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Client reference no.: N/A Order date: 2026-05-18

Auftraggeber: Harman International Industries, Inc

Client: 8500 Balboa Blvd, Northridge, CA 91325, USA
Prifgegenstand: BLUETOOTH HEADSET

Test item:

Bezeichnung / Typ-Nr.:
Identification | Type no.:

WAVE BUDS 3, VIBE BUDS 3
(Trademark: JBL)

Auftrags-Inhalt:

Order content: Type test

Priifgrundlage:

O Notificattion No.88 of MIC, 2004 Annex 43
Test specification:

Ordinance Regulating Radio Equipment 49-20-1
ARIB STD-T66, Article 2 Section 1 ltem 19

Wareneingangsdatum: 2026-05-25
Date of sample receipt:
Prifmuster-Nr.: A004282555

Test sample no:

Priifzeitraum:

2026-05-26 — 2026-06-17

Testing period:
Ort der Priifung: TUV Rheinland (Shenzhen) 3
Place of testing: Co., Ltd. 5
Pruflaboratorium: TUV Rheinland (Shenzhen) : :«|Illl!h|iihlll!m!m|i“iiiii||iliil'iii“"iihiiﬁi|“il|llllll I)“”]“I‘H:‘U‘Ii‘i‘\:
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Priifergebnis*: Pass
Test result™.
gepriift von: genehmigt von:
tested by: authorized by:
X /fé%éw x Alag [ ———
Datum: Ausstellungsdatum:
Date.- 2026_07_01 Signed by: Harry W. C. Wu Issue date.' 2026'07'01 Signed by: Alex Lan
Stellung / Position: Project Manager Stellung / Position: Authorizer

Sonstiges /
Other:

This test report is for Classic Bluetooth function of right earbud.

Zustand des Priifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prafmuster vollstandig und unbeschéadigt
Test item complete and undamaged

* Legende:
* Legend:

P(ass) = entspricht 0.g. Prufgrundlage(n)
P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht o.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/A = nicht anwendbar
N/A = not applicable

N/T = nicht getestet
N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o.g. Priifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfiltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the above mentioned test sample. Without permission of the test center this test report is not
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shenzhen) Co., Ltd., 1st Floor — 5th Floor, Building 5, No. 1100 Huanli Road, Yungu Community, Xinhu Street, Guangming
District, Shenzhen, China
Mail: service-gc@tuv.com - Web: www.tuv.com
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Remarks
Anmerkungen

1 | The equipment used during the specified testing period was calibrated according to our test laboratory
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability
of the test equipment used is ensured by compliance with the regulations of our management system.
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test
laboratory and could be provided on request.

Alle eingesetzten Priifmittel waren zum angegebenen Priifzeitraum gemal eines festgelegten
Kalibrierungsprogramms unseres Priithauses kalibriert. Sie entsprechen den in den Priifporogrammen
hinterlegten Anforderungen. Die Riickverfolgbarkeit der eingesetzten Priifmittel ist durch die Einhaltung der
Regelungen unseres Managementsystems gegeben.

Detaillierte Informationen beziiglich Priifkonditionen, Priifequipment und Messunsicherheiten sind im Priiflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

2 | As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales
department. An environmental fee for such additional service will be charged.

Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht
Uberpriift, welche rechtlichen oder sonstigen diesbeziiglichen Anforderungen fiir dieses Dokument gelten. Diese
Uberpriifung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden kann der
TUV Rheinland die Giiltigkeit der digitalen Signatur durch ein gesondertes Dokument bestétigen. Diese Anfrage
ist an unseren Vertrieb zu richten. Eine Umweltgebdiihr fiir einen solchen zusétzlichen Service wird erhoben.

3 |Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective
test clause in the report. Deviations of testing specification(s) or customer requirements are listed in specific test
clause in the report.

Priifklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Priifklausel des Berichts beschrieben. Abweichungen von Priifspezifikation(en) oder Kundenanforderungen sind
in der jeweiligen Priifklausel im Bericht aufgefiihrt.

4 | The decision rule for statements of conformity, based on numerical measurement results, in this test report is
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC
Guide 115:2021, unless otherwise specified in the applied standard mentioned on Page 1 of this report or
requested by the customer. This means that measurement uncertainty is not taken in account and hence also
not declared in the test report. For additional information to the resulting risk based of this decision rule please
refer to ILAC G8:2019.

