequencies in
use
DH1 2402 79 119.4480 2 0.7560 0.378 Pass
DH3 2402 79 515.0800 2 3.2600 1.630 Pass
DH5 2402 79 910.0800 2 5.7600 2.880 Pass
DH1 2480 79 119.4480 1 0.3780 0.378 Pass
DH3 2480 79 515.0800 3 4.8900 1.630 Pass
DH5 2480 79 903.7600 3 8.5800 2.860 Pass
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2402 MHz-DH1

[ Keysight Spectrum Analyzer - Swept SA
R

7 R pC SENSEINT] [ ALGNAUTO _ [10:18:04 AMJun 03,2023
Center Freq 2.402000000 GHz Trig Delay-400.0 us  Avg Type: Log-Pwr
7 Trig: Video el
I':g e #Atten: 20 dB Jiag A 1NN

AMKr1 378.0 ps WD
Ref Offset 12.6 dB
Ref 2250 dBm 2.94 dB

Center Freq

’1A2 2.402000000 GHz

DOm0 o,

StartFreq
2.402000000 GHz

StopFreq
2.402000000 GHz

CF Step
1.000000 MHz
Man

M’W"ﬂ“ﬂ PRl i gt

Center 2.402000000 GHz Span 0 Hz |5

in
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts) |

2402 MHz-DH3

[ Keysight Spectrum Analyzer - Swept SA

SENSEINT] [ ALGNAUTO  [10:21:47 AMJun 03,2023
Trig Delay-400.0 ys Avg Type: Log-Pwr
*Fast —»- Trig: Video el
IFG, #Atten: 20 dB Jolag A NN NN
AMKr1 1.630 ms DT

Ref Offset 12.5 dB
Ref 22.50 dBm -0.70 dB

Center Freq
2.402000000 GHz

DOm0 o,

StartFreq
2.402000000 GHz

StopFreq
2.402000000 GHz

CFStep
1.000000 MHz

FreqOffset

A R e A o

Center 2.402000000 GHz Span 0 Hz |5

in
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) |
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2402 MHz-DH5

[ Keysight Spectrum Analyzer - Swept SA
R

SensenT] [ AUGNAUTO  [1022:48 AMIun 03,2023

: RF S00 DC
Center Freq 2.402000000 GHz Trig Delay-400.0 s Avg Type: Log-Pwr
PNO: Fast ~»— 1rig: Video =
IFGain:Low #Atten: 20 dB Sy A N NN

AMkr1 2.880 ms Autolie
-4.93d

Ref Offset 12.5 dB
Ref 22.50 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.402000000 GHz,

StopFreq
2.402000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset

e L otz

Scale Type

Center 2.402000000 GHz Span 0 Hz |5 Lin

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts) |

2480 MHz-DH1

ws Keysight Spectrum Analyzer - Swept SA
RF S00 DC SENSECINT] [ AUGNAUTO _ [10:18:39 AMIun 03,2023
Center Freq 2.480000000 GHz Trig Delay-400.0 ps  Avg Type: Log-Pwr
PNO: Fast —— 1rig: Video T
IFGain:Low #Atten: 20 dB Sy A N NN

Auto Tune
Ref Offset 12.5 dB
Ref 22.50 dBm

CenterFreq
2.480000000 GHz

Xo—
StartFreq
2.480000000 GHz,

StopFreq
2.480000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
0 Hz|

fitfhery

Scale Type

Center 2.480000000 GHz Span 0 Hz |5 Lin
Res BW 1.0 MHz #VBW 1.0 MHz
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: BTL-ETSP-1-2304C059A

2480 MHz-DH3

[ Keysight Spectrum Analyzer - Swept SA
R

SensenT] [ AUGNAUTO  [1021:14 AMIun 03,2023

: RF S00 DC
Center Freq 2.480000000 GHz Trig Delay-400.0 s Avg Type: Log-Pwr
PNO: Fast ~»— 1rig: Video =
IFGain:Low #Atten: 20 dB Sy A N NN

AMkr1 1.630 ms Autolie
2.79d

Ref Offset 12.5 dB
Ref 22.50 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.480000000 GHz,

StopFreq
2.480000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
0 Hz|

R T R e e S e R

Scale Type

Center 2.480000000 GHz Span 0 Hz |5 Lin

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) |

2480 MHz-DH5

ws Keysight Spectrum Analyzer - Swept SA
RF S00 DC SENSECINT] [ AUGNAUTO _ [10:23:24 AMJun 03,2023
Center Freq 2.480000000 GHz Trig Delay-400.0 ps  Avg Type: Log-Pwr
PNO: Fast —— 1rig: Video T
IFGain:Low #Atten: 20 dB Sy A N NN

AMKr1 2.860 ms Autolie
Ref Offset 12.5 dB
Ref 22.50 dBm 0.12dB

CenterFreq
2.480000000 GHz

StartFreq
2.480000000 GHz,

StopFreq
2.480000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
T L O L R s P P T (R R T 0Hz

Scale Type

Center 2.480000000 GHz Span 0 Hz |5 Lin

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts) |
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[Test Mode:  |TX Mode_1Mbps

Frequency Band ) ) o
Number of Hopping Frequencies Limit Result
(MHz)
2400-2483.5 79 =15 PASS
Frequency Band Limit
20dB Points Occupied Bandwidth (MHz) Result
(MHz) (MHz)
2400-2483.5 79.58 > 58.45 PASS

