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TEST REPORT

Equipment under Test : BLUETOOTH KARAOKE PARTY SPEAKER

Model /Type : RS-922

RS-905, RS-906, RS-908, RS-909, RS-910, RS-911, RS-912, RS-913,
RS-915, RS-916, RS-917, RS-918, RS-919, RS-920, RS-921, RS-923,
RS-925, RS-926, RS-927, RS-928, RS-929, RS-900, RS-930, RS-933,

Listed Models RS-935, RS-940, RS-950, RS-955, RS-960, RS-965, RS-966, RS-968,
RS-970, RS-980, RS-985, RS-988, RS-989, RS-990, RS-995, RS-996,
RS-998, RS-999, RS-880, RS-886, RS-888, RS-889, RS-890, RS-895,
RS-898, RS-899

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.,
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1. TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 300 328 V2.2.2 (2019-07)-Wideband transmission systems; Data transmission equipment operating
in the 2,4 GHz band; Harmonised Standard for access to radio spectrum
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2. SUMMARY
2.1. General Remarks

Date of receipt of test sample | Apr. 01, 2024
Testing commenced on * | Apr. 01, 2024
Testing concluded on * | Apr. 15, 2024

2.2. Product Description

Product Name: BLUETOOTH KARAOKE PARTY SPEAKER

Model/Type reference: RS-922
Speaker: DC 3.7V From battery and DC 5.0V From external circuit

Power supply: : ircui
Microphone: DC 3.7V From battery and DC 5.0V From external circuit

Adapter information Model: EP-TA20CBC

(Auxiliary test supplied by Input: AC 100-240V 50/60Hz

test Lab): Output: DC 5V 2A

Operation frequency 2402MHz-2480MHz

BT Modulation Type GFSK, m/4DQPSK, 8DPSK

Bluetooth Supported BR+EDR

Channel number: 79

Antenna Type PCB antenna

ANT Gain 0.00 dBi

2.3. Equipment Under Test
Power supply system utilised

Power supply voltage ;| O] 230V/ 50 Hz O [ 120V/60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

Speaker: DC 3.7V From battery and DC 5.0V From external circuit
Microphone: DC 3.7V From battery and DC 5.0V From external circuit

Description of the test mode
Bluetooth EDR:79 channels are provided to the EUT.

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

2.4. Description of the Equipment under Test (EUT)

Reference documents:

Bluetooth® Core Specification

Special test descriptions:

None

Configuration descriptions:

TX tests: were performed with x-DH5 packets and static PRBS patternpayload.

RX/Standby tests: BT test mode enabled, scan enabled, TX Idle

Test mode:

XIBluetooth Test mode loop back enabled(EUT is controlled over CBT/CMU)

[ ISpecial software is used. EUT is transmitting pseudo random data by itself

Bluetooth standard
capabilities:

7_9 channels FHSS

channel separation 1 MHz

used freq. range 2402-2480 MHz

Modulation types: GFSK, 11/4 DQPSK, 8DPSK

Bandwidth appr. 1MHz, 1,5 MHz, 1.5 MHz for single hop frequency

number of hopping channels > 15 all the time

more than 70% of band used with more than 20 channels

2.5. EUT Classification:

X stand alone equipment
Type of equipment:; ] plug in radio equipment
] combined equipment
. ) ] Wide Band Modulation (None Hopping — e.g. DSSS, OFDM)
Modulation types: X Frequency Hopping Spread Spectrum (FHSS)
X Yes, LBT-based
. . ] ] Yes, non-LBT-based
Adaptive equipment. [1 | Yes (but can be disabled)
L] No
Operating mode 1 (single antenna)
Equipment with 1 antenna,
Equipment with 2 diversity antennas operating in switched
diversity modeby which at any moment in time only 1 antenna is
& used,
Antennas and transmitoperating Smart antenna system with 2 or more transmit/receive chains,
modes: butoperating in a mode where only 1 transmit/receive chain is
used)
Operating mode 2 (multiple antennas, no beamforming)
[] Equipment operating in this mode contains a smart antenna
system using two or moretransmit/receive chains simultaneously
but without beamforming.
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Operating mode 3 (multiple antennas, with beamforming)

Equipment operating in this mode contains a smart antenna
] system using two or moretransmit/receive chains simultaneously

with beamforming. In addition to the antenna assembly gain (G),
the beamforming gain (Y) may have to be taken into account
when performing the measurements.

2.6. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

® - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) :

~

Shield : /

~

Detachable :

2.7. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao‘an District,
Shenzhen, China

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
FCC-Registration No.: 517856 Designation Number: CN1318

Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01

Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25 °C

High Temperature:55 °C

Low Temperature:-20 °C

Normal Voltage: Speaker: DC 3.70V Microphone: DC 3.70V
High Voltage: Speaker: DC 4.20V Microphone: DC 4.20V
Low Voltage: Speaker: DC 3.40V Microphone: DC 3.40V
Relative Humidity: 55 %

Air Pressure: 989 hPa

3.4. Test Description

3.4.1 Main Terms
Verdict Verdict of each test cases.

3.4.2 Terms used in Condition column

NTC Normal voltage, Normal Temperature

HV High voltage, Normal Temperature

LV Low voltage, Normal Temperature

HT High Temperature, Normal voltage

LT Low Temperature, Normal voltage

HTHV High voltage, High Temperature

LTHV High voltage, Low Temperature

HTLV Low voltage, High Temperature

LTLV Low voltage, Low Temperature

VibVibration

3.4.3 Terms used in Verdict column

Pass This test cases has been tested, and EUT is conformant to the applied standardsin
the given frequency band.

Fail This test cases has been tested, but EUT is not conformant to the appliedstandards
in the given frequency band.

N/A This test case is either not required/not applicable in the specified band or is not
applicable according to the specific PICS/PIXIT for the EUT.

Inc Test case result is ambiguous in the given frequency band.

Decl Declaration is received from the client to demonstrate the conformity to therelevant

specification in the given frequency band.
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BR This test cases is not tested in the given frequency band, but this testcases
wastested with pass result for the initial model in the given frequency band.

3.4.4 Sumarry of measurement results
XINo deviations from the technical specifications were ascertained

[ IThere were deviations from the technical specifications ascertained

TestSpecific | 1.4 case UG Mode Pass | Fail | NJA | NP | Remark
ationClause Condition
NTC GFSK = [ ] [ ] [ ]
5.4.2 RF(;’V‘;;F;”t LT | w4DQPSK | X ] ] ]
P HT 8 DPSK X] (] (] (]
Duty
Cycle, Tx-
5.4.2 sequence, Tx- NTC o [ [ & [
gap
Dwell time,
minFreq.Occu GFSK
54.4 pation NTC /4 DQPSK X ] ] ]
andHoppingse 8 DPSK
guence
HoppingSepar QRSR
5.4.5 tion NTC /4 DQPSK O O L]
8 DPSK
542 Medutjircr:nUtlhsa NTC i 0 X H
Adaptivity, GFSK
5.4.6 ?23:}?%2’#2 NTC | w4DapPsk | [ O X O
gnaling 8 DPSK
missions
OccupiedCha GFSK
547 nnelBandwidt NTC /4 DQPSK X ] ] ]
h 8 DPSK
Transmitterun NTC X ] ] L]
wantedemissi GFSK
54.8 ons in theout- LT /4 DQPSK = O O O
of- 8 DPSK
banddomain HT = O O O
Transmitterun
wantedemissi
ons in GFSK
5.4.9 thespurious NTC /4 DQPSK X ] ] ]
domain(condu 8 DPSK
cted
&radiated)
Receiver
spurious GFSK
5.4.10 emissions NTC /4 DQPSK X ] ] ]
(conducted 8 DPSK
&radiated)
ReceiverBlock
5.4.11 ing NTC — X ] ] ]

Remark: The measurement uncertainty is not included in the test result.
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3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to TR-100028-01" Electromagnetic compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 17 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the Shenzhen CTA Testing Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC
17025. Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the device.
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Hereafter the best measurement capability for Shenzhen CTA Testing Technology Co., Ltd. :

(18GHz-40GHz)

Measurement
Test Range Uncertainty Notes

Radiated Emission 9KHz~30MHz 3.02 dB (1)
Radiated Emission 30~1000MHz 4.06 dB (1)
Radiated Emission 1~18GHz 5.14 dB (1)
Radiated Emission 18-40GHz 5.38 dB (1)
Conducted Disturbance 0.15~30MHz 2.14 dB (1)
Output Peak power 30MHz~18GHz 0.55 dB (1)
Power spectral density / 0.57 dB (1)
Spectrum bandwidth / 1.1% (1)
Radiated spurious emission B

(30MHz-1GHz) 30~1000MHz 4.10 dB (1)
Radiated spurious emission N

(1GHz-18GHz) 1~18GHz 4.32 dB (1)
Radiated spurious emission 18-40GHz 554 dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2.
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3.6. Equipments Used during the Test
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. Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2023/08/02 | 2024/08/01
LISN R&S ENV216 CTA-314 2023/08/02 | 2024/08/01
EMI Test Receiver R&S ESPI CTA-307 2023/08/02 | 2024/08/01
EMI Test Receiver R&S ESCI CTA-306 2023/08/02 | 2024/08/01
Spectrum Analyzer Agilent N9020A CTA-301 2023/08/02 | 2024/08/01
Spectrum Analyzer R&S FSP CTA-337 2023/08/02 | 2024/08/01
Vector Signal Agilent N5182A CTA-305 | 2023/08/02 | 2024/08/01
generator
Analog Signif R&S SMLO3 CTA-304 | 2023/08/02 | 2024/08/01
enerator
Universal Radio
Communication CMW500 R&S CTA-302 2023/08/02 | 2024/08/01
Temperature and Chigo 7G-7020 CTA-326 | 2023/08/02 | 2024/08/01
humidity meter
U'triﬁ{gﬁgga”d Schwarzbeck VULB9163 CTA-310 2023/10/17 | 2024/10/16
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2023/10/13 | 2024/10/12
Loop Antenna Zhinan ZN30900C CTA-311 2023/10/17 | 2024/10/16
Horn Antenna Be”‘gg)';?}ggwe‘ OBH100400 CTA-336 | 2021/08/07 | 2024/08/06
Amplifier Schwarzbeck BBV 9745 CTA-312 2023/08/02 | 2024/08/01
Amplifier Taiwan chengyi EMC051845B CTA-313 2023/08/02 | 2024/08/01
Directional coupler NARDA 4226-10 CTA-303 2023/08/02 | 2024/08/01
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2023/08/02 | 2024/08/01
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2023/08/02 | 2024/08/01
Automated fiter Tonscend JS0806-F CTA-404 | 2023/08/02 | 2024/08/01
Power Sensor Agilent U2021XA CTA-405 2023/08/02 | 2024/08/01
Amplifier Schwarzbeck BBV9719 CTA-406 2023/08/02 | 2024/08/01
. Version Calibration | Calibration
Test Equipment Manufacturer Model No. number Date Due Date
EMI Test Software Tonscend TS®JS32-RE 5.0.0.2 N/A N/A
EMI Test Software Tonscend TS®JS32-CE 5.0.0.1 N/A N/A
RF Test Software Tonscend TS®JS1120-3 3.1.65 N/A N/A
RF Test Software Tonscend TS®JS1120 3.1.46 N/A N/A
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4. TEST CONDITIONS AND RESULTS

4.1. ETSIEN 300 328 REQUIREMENTS
4.1.1. RF Output Power

ETSI EN 300 328 Sub-clause 4.3.1.2.3

The maximum RF output power for adaptive Frequency Hopping equipment shall be equal to or less than 20
dBm.

The maximum RF output power for non-adaptive Frequency Hopping equipment shall be declared by the
supplier. See clause 5.3.1 m). The maximum RF output power for this equipment shall be equal to or less than
the value declared by the supplier. This declared value shall be equal to or less than 20 dBm.