Die Entscheidungsregel fiir Konformitétserkldrungen basierend auf numerischen Messergebnisen in diesem
Priifbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemal3 ILAC G8:2019 und
IEC Guide 115:2021, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas
anderes festgelegt oder vom Kunden gewtiinscht. Dies bedeutet, dass die Messunsicherheit nicht berticksichtigt
wird und daher auch nicht im Priifbericht angegeben wird. Zu weiteren Informationen bezueglich des Risikos
durch diese Entscheidungsregel siehe ILAC G8:2019.
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1 TEST SITES

1.1 TEST FACILITIES

TUV Rheinland (Shenzhen) Co., Ltd.

2-3F, 101 & 102, No.2, Nuclear Power Industrial Park, Fuming Community, Fucheng Street, Longhua
District, Shenzhen 518000, People’s Republic of China

1.2 LIST OF TEST AND MEASUREMENT INSTRUMENTS

Table 1: List of Test and Measurement Equipment

TOV Rheinland (Shenzhen) Co., Ltd.

Equipment | Manufacturer | Model Serial No. Ccallbratlon Date calibrated Cal. until Note (Radio Law)
ompany
Wireless
Connectivity R&S CMW270 101375 GRGTEST 23.09.2025 22.09.2026 24-2-4-2-(ha)
Tester
. Rohde &
Signal Analyzer Schwarz FSV 40 101441 GRGTEST 23.09.2025 22.09.2026 24-2-4-2-(ha)
Rohde &
Power Meter NRP2 107105 GRGTEST 30.10.2025 29.10.2026 24-2-4-2-(ha)
Schwarz
Rohde &
Power Sensor Schwarz NRP-Z81 105677 GRGTEST 23.09.2025 22.09.2026 24-2-4-2-(ha)
DC Power s GRGTES
Supply KIKUSUI PAN35-5A |  YM002997 RGTEST 02.02.2026 01.02.2027 24-2-4-2-(ha)
Digital Multi FLUKE F15B 44
Meter u 5 350844WS | GRGTEST 02.02.2026 01.02.2027 24-2-4-2-(ha)

1.3 UNCERTAINTY OF MEASUREMENT

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

ITEM UNCERTAINTY
Occupied Bandwidth 206.50 Hz
Spurious emissions + 3.93dB
Output power density 1.37dB
Out of band radiated power 2.52 dB
Frequency Tolerance 0.104 ppm
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2 GENERAL PRODUCT INFORMATION
2.1 PRODUCT FUNCTION AND INTENDED USE

The EUT is a Bluetooth headset, which consist of a left earbud, a right earbud and a charging case, the
left & right earbuds supports Bluetooth dual mode technology.

Two models are identical except the model number different.

The left earbud is differences with right earbud in PCB layout and antenna.
The Classical Bluetooth and Bluetooth low energy can’t transmit at the same time.

For details refer to the User Manual, Technical Description and Circuit Diagram.

2.2 RATINGS AND SYSTEM DETAILS

Table 2: Technical Specification of EUT

General Information of EUT Description
Kind of Equipment: BLUETOOTH HEADSET
Type Designation: WAVE BUDS 3, VIBE BUDS 3
Trademark: JBL
Extreme Temperature Range 0°C to +40°C
Input: DC 5V, 1A via Type C interface or
Operating Voltage (Charging Case) DC 3.87V, 470mAh via built-in Li-ion battery
Qutput: DC 5V, 120mA * 2
Operating Voltage (Left and right DC 5V, 120mA via Charging case or
earbuds) DC 3.85V, 55mAh via built-in Li-ion battery
H . V0.4 for left & right earbuds
ardware release No.: V0.3 for charai
. ging case
Software release No.: V26.24.14
Technical Specification of Bluetooth (BDR & EDR)
Characteristic Description
Operating Frequency band 2402 — 2480 MHz
Channel Number 79 channels
Channel separation 1MHz
Modulation GFSK, m1/4DQPSK
Antenna Type FPC antenna
-0.3 dBi for left earbud
Antenna Gain -0.6 dBi for right earbud
(Provided by the Client)
rated RF output power: Please refer to Note 1
Conducted RF output power: Please refer to Note 1
EIRP output power: Please refer to Note 1
Technical Specification of Bluetooth Low Energy
Operating Frequency band 2402 — 2480 MHz
Channel Number 40 channels
Channel separation 2MHz
Data rate 1Mbps, 2Mbps
Modulation GFSK
Antenna Type FPC antenna
-0.3 dBi for left earbud
Antenna Gain -0.6 dBi for right earbud
(Provided by the Client)
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NOTES:

1. The power table as below table:

T Ry OUtpl.Jt POWEr' | conducted power
est mode density density (mW/MHz)
(mW/MHz)
GFSK 04 0.1668
GFSK Enable AFH function 1.5 0.6445
w/4ADQPSK 0.2 0.0790
w/4ADQPSKEnable AFH function 0.8 0.3043

2. For the test results, the EUT had been tested with all conditions.

3. The above EUT information was declared by manufacturer and for more detailed features description
please refers to the manufacturer's specifications or user's manual.