Number of Hopping Frequencies & 20dB Points Occupied Bandwidth

Hopping Channel Number:79
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[TestMode:  [TX Mode_3Mbps |

Data Packet Frequency Pulse Duration Dwell Time Dwell Time Limits
(MHz) (ms) (3.16s Pluse N) (s) (s)
3DH1 2402 0.387 31 0.1200 0.4000
3DH3 2402 1.640 19 0.3116 0.4000
3DH5 2402 2.880 9 0.2592 0.4000
3DH1 2480 0.390 32 0.1248 0.4000
3DH3 2480 1.630 19 0.3097 0.4000
3DH5 2480 2.880 4 0.1152 0.4000

NOTE:

3DH1 Packet permit maximum 1600 /79 /2 = 10.12 hops per second in each channel (1 time slots RX, 1 time
slot TX). So, the dwell time is the time duration of the pulse times 10.12 x 31.6 = 320 within 31.6 seconds.
3DH3 Packet permit maximum 1600 /79 / 4 = 5.06 hops per second in each channel (3 time slots RX, 1 time
slot TX). So, the dwell time is the time duration of the pulse times 5.06 x 31.6 = 160 within 31.6 seconds.
3DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time slots RX, 1 time

slot TX). So, the dwell time is the time duration of the pulse times 3.37 x 31.6 = 106.6 within 31.6 seconds.

Number of
Time (ms) of | transmission in
4*dwell time*
4*dwell time* a period
Number 79 (ms)
(ms)*Actual of 4*dwell Minimum
Frequency of Minimum
Mode ) number of time*Actual Limit Result
(MHz) Hopping Frequency
hopping number of ) (ms)
Channel Occupation
frequencies in hopping
o (ms)
use frequencies in
use
3DH1 2402 79 122.2920 2 0.7740 0.387 Pass
3DH3 2402 79 518.2400 3 4.9200 1.640 Pass
3DH5 2402 79 910.0800 3 8.6400 2.880 Pass
3DH1 2480 79 123.2400 3 1.1700 0.390 Pass
3DH3 2480 79 515.0800 1 1.6300 1.630 Pass
3DH5 2480 79 910.0800 3 8.6400 2.880 Pass
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2402 MHz-3DH1

[ Keysight Spectrum Analyzer - Swept SA
R

S0 SenseanT] [ Auenauro

7 R 500 DC

Center Freq 2.402000000 GHz Trig Delay-400.0 us  Avg Type: Log-Pwr
P o> Trig: Video

#Atten: 20 dB

AMkr1 387.0 us DT
Ref Offset 12.5 dB
Ref 22.50 dBm 0.56 dB

Center Freq
2.402000000 GHz

premrs
StartFreq
2.402000000 GHz

StopFreq
2.402000000 GHz

CF Step
1.000000 MHz
Man

WWU ,.wwwwwwwm«wwnw'mmwwuwrwwww

Center 2.402000000 GHz Span 0 Hz |55

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts) |

2402 MHz-3DH3

[ Keysight Spectrum Analyzer - Swept SA

500 SenseanT] [ AuGNAUTO  [10:39:36 AMun 03,2023

R RF 50Q DC
Center Freq 2.402000000 GHz Trig Delay-400.0 ys  Avg Type: Log-Pwr TRAC n
PNO: Fast —»— Trig: Video e
= EAster: 0B oer RSN

AMKr1 1.640 ms DT
Ref Offset 12.5 dB
Ref 22.50 dBm 3.42 dB

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

StopFreq
2.402000000 GHz

CFStep
1.000000 MHz

i Lw«w L T e T U L B s

Center 2.402000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) |
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2402 MHz-3DH5

[ Keysight Spectrum Analyzer - Swept SA
R

7 R pC SENSEINT] [ ALIGNAUTO _ [10:40:37 AMJun 03,2023
Center Freq 2.402000000 GHz Trig Delay-400.0 us  Avg Type: Log-Pwr
7 Trig: Video el
I':g e #Atten: 20 dB Jiag A 1NN

AMKr1 2.880 ms Autofiing
Ref Offset 12.5 dB -1.75dB

Ref 22.50 dBm

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

StopFreq
2.402000000 GHz

CF Step
1.000000 MHz
Man

R
JWWM‘HWWaWﬂ&MM‘Wwi’vl"ﬂ"‘f"“\www"""vwMJ""“’M"\.I.N\W'Wm\ww*‘-p'lw

Center 2.402000000 GHz Span 0 Hz |5

in
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts) |

2480 MHz-3DH1

[ Keysight Spectrum Analyzer - Swept SA

0 R = bC SeNsEanT] [ ALGNAUTO _ [10:37:51 AMJun 03,2023
Center Freq 2.480000000 GHz Trig Delay-400.0ps  Avg Type: Log-Pwr
PNO: F:

Trig: Video TYPE|
IFG: Cow #Atten: 20 dB IS A NN NN N

AMKr1 390.0 ps WD
Ref Offset 12.6 dB
Ref 2250 dBm -5.91 dB

Center Freq
2.480000000 GHz

—
Xz TWW«*l 142
StartFreq

2480000000 GHz

StopFreq
2.480000000 GHz

CFStep
1.000000 MHz

FreqOffset

Mt b st

Center 2.480000000 GHz Span 0 Hz |5

in
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts) |
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2480 MHz-3DH3