The RF output power is defined as the mean equivalent isotropically radiated power (e.i.r.p.) of the equipment
during a transmission burst.

TEST CONFIGURATION

EUT Power Sensor

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.2.2.1

Step 1:

eUse a fast power sensor suitable for 2.4 GHz and capable of 1 MS/s.

eUse the following settings:
Sample speed 1 MS/s or faster.
The samples must represent the power of the signal.
Measurement duration: For non-adaptive equipment: equal to the observation period defined in clauses
4.3.1.2.1 or 4.3.2.3.1. For adaptive equipment, the measurement duration shall be long enough to ensure a
minimum number of bursts (at least 10) are captured.
NOTE 1: For adaptive equipment, to increase the measurement accuracy, a higher number of bursts may
be used.

Step 2:

eFor conducted measurements on devices with one transmit chain:

Connect the power sensor to the transmit port, sample the transmit signal and store the raw data.Use these

stored samples in all following steps.

eFor conducted measurements on devices with multiple transmit chains:

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

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

between the samples of all sensors is less than half the time between two samples.
For each instant in time, sum the power of the individual samples of all ports and store them. Use these stored
samples in all following steps.

Step 3:

oFind the start and stop times of each burst in the stored measurement samples.
NOTE 2: The start and stop times are defined as the points where the power is at least 20 dB below the
RMS burst power calculated in step 4.

Step 4:

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

Step 5:

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

Step 6:

e Add the (stated) antenna assembly gain "G" in dBi of the individual antenna.

o|f applicable, add the additional beamforming gain "Y" in dB.
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o|f more than one antenna assembly is intended for this power setting, the maximum overall antenna gain (G
or G +Y) shall be used.
eThe RF Output Power (P) shall be calculated using the formula below:
P=A+G+Y
e This value, which shall comply with the limit given in clause 4.3.1.2.3 or clause 4.3.2.2.3, shall be recorded in
the test report.

EUT DESCRIPTION:
Mode: Testmode
Hopping: On
Packet Type: Longest supported
Modulation: GFSK, /4 DQPSK, 8DPSK
MEASUREMENT DESCRIPTION
Instrument: Power Meter measuring burst Power(EMS) of a least 10 packets
Performed: ] Conducted
) || Radiated (only if no conducted sample is provided)

TEST RESULTS

Speaker:

Ant1:

Test Mode:GFSK Mode
Test Method: Conducted
Maximum conducted Burst Power in 15 measured
Bursts (RMS) [dBm]

Antenna Gain: 0.00 dBi
Test Condition
Test environmental

Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 3.18 0.00 3.18
T min (-20°C) 3.70 3.10 0.00 3.10
T Max (+55C ) 3.70 3.27 0.00 3.27
Result Pass
Limit 20dBm
Test Mode: m/4DQPSK Mode

Antenna Gain: 0.00 dBi
Test Condition
Test environmental

Test Method: Conducted
Maximum conducted Burst Power in 15 measured
Bursts (RMS) [dBm]

Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 1.80 0.00 1.80
T min (-20°C ) 3.70 1.74 0.00 1.74
T Max (+55°C ) 3.70 1.88 0.00 1.88
Result Pass
Limit 20dBm

Test Mode:8DPSK Mode

Antenna Gain: 0.00 dBi Test Method: Conducted
Test Condition Maximum conducted Burst Power in 15 measured
Test environmental Bursts (RMS) [dBm]
Temperature Measured Antenna EIRP
(p"c ) ez Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 1.75 0.00 1.75
T min (-20°C ) 3.70 1.69 0.00 1.69
T Max (+55C ) 3.70 1.82 0.00 1.82
Result Pass
Limit 20dBm




Report No.: CTA24040800901

Speaker:
Ant2;
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Test Mode:GFSK Mode

Antenna Gain: 0.00 dBi

Test Method: Conducted

Test Condition

Test environmental

Bursts (RMS) [dBm]

Maximum conducted Burst Power in 15 measured

Temperature Voltage (V) Measured Antenna EIRP
(C) 9 Power (dBm) Gain(dBi) (dBm)
T Nor (25C) 3.70 3.54 0.00 3.54
T min (-20°C) 3.70 3.48 0.00 3.48
T Max (+55C ) 3.70 3.63 0.00 3.63
Result Pass
Limit 20dBm
Test Mode: m/4DQPSK Mode

Antenna Gain: 0.00 dBi

Test Method: Conducted

Test Condition

Test environmental

Bursts (RMS) [dBm]

Maximum conducted Burst Power in 15 measured

Temperature Voltage (V) Measured Ar!tenna_ EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 3.49 0.00 3.49
T min (-20C) 3.70 3.41 0.00 3.41
T Max (+55C ) 3.70 3.58 0.00 3.58
Result Pass
Limit 20dBm

Test Mode:8DPSK Mode

Antenna Gain: 0.00 dBi

Test Method: Conducted

Test Condition

Test environmental

Maximum conducted Burst Power in 15 measured

Bursts (RMS) [dBm]

Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (25T) 3.70 2.38 0.00 2.38
T min (-20C ) 3.70 2.30 0.00 2.30
T Max (+55°C ) 3.70 2.46 0.00 2.46
Result Pass
Limit 20dBm
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Microphone:
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Test Mode:GFSK Mode

Antenna Gain: 0.00 dBi

Test Method: Conducted

Test Condition

Maximum conducted Burst Power in 15 measured

Test environmental

Bursts (RMS) [dBm]

Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (25TC) 3.70 2.45 0.00 2.45
T min (-20°C) 3.70 2.39 0.00 2.39
T Max (+55C ) 3.70 2.54 0.00 2.54
Result Pass
Limit 20dBm

Test Mode: m/4DQPSK Mode

Antenna Gain: 0.00 dBi

Test Method: Conducted

Test Condition

Maximum conducted Burst Power in 15 measured

Test environmental

Bursts (RMS) [dBm]

Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 1.48 0.00 1.48
T min (-20C) 3.70 1.42 0.00 1.42
T Max (+55C ) 3.70 1.57 0.00 1.57
Result Pass
Limit 20dBm

Test Mode:8DPSK Mode

Antenna Gain: 0.00 dBi Test Method: Conducted
Test Condition Maximum conducted Burst Power in 15 measured
Test environmental Bursts (RMS) [dBm]
Temperature Voltage (V) Measured Antenna EIRP
(C) Power (dBm) Gain(dBi) (dBm)
T Nor (257C) 3.70 1.55 0.00 1.55
T min (-20C ) 3.70 1.48 0.00 1.48
T Max (+55C ) 3.70 1.61 0.00 1.61
Result Pass
Limit 20dBm

Note :1. Measured Power include the cable loss.
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4.1.2. Duty Cycle,TX-sequence, TX-gap

LIMIT

ETSI EN 300 328 Sub-clause 4.3.1.3

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

These requirements apply to non-adaptive frequency hopping equipment or to adaptive frequency hopping
equipment operating in a non-adaptive mode.

These requirements do not apply for equipment with a maximum declared RF Output power of less than 10
dBm e.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBm
e.i.r.p.

Medical devices requiring reverse compatibility with other medical devices placed on the market when earlier
versions of the present document were harmonised, are allowed to have an operating mode in which they do
not have to comply with the requirements for Duty Cycle, Tx-sequence and Tx-gap.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.2.2.1.

The test procedure, which shall only be performed for non-adaptive systems and only to be performed at
normal environmental conditions, shall be as follows:

Step 1:

eUse the same stored measurement samples from the procedure described in clause 5.4.2.2.1.3

Step 2:

eBetween the saved start and stop times of each individual burst, calculate the TxOn time. Save these TxOn
values.

eBetween the saved stop and start times of two subsequent bursts, calculate the TxOff time. Save these
TxOff values.

Step 3:

eDuty Cycle is the sum of all TxOn times divided by the observation period defined in clauses 4.3.1.3.2 or
clause 4.3.2.4.2

eFor equipment using blacklisting, the TxOn time measured for a single (and active) hopping frequency shall
be multiplied by the number of blacklisted frequencies. This value shall be added to the sum calculated in the
previous bullet point. If the number of blacklisted frequencies cannot be determined, the minimum number of
hopping frequencies as defined in clause 4.3.1.4.3 shall be assumed.

e The above calculated value for Duty Cycle shall be recorded in the test report. This value shall be equal to
or less than the maximum value declared by the supplier.

Step 4:

eUse the same stored measurement samples from the procedure described in clause 5.4.2.2.1.3

eldentify any TxOff time that is equal to or greater than the minimum Tx-gap time as defined in clause
4.3.1.3.3 or clause 4.3.2.4.3. These are the potential valid gap times to be further considered in this procedure.
e Starting from the second identified gap, calculate the time from the start of this gap to the end of the
preceding gap. This time is the Tx-sequence time for this transmission. Repeat this procedure until the last
identified gap within the observation period is reached.

eAny Tx-sequence time shall be less than or equal to the maximum range defined in clause 4.3.1.3.3 or
clause 4.3.2.4.3 and followed by a Tx-gap time that is equal to or greater than its preceding Tx-sequence time.
oA combination of consecutive Tx-sequence times and Tx-gap times followed by a Tx-gap time, which is at
least as long as the duration of this combination, may be considered as a single Tx-sequence time and in
which case it shall comply with the limits defined in clause 4.3.1.3.3 or clause 4.3.2.4.3.

elt shall be noted in the test report whether the UUT complies with the limits defined in clause 4.3.1.3.3 or
clause 4.3.2.4.3.

EUT DESCRIPTION:

Mode: BT Testmode

Hopping: On

Packet Type: Longest supported
Modulation: GFSK, I1/4 DQPSK, 8DPSK
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MEASUREMENT DESCRIPTION
Instrument: Power Meter measuring average burst Power of a least 10 packets
Performed: = Conducted

) L] Radiated (only if no conducted sample is provided)
TEST RESULTS

This requirement do not apply for equipment with a maximum declared RF Output power level of less than 10
dBme.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBme.i.r.p.
So This requirement do not apply for EUT.
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4.1.3. Dwell time, Min. Freq. Occupation and Hopping Sequence

LIMIT
ETSI EN 300 328 Sub-clause4.3.1.4.3.2

Adaptive frequency hopping systems:

Adaptive Frequency Hopping systems shall be capable of operating over a minimum of 70 % of the band
specified in clause 1.

The maximum accumulated dwell time on any hopping frequency shall be 400 ms within any period of 400 ms
multiplied by the minimum number of hopping frequencies (N) that have to be used.