Table 3: RF Channel and Frequency, Bluetooth (BDR & EDR)

RF Frequency (RF Frequency (RF Frequency (RF Frequency
Channel |(MHz) Channel |(MHz) Channel |(MHz) Channel|{(MHz)
0 2402.00 20 2422.00 40 2442.00 60 2462.00
1 2403.00 21 2423.00 41 2443.00 61 2463.00
2 2404.00 22 2424.00 42 2444.00 62 2464.00
3 2405.00 23 2425.00 43 2445.00 63 2465.00
4 2406.00 24 2426.00 44 2446.00 64 2466.00
5 2407.00 25 2427.00 45 2447.00 65 2467.00
6 2408.00 26 2428.00 46 2448.00 66 2468.00
7 2409.00 27 2429.00 47 2449.00 67 2469.00
8 2410.00 28 2430.00 48 2450.00 68 2470.00
9 2411.00 29 2431.00 49 2451.00 69 2471.00
10 2412.00 30 2432.00 50 2452.00 70 2472.00
11 2413.00 31 2433.00 o1 2453.00 71 2473.00
12 2414.00 32 2434.00 52 2454.00 72 2474.00
13 2415.00 33 2435.00 53 2455.00 73 2475.00
14 2416.00 34 2436.00 54 2456.00 74 2476.00
15 2417.00 35 2437.00 55 2457.00 75 2477.00
16 2418.00 36 2438.00 56 2458.00 76 2478.00
17 2419.00 37 2439.00 57 2459.00 77 2479.00
18 2420.00 38 2440.00 58 2460.00 78 2480.00
19 2421.00 39 2441.00 59 2461.00
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Table 4: RF Channel and Frequency of Bluetooth Low Energy
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
00 2402.00 10 2422.00 20 2442.00 30 2462.00
01 2404.00 11 2424.00 21 2444.00 31 2464.00
02 2406.00 12 2426.00 22 2446.00 32 2466.00
03 2408.00 13 2428.00 23 2448.00 33 2468.00
04 2410.00 14 2430.00 24 2450.00 34 2470.00
05 2412.00 15 2432.00 25 2452.00 35 2472.00
06 2414.00 16 2434.00 26 2454.00 36 2474.00
07 2416.00 17 2436.00 27 2456.00 37 2476.00
08 2418.00 18 2438.00 28 2458.00 38 2478.00
09 2420.00 19 2440.00 29 2460.00 39 2480.00
Six modes are provided:
Mode Conditions

Mode A GFSK

Mode B m/4-DQPSK

Mode C Enable AFH GFSK

Mode D Enable AFH 11/4-DQPSK

Note:

1. For the test results, the EUT had been tested with all conditions. But only the worst case (Mode A & Mode
B & Mode C & Mode D) was shown in test report.

2. For AFH function only tested occupied bandwidth, spreading bandwidth, Antenna power and dwell time.

2.3 TEST CONDITIONS

Test conditions

Voltage (Vdc)

Vhormal 3.85
Vimax 4.235
Vinin 3.465
Test conditions Unit
Temperature 23.5deg °C
Humidity 53.0 %
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2.4 SPECIAL ACCESSORIES AND AUXILIARY EQUIPMENT

Table 4: List of Accessories and Auxiliary Equipment

Description Manufacturer Model S/IN Rating
Laptop Lenovo T480 PF-16A6N8 N/A

2.5 ANTENNA SPECIFICATIONS

2.5.1 ANTENNA GAIN

Ant. Type Connector Type ngg isé‘gsikzeng(gBl)
-0.3 dBi for left earbud
FPC antenna N/A -0.6 dBi for right earbud

2.5.2 ANTENNA PATTERN

Please refer to the attached file (Antenna report).