[ Keysight Spectrum Analyzer - Swept SA
R

7 RF DC SENSEINT] [ ALGNAUTO _ [10:38:46AMIun 03,2023
Center Freq 2.480000000 GHz Trig Delay-400.0 ps  Avg Type: Log-Pwr «
R o A e [ANNNN N
IFGain: #Atten: 20 dB oET

Ref Offset 12.5 dB

AMkr1 1.630 ms Autolie
Ref 22.50 dBm -1.09 dB

CenterFreq
X .1A2 2.480000000 GHz
Bt osanded

StartFreq
2.480000000 GHz,

StopFreq
2.480000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
0 Hz|

WWW\'W"‘W"‘WwW'*"W'\Wf‘r‘wumdmwmwrwﬂwvwﬂww

Scale Type

Center 2.480000000 GHz Span 0 Hz |5 Lin

Res BW 1.0 MHz #VBW 1.0 MHz 0 ms (1001 pts) |

2480 MHz-3DH5

ws Keysight Spectrum Analyzer - Swept SA

RF DC SENSEINT] [ agonauto

Center Freq 2.480000000 GHz Trig Delay-400.0 s Avg Type: Log-Pwr
ideo

PNO: Fast —— 119
IFGain:Low #Atten: 20 dB

AMkr1 2.880 ms Autolie
Ref Offset 12.5 dB
Ref 22.50 dBm 1.83 dB

CenterFreq
2.480000000 GHz

StartFreq
2.480000000 GHz,

StopFreq
2.480000000 GHz

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
0 Hz|

‘“'flLMP'H’“'W1‘“""*\“""“'""“’“""""‘""WM*WHHJ"I‘“J”“"“WWMW“{MW%\WM,, A

Center 2.430000000 GHz Span 0 Hz |5

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts) |
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Test Mode:  |TX Mode_3Mbps

Frequency Band ) ] o
Number of Hopping Frequencies Limit Result
(MHz)
2400-2483.5 79 215 PASS
Limit
Frequency Band 20dB Points Occupied Bandwidth (MHz) Result
(MHz) (MHz)
2400-2483.5 80.08 > 58.45 PASS

Number of Hopping Frequencies & 20dB Points Occupied Bandwidth

Hopping Sequence

Hopping Sequence (Hz) :80. 08 Band Occupancy Use (%) :95. 90
Hopping Channel Number:79
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APPENDIX D - HOPPING FREQUENCY SEPARATION
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Report No

.. BTL-ETSP-1-2304C059A

[Test Mode:  |TX Mode_1Mbps

Frequency Band Channel Separation Channel Separation Limit Result
esu
(MHz) (MHz) (kHz)
2400-2483.5 1.00 100 Pass

1Mbps

Hopping Frequency Separation
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Report No

.. BTL-ETSP-1-2304C059A

Test Mode:  |TX Mode_3Mbps

Frequency Band Channel Separation Channel Separation Limit Result
esu
(MHz) (MHz) (kHz)
2400-2483.5 1.04 100 Pass

3Mbps

Hopping Frequency Separation
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APPENDIX E - MEDIUM UTILIZATION (MU) FACTOR

Test Mode: N/A

Note: “N/A” denotes test is not applicable to this device.
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Report No.: BTL-ETSP-1-2304C059A

APPENDIX F - ADAPTIVITY

Test Mode: N/A

Note: “N/A” denotes test is not applicable to this device.

Page 53 of 94



—_—
3 L L Report No.: BTL-ETSP-1-2304C059A

APPENDIX G - OCCUPIED CHANNEL BANDWIDTH
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Report No.: BTL-ETSP-1-2304C059A

|Test Mode:

[TX Mode_1Mbps

Frequency
(MHz)

Occupied Channel Bandwidth
(MHz) (MHz)

FLat 99% BW

Frnat 99% BW
(MHz)

Result

2402

0.882 2401.55

2480

0.889 -

2480.44

N/A FL> 2400

Frn<2483.5

Pass

TX Mode_2402MHz_1Mbps

[ Keysight Spectrum Analyzer - Occupied BW.
3 500 DC

" R [500
Center Freq 2.402000000 GHz

Centter Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB

Radio Std: None
==}
#FGain:Low Radio Device: BTS

Ref Offset 12.5 ¢B
Ref 20.00 dBm

Center 2.402 GHz

#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth
882.39 kHz

-9.653 kHz % of OBW Power
933.9 kHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

mse STATUS

ALTGN AUTO __ [10:14:15 AMJun 03, 2023

==

Frequency

CF Step

200.000 kHz

Man

Occupied Bandwidth(lHz) :0. 882
Left Frequency (MHz):2401.55
Limit:>2400MHz

Right Frequency (NHz) :2402. 43
Test Result:Pass

TX Mode 2480MHz_1Mbps

[ Keysight Spectrum Analyzer - Occupied BW.