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

The Minimum Frequency Occupation Time shall be equal to one dwell time within a period not exceeding four
times the product of the dwell time per hop and the number of hopping frequencies in use.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.4.2.1

These measurements shall only be performed at normal test conditions.
Step 1:
e The output of the transmitter shall be connected to a spectrum analyzer or equivalent.
eThe analyzer shall be set as follows:
Centre Frequency: Equal to the hopping frequency being investigated
Frequency Span: 0 Hz
RBW:500KHz(50 % of the Occupied Channel Bandwidth (single hop))
VBW: 500KHz(VBW = RBW)
Detector Mode: RMS
Sweep time:  Equal to the Dwell Time x Minimum number of hopping frequencies (N) (see clause
4.3.1.3.2)
Number of sweep points: 30 000
Trace mode: Clear / Write
Trigger: Free Run
Step 2:
eSave the trace data to a file for further analysis by a computing device using an appropriate software
application or program.
Step 3:
eIndentify the data points related to the frequency being investigated by applying a threshold.
The data points resulting from transmissions on the hopping frequency being investigated are assumed to
have much higher levels compared to data points resulting from transmissions on adjacent hopping
frequencies. If a clear determination between these transmissions is not possible, the RBW in step 1 shall be
further reduced. In addition, a channel filter may be used.
eCount the number of data points identified as resulting from transmissions on the frequency being
investigated and multiply this number by the time difference between two consecutive data points.
Step 4:
eThe result in step 3 is the Accumulated Transmit Time which shall comply with the limit provided in clause
4.3.1.4.3.1 or clause 4.3.1.4.3.2 and which shall be recorded in the test report.
Step 5:
eMake the following changes on the analyzer and repeat steps 2 and 3.
Sweep time: 4 x Dwell Time x Actual number of hopping frequencies in use
the hopping frequencies occupied by the equipment without having transmissions during the dwell time
(blacklisted frequencies) should be taken into account in the actual number of hopping frequencies in use. If
this number cannot be determined (number of blacklisted frequencies unknown) it shall be assumed that the
equipment uses the maximum possible number of hopping frequencies.
e The result shall be compared to the limit for the Frequency Occupation defined in clause 4.3.1.4.3.1 or
clause 4.3.1.4.3.2. The result of this comparison shall be recorded in the test report.
Step 6:
eMake the following changes on the analyzer:
Start Frequency: 2 400 MHz
Stop Frequency: 2 483.5 MHz
RBW:500KHz(50 % of the Occupied Channel Bandwidth (single hop))
VBW:500KHz(VBW = RBW)
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Detector Mode: RMS

Sweep time: Auto

Trace Mode: Max Hold

Trigger: Free Run

e\When the trace has completed, indentify the number of hopping frequencies used by the hopping sequence.

eThe result shall be compared to the limit (value N) defined in clause 4.3.1.4.3.1 or clause 4.3.1.4.3.2. This

value shall be recorded in the test report..
For equipment with blacklisted frequencies, it might not be possible to verify the number of hopping
frequencies in use. However they shall comply with the requirement for Accumulated Transmit Time and
Frequency Occupation assuming the minimum number of hopping frequencies (N) defined in clause
4.3.1.4.3.1 or clause 4.3.1.4.3.2 is used.

Step 7:

eFor adaptive systems, using the lowest and highest -20 dB points from the total spectrum envelope obtained

in step 6, it shall be verified whether the system uses 70 % of the band specified in clause 1. The result shall

be recorded in the test report.

EUT DESCRIPTION:

Dwell Time:

Definition: The Dwell Time is the time that a particular hopping frequency would be occupied by the transmitter
during a single hop. The equipment itself is not required to transmit on this hopping frequency during the

Dwell Time.

Minimum Frequency Occupation Time:

Definition: The Minimum Frequency Occupation Time is the minimum time each hopping frequency shall be
occupied within a given period.

Requirement: The Minimum Frequency Occupation Time shall be equal to one dwell time within a period
Hopping Sequence:

Definition: The Hopping Sequence of a Frequency Hopping system is the unrepeated pattern of the hopping
frequencies used by the equipment.

Requirement a): The hopping sequence(s) shall contain at least N hopping frequencies at all times, where N is
15 or 15 divided by the minimum Hopping Frequency Separation in MHz, whichever is the greater.

According to the Bluetooth Core Specification physical channels use at least Nmin = 20 RF channels
Requirement b): Adaptive Frequency Hopping systems shall be capable of operating over a minimum of 70 %
of the band.

Bandwidth ISM Band: 83.5 MHz, Used Bandwidth: 79MHz

TEST RESULTS
Speaker
Ant1:
Accumulated Transmit Time
TestMode Result [ms] Limit[ms] Verdict
DH5 318.127 400 PASS
300.219 400 PASS
308.646 400 PASS
2DH5 312.860 400 PASS
325.501 400 PASS
3DHS 319.180 400 PASS
Frequency Occupation
TestMode Result [Num.] Limit [Num.] Verdict
5 1 PASS
DH5 4 1 PASS
2 1 PASS
2DHS 4 1 PASS
2 1 PASS
3DH5 3 1 PASS
Hopping Sequence
TestMode Hop. [Num ] Limit[Num.] Band Use [%] Limit [%] Verdict
DH5 79 15 95.60 70 PASS
2DH5 79 15 96.10 70 PASS
3DH5 79 15 96.10 70 PASS
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Ant2:
Accumulated Transmit Time
TestMode Result [ms] Limit[ms] Verdict
DH5 325.501 400 PASS
299.166 400 PASS
306.539 400 PASS
2DHS 277.044 400 PASS
317.073 400 PASS
Frequency Occupation
TestMode Result [Num.] Limit [Num.] Verdict
3 1 PASS
DH5 1 1 PASS
4 1 PASS
2DH5 2 1 PASS
4 1 PASS
3DHS 5 1 PASS
Hopping Sequence
TestMode Hop. [Num] Limit[Num.] Band Use [%] Limit [%] Verdict
DH5 79 15 95.60 70 PASS
2DH5 79 15 96.10 70 PASS
3DH5 79 15 96.10 70 PASS
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e Kepsight Specirum Analyzer - Swept SA

M AL 3 509 AC

Center Freq 2.402000000 GHz
PNO:

1FGain:Low

Ref Offset 2.28 dB
Ref 22.28 dBm

Center 2.402000000 GHz
Res BW 510 kHz

#Avg Type:RMS

Trig: Free Run
#Atten: 30 dB

: Fast —»—

#VBW 1.5 MHZ*

Sweep 914.0 ms (30000 pts

Frequency

CenterFreq
2402000000 GHz

StartFreq
2.402000000 GHz,

Stop Freq
2.402000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset

Scale Type

Lin

STATUS

2DH5

e Keysight Spectnum Analyzes - Swegt S&

T R o [ A

Center Freq 2.480000000 GHz
PNO:

1FGain:Low

Ref Offset 2.35 dB
Ref 22.35 dBm

Center 2.480000000 GHz
Res BW 510 kHz

ig Delay-2000ms  #Avg Ty

Trig: Video
#Atten: 30 dB

: Fast ——

#VBW 1.5 MHz*

Span 0 Hz
Sweep 5.000 ms (5001 pts

Center Freq
2480000000 GHz|

StartFreq

STATUS
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| Keysight Spectnum Analyzer - Swept S&
RL RE 509 C

Center Freq 2.480000000 GHz )
ppR Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 2.35 dB
Ref 22.35 dBm

Center 2.480000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

Center Freq
2480000000 GHz|

StartFreq

STATUS

3DH5

o Kepsight Specirum Analyzer -Swept SA
M AL 3 509 AC
Center Freq 2.402000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset 2.28 dB
Ref 22.28 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ig Delay-2000ms  #Avg Ty

AMKr2 2.891 ms
14.92 dB

Span 0 Hz
Sweep 5.000 ms (5001 pts]

[ Keysight Spectrum Anslyzer - Swept SA.
RL S0e AC

Center Freq 2.402000000 GHz
PNQ: Fast ——
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset2.28 dB
Ref 22.28 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

CenterFreq
2402000000 GHz

StartFreq
2.402000000 GHz,

Stop Freq
2402000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset
0Hz

Scale Type

Lin

Frequency

Center Freq
2402000000 GHz|

StartFreq

STATUS

3DH5
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[ Keysight Spectrum Anslyzer - Swept SA.

T £ [00 ac

Center Freq 2.480000000 GHz i
NO: Fost —»— 1rig: Video

IFGain:Low #Atten: 30 dB

Ref Offset 2.35 dB
Ref 22.35 dBm

Center 2.480000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

Trig Delay-2000ms  #Avg T

Span 0 Hz [ Lin

Sweep 5.000 ms (5001 pts|

Center Freq
2480000000 GHz|

StartFreq
2.480000000 GHz,

Stop Freq
2480000000 GHz,

CF Step
510.000 kHz|
Man

Freq Offset
0 Hz|

Scale Type

= Keysight Spectrum Analyzer - Swept S&

STATUS

i AL

Center Freg 2.480000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 2.35 dB
Ref 22,35 dBm

Center 2.480000000 GHz

Res BW 510 kHz #VBW 1.5 MHZ*

#Avg Type:RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

Frequency

CenterFreq
2480000000 GHz

|
StartFreq

STATUS

DH5

eysight Spectrum Anslyzer - Swept SA

Center Freq 2.441750000 GHz -
o Trig: Free Run
#Atten: 30 dB

Ref Offset 2.14 dB
Ref 20.00 dBm

ZAug Type: RMS

Stop 248350 GHz
#Sweep 1.000 ms (1001 pts)

Auto Tune|

Center Freq
2441750000 GHz|

StartFreq
2.400000000 GHz
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P! Trig: Free Run
Fast .
st ) TP

B

Ref Offset 2.14 dB

ZAug Type: RMS

Mkr3 2.401 920 § GHz

0 GHz
1001 pts)

Frequency

Auto Tune|

Center Freq|
2441750000 GHz|

Freq Offset
0 Hz|

po
Scale Type
Log Lin

Trig: Free Run
#Atten: 30 dB

Ref Offset2.14 dB
Ref 20.00 dBm

#Avg Type:RMS

Mkr3 2.406 012 0 GHz
-4.30 dBm

Stop 248350 GHz
#Sweep 1.000 ms (1001 pts)

Frequency

Auto Tune|

CenterFreq|
2441750000 GHz

Freq Offset
0Hz

IS
Scale Type

Log Lin|

—
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Microphone:
Accumulated Transmit Time
TestMode Result [ms] Limit[ms] Verdict
DH5 334.981 400 PASS
332.874 400 PASS
281.258 400 PASS
331.821 400 PASS
Frequency Occupation
TestMode Result [Num.] Limit [Num.] Verdict
4 1 PASS
DH5 4 1 PASS
1 1 PASS
2DHS 2 1 PASS
6 1 PASS
3DHS 5 1 PASS
Hopping Sequence
TestMode Hop. [Num] Limit[Num.] Band Use [%] Limit [%] Verdict
DH5 79 15 95.60 70 PASS
2DH5 79 15 96.10 70 PASS
3DH5 79 15 96.10 70 PASS
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DH5

[ Keysight Spectrum Anslyzer - Swept SA.

i AL

Center Freq 2.402000000 GHz

'NO: Fast ——

IFGain:Low

Ref Offset2.08 dB
Ref 22.08 dBm

Center 2.402000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

Fhvg Type:RMS Frequency

Trig: Free Run
#Atten: 30 dB

Auto Tune

CenterFreq
2.402000000 GHz

Freq Offset
0Hz

Scale Type

Span 0 Hz |55 Lin
Sweep 31.60 s (30000 pts|

DH5

= Keysight Spectrum Analyzer - Swept S&

RL

ter Freq 2.480000000 GHz

PNO: Fast ——

1FGain:Low

Ref Offset 2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz
Res BW 510 kHz

#VBW 1.5 MHZ*

#Avg Type:RMS
Trig: Free Run
#Atten: 30 B

FreqOffset
0Hz|

J——
Scale Type

Span 0 Hz
Sweep 31.60 s (30000 pts

STATUS

2DH5

[ Keysight Spectrum Anslyzer - Swept SA.

i AL FE

Center Freq 2.402000000 GHz

PNO: Fast ——

IFGain:Low

Ref Offset2.08 dB
Ref 22.08 dBm

Center 2.402000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

Fhvg Type:RMS Frequency

Trig: Free Run
#Atten: 30 dB

Freq Offset
0Hz

Scale Type

Span 0 Hz |55 Lin
Sweep 31.60 s (30000 pts|

2DH5
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[ Keysight Spectrum Anslyzer - Swept SA.
i AL RE 509 AC

Trest o Trig: FreeRun
IF Gain:Low #Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz
Res BW 510 kHz #VBW 1.5 MHz*

i
- 

Center Freq 2.480000000 GHz )  dAgType:RMS

1l

|
'i
|

Span 0 Hz
Sweep 31.60 s (30000 pts

Frequency

Freq Offset
0 Hz|

J—
Scale Type

Log Lin|

STATUS

3DH5

= Keysight Spectrum Analyzer - Swept S&
RL FF 500 AC

Center Freq 2.402000000 GHz  #AwgTypeiRMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 2.08 dB
Ref 22,08 dBm

Center 2.402000000 GHz
Res BW 510 kHz #VBW 1.5 MHz*

Span 0 Hz
Sweep 31.60 s (30000 pis|

Frequency

Freq Offset
0Hz

Scale Type

Lin|

3DH5

[ Keysight Spectrum Anslyzer - Swept SA.
i AL RE 509 AC

Center Freq 2.480000000 GHz )
PNO: Fast ~>— 11ig: FreeRun

IF Gain:Low #Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz
Res BW 510 kHz #VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 31.60 s (30000 pts

Frequency

Freq Offset
0 Hz|

J—
Scale Type

Log Li

STATUS




Report No.: CTA24040800901

Page 38 of 96

DH5

[ Keysight Spectrum Anslyzer - Swept SA.