A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

Seite 10 von 18

Priifbericht-Nr.:
Test report no.: CN26NEHL 002 Page 10 of 18

3 TEST RESULTS
3.1 FREQUENCY TOLERANCE MEASUREMENT

3.1.1 LIMITS OF FREQUENCY TOLERANCE MEASUREMENT

Tolerance of frequency shall be +/- 50ppm

3.1.2 TEST SETUP

EUT 1 SPECTRUM

10dB ATTENUATION ANALYZER
PAD

3.1.3 TEST RESULTS

For the measurement records, refer to the appendix A.
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3.2 OCCUPIED BANDWIDTH MEASUREMENT (99% POWER
BANDWIDTH)

3.2.1 LIMITS OF OCCUPIED BANDWIDTH MEASUREMENT

ITEM LIMIT REMARK
Occupied bandwidth Occupied bandwidth shall be 83.5MHz| ~ \/a
or less.
3.2.2 TEST SETUP
EUT {1 sPECTRUM
10dB ATTENUATION ANALYZER
PAD

3.2.3 TEST RESULTS

For the measurement records, refer to the appendix A.
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3.3 SPREADING BANDWIDTH MEASUREMENT (90% POWER
BANDWIDTH)

3.3.1 LIMITS OF SPREADING BANDWIDTH AND SPREADING FACTOR

ITEM LIMIT REMARK
SPREADING -
BANDWIDTH =500kHz N/A

=5 Operating frequency 2400 to 2483MHz
=10 Operating frequency 2471 to 2497MHz

SPREADING FACTOR

3.3.2 TEST SETUP

EUT 1 SPECTRUM

10dB ATTENUATION ANALYZER
PAD

3.3.3 TEST RESULTS

For the measurement records, refer to the appendix A.
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3.4 ANTENNA POWER MEASUREMENT

3.4.1 LIMITS OF ANTENNA POWER
Antenna power shall be 3mW/MHz or less.

Tolerance of antenna power shall be +20% (upper value) and —80% (lower value).

3.4.2 TEST SETUP

EUT —: Power Sensor Power Meter

10dB ATTENUATION
PAD

3.4.3 TEST RESULTS

For the measurement records, refer to the appendix A.
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3.5 SPURIOUS EMISSIONS FOR TRANSMITTER

MEASUREMENT
3.5.1 LIMITS OF SPURIOUS EMISSIONS

FREQUENCIES (MHz) LIMIT
Operating frequency 2400 to 2483.5MHz
30.0MHz to 2387MHz = 2.5uW/MHz
2387.0MHz to 2400.0MHz = 25uW/MHz
2483.5MHz to 2496.5MHz = 25uW/MHz
2496.5MHz to 12500.0MHz = 2.5uW/MHz

3.5.2 TEST SETUP

EUT 1 SPECTRUM

10dB ATTENUATION ANALYZER
PAD

3.5.3 TEST RESULT

For the measurement records, refer to the appendix A.
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3.6 SPURIOUS EMISSIONS FOR RECEIVER

3.6.1 LIMITS OF SPURIOUS EMISSIONS FOR RECEIVER

FREQUENCIES (MHz) LIMIT
Below 1GHz <4nW (-54dBm)
Above 1GHz <20nW (-47dBm)

3.6.2 TEST SETUP

EUT SPECTRUM
1 ANALYZER

10dB ATTENUATION
PAD

3.6.3 TEST RESULT

For the measurement records, refer to the appendix A.




A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

Priifbericht-Nr.:

Seite 16 von 18
Test report no.: CN26NEHL 002 Page 16 of 18

3.7 MAX. BURST LENGTH / DWELL TIME

3.7.1 LIMITS OF SPREADING BANDWIDTH AND SPREADING FACTOR

The frequency retention time in the frequency hopping method shall be 0.4 second
or less. The total sum of the frequency retention time in any frequency within the
time obtained by multiplying the diffusion rate by 0.4 second shall be 0.4 second or
shorter.