[ ALIGN AUTO _ [10:15:29 AMJun 03, 2023

d R RF 500 DC
Center Freq 2.480000000 GHz

#FGain:Low

Centter Freq: 2.480000000 GHz
> Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB

Radio Std: None
Radio Device: BTS

Ref Offset 12.5 dB
Ref 20.00 dBm

Center 2.48 GHz

#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth
889.42 kHz

-9.660 kHz % of OBW Power
942.4 kHz x dB

Total Power 6.28 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

msc STATUS

Mkr1 2.4804351 GHz|
-22.979 dBm

==

Frequency

Occupied Bandwidth(iHz) : 0, 889
Left Frequency (MHz) :2479.55
Limit: <2483, GiHz

Right Frequency (MHz) :2430. 44
Test Result:Pass
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Test Mode:  |TX Mode_3Mbps

Frequency Occupied Channel Bandwidth FLat 99% BW Frnat 99% BW Result
(MHz) (MHz) (MHz) (MHz)

2402 1.383 2401.30
2480 1.384

- 2480.68 Pass

N/A FL> 2400 Frn<2483.5

TX Mode_2402MHz_3Mbps

[ Keysight Spectrum Analyzer - Occupied BW.
R

|- |- ()
ALIGN AUTO | 10:25:01 AlJun 03, 2023

| RF 50Q  DC
Center Freq 2.402000000 GHz Center Freq;: 2.402000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold: 10110
#IFGainlow  #Atten: 30 dB Radio Device: BTS

Ref Offset 12.5 <B
Ref 10.00 dBm

Center 2402 GHz
#Res BW 24 kHz #VBW 75 kHz
Occupied Bandwidth Total Power
1.3827 MHz
Transmit Freq Error -9.217 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.591 MHz xdB -20.00 dB

msc STATUS

Oceupied Bandwidth(MHz) :1. 383

Left Frequency (IHz) :2401. 30 Right Frequency (MHz) :2402. 68
Limit:>2400MHz Test Result:Pass

TX Mode_2480MHz_3Mbps

[ Keysight Spectrum Analyzer - Occupied BW.
R

(o &[]
J RF 50 Q DC ] ALIGN AUTO 10:26:34 AMJun 03, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
> Trig: Free Run Avg|Hold: 10/10
#FGain:low _ #Atten: 30 dB Radio Device: BTS
Mkr1 2.4806831 GHz|
Ref Offset 125 dB
Ref 10.00 dBm -20.230 dBm)

‘ CenterFreq
1 2.480000000 GHz

Center 2.48 GHz
#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth Total Power 6.52 dBm
1.3836 MHz

Transmit Freq Error -8.719 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.594 MHz xdB -20.00 dB

msc STATUS

Occupied Bandwidth(lHz) :1. 384
Left Frequency (fHz):2479.30 Right Frequency (MHz):2480. 68
Limit: <2483, SiHz Test Result:Pass

Page 56 of 94



—_—
3 L L Report No.: BTL-ETSP-1-2304C059A

APPENDIX H - TRANSMITTER UNWANTED EMISSIONS IN THE
OUT-OF-BAND DOMAIN
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Report No.: BTL-ETSP-1-2304C059A

|Test Mode:

[TX Mode_1Mbps

B
g
g
£

TX Mode_1Mbps

Out of Band

Test Result:Pass

Out of Band
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Report No.: BTL-ETSP-1-2304C059A

|Test Mode:

[TX Mode_3Mbps

TX Mode_3Mbps

Out of Band

Out of Band

Test Result:Pass
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APPENDIX | - TRANSMITTER UNWANTED EMISSIONS IN THE
SPURIOUS DOMAIN
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Test Mode: TX Mode_1Mbps

TX Mode 2402 MHz

Limit
igin

£
g
z
H

Frequency(MHz)

Frequency(MHz) Reading Level(dBm) Limit(dBm) MNarzin(dB) Result
T11.28 -59.3 36 3.3 Pass
T11.2 59,31 36 23.31 Pass
710,85 —59. 66 -36 23.66 Pass
T11.9 —60. 05 -36 24.05 Pass
T10.6 —60. 22 -36 24.22 Pass
T11.85 —60. 29 -36 24.29 Pass
2397 -34. 45 -30 4.45 Pass
2397.5 -34.51 -30 4.51 Pass
2398 -36.69 -30 6.69 Pass
23955 48,03 -30 18.03 Pass
2396 —48. 84 -30 18.84 Pass
2396.5 —48. 85 -30 18.85 Pass

x Unwanted Emission in the Spurious Domain(RMS Detection)

Power(dBm}

Frequency(MHz)

Frequency(MHz) Reading Level(dBm) Limit(dBm) MNarzin(dB) Result
2397 —46. 64 -30 16.64 Pass
2397.5 —46. 6 -30 16.6 Pass
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TX Mode 2480 MHz

Limit

B
g
Z
H

Frequency(MHz)

Frequency(lHz) Reading Level(dBm) Limit(dBm) MNargin(dB) Result
672,15 -80. 75 54 26.75 Pass
692.1 -80. 84 54 26. 84 Pass
722,25 —63. 04 -36 27. 04 Pass
722,16 63, 09 -36 27.09 Pass
672.2 -81.13 54 27.13 Pass
476. 8 -81.14 54 27.14 Pass
24855 42, 01 -30 12.01 Pass
2d86.5 46, 57 -30 16.57 Pass
2486 —46. 78 -30 16.78 Pass
2d87.5 —48. 72 -30 18.72 Pass
2487 —49.12 -30 19.12 Pass
2489.5 -51.32 -30 21.32 Pass

x Unwanted Emission in the Spurious Domain(RMS Detection)