T £ [500 ac
Center Freq 2.402000000 GHz
: Fast ~—
IFGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset2.08 dB
Ref 22.08 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

= Keysight Spectrum Analyzer - Swept S&

ig Delay-2000 ms  #Avg Ty

Center Freq
2.402000000 GHz

StartFreq
2402000000 GHz|

Stop Freq
2402000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset
0Hz

|—
Scale Type

Span 0 Hz [l Lin
Sweep 5.000 ms (5001 pts]

i AL

Center Freg 2.402000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 2.08 dB
Ref 22,08 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

#Avg Type;FiM S’ -

Frequency

CenterFreq
2402000000 GHz

StartFreq
2.402000000 GHz,

Stop Freq
2402000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset
0Hz

J—
Scale Type

Span 0 Hz Lin
Sweep 914.0 ms (30000 pts)]

DH5

e Keysight Spectnum Analyzes - Swegt S&
i AL RF S00Q AC
Center Freq 2.480000000 GHz
PNO: Fast ——
1FGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

[ Trig Delay-2000ms  #Avg Ty,

Center Freq
2480000000 GHz|

StartFreq

Span 0 Hz
Sweep 5.000 ms (5001 pts

STATUS
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[ Keysight Spectrum Anslyzer - Swept SA.
TR i S0Q AC

Center Freq 2.480000000 GHz )
ppR Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

Center Freq
2480000000 GHz|

StartFreq

STATUS

2DH5

o Kepsight Specirum Analyzer -Swept SA
i AL RE 500 AC
Center Freq 2.402000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset 2.08 dB
Ref 22,08 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ig Delay-2.000ms  #Avg Ty

AMKr2 2.890 ms
3.25dB

Span 0 Hz
Sweep 5.000 ms (5001 pts]

[ Keysight Spectrum Anslyzer - Swept SA.
T R 500 AC

Center Freq 2.402000000 GHz
PNQ: Fast ——
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset2.08 dB
Ref 22.08 dBm

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

CenterFreq
2402000000 GHz

StartFreq
2.402000000 GHz,

Stop Freq
2402000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset
0Hz

J—
Scale Type

Lin

Frequency

Center Freq
2402000000 GHz|

StartFreq

STATUS

2DH5
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e Keysight Spectnum Analyzes - Swegt S&
i AL RF S00Q AC
Center Freq 2.480000000 GHz
: Fast ~—
IFGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Trig Delay-2000ms  #Avg T

Center 2.480000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

Span 0 Hz
Sweep 5.000 ms (5001 pts

Center Freq
2480000000 GHz|

StartFreq
2.480000000 GHz,

Stop Freq
2480000000 GHz,

CF Step
510.000 kHz|
Man

Freq Offset
0 Hz|

Scale Type
Lin

Log

STATUS

= Keysight Spectrum Analyzer - Swept S&
RL RE 509 C

Center Freg 2.480000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 2.15 dB
Ref 22.15 dBm

#Avg Type:RMS

Center 2.480000000 GHz

Res BW 510 kHz #VBW 1.5 MHZ*

Span 0 Hz
Sweep 914.0 ms (30000 pts

Frequency

CenterFreq
2480000000 GHz

StartFreq
2.480000000 GHz,

Stop Freq
2.480000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset

Scale Type
Lin

STATUS

3DH5

e Keysight Spectnum Analyzes - Swegt S&
i AL S00Q AC
Center Freq 2.402000000 GHz
PNO: Fast ——
1FGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset2.08 dB
Ref 22.08 dBm

ig Delay-2000ms  #Avg Ty

AMkr2 2.891 ms|
14.01 dB

Center 2.402000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

Span 0 Hz
Sweep 5.000 ms (5001 pts

Center Freq
2402000000 GHz|

StartFreq

STATUS
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| Keysight Spectnum Analyzer - Swept S&
RL RE 500 C

Center Freq 2.402000000 GHz )
ppR Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset2.08 dB
Ref 22.08 dBm

Center 2.402000000 GHz
Res BW 510 kHz

#VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

Center Freq
2402000000 GHz|

StartFreq

STATUS

3DH5

o Kepsight Specirum Analyzer -Swept SA
M AL 3 509 AC
Center Freq 2.480000000 GHz
PNO: Fast —»—
IFGain:Low

Trig: Video
#Atten: 30 dB

Ref Offset 2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ig Delay-2000ms  #Avg Ty

AMKr2 2.891 ms
17.21 dB

Span 0 Hz
Sweep 5.000 ms (5001 pts]

[ Keysight Spectrum Anslyzer - Swept SA.
RL Soe A

Center Freq 2.480000000 GHz
PNQ: Fast ——
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset2.15 dB
Ref 22.15 dBm

Center 2.480000000 GHz

Res BW 510 kHz #VBW 1.5 MHz*

ZAug Type: RMS

Span 0 Hz
Sweep 914.0 ms (30000 pts

CenterFreq
2480000000 GHz

StartFreq
2.480000000 GHz,

Stop Freq
2480000000 GHz

CF Step
510.000 kHz|
Man

Freq Offset
0Hz

Scale Type

Lin

Frequency

Center Freq
2480000000 GHz|

StartFreq

STATUS
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DH5

eysight Spectrum Anslyzer - Swept SA

Center Freq 2.441750000 GHz

Trig: Free Run
#Atten: 30 dB

Ref Offset 1.94 dB

Zhug Type: RMS

1
1

H
8

STATUS

Ref 20.00 dBm

Center Freq

2.441750000 GHz|

J—

StartFreq

2.400000000 GHz|

StopFreq

2.483500000 GHz|

" Stop 248350 GHz CFStep

#Sweep 1.000 ms (1001 pts) 8350000 MHz

— - Auto Man|

I N i f|  2doiieo0GHz| ozsodem| | | WM
2

I3 Freq Offset

g 0 Hz|

I N S S N |1
Y 11—

o N R I I I Scale Type
o N ) I I

2DH5

Center Freq 2.441750000 GHz

Trig: Free Run
#Atten: 30 dB

Ref Offset 1.94 dB
Ref 20.00 dBm

IStart 2.40000 GHz
#VBW 1.5 MHz

#Avg Type?FiM S’ -

Mkr3 2.404 008 0 GHz
-4.65 dBm

Stop 2.48350 GHz
#Sweep 1.000 ms (1001 pts)

CenterFreq
2441750000 GHz

StartFreq
2.400000000 GHz,

Stop Freq

3DH5

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 194 dB
Ref 20.00 dBm

Stop 2.48350 GHz
#Sweep 1.000 ms (1001 pts)

Center Freq
2.441750000 GHz

f|
StartFreq
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4.1.4. Hopping Frequency Separation

LIMIT

ETSI EN 300 328 Sub-clause 4.3.1.5.3.2

For Adaptive frequency hopping systems, The minimum Hopping Frequency Separation shall be 100 kHz.
These measurements shall only be performed at normal test conditions and the measurement shall be
performed on 2 adjacent hopping frequencies. The frequencies on which the test was performed shall be
recorded

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.4.2.1
Option 1

Step 1:

eThe output of the transmitter shall be connected to a spectrum analyzer or equivalent.

eThe analyzer shall be set as follows:

Centre Frequency: Centre of the two adjacent hopping frequencies

Frequency Span: Sufficient to see the complete power envelope of both hopping frequencies
RBW: 100KHz

VBW: 300KHz

Detector Mode: RMS

Trace Mode: Max Hold

Sweep time: Auto

Step 2:

eAllow the trace to stabilize.

eUse the marker function of the analyser to define the lower- and the upper -20 dBr points for both hopping
frequencies M7061 and F2. This will result in M7061. and M7061+ for hopping frequency M7061 and in F2.
and F24 for hopping frequency F2. These values shall be recorded in the report.

Step 3:
eCalculate the centre frequencies M7061C and F2C for both hopping frequencies using the formulas below.
These values shall be recorded in the report.

B, = Fl;, + F1,

D=
5 &

eCalculate the -20 dBr channel bandwidth (BWCHAN) using the formula below. This value shall be recorded
in the report.

2.+ F2,
2

BWcHan = M7061H - M7061L
eCalculate the Hopping Frequency Separation (FHS) using the formula below. This value shall be recorded in
the report.

Fus = F2¢c - M7061¢
eCompare the measured Hopping Frequency Separation with the limit defined in clause 4.3.1.5.3. In addition,
for non-Adaptive Frequency Hopping equipment, the Hopping Frequency Separation shall be equal to or
greater than the -20 dBr channel bandwidth or:

Frs= BWchHan

Step 4:

For adaptive systems, in case of overlapping channels which will prevent the definition of the -20 dBr
reference points M7061H and F2L, a higher reference level (e.g. -10 dBr or - 6 dBr) may be chosen to define
the reference points M7061.; M70614; F2L and F2h.

Alternatively, special test software may be used to:

eforce the UUT to hop or transmit on a single Hopping Frequency by which the -20 dBr reference points can
be measured separately for the 2 adjacent Hopping Frequencies; and/or

eforce the UUT to operate without modulation by which the centre frequencies M7061C and F2C can be
measured directly.
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Option 2

Step 1:
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eThe output of the transmitter shall be connected to a spectrum analyzer or equivalent.
eThe analyzer shall be set as follows:
Centre Frequency: Centre of the two adjacent hopping frequencies
Frequency Span: Sufficient to see the complete power envelope of both hopping frequencies

RBW: 100KHz
VBW: 300KHz

Detector Mode: RMS
Trace Mode: Max Hold
Sweep Time: Auto

Step 2:

eAllow the trace to stabilize.
eUse the marker-delta function to determine the Hopping Frequency Separation between the peaks of the two
adjacent hopping frequencies. This value shall be compared with the limits defined in clause4.3.1.5.3 and

shall be recorded in the test report.