Formula: (Normal mode) dwell time = [Spreading rate/79] x duty ratio x 0.4 seconds

(AFH mode) dwell time = [Spreading rate/20] x duty ratio x 0.4 seconds

3.7.2 MEASURING SYSTEM BLOCK DIAGRAM

EUT SPECTRUM
1 ANALYZER
10dB ATTENUATION
PAD

3.7.3 TEST RESULTS

For the measurement records, refer to the appendix A.
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3.8

3.8.2 TEST SETUP

EUT

Attenuation

(10dB)

INTERFERENCE PREVENTION FUNCTION
3.8.1 LIMITS OF Interference Prevention Function

The function specified in Article 9-4 of the Ordinance Regulating Radio Equipment

Receiver

3.8.3 TEST RESULTS

Equipment

ENVIRONMENTAL CONDITIONS

23.5 deg.C, 53.0% RH

LINK MODE

TEST RESULT

BT

PASS

i L e
P 123456973456 hex

Defaut 120456789012 rex
For Paging [T45g59450888 |

\Whitening

EUT connected to CMW270, MAC address (74685945AEBB) as below:

|Channel

| Frequency

Hopping

Tx Level (CMW)

Exp. Mom. Power

Auto Ranging e

Dinty Tx I

Signal Characteristics |

Packet Type DH5

Paylsad Length

Pattern Type 10101010
i i

339 bytefs)
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4 PHOTOGRAPHS OF THE TEST CONFIGURATION

---END---
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1 Appendix A.1 : FREQUENCY TOLERANCE

Note:
NTNV means: Normal Temperature & Normal Voltage, NTHV means: Normal Temperature & Max. Voltage,
NTLV means: Normal Temperature & Min. Voltage.

Co-:;‘caiist?on ,\;gzg Antenna Freq(MHz) Result[ppm] Limitfppm] | Verdict
2402 -7.49376 +50 PASS

DH5 Ant1 2441 -8.60303 +50 PASS

2480 -9.07258 +50 PASS

NTNV 2402 6.86928 +50 PASS
2DH5 Ant1 2441 6.75953 +50 PASS

2480 6.04839 +50 PASS

2402 -7.49376 +50 PASS

DH5 Ant1 2441 -8.60303 +50 PASS

NTLV 2480 -8.46774 +50 PASS
2402 6.24480 +50 PASS

2DH5 Ant1 2441 6.14502 +50 PASS

2480 6.04839 +50 PASS

2402 -7.49376 +50 PASS

DH5 Ant1 2441 -8.60303 +50 PASS

NTHY 2480 -8.46774 +50 PASS
2402 6.24480 +50 PASS

2DH5 Ant1 2441 6.14502 +50 PASS

2480 6.04839 +50 PASS

NTNV_DH5_Ant1_2402
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NTNV_DH5_Ant1_2441

NTNV_DH5_Ant1_2480

NTNV_2DHS5_Ant1_2402
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NTNV_2DHS5_Ant1_2441

NTNV_2DH5_Ant1_2480

NTLV_DH5_Ant1_2402
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NTLV_DH5_Ant1_2441

NTLV_DH5_Ant1_2480

NTLV_2DH5_Ant1_2402
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NTLV_2DH5_Ant1_2441

NTLV _2DH5_Ant1_2480

NTHV_DH5_Ant1_2402
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NTHV_DH5_Ant1_2441

NTHV_DH5_Ant1_2480

NTHV_2DHS5_Ant1_2402
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NTHV_2DHS5_Ant1_2441

NTHV_2DH5_Ant1_2480
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2 AppendixA.2 : OCCUPIED BANDWIDTH

Coﬁgft}on Jgjte Antenna | Freq(MHz) Result [MHz] | Limit [MHz] | Verdict
2402 1.069 <835 PASS

DH5 Ant1 2441 1.074 <835 PASS

2480 1.069 <835 PASS

NTUR 2402 1.449 <83.5 PASS
2DH5 Ant1 2441 1.444 <835 PASS

2480 1.444 <83.5 PASS

2402 1.069 <835 PASS

DH5 Ant1 2441 1.069 <835 PASS

2480 1.069 <835 PASS

NTLV 2402 1.454 <835 PASS
2DH5 Ant1 2441 1.444 <835 PASS

2480 1.444 <835 PASS

2402 1.074 <835 PASS

DH5 Ant1 2441 1.074 <83.5 PASS

2480 1.069 <835 PASS

NTHV 2402 1.449 <835 PASS
2DH5 Ant1 2441 1.444 <835 PASS

2480 1.444 <835 PASS

NTNV_DH5_Ant1_2402
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NTNV_DH5_Ant1_2441

NTNV_DH5_Ant1_2480

NTNV_2DHS5_Ant1_2402
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NTNV_2DHS5_Ant1_2441

NTNV_2DH5_Ant1_2480

NTLV_DH5_Ant1_2402
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NTLV_DH5_Ant1_2441

NTLV_DH5_Ant1_2480

NTLV_2DH5_Ant1_2402
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NTLV_2DH5_Ant1_2441