Power(dBm)

Frequency(MHz)

Frequency(lHz) Reading Level(dBm) Limit(dBm) MNargin(dB) Result
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Test Mode: TX Mode_3Mbps

TX Mode 2402 MHz

Limit
igin

£
g
z
H

Frequency(MHz)

Frequency(MHz) Reading Level(dBm) Limit(dBm) MNarzin(dB) Result
705.5 62,52 36 26.52 Pass
T05. 55 62, 63 36 26.63 Pass
605. 55 -81.34 54 27. 34 Pass
605.6 -81.34 54 27. 34 Pass
486. 85 -81.37 54 27.37 Pass
T05. 45 —63. 48 -36 27.48 Pass
2397 -38.5 -30 8.5 Pass
2396.5 —41. 76 -30 11.76 Pass
2396 44, 97 -30 14.97 Pass
23955 45, 07 -30 15.07 Pass
2395 —45. 7 -30 15.7 Pass
2394 —46. 53 -30 16.53 Pass

x Unwanted Emission in the Spurious Domain(RMS Detection)

Power(dBm}

Frequency(MHz)

Frequency(IHz) FReading Level(dBm) Limit(dBm) MNargin(dB) Result
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TX Mode 2480 MHz

Limit

B
g
Z
H

Frequency(MHz)

Frequency(lHz) Reading Level(dBm) Limit(dBm) MNargin(dB) Result
705. 4 61 -36 25 Pass
705. 45 -61.13 -36 26.13 Pass
679.5 81,83 54 27.63 Pass
693, 45 -81. 64 54 27. 64 Pass
556. 55 -81. 66 54 27. 66 Pass
556.5 -81. 87 54 2787 Pass
24375 -39.29 -30 9.29 Pass
2488 349,32 -30 4.32 Pass
2487 —41. 96 -30 11,46 Pass
2d88.5 —42. 79 -30 12.79 Pass
2d86.5 —43.74 -30 13.74 Pass
2489 -46. 71 -30 16.71 Pass

x Unwanted Emission in the Spurious Domain(RMS Detection)

Power(dBm)

Frequency(MHz)

Frequency(lHz) Reading Level(dBm) Limit(dBm) MNargin(dB) Result
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[Test Mode [TX Mode 2402 MHz_1Mbps Polarization  |Vertical
-20dBm
60
12
kS
6
b4
A
H]
3 e
>

100

3000 12700 224 00 321 .00 H300 51500 61200 TO9 .00 806 00 100000

(MHz)
Reading Correct Measure . .
No. Freq. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 ¥ 60.7490 -65.31 -3.48 -68. 79 -54.00 -14.79 RMS
2 75.6870 -68.96 0.85 -68. 11 -36.00 -32.11 RMS
3 177.6339 -77.19 -10. 17 -87. 36 -54.00 -33.36 RMS
4 415.9630 -75. b0 -7.30 -82. 80 -36.00 -46.80 RMS
5 496. 8610 -77.84 -6.72 -84. 56 -54.00 -30.56 RMS
6 916. 9680 -76. 74 0.53 -76.21 -36.00 -40.21 RMS
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[Test Mode [TX Mode 2402 MHz_1Mbps Polarization  |Horizontal
-20dBm
60
1 5
2 3 Y g
% b4
400
3000 12700 72400 32100 41800 51500 61200 70000 80600 100000
(MHz)
Reading Correct Measure .. .
No. Freq. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 206. 6370 -68. 86 -10. 77 -79. 63 -b4.00 -25.63 RMS
2 372.9920 -75. 80 -7.71 -83. b1 -36.00 -47.5H1 RMS
3 497. 4430 -76. 36 -6. 00 -82. 36 -b4.00 -28. 36 RMS
4 652. 3520 -77. 25 -3.61 -80. 86 -b4.00 -26.86 RMS
5 694. b470 -77. 41 -2.37 -79.78 -36.00 -43.78 RMS
6 806. 2910 -80. 09 -1.21 -81. 30 -36.00 -45.30 RMS
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|Test Mode |TX Mode 2480 MHz_1Mbps Polarization Vertical
-20 dBm
60
2
1%
6
3 4 5 %
s
-100
3000 12700 22400 32100 41800 51500 61200 70900 80600 1000.00

(MHz)