EUT DESCRIPTION:

Mode: BT Testmode

Hopping: On

Packet Type: Longest supported
Modulation: GFSK, I1/4 DQPSK, 8DPSK
MEASUREMENT DESCRIPTION

Instrument: Spectrum Analyzer

Detector: RMS

Sweep time: auto

Video bandwidth: 100 KHz

Resolution bandwidth: | 300 KHz

Span: 2.5 MHz
Trace: Max hold
. X Conducted
Performed [ ] Radiated (only if no conducted sample is provided)
TEST RESULTS
Speaker:
Ant1:
. Hopping Frequency -
Modulation Separation(MHz) Limit(MHz) Result
DH5 0.933 =0.100000 Pass
2DH5 0.975 =>0.100000 Pass
3DH5 1.038 =0.100000 Pass
Ant2:
. Hopping Frequency -
Modulation Separation(MHz) Limit(MHz) Result
DH5 0.909 >0.100000 Pass
2DH5 1.155 =>0.100000 Pass
3DH5 1.008 >0.100000 Pass
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Microphone:
. Hopping Frequency -
Modulation Separation(MHz) Limit(MHz) Result
DH5 0.915 =>0.100000 Pass

2DH5 0.996 =>0.100000 Pass

3DH5 1.104 =>0.100000 Pass
Speaker:
Ant1:

GFSKModulation

Ref Offset 1.95 dB
Ref 30.00 dBm

PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

T £ [500 AC = 3 ALIGNAUTO [0 =
Center Freq 2.441500000 GHz #Avg Type: RMS s Frequency ‘

CenterFreq
2.441500000 GHz

Stop 2.443000 GHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts]

[ Keysight Spectrum Anslyzer - Swept SA.

m/4DQPSK

i AL

Center Freq 2.441500000 GHz

Ref Offset 1.95 dB
Ref 30.00 dBm

Start 2.440000 GHz

Zhup Type: RMS

PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

ViewBlank A
View

More
1 0f3|

Stop 2.443000 GHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts]
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8DPSK

e Keysight Spectnum Analyzes - Swegt S&
T TS
Center Freq 2.441500000 GHz -
PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

Zhup Type: RMS

Ref Offset 1.95 dB
Ref 30.00 dBm

Stop 2.443000 GHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts]

Center Freq
2.441500000 GHz

StartFreq
2440000000 GHz,

Stop Freq
2443000000 GHz

CFStep
:300.000 kHz|
Auto Man|

Freq Offset
0Hz

Scale Type

Lin

Ant2:

GFSKModulation

e Keysight Spectnum Analyzes - Swegt S&
T TS
Center Freq 2.441500000 GHz -
PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

Ref Offset2.26 dB
Ref 30.00 dBm

Stop 2.443000 GHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts]

Center Freq
2.441500000 GHz

StartFreq
2440000000 GHz,

Stop Freq
2443000000 GHz

CFStep
:300.000 kHz|
Auto Man|

Freq Offset
0Hz

Scale Type

Lin

/4DQPSK

e Keysight Spectrum Analyzer - Swept S&.
RL RE 500 AC
Center Freq 2.441500000 GHz X
PNO: Wide () 171g: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type;FiM S’ -

Ref Offset 2.26 dB
Ref 30.00 dBm

Stop 2.443000 GHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

Stop Freq
2.443000000 GHz

CenterFreq
2441500000 GHz

StartFreq
2.440000000 GHz,

CFStep
-300.000 kHz|

Man
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8DPSK

e Keysight Spectnum Analyzes - Swegt S&
T TS
Center Freq 2.441500000 GHz -
PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

Zhup Type: RMS

Ref Offset2.26 dB
Ref 30.00 dBm

Center Freq
2.441500000 GHz

StartFreq
2440000000 GHz,

Stop Freq
2443000000 GHz

CFStep
:300.000 kHz|
Auto Man|

Freq Offset
0Hz

Scale Type

Stop 2443000 GHz| Lin
#VBW 100 kHz Sweep 3.200 ms (1001 pts]

Microphone:

GFSKModulation

e Keysight Spectnum Analyzes - Swegt S&
T TS
Center Freq 2.441500000 GHz -
PNO: Wide L, 17ig: Free Run
IFGain:Low SAtten: 40 dB

Ref Offset 2.06 dB
Ref 30.00 dBm

Center Freq
2.441500000 GHz

StartFreq
2440000000 GHz,

Stop Freq
2443000000 GHz

CFStep
:300.000 kHz|
Auto Man|

Freq Offset
0Hz

Scale Type

Stop 2443000 GHz| Lin
#VBW 100 kHz Sweep 3.200 ms (1001 pts]

/4DQPSK

e Keysight Spectrum Analyzer - Swept S&.
RL RE 500 AC
Center Freq 2.441500000 GHz X
PNO: Wide () 171g: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type?FiM s

Ref Offset 2.06 dB
Ref 30.00 dBm

CenterFreq
2441500000 GHz

StartFreq
2.440000000 GHz,

Stop Freq
2.443000000 GHz

CFStep
-300.000 kHz|

Man

—
Scale Type

Stop 2.443000 GHz |5}
#VBW 100 kHz Sweep 3.200 ms (1001 pts
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[ Keysight Spectrum Anslyzer - Swept SA.
i AL RE 509 AC

Center Freq 2.441500000 GHz )
o) Trig: Free Run
IFGain:Low #Atten: 40 dB

AMkr2 1.104 MHz
0.27 dB

Ref Offset 2.06 dB
Ref 30.00 dBm

Start 2.440000 GHz Stop 3000 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts]

Freq Offset
0Hz

Scale Type

Log Lin
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4.1.5. Medium Utilisation (MU) factor

LIMIT

ETSI EN 300 328 Sub-clause 4.3.1.6.3

The maximum Medium Utilisation factor for non-adaptive Frequency Hopping equipment shall be 10 %.

This requirement does not apply to adaptive equipment unless operating in a non-adaptive mode. In addition,
this requirement does not apply for equipment with a maximum declared RF Output power level of less than
10 dBm e.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBm
e.i.r.p.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.3.2.2.1.4

Step 1:
eUse the same stored measurement samples from the procedure described in clause 5.4.2.2.1.4

Step 2:
eFor each burst calculate the product of (Pburst/100 mW) and the TxOn time.
NOTE: Pburst is expressed in mW. TxOn time is expressed in ms.

Step 3:

eMedium Ultilization is the sum of all these products divided by the observation period (expressed in ms)
which is defined in clause 4.3.1.3.2 or clause 4.3.2.4.2. This value, which shall comply with the limit given in
clause 4.3.1.6.3 or clause 4.3.2.5.3, shall be recorded in the test report.

MEASUREMENT DESCRIPTION

Instrument: Power Meter measuring average burst Power of a least 10 packets
Performed: ] Conducted
) || Radiated (only if no conducted sample is provided)

TEST RESULTS

This requirement do not apply for equipment with a maximum declared RF Output power level of less than 10
dBme.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBme.i.r.p.
So This requirement do not apply for EUT
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4.1.6. Adaptivity

Requirements & Limits

ETSI EN 300 328 Sub-4.3.1.7

The frequency range of the equipment is determined by the lowest and highest Non-LBT based Detect
and Avoid

1.During normal operation,the equipment shall evaluate the presence of a singnal on its current operating
channel.If it is determined that a signal is present with a level above the detection threshold defined in step 5
the channel shall be marked as 'unavallable’

2.The channel shall remain unavailable for a minimum time equal to 1 second after which the channel may be
considered again as an ‘available’ channel;

3.COT < 40 ms;

4.ldle Period = 5% of COT of the Channel Occupancy Time with a minimum of 100 ys; After this, the
procedure as in step 1 needs to be repeated.

5.Detection threshold level = -70dBm/MHz + (20dBm — Pout e.i.r.p)/1MHz (Pout in dBm);

LBT based Detect and Avoid (Frame Based Equipment):

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

2.The equipment is allowed to continue Short Control Signalling Transmissions on this channel providing it
complies with the requirements given in clause 4.3.2.6.4(If implemented, Short Control Signalling
Transmissions of adaptive equipment using wide band modulations other than FHSS shall have a maximum
TxOn / (TxOn + TxOff) ratio of 10 % within any observation period of 50 ms.);

3.COT = 1~10 ms; Idle Period = 5% of COT;

4.Control frames are allowed but data frames are not allowed;CCA<COT,

5.Detection threshold level = -70dBm/MHz + (20dBm — Pout e.i.r.p)/1MHz (Pout in dBm);

LBT based Detect and Avoid (Load Based Equipment):

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

2.The equipment is allowed to continue Short Control Signalling Transmissions on this channel providing it
complies with the requirements given in clause 4.3.2.6.4(If implemented, Short Control Signalling
Transmissions of adaptive equipment using wide band modulations other than FHSS shall have a maximum
TxOn / (TxOn + TxOff) ratio of 10 % within any observation period of 50 ms.);

3.COT < 13ms, after which the device shall perform a new CCA as described in step 1

4.Control frames are allowed but data frames are not allowed; CCA<COT;

5.Detection threshold level = -70dBm/MHz + (20dBm — Pout e.i.r.p)/1MHz (Pout in dBm).

Unwanted Signal

Adaptive equipment using wide band modulations other than FHSS, shall comply with the requirements
defined in clause 4.3.2.6.2 (non-LBT based DAA) or clause 4.3.2.6.3 (LBT based DAA) in the presence of a
blocking signal with characteristics as provided in below.

Unwanted Signal parameters

Wanted signal mean power Unwanted signal Unwanted CW signal
from companion device frequency power (dBm)
(MHz)
sufficient to maintain the link (2 395 or 2 488 5 -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 value which can be used in most cases is -50 dBm/MHz.

NOTE 3: The level specified is the level in front of the UUT antenna. In case
of conducted measurements, this level has to be corrected by the
actual antenna assembly gain.
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TEST CONFIGURATION
Spectrum
Analyzer
—p| SHitter! M o o Companion
uut Combiner Direct. Cﬂ”pr'ir. ATT. Device

Signal
Generator
(Interferer)

Splittes’
Combiner

T T

Signal
Zenerator
(Blocker)

TEST PROCEDURE

1. Please refer to ETSI EN 300 328 Sub-clause 5.4.6.2.1 for the measurement method.

RBW: = Occupied Channel Bandwidth (if the analyser does not support thissetting, the highest available
setting shall be used) (10MHz)

VBW: 3 x RBW (if the analyser does not support this setting, the highestavailable setting shall be used)
(10MHz)

Detector Mode: RMS

Centre Frequency: Equal to the centre frequency of the operating channel

Span: 0 Hz

Sweep time: > Channel Occupancy Time of the UUT

Trace Mode: Clear/Write

TEST RESULTS

This requirement do not apply for equipment with a maximum declared RF Output power level of less than 10
dBme.i.r.p. or for equipment when operating in a mode where the RF Output power is less than 10 dBm e.i.r.p.
So This requirement do not apply for EUT
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4.1.7. Occupied Channel Bandwidth

LIMIT

ETSI EN 300 328 Sub-clause 4.3.1.8.3

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the band given in
clause 1.

For non-adaptive Frequency Hopping equipment with e.i.r.p greater than 10 dBm, the Occupied Channel
Bandwidth for every occupied hopping frequency shall be equal to or less than the value declared by the
supplier. This declared value shall not be greater than 5 MHz.

The Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the signal.

These measurements shall only be performed at normal test conditions.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains)
measurements need only to be performed on one of the active transmit chains (antenna outputs).

For systems using FHSS modulation and which have overlapping channels, special software might be
required to force the UUT to hop or transmit on a single Hopping Frequency.

The measurement shall be performed only on the lowest and the highest frequency within the stated
frequency range. The frequencies on which the test were performed shall be recorded.

If the equipment can operate with different Occupied Channel Bandwidths (e.g. 20 MHz and 40 MHz), than
each channel bandwidth shall be tested separately.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.7.2.1

Step 1:

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

eCentre Frequency: The centre frequency of the channel under test

eResolution BW: ~ 1 % of the span without going below 1 %

eVideo BW: 3 x RBW

eFrequency Span: 2 x Occupied Channel Bandwidth (e.g. 40 MHz for a 20 MHz channel)

eDetector Mode: RMS

eTrace Mode: Max Hold

Step 2:

Wait until the trace is completed.

Find the peak value of the trace and place the analyser marker on this peak.

Step 3:

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

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

EUT DESCRIPTION:

Mode: BT Testmode

Hopping: Off

Packet Type: Longest supported
Modulation: GFSK, I1/4 DQPSK, 8DPSK

MEASUREMENT DESCRIPTION

Instrument: Spectrum Analyzer
Detector: RMS
Sweep time: auto
Video bandwidth: 100KHz
Resolution bandwidth: | 30KHz
Span; 2 MHz
Center: Transmit channel
Trace: Max hold
] = Conducted
Performed: [] Radiated (only if no conducted sample is provided)
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TEST RESULTS
Speaker:
Ant1:
Modulation Channel Sdcupied Channel Bandwidth Result
(MHz)
CHO 0.88461
DH5
CH78 0.88335
CHO 1.1829
2DH5 Pass
CH78 1.1834
CHO 1.1832
3DH5
CH78 1.1830
Ant2:
Modulation Channel Occupied Channel Bangidth Result
(MHz)
CHO 0.88367
DH5
CH78 0.88374
CHO 1.1831
2DH5 Pass
CH78 1.1838
CHO 1.1835
3DH5
CH78 1.1847
Microphone:
Modulation Channel Occupied Channel Bandwidth Result
(MHz)
CHO 0.88402
DH5
CH78 0.88422
CHO 1.1831
2DH5 Pass
CH78 1.1832
CHO 1.1833
3DH5
CH78 1.1836
Channel 00 Channel 78 Limits .
2D FL(MHz) FH(MHz) (MHz2) s
FL=2400MHz
DH5 2402 2480 and PASS
FH<2483.5MHz
FL=2400MHz
2DH5 2402 2480 and PASS
FH<2483.5MHz
FL=2400MHz
3DH5 2402 2480 and PASS
FH<2483.5MHz
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Speaker:
Ant1:
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DHS

CH1

[ Keysight Spectrum Anslyzer - Occupied BW

T £ [500 ac
Center Freq 2.402000000 GHz

—-—
AFGain:Low

Ref Offset 1

‘Res BW 30 kHz
Occupied Bandwidth
884.61 kHz

-19.557 kHz
1.145 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 24020000006Hz _ Radio Std
Trig: Free Run
#Atten: 30 ¢B

AvglHold: 2020
Radio Device: BTS

Mkr3 2.4024227 GHz|

-29.465 dBm

#VBW 100 kHz

Total Power

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

CH79

[ Keysight Spectrum Anslyzer - Occupied BW

i AL RE

05 PM 4

Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 2.05 dB
Ref 20.00 dBm

Center 248 GHz
Res BW 30 kHz

Occupied Bandwidth
883.35 kHz
-20.262 kHz
1.144 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 24800000006Hz
W Trig: Free Run
#Atten: 30 B

Radio Std: None
AvglHold: 20120
Radio Device: BTS
Mkr3 2.4804214 GHz|
-29.793 dBm

#VBW 100 kHz

Total Power -1.83 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

STATUS

Frequency
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[ Kepsight Spectrum Analyzer - Occupied BW ol

T £ [500 ac
Center Freq 2.402000000 GHz Center Freq.
Trig: Free Run AvglHold: 20120

==
SFGain:Low #Atten: 30 dB

Ref Offset 1.98 dB
Ref 20.00 dBm

[
|
|
|

|
|
|

Center 2.402 GHz
Res BW 30 kHz #VBW 100 KHz

Occupied Bandwidth Total Power -5.24 dBm
1.1829 MHz

Transmit Freq Error -20.449 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.409 MHz xdB -26.00 dB

MG STATUS

CH79

RL RF AT
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

== Trig: FreeRun Avg|Hold: 20120

SFGain:Low #Atten: 30 dB

Frequency

Ref Offset 2.05 d!
dB

[
|
|
|

Center 248 GHz
‘Res BW 30 kHz #VBW 100 kHz
Occupied Bandwidth Total Power -5.50 dBm
1.1834 MHz
Transmit Freq Error -20.501 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.409 MHz xdB -26.00 dB

MG STATUS
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3DH5

CH1

[ Keysight Spectrum Anslyzer - Occupied BW

Ref Offset 1.98 dB
Ref 20.00 dBm

[
|
|
|

|
|
|

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth

T £ [500 ac
Center Freq 2.402000000 GHz

—-—
AFGain:Low

Center Freq: 2.402000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1832 MHz

Transmit Freq Error
x dB Bandwidth

-20.250 kHz % of OBW Power
1.409 MHz xdB

Frequency

AvglHold: 20120

-5.22 dBm

99.00 %
-26.00 dB

STATUS

CH79

AFGain:Low

Center 248 GHz
Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2450000000 GHz
W Trig: Free Run
#Atten: 30 B

#VBW 100 kHz

Total Power

1.1830 MHz

Transmit Freq Error
x dB Bandwidth

-20.513 kHz % of OBW Power
1.409 MHz xdB

Frequency

AvglHold: 20120

-5.47 dBm

99.00 %
-26.00 dB

STATUS
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Ant2:
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DH5

CH1

e KEysight Spectrum Anaiyzer - Occupied BW (=

T £ 500 AC -~
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Frequency
Trig: Free Run AvglHold: 20120
#Atten: 30 dB Radio Device: BTS
2 2 24249 =
Ref Offset 2.28 dB Mkr3 2.4024242 GHzZ|

Ref2000dBm -29.089 dBm|

—-—
AFGain:Low

Center 2.402 GHz

‘Res BW 30 kHz #VBW 100 kHz

Total Power -1.19 dBm

Occupied Bandwidth
883.67 kHz
-17.587 kHz % of OBW Power
1.144 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MG STATUS

CH79

[ Keysight Spectrum Anslyzer - Occupied BW
i AL RE c

Center Freq 2.480000000 GHz

AFGain:Low

Center Freq: 24800000006Hz Frequency
W Trig: Free Run AvglHold: 20120
#Atten: 30 B

Ref Offset 2.

Center 248 GHz
Res BW 30 kHz

#VBW 100 kHz

Total Power -1.45 dBm

Occupied Bandwidth
883.74 kHz
-18.234 kHz % of OBW Power
1.143 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MG STATUS
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2DH5

CH1

[ Keysight Spectrum Anslyzer - Occupied BW

T £ [500 ac
Center Freq 2.402000000 GHz

—-—
AFGain:Low

Ref Offset 228 dB
Ref 20.00 dBm

Center 2402 GHz
Res BW 30 kHz

Occupied Bandwidth

05:11:00 PM &

Center Freq;
Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1831 MHz

Transmit Freq Error
x dB Bandwidth

-21.236 kHz
1.409 MHz xdB

(00000 GHz
AvglHold: 20120

% of OBW Power

Radio Std: None Frequency

Radio Device: BTS

Mkr3 2.4025703 GHz|
50 dBm

-4.87 dBm

99.00 %
-26.00 dB

STATUS

CH79

RL RF
Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 235 dB
dBm

Center 248GHz
Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2450000000 GHz
W Trig: Free Run

#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1838 MHz

Transmit Freq Error
x dB Bandwidth

-21.327 kHz
1.410 MHz xdB

% of OBW Power

Frequency

AvglHold: 20120

.4805706 GHZ]
.526 dBm

-5.20 dBm

99.00 %
-26.00 dB

STATUS
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[ Keysight Spectrum Anslyzer - Occupied BW
RL RE S0Q  AC

b S00Q _AC - AL 0
Center Freq 2.402000000 GHz Ce: eq: Radio Std: None
Trig: Free Run AvglHold: 20120

—-—
HAFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 228 dB
dBm

Center 2402 GHz
Res BW 30 kHz #VBW 100 KHz

Occupied Bandwidth Total Power -4.87 dBm
1.1835 MHz

Transmit Freq Error -21.063 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.409 MHz xdB -26.00 dB

MG STATUS

Frequency

CH79

[ Keysight Spectrum Anslyzer - Occupied BW

RL

Center Freq 2.480000000 GHz Center Freq
Trig: Free Run AvglHold: 20120

==
SFGain:Low #Atten: 30 dB

Ref Offset 2.35 dB
Ref 20.00

Center 248GHz
Res BW 30 kHz #VBW 100 KHz

Occupied Bandwidth Total Power -5.17 dBm
1.1847 MHz

-ansmit Freq Error -21.288 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.409 MHz xdB -26.00 dB

MG STATUS

Frequency
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Microphone:
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[ Kepsight Spectrum Analyzer - Occupied BW (=

T £ [500 ac

Center Freq 2.402000000 GHz ChntarFimg:
Trig: Free Run

#Atten: 30 4B

= AvglHold: 20120
SFGainLow
Mkr3 2.4024242 GHz|
-29.318 dBm

Ref Offset 2.08 dB
00

Center 2.402 GHz

‘Res BW 30 kHz #VBW 100 kHz

Total Power -1.48 dBm

Occupied Bandwidth
884.02 kHz
-17.849 kHz % of OBW Power
1.149 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MG STATUS

CH79

[ Keysight Spectrum Anslyzer - Occupied BW
i AL RE c

Center Freq 2.480000000 GHz

AFGain:Low

Center Freq: 24800000006Hz Frequency
W Trig: Free Run AvglHold: 20120

#Atten: 30 dB Radio Device: BTS

Mkr3 2.4804227 GHz|
-29.585 dBm

Ref Offset 2.

Center 248 GHz
Res BW 30 kHz

#VBW 100 kHz

Total Power -1.74 dBm

Occupied Bandwidth
884.22 kHz
-19.379 kHz % of OBW Power
1.145 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MG STATUS




Report No.: CTA24040800901 Page 61 of 96

| KEYysight Spectrum Analyzer - Occupied BW = @
AL R i L E . ALTGN AUTO 5:
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz i Frequency

—»— Trig: Free Run Avg|Hold: 20i20
SFGain:Low #Atten: 30 dB

Ref Offset 2.08 dB
Ref 20.00 dBm

[
|
|
|

|
|
|

Center 2.402 GHz
Res BW 30 kHz #VBW 100 KHz

Occupied Bandwidth Total Power -5.16 dBm
1.1831 MHz

Transmit Freq Error -19.943 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.408 MHz xdB -26.00 dB

MG STATUS

CH79

ALTH 0 05:39:00 P
Center Freq: 2.450000000 GHz Radio Std: None Frequency

—»— Trig: Free Run Avg|Hold: 20i20
HAFGain:Low #Atten: 30 dB Radio Device: BTS

Center 248 GHz
‘Res BW 30 kHz #VBW 100 kHz
Occupied Bandwidth Total Power -5.39 dBm
1.1832 MHz
Transmit Freq Error -20.052 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.408 MHz xdB -26.00 dB

MG STATUS
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[ Keysight Spectrum Anslyzer - Occupied BW

T £ [500 ac
Center Freq 2.402000000 GHz

—-—
AFGain:Low

Ref Offset 2.08 dB
Ref 20.00 dBm

[
|
|
|

|
|
|

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth

Center Freq;
Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1833 MHz

Transmit Freq Error
x dB Bandwidth

-19.538 kHz
1.409 MHz xdB

% of OBW Power

(00000 GHz
AvglHold: 20120

Frequency

-5.13 dBm

99.00 %
-26.00 dB

STATUS

CH79

RL RF
Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 2.15 d!
dB

[
|
|
|

Center 248 GHz
Res BW 30 kHz

Occupied Bandwidth

—»— Trig: Free Run

Center Freq: 2450000000 GHz

#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1836 MHz

Transmit Freq Error
x dB Bandwidth

-19.681 kHz
1.408 MHz xdB

% of OBW Power

Frequency

AvglHold: 20120

.4805721 GHZ]
.718 dBm

-5.38 dBm

99.00 %
-26.00 dB

STATUS
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4.1.8. Transmitter unwanted emissions in the out-of-band domain

LIMIT

ETSI EN 300 328Sub-clause 4.3.1.9.3

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

NOTE: Within the 2 400 MHz to 2 483,5 MHz band, the Out-of-band emissions are fulfilled by compliance with
the Occupied Channel Bandwidth requirement in clause 4.3.1.8.

il

A4

Sourious Domain Qut Of Band Domain [(O0B) Allocated Band Out Of Band Domain (O0B}) Spurious Domain

C

2400 MHz - 2BW 2 400 MHz - BWY 2400 MHz 2465 5MHz  24835MHz + BW 2 483,5 MHz + 2BW

A: -10 dBmiMHz e.irp.
B: -20 dBm/MHz e.i.r.p. BW = Qccupied Channel Bandwioth in MHz ar 7 MHz whichever is greater

C: Spurious Domain fimits

Figure 1: Transmit mask
Transmitter unwanted emissions in the out-of-band domain are emissions when the equipment is in Transmit
mode, on frequencies immediately outside the necessary bandwidth which results from the modulation
process, but excluding spurious.
These measurements have to be performed at normal environmental conditions and shall be repeated at the
extremes of the operating temperature range.
In the case of equipment intended for use with an integral antenna and where no external (temporary)
antenna connectors are provided, a test fixture as described in clause B.3 may be used to perform relative
measurements at the extremes of the operating temperature range.
For systems using FHSS modulation, the measurements shall be performed during normal operation
(hopping).
For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These frequencies shall be recorded.
The equipment shall be configured to operate under its worst case situation with respect to output power.
If the equipment can operate with different Occupied Channel Bandwidths (e.g. 20 MHz and 40 MHz), than
each channel bandwidth shall be tested separately.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.8.2.1

The Out-of-band emissions within the different horizontal segments of the mask provided in figures 1 and 3
shall be measured using the steps below. This method assumes the spectrum analyser is equipped with the
Time Domain Power option.