Reading Correct Measure

No. Freq. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 * 60. 0700 -66. 81 -2. 83 -69. 64 -54.00 -15.64 RMS
2 76. 0750 -67.51 0.74 -66. 77 -36.00 -30.77 RMS
3 185. 0060 -75. 34 -11. 34 —86. 68 -54.00 -32.68 RMS
4 415. 9630 -76. 86 -7. 30 -84. 16 -36.00 -48.16 RMS
5) 518. 4920 -78. 20 -6. 36 -84. 56 -54.00 -30.56 RMS
6 651. 9640 -77. 49 -4.29 -81.78 -54.00 -27.78 RMS
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|Test Mode |TX Mode 2480 MHz_1Mbps Polarization Horizontal
-20dBm
60
6
; 3 4 . X
2 X
>
100
3000 12700 224 00 321 .00 H300 51500 61200 TO9 .00 806 00 100000
(MHz)
Reading Correct Measure .. .
No. Freq. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 208. 3829 -69. 90 -10. 52 -80. 42 -54.00 -26.42 RMS
2 390. 5489 -75. 69 7. 47 -83. 16 -36.00 -47.16 RMS
3 498. 7040 -74. 85 -b. 96 -80. 81 -54. 00 -26.81 RMS
4 704. 6350 -77. 02 -2. 17 -79.19 -36.00 -43.19 RMS
5 758.0820 -78. 74 -1.75 —-80. 49 -36.00 -44.49 RMS
6 925.6010 -77. 15 0.99 -76. 16 -36.00 -40.16 RMS
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[Test Mode [TX Mode 2402 MHz_1Mbps Polarization  |Vertical
-20dBm
1
60
-100
100000 217500 3350.00 452500 57/00.00 6875.00 8050.00 922500 1040000 12150.00
MHZ)
No Frea  foudine Comect Meamre iy yargin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3768.8870 -59. 03 0. 07 —98. 96 —30.00 -28.96 RMS
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[Test Mode [TX Mode 2402 MHz_1Mbps Polarization  |Horizontal
-20dBm
1
60 X
-100
100000 217500 3350.00 452500 57/00.00 6875.00 8050.00 922500 1040000 12150.00
MHZ)
No Frea  foudine Comect Meamre iy yargin
MHz dBm dB dBm dBm dB Detector Comment
1 * 4248. 2879 -61. 01 -0.01 -61. 02 —30.00 -31.02 RMS
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|Test Mode |TX Mode 2480 MHz_1Mbps Polarization Vertical
-20 dBm
1
e
60
-100
100000 217500 335000 452500 570000 687500 8050 00 9225 00 10400 00 12750 00
(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 4255. 9250 -55. 61 -0.13 —-bb. 74 -30.00 -25.74 RMS
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|Test Mode |TX Mode 2480 MHz_1Mbps Polarization Horizontal
-20 dBm
-60 1
X
100
100000 217500 335000 452500 5/0000 68/500 805000 922500 1040000 1275000
(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 4935. 6629 -64. 23 1. 23 -63. 00 -30.00 -33.00 RMS
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|Test Mode |TX Mode 2402 MHz_3Mbps Polarization Vertical
-20dBm
1
Y
&0 2
>
100
100000 217500 335000 452500 5700.00 687500 8050.00 9225 00 1040000 1275000
(MHz)
No. Freq  Rovdine Correct Meamure linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3087. 9750 -51. 08 -0.22 -51. 30 -30.00 -21.30 RMS
2 4804. 0630 -63. 36 1.19 -62. 17 -30.00 -32.17 RMS
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|Test Mode |TX Mode 2402 MHz_3Mbps Polarization Horizontal
-20 dBm
1

60

100

100000 217500 335000 452500 5/0000 68/500 805000 922500 1040000 1275000

(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3088. 5630 —-58. 42 —-0. 48 —58. 90 -30.00 -28.90 RMS
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[Test Mode [TX Mode 2480 MHz_3Mbps Polarization  |Vertical
-20dBm
1
60
-100
100000 217500 3350.00 452500 57/00.00 6875.00 8050.00 922500 1040000 12150.00
MHZ)
No. Freg  Readine Correot Meanuro pinii wargin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3710.1370 -59.70 0.35 -99. 35 —-30.00 -29.35 RMS
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|Test Mode |TX Mode 2480 MHz_3Mbps Polarization Horizontal
-20 dBm
60 1
X
100
100000 217500 335000 452500 5/0000 68/500 805000 922500 1040000 1275000
(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 4957. 4000 -63. 98 1. 27 -62. 71 -30.00 -32.71 RMS
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APPENDIX J - RECEIVER SPURIOUS EMISSIONS
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Test Mode: RX Mode_1Mbps

RX Mode 2402 MHz

Limit
igin

£
g
g 20
<

Frequency(MHz)

Frequency(MHz) Reading Level(dBm) Limit(dBm) MNarzin(dB) Result
T05. 45 —68. 71 BT 11.71 Pass
T05. 4 69, 07 BT 12.07 Pass
722,25 =71. 76 57 14.76 Pass
722.2 -72.15 57 15.15 Pass
705.5 =72, 42 57 15.42 Pass
T05. 35 =72.92 57 15.92 Pass
3811.5 61,68 47 14.68 Pass
3765.5 -61. 84 47 14.84 Pass
3769.5 62 47 15 Pass
3729.5 =62, 03 47 15.03 Pass
3796 —62.2 47 15.2 Pass
3796.5 —62.2 47 15.2 Pass

Rx Unwanted Emission in the Spurious Domain(RMS Detection)

Frequency(IHz) FReading Level(dBm) Limit(dBm) MNargin(dB) Result
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B
g
Z
H

RX Mode 2480 MHz

Frequency(MHz)

Limit

Frequency (THz)
793. 05
570
768,25
793

890. 25
768.2
3821.5
11661.5
10227.5
3815
3767
4005.5

Reading Level (dBm)

Limit (dBm)

Nargin(dB)

Result
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass

Rx Unwanted Emission in the Spurious Domain(RMS Detection)

Frequency (THz)

Reading Level (dBm)