Step 1:

Connect the UUT to the spectrum analyser and use the following settings:
eCentre Frequency: The centre frequency of the channel under test
Centre Frequency: 2 484 MHz

Span: OHz

Resolution BW: 1 MHz

Filter mode: Channel filter

Video BW: 3 MHz

Detector Mode: RMS

Trace Mode: Clear / Write

Sweep Mode: Continuous
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Sweep Points: 5000

Trigger Mode: Video trigger

NOTE 1: In case video triggering is not possible, an external trigger source may be used.
Sweep Time: Suitable to capture one transmission burst

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

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

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

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

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

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

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

eChange the centre frequency of the analyser to 2 484 MHz + BW and perform the measurement for the first
1 MHz segment within range 2 483,5 MHz + BW to 2 483,5 MHz + 2BW. Increase the centre frequency in 1
MHz steps and repeat the measurements to cover this whole range. The centre frequency of the last 1 MHz
segment shall be set to 2 483,5 MHz + 2 BW - 0,5 MHz.

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

eChange the centre frequency of the analyser to 2 399,5 MHz and perform the measurement for the first 1
MHz segment within range 2 400 MHz - BW to 2 400 MHz Reduce the centre frequency in 1 MHz steps and
repeat the measurements to cover this whole range. The centre frequency of the last 1 MHz segment shall be
set to 2 400 MHz - 2BW + 0,5 MHz.

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

eChange the centre frequency of the analyser to 2 399,5 MHz - BW and perform the measurement for the first
1 MHz segment within range 2 400 MHz - 2BW to 2 400 MHz - BW. Reduce the centre frequency in 1 MHz
steps and repeat the measurements to cover this whole range. The centre frequency of the last 1 MHz
segment shall be set to 2 400 MHz - 2BW + 0,5 MHz.

Step 6:

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

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

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

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

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

EUT DESCRIPTION:

Mode: BT Testmode

Hopping: On

Packet Type: Longest supported
Modulation: GFSK, I1/4 DQPSK, 8DPSK
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MEASUREMENT DESCRIPTION
Instrument: Spectrum Analyzer
Detector: RMS
Sweep time: depending on packet length
Video bandwidth: 3MHz
Resolution bandwidth: | 1MHz
Span: OHz
Center: fc (see result table)
Trace: Trigger to burst
Sweep points: 5000
] X Conducted
Performed: [ ] Radiated (only if no conducted sample is provided)
TEST RESULTS
Speaker:
Ant1:
GFSK Modulation
Test conditions Frequency range (MHz)
Temperature Voltage Level (dBm) Limit (dBm) Result
. Start Sto
(C) v) P
2400-20BW 2400-O0BW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0OBW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-O0BW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
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m/4DQPSK Modulation
Test conditions Frequency range (MHz)
Temperature Voltage Level (dBm) Limit (dBm) Result
. Start Sto,
(C) (v) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thor=25 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW e -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
8DPSK Modulation
Test conditions Frequency range (MHz)
Temperature V0|tage Level (dBm) Limit (dBm) Result
. Start Sto
(C) (V) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
) 2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0OBW e -10 Pass
2484+0OBW 2484+20BW * -20 Pass
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Speaker:
Ant2:
GFSK Modulation
Test conditions Frequency range (MHz)
Temperature V0|tage Level (dBm) Limit (dBm) Result
. Start Sto
(C) V) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0BW ' -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0BW * -10 Pass
2484+0OBW 2484+20BW X -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0BW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
/4DQPSK Modulation
Test conditions Frequency range (MHz)
Temperature Voltage Level (dBm) Limit (dBm) Result
s Start Sto,
() (v) P
2400-20BW 2400-0BW * -20 Pass
2400-0BW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0OBW * -10 Pass
2484+0BW 2484+20BW ¥ -20 Pass
2400-20BW 2400-0BW * -20 Pass
2400-0BW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0OBW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-0BW * -20 Pass
) 2400-0BW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
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8DPSK Modulation
Test conditions Frequency range (MHz)
Temperature V0|tage Level (dBm) Limit (dBm) Result
. Start Sto
(C) V) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0BW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW 3 -20 Pass
2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0BW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
Microphone:
GFSK Modulation
Test conditions Frequency range (MHz)
Temperature Voltage Level (dBm) Limit (dBm) Result
. Start Sto
(C) V) i
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW % -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW > -20 Pass
) 2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
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m/4DQPSK Modulation
Test conditions Frequency range (MHz)
Temperature Voltage Level (dBm) Limit (dBm) Result
. Start Sto,
(C) (v) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thor=25 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW e -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0BW * -10 Pass
2484+0BW 2484+20BW * -20 Pass
8DPSK Modulation
Test conditions Frequency range (MHz)
Temperature V0|tage Level (dBm) Limit (dBm) Result
. Start Sto
(C) (V) P
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tnor=25 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
2400-OBW 2400 * -10 Pass
Tlow=-20 3.70
2484 2484+0OBW * -10 Pass
2484+0OBW 2484+20BW * -20 Pass
2400-20BW 2400-OBW * -20 Pass
) 2400-OBW 2400 * -10 Pass
Thigh=+55 3.70
2484 2484+0OBW e -10 Pass
2484+0OBW 2484+20BW * -20 Pass

Note:* Radiant level is far less than the limit, has more than 20 dB margin
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Test plot as follows:

Note:we listed the worst case at normal condition

Speaker:
Ant1:
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Ant2:
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Microphone:
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4.1.9. Receiver Blocking

Limits

ETSI EN 300 328 Sub-4.3.1.12.4

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 in follow

Receiver Category 1

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)
(-133 dBm + 10 x log,,(OCBW)) 5 380
or -68 dBm whichever is less 2 504
(see note 2)
2 300
(139 dBm + 10 x log,o(0CBW)) | 2330 34 cw
or -74 dBm whichever is less 2524
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.




Report No.: CTA24040800901

Receiver Category 2

Page 74 of 96

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

Blocking
signal
frequency
(MHz)

Blocking
signal power
(dBm)
(see note 3)

Type of blocking
signal

(-139 dBm + 10 x log,,(OCBW) + 10 dB)

or (-74 dBm + 10 dB) whichever is less
(see note 2)

2 380
2 504
2 300
2 584

-34

Cw

NOTE 1:
NOTE 2:

OCBW is in Hz.

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, + 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.

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

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

Blocking
signal
frequency
(MHz)

Blocking
signal power
(dBm)
(see note 3)

Type of blocking
signal

(-139 dBm + 10 x 10g;o(OCBW) + 20 dB)

or (-74 dBm + 20 dB) whichever is less
(see note 2)

2 380
2504
2 300
2584

-34

CW

NOTE 1:
NOTE 2:

QOCBW is in Hz.

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 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.

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.

TEST CONFIGURATION




Report No.: CTA24040800901 Page 75 of 96

Yariable attenuator Performance
step size £ 1dB Monitoring
4 Devige
Signalling Unit /
£
o v
Companicn v
Device AT, - :
Splitter.f h Direct. CDq]!El H
il Combiner :"' '—]' B it
Blocking Signal
Source
Y
Spectrum
Analyzer
i Crptional

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause 5.4.11.2.1 for the measurement method..
TEST RESULTS

The manufacturer declares that Pmin is -98dBm

Speaker
Ant1:
For GFSK
According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2
Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal . test
companion device | frequency (MHz) power (dBm) LImFER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 1% PASS
'0910(025\’\’) +10 2300 -34 10% 0% PASS
2584 10% 1% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal _ test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) sSslilt
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 0% PASS
'0910(028'3\’\’) +10 2300 -34 10% 1% PASS
2584 10% 1% PASS




Report No.: CTA24040800901

For m/4DQPSK
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According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal - test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 1% PASS
log 10(OCBW) + 10 2300 34 10% 2% PASS
2584 10% 0% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal oy - test
companion device | frequency (MHz) power (dBm) CTIKPER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 0% PASS
log 10(OCBW) + 10 2300 -34 10% 2% PASS
2584 10% 1% PASS
For 8DPSK

According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal . test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 0% PASS
log 10(OCBW) + 10 2300 34 10% 2% PASS
2584 10% 1% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal o test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Resull
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 1% PASS
'°910(OSBBW) +10 2300 34 10% 0% PASS
2584 10% 0% PASS
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Speaker
Ant2:
For GFSK
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According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal - test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 0% PASS
log100CBW) + 10 2300 34 10% 1% PASS
2584 10% 2% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal oy - test
companion device | frequency (MHz) power (dBm) CTIKPER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 1% PASS
log 10(OCBW) + 10 2300 -34 10% 2% PASS
2584 10% 2% PASS

For m/4DQPSK

According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal . test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 2% PASS
log 10(OCBW) + 10 2300 34 10% 2% PASS
2584 10% 1% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal o test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Resull
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 1% PASS
'°910(OSBBW) +10 2300 34 10% 0% PASS
2584 10% 2% PASS
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For 8DPSK
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According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal - test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 0% PASS
log 10(OCBW) + 10 2300 34 10% 0% PASS
2584 10% 1% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal oy - test
companion device | frequency (MHz) power (dBm) CTIKPER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 1% PASS
log 10(OCBW) + 10 2300 -34 10% 2% PASS
2584 10% 1% PASS
Microphone
For GFSK

According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal . test
companion device | frequency (MHz) power (dBm) LinfRER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 1% PASS
'0910(025\’\’) +10 2300 -34 10% 2% PASS
2584 10% 2% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal - test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Resli
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 1% PASS
'0910(028'3\’\’) +10 2300 -34 10% 0% PASS
2584 10% 1% PASS
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For m/4DQPSK
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According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal - test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 1% PASS
log 10(OCBW) + 10 2300 34 10% 2% PASS
2584 10% 2% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal oy - test
companion device | frequency (MHz) power (dBm) CTIKPER) value(PER) Result
(dBm)
2380 10% 0% PASS
-139 dBm + 10 x
2504 10% 0% PASS
log 10(OCBW) + 10 2300 -34 10% 2% PASS
2584 10% 1% PASS
For 8DPSK

According to Sub 4.2.3,The Power of the EUT is less than 10dBm, So it belongs to Receiver category 2

Test frequency 2402MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal . test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Result
(dBm)
2380 10% 2% PASS
-139 dBm + 10 x
2504 10% 1% PASS
log 10(OCBW) + 10 2300 34 10% 1% PASS
2584 10% 1% PASS
Test frequency 2480MHz Test mode Normal link
Wanted signal
mean power from Blocking signal Blocking signal o test
companion device | frequency (MHz) power (dBm) Limit(PER) value(PER) Resull
(dBm)
2380 10% 1% PASS
-139 dBm + 10 x
2504 10% 0% PASS
'°910(OSBBW) +10 2300 34 10% 2% PASS
2584 10% 1% PASS
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4.1.10. Geo-location capability

Requirements

ETSI EN 300 328 Sub-clause 4.3.1.13.3

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

The geographical location determined by the equipment as defined in clause 4.3.1.13.2 shall not be
accessible to the user.