Limit (dBm)

Nargin(dB)

Result
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[Test Mode [RX Mode 2402 MHz_1Mbps Polarization  |Vertical
-20dBm
-60
12
4 5 6
3 X
X
-100
3000 12700 22400 321 .00 418,00 21500 61200 70900 80600 100000

(MHz)

Reading Correct Measure

No. Freaq. Limit Margin

Level Factor ment
MHz dBm dB dBm dBm dB Detector Comment
1 60. 5560 -65.61 -3.30 -68. 91 -57.00 -11.91 RMS
2 * 74.9110 -69.55 0.91 -68. 64 -57.00 -11.64 RMS
3 172. 1050 -78. 35 -8. 856 -87. 20 -57.00 -30.20 RMS
4 415.9630 -75. 71 -7.30 -83.01 -57.00 -26.01 RMS
5 519. 3650 -76. 55 —6. 35 -82. 90 -57.00 -25.90 RMS
6 653. 7100 -78. 11 -4.28 -82. 39 -57.00 -25.39 RMS
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[Test Mode [RX Mode 2402 MHz_1Mbps Polarization  |Horizontal

-20dBm

*
1 2 a4 4 5
+ s « X
100
3000 12700 224 00 321 .00 H300 51500 61200 TO9 .00 806 00 100000
(MHz)
No. Freq. Egggi ne gggigf_t ﬁgﬁiure Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 208. 5770 -70. 28 —10. 50 -80.78 -57.00 -23.78 RMS
2 415. 9630 -73.75 -7.17 —-80. 92 -57.00 -23.92 RMS
3 493. 8540 -76. 37 -6. 10 -82. 47 —-57.00 -25.47 RMS
4 5b9. 8140 -78. 13 -4. 66 -82.79 -57.00 -25.79 RMS
5) 699. 4940 -79. 16 -2.22 -81. 38 -57.00 -24.38 RMS
6 * 928. 8020 -74. 40 1. 04 -73. 36 -57.00 -16.36 RMS
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|Test Mode |RX Mode 2480 MHz_1Mbps Polarization Vertical
20dBm
60
1Z
><><
4 5 i
3 b
s
-100
3000 12700 22400 32100 41800 51500 61200 70900 80600 1000.00

(MHz)

Reading Correct Measure

No. Freq. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 60. 5550 -65. 25 -3.30 -68. 55 -57.00 -11.55 RMS
2 * 75.9780 -68.24 0.77 -67. 47 -57.00 -10.47 RMS
3 166. 5760 -79. 26 -7.73 —-86. 99 -57.00 -29.99 RMS
4 415. 9630 -76. 05 -7. 30 -83. 35 -57.00 -26.35 RMS
5) 505. 1060 -78. 05 -6. b6 -84. 61 -57.00 -27.61 RMS
6 772.2440 -80. 77 -1.98 -82.75 -57.00 -25.75 RMS
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|Test Mode |RX Mode 2480 MHz_1Mbps Polarization Horizontal
-20 dBm
60
6
1 4 5 X
2 3 X X
< =
-100
3000 12700 22400 32100 41800 51500 61200 70900 80600 1000.00

(MHz)

Reading Correct Measure

No. Freaq. Limit Margin

Level Factor ment
MHz dBm dB dBm dBm dB Detector Comment
1 209. 8380 -68. 51 -10. 32 -78.83 -57.00 -21.83 RMS
2 353. 3980 -74. 19 -7.94 -82.13 -57.00 -25.13 RMS
3 485. 6090 -74. 60 -6. 34 -80. 94 -57.00 -23.94 RMS
4 661. 3730 —74. 35 -3.356 -77.70 -57.00 -20.70 RMS
5 732.0860 -75. 81 -1.97 -77.78 -57.00 -20.78 RMS
6 * 927. 3470 -74. 87 1. 02 -73.85 -57.00 -16.85 RMS
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[Test Mode [RX Mode 2402 MHz_1Mbps Polarization  |Vertical
-20dBm
1
bs
60
-100
100000 217500 3350.00 452500 57/00.00 6875.00 8050.00 922500 1040000 12150.00
MHZ)
No Frea  foudine Comect Meamre iy yargin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3619. 6620 -58. 06 0. 62 -57.44 —47.00 -10.44 RMS
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[Test Mode [RX Mode 2402 MHz_1Mbps Polarization  |Horizontal
-20dBm
1
60 X
-100
100000 217500 3350.00 452500 270000 6875.00 8050.00 922500 1040000 12715000
M)
No Frea  fodine orrect Mewure iy argin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3888.7380 -61. 05 -0.21 -61. 26 -47.00 -14.26 RMS
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|Test Mode |RX Mode 2480 MHz_1Mbps Polarization Vertical
-20 dBm
1
*
60
-100
100000 217500 335000 452500 570000 687500 8050 00 9225 00 10400 00 12750 00
(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 3649. 0370 -57. 20 0. 53 —-b6. 67 -47.00 -9.67 RMS
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|Test Mode |RX Mode 2480 MHz_1Mbps Polarization Horizontal
-20 dBm
1

60
100

100000 217500 335000 452500 5/0000 68/500 805000 922500 1040000 1275000

(MHz)
No. Froa  foudine Coriect Mamre Linit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 * 1596. 3129 -51. 57 -8.35 —-59. 92 -47.00 -12.92 RMS
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APPENDIX K - RECEIVER BLOCKING
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1) The levels had been corrected by the actual antenna assembly gain.
2) The test report did not use the shift of blocking frequencies with the standard Clause 5.4.11.2.1 Step 5.

Receiver Blocking Result
Wanted Signal Mean Power| Blocking Signal | Blocking Signal |Blocking Signal
Modulation | Operation| from Companion Device Freq. Power Power + Max. | PER
Mode Mode (dBm) (MHz) (dBm) Ant. Gain (%)
(See Note 1) (See Note 2) (See Note 1) (dBm)
2380 -34 -32 2.20
1 Mbps | hopping 67.54 2300 -34 -32 2.80
6751 2504 -34 -32 3.60
2584 -34 -32 2.60
Limit PER(Packet Error Rate) < 10%
Result Pass
Note:
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APPENDIX L - INFORMATION AS REQUIRED BY
EN 300 328 vV2.2.2, CLAUSE 5.4.1
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In accordance with ETSI EN 300 328, clause 5.4.1, the following information is provided by the
manufacturer.

a) The type of wideband data transmission equipment:
X] FHSS
[] non-FHSS

b) In case of FHSS:
(1) In case of non-Adaptive FHSS equipment:
The number of Hopping Frequencies: _ N/A

(2) In case of Adaptive FHSS equipment:
The maximum number of Hopping Frequencies: 79

The minimum number of Hopping Frequencies: 15

(3) The (average) dwell time:__0.3260 s

c) Adaptive / non-adaptive equipment:
[1 non-adaptive Equipment
X adaptive 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 maximum Channel Occupancy Time implemented by the equipment: N/A ms

X The equipment has implemented an LBT mechanism
* In case of non-FHSS equipment:
] The equipment is Frame Based equipment

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

equipment
The CCA time implemented by the equipment: _N/A  us
[ ] The equipment has implemented a DAA mechanism

[] The equipment can operate in more than one adaptive mode
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f) The worst case operational mode for each of the following tests:
(1) RF Output Power: __8.19 dBm
(2) Power Spectral Density: _ N/A _ dBm/MHz
(3) Duty cycle, Tx-Sequence, Tx-gap: N/A

(4) Accumulated Transmit time, Frequency Occupation & Hopping Sequence (only for FHSS
equipment): _ 0.3260 s, 1 , 19

(5) Hopping Frequency Separation (only for FHSS equipment): _ 1.00 MHz

(6) Medium Utilization: N/A

(7) Adaptivity:__N/A__; Receiver Blocking:__3.60 %

(8) Nominal Channel Bandwidth: _ 1.384 MHz

(9) Transmitter unwanted emissions in the OOB domain: _ -21.48 dBm

(10) Transmitter unwanted emissions in the spurious domain: _ -68.79  dBm

(11) Receiver spurious emissions: _ -56.67  dBm

d) The different transmit operating modes (tick all that apply):
X Operating mode 1: Single Antenna Equipment
X Equipment with only one antenna
[1 Equipment with two diversity antennas but only one antenna active at any moment in time
[1 Smart Antenna Systems with two or more antennas, but operating in a (legacy) mode

where only one antenna is used (e.g. IEEE 802.11™ legacy mode in smart antenna systems)

[] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[] Single spatial stream/Standard throughput (e.g. IEEE 802.11™ legacy mode)
[1 High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
[1 High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

NOTE: Add more lines if more channel bandwidths are supported.

[] Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[] Single spatial stream/Standard throughput (e.g. IEEE 802.11™ legacy mode)
[1 High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
[1 High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

NOTE: Add more lines if more channel bandwidths are supported.
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h) In case of Smart Antenna Systems: N/A

(1) The number of Receive chains:
(2) The number of Transmit chains:
1 symmetrical power distribution
[1 asymmetrical power distribution
In case of beam forming, the maximum (additional) beam forminggain: __ dB

NOTE: The additional beam forming gain does not include the basic gain of a single antenna.

i) Operating Frequency Range(s) of the equipment:
(1) Operating Frequency Range 1: _ 2402 MHzto _ 2480 MHz

NOTE: Add more lines if more Frequency Ranges are supported.

j)  Nominal Channel Bandwidth(s):
(1) Nominal Channel Bandwidth 1: _ 1.384 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
[1 Combined Equipment
[] Plug-in radio device
[] Other

I) The extreme operating conditions that apply to the equipment:
Operating temperaturerange: _0  °Cto _45 °C
Details provided are for the: X stand-alone equipment
] combined equipment
[] testjig
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n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the

combined equipment or test jig in case of plug-in devices:

Details provided are for the: [X] stand-alone equipment

[J combined equipment

[] testjig
Supply Voltage [[] AC mains State AC voltage \Y,
X DC State DC voltage __ 19V

In case of DC, indicate the type of power source
[1 Internal Power Supply
XI External Power Supply or AC/DC adapter
[ 1 Battery
[] Other:

o) Describe the test modes available which can facilitate testing:

The measurements shall be performed during continuously transmitting and normal operation.

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™, IEEE 802.15.4™, proprietary, etc.):
Bluetooth®

s) Geo-location capability supported by the equipment:

] Yes
1 The 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

X No

End of Test Report
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