TEST RESULTS

This item is not applicable for the EUT
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4.1.11. Transmitter unwanted emissions in the spurious domain

LIMIT

ETSI EN 300 328 Sub-clause 4.3.1.10.3
The transmitter unwanted emissions in the spurious domain shall not exceed the values given in table 1
Table 1: Transmitter limits for spurious emissions

Frequency range Maxmu;ﬁ?ﬁi’?g’ﬁs 1€l Bandwidth
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
18 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 694 MHz -54 dBm 100 kHz

694 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12.75 GHz -30 dBm 1 MHz

Transmitter unwanted emissions in the spurious domain are emissions outside the allocated band and outside
the out-of-band domain as indicated in figure 1 when the equipment is in Transmit mode.

These measurements shall only be performed at normal test conditions.

For systems using FHSS modulation, the measurements may be performed when normal hopping is disabled.
In this case measurements need to be performed when operating at the lowest and the highest hopping
frequency. When this is not possible, the measurement shall be performed during normal operation (hopping).
For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These frequencies shall be recorded.
The equipment shall be configured to operate under its worst case situation with respect to output power.

If the equipment can operate with different Occupied Channel Bandwidths (e.g. 20 MHz and 40 MHz), then
the equipment shall be configured to operate under its worst case situation with respect to spurious emissions.

TEST PROCEDURE

Please refer to ETSI EN 300 328 Sub-clause5.4.9.2.1

In case of conducted measurements, the radio equipment shall be connected to the measuring equipment via
a suitable attenuator.

The spectrum in the spurious domain (see figures 1 or 3) shall be searched for emissions that exceed the limit
values given in tables 1 or 4 or that come to within 6 dB below these limits. Each occurrence shall be recorded.

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

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

Step 2:
The emissions over the range 30 MHz to 1 000 MHz shall be identified.
Spectrum analyser settings:
eResolution bandwidth: 100 kHz
eVideo bandwidth: 300 kHz
eDetector mode: Peak
eTrace Mode: Max Hold
e Sweep Points: = 9 970
NOTE 1: For spectrum analysers not supporting this high number of sweep points, the frequency band may
need to be segmented.
eSweep time:
For non continuous transmissions (duty cycle less than 100 %), the sweep time shall be sufficiently long,
such that for each 100 kHz frequency step, the measurement time is greater than two transmissions of the
UUT.
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For Frequency Hopping equipment operating in a normal operating (hopping not disabled) mode, the sweep
time shall be further increased to capture multiple transmissions on the same hopping frequency in different
hopping sequences.

Allow the trace to stabilize. Any emissions identified during the sweeps above and that fall within the 6 dB
range below the applicable limit or above, shall be individually measured using the procedure in clause
5.3.10.2.1.3 and compared to the limits given in table 1 or table 4..

Step 3

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

eResolution bandwidth: 1 MHz

eVideo bandwidth: 3 MHz

eDetector mode: Peak

eTrace Mode: Max Hold

e Sweep Points: = 11 750

NOTE 2: For spectrum analysers not supporting this high number of sweep points, the frequency band may
need to be segmented.

eSweep time:

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

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

Allow the trace to stabilize. Any emissions identified during the sweeps above that fall within the 6 dB range
below the applicable limit or above, shall be individually measured using the procedure in clause 5.4.9.2.1.3
and compared to the limits given in table 1 or table 4..

Frequency Hopping equipment may generate a block (or several blocks) of spurious emissions anywhere
within the spurious domain. If this is the case, only the highest peak of each block of emissions shall be
measured using the procedure in clause 5.4.9.2.1.3.

Step 4:

e|n case of conducted measurements on smart antenna systems (equipment with multiple transmit chains),
the steps 2 and 3 need to be repeated for each of the active transmit chains (Ach).The limits used to
identifyemissions during this pre-scan need to be reduced with 10 x log10 (Ach) (number of active transmit
chains).

Measurement of the emissions identified during the pre-scan
The steps below shall be used to accurately measure the individual unwanted emissions identified during the
pre-scan measurements above.

Step 1:

The level of the emissions shall be measured using the following spectrum analyser settings:
eCentre Frequency: Frequency of emission identified during the pre-scan

eResolution Bandwidth: 100 kHz (<1 GHz) / 1 MHz (> 1 GHz)

eVideo Bandwidth: 300 kHz (< 1 GHz) /3 MHz (> 1 GHz)

eFrequency Span: Wide enough to capture each individual emission indentified during the pre-scan
eSweep mode: Continuous

eSweep time: Auto

eTrigger: Freerun

eDetector: RMS

eTrace Mode: Max Hold

Step 2:

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains), the
step 1 needs to be repeated for each of the active transmit chains (Ach).

The trace data for each transmit chain has to be recorded.

Sum the power in each of the traces for each individual frequency bin.

Step 3:
Use the marker function to find the highest peak within the measurement trace and record its value and its
frequency.

Step 4:
The measured values shall be compared to the limits defined in tables 1 and 4.
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EUT DESCRIPTION:

Mode: BT Testmode

Hopping: Off, lowest & highest frequency
Packet Type: Longest supported

Modulation: GFSK, 11/4 DQPSK, 8DPSK

MEASUREMENT DESCRIPTION

Instrument: Spectrum Analyzer
Detector: Peak for prescan / RMS for emission retest
Sweep time: Auto

Video bandwidth:

Below 1 GHz: 300 kHz / above 3MHz

Resolution bandwidth:

Below 1 GHz: 100 kHz / above 1MHz

Trace: Max hold

Sweep points: 40001

Performed: % g:gg‘:gf‘d
TEST RESULTS

Pass

Note :We tested the all modes,and recorded the worst case at the GFSK Mode.

Coducted Spurious Emissions

Measured Modulation | XIGFSK | XIr/4 DQPSK | XI8DPSK

Radioation Spurious Emissions

| Measured Modulation | XIGFSK | XImr/4 DQPSK | XI8DPSK




Report No.: CTA24040800901

Coducted Spurious Emissions
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Microphone:
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Radioation Spurious Emissions

Page 87 of 96

Speaker:
Ant1:
DH5
Low channel Horizontal/ Vertical
Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 4804.00 -52.35 14.03 -30.00 22.35 Horizontal
2 7206.00 -58.81 23.18 -30.00 28.81 Vertical
High channel Horizontal/ Vertical
Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 4960.000 -52.03 15.17 -30.00 22.03 Vertical
2 7440.000 -55.22 24.65 -30.00 25.22 Vertical
Speaker:
Ant2:
DH5

Low channel | Horizontal/ Vertical

NO. [iﬂﬁﬁz'] Res[ggrﬁvel F[Zcé?r [Ic]iEr;Tmt] M[?Jrsg]in Polarity
1 4804.00 -52.42 14.03 -30.00 22.42 Horizontal

2 7206.00 -57.44 23.18 -30.00 27.44 Vertical
High channel Horizontal/ Vertical

Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 4960.000 -50.74 15.17 -30.00 20.74 Vertical
2 7440.000 55.97 24.65 -30.00 25.97 Vertical
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Microphone:
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DH5

Low channel

Horizontal/ Vertical

NO. ['lzvﬁqz'] Res['ggnl_q?vel Fﬁitg(])r [Iéilgnr:] M[iré’f" Polarity
1 4804.00 -51.40 14.03 -30.00 21.40 Horizontal

2 7206.00 -59.07 23.18 -30.00 29.07 Vertical
High channel Horizontal/ Vertical

Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 4960.000 -51.84 15.17 -30.00 21.84 Vertical
2 7440.000 -56.19 24.65 -30.00 26.19 Vertical
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4.1.12. Receiver spurious emissions

LIMIT

ETSI EN 300 328Sub-clause 4.3.1.11.3
The spurious emissions of the receiver shall not exceed the values given in table 2.
Table 2: Spurious emission limits for receivers

Maximum powere.r.p. (s 1 GHz)

e.irp. (> 1 GHz) Measurement bandwidth

Frequency range

30 MHz to 1 GHz -57 dBm 100 kHz

1 GHz to 12,75 GHz -47 dBm 1 MHz

These measurements shall only be performed at normal test conditions.

Testing shall be performed when the equipment is in a receive-only mode.

For systems using wide band modulations other than FHSS, the measurement shall be performed at the
lowest and the highest channel on which the equipment can operate. These frequencies shall be recorded.
For systems using FHSS modulation, the measurements may be performed when normal hopping is disabled.
In this case measurements need to be performed when operating at the lowest and the highest hopping
frequency. These frequencies shall be recorded. When disabling the normal hopping is not possible, the
measurement shall be performed during normal operation (hopping).

TEST CONFIGURATION

The same as described in section 4.1.10

TEST PROCEDURE

The same as described in section 4.1.10

EUT DESCRIPTION:
Mode: BT Receiver/ldle Mode
Hopping: Off, lowest & highest frequency
Modulation: GFSK, 1/4 DQPSK, 8DPSK
MEASUREMENT DESCRIPTION
Instrument: Spectrum Analyzer
Detector: Peak for prescan / RMS for emission retest
Sweep time: Auto
Video bandwidth: Below 1 GHz: 300 kHz / above 3MHz
Resolution bandwidth: | Below 1 GHz: 100 kHz / above 1MHz
Trace: Max hold
Sweep points: 40001
Performed: || Conducted
) X Radiated (only if no conducted sample is provided)
TEST RESULTS
Pass

Note :We tested the all modes,and recorded the worst case at the GFSK Mode.

Coducted Spurious Emissions
| Measured Modulation | XIGFSK | XIrr/4 DQPSK | XI8DPSK |

Radioation Spurious Emissions
| Measured Modulation | XIGFSK | XIm/4 DQPSK | XI8DPSK |
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Coducted Spurious Emissions
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Speaker:
Ant2:
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Microphone:
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Radioation Spurious Emissions

Speaker:
Ant1:
DH5
Low channel | Horizontal/ Vertical
Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 45.528 -69.86 -0.51 -57.00 12.86 Vertical
2 197.241 -75.94 -5.34 -57.00 18.94 Horizontal
High channel | Horizontal/ Vertical
Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 43.331 -70.38 -0.41 -57.00 13.38 Vertical
2 205.178 -75.00 -5.86 -57.00 18.00 Horizontal
Ant2:
DH5

Low channel

Horizontal/ Vertical

N | | e | el B Y Polarity

1 45.528 -69.84 -0.51 -57.00 12.84 Vertical
2 197.241 -76.19 -5.34 -57.00 19.19 Horizontal
High channel | Horizontal/ Vertical

Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 43.331 -70.90 -0.41 -57.00 13.90 Vertical
2 205.178 7619 -5.86 -57.00 19.19 Horizontal
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Microphone:
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DH5

Low channel

Horizontal/ Vertical

NO. [';;Eg'] Res[ggrlﬁ?\lel F[Z%(])r [Iégr:] '\/I[?jrag]in Polarity

1 45.528 -69.63 -0.51 -57.00 12.63 Vertical
2 197.241 -76.03 -5.34 -57.00 19.03 Horizontal
High channel Horizontal/ Vertical

Freq. Result Level Factor Limit Margin .
NO. [MHz] [dBm] [dB] [dBm] [dB] Polarity
1 43.331 7012 0.41 -57.00 13.12 Vertical
2 205.178 74.86 5.86 -57.00 17.86 Horizontal
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT
Reference to the test report No. CTA24040800902
....................... End of Report.............ccec.......