NTLV _2DH5_Ant1_2480

NTHV_DH5_Ant1_2402
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NTHV_DH5_Ant1_2441

NTHV_DH5_Ant1_2480

NTHV_2DHS5_Ant1_2402
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NTHV_2DHS5_Ant1_2441

NTHV_2DH5_Ant1_2480

Coﬁ‘éfﬁon Jgj; Antenna | Freq(MHz) | Result[MHz] | Limit[MHz] | Verdict
DH5 Antt Hop 78.322 <835 PASS

NTY 2DH5 Ant1 Hop 78.322 <835 PASS
AFH DH5 Ant1 Hop 19.580 <835 PASS

AFH 2DH5 | Ant1 Hop 19.980 <835 PASS

DH5 Antt Hop 77.922 <835 PASS

NTLY 2DH5 Antl Hop 78.322 <835 PASS
AFH DH5 Ant1 Hop 19.580 <835 PASS

AFH 2DH5 | Antl Hop 19.980 <835 PASS

DH5 Antl Hop 78122 <835 PASS

\ 7% 2DH5 Antt Hop 78.322 <835 PASS
AFH DH5 Ant1 Hop 19.580 <835 PASS

AFH 2DH5 | Antl Hop 18.482 <835 PASS
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NTNV_DH5_Ant1_Hop

NTNV_2DH5_Ant1_Hop

NTNV_AFH_DHS5_Ant1_Hop
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NTNV_AFH_2DH5_Ant1_Hop

NTLV_DH5_Ant1_Hop

NTLV_2DH5_Ant1_Hop
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NTLV_AFH_DH5_Ant1_Hop

NTLV_AFH_2DH5_Ant1_Hop

NTHV_DH5_Ant1_Hop
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NTHV_2DH5_Ant1_Hop

NTHV_AFH_DH5_Ant1_Hop

NTHV_AFH_2DH5_Ant1_Hop
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3 Appendix A.3 : SPREADING BANDWIDTH

Test Test Freq(MH Result Limit Spread _— .
Condition Mode | Antenna g; [MHz] | [MHZ] Factor | Limit | Verdict
DH5 Ant1 Hop 70.929 20.5 70.929 >5 PASS
NTNV 2DH5 Ant1 Hop 70.829 20.5 70.829 >5 PASS
AFH_DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS
AFH 2DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS
DH5 Ant1 Hop 71.029 20.5 71.029 >5 PASS
NTLV 2DH5 Ant1 Hop 70.929 20.5 70.929 >5 PASS
AFH DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS
AFH 2DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS
DH5 Ant1 Hop 71.329 20.5 71.329 >5 PASS
NTHY 2DH5 Ant1 Hop 70.829 >0.5 70.829 >5 PASS
AFH_DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS
AFH 2DH5 Ant1 Hop 18.482 20.5 18.482 >5 PASS

NTNV_DH5_Ant1_Hop

NTNV_2DH5_Ant1_Hop
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NTNV_AFH_DHS5_ Ant1_Hop

NTNV_AFH_2DH5_Ant1_Hop

NTLV_DH5_Ant1_Hop
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NTLV_2DH5_Ant1_Hop

NTLV_AFH_DH5_Ant1_Hop

NTLV_AFH_2DH5_ Ant1_Hop
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NTHV_DH5_Ant1_Hop

NTHV_2DH5_Ant1_Hop

NTHV_AFH_DHS5_Ant1_Hop
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NTHV_AFH_2DH5_Ant1_Hop
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4 Appendix A.4 : ANTENNA POWER

Antenna Power
90% Result Limit .
Co-:;‘ceiisttion TestMode Antenna ("\:Arﬁg) 'Z’eBSrl:]l)t '(?riwl)t BW (mW (mW Ve:dlc
(MHz) | /MHz) IMHz)
DH5 Ant1 Hop 10.73 | 11.8304 | 70.929 | 0.1668 <3 PASS
NTNV 2DH5 Ant1 Hop 7.48 | 55976 | 70.829 | 0.0790 <3 PASS
AFH_DH5 Ant1 Hop 10.67 | 11.6681 | 18.482 | 0.6313 <3 PASS
AFH_2DH5 Ant1 Hop 7.36 | 54450 | 18.482 | 0.2946 <3 PASS
DH5 Ant1 Hop 10.65 | 11.6145 | 71.029 | 0.1635 <3 PASS
NTLVY 2DH5 Ant1 Hop 7.46 | 55719 | 70.929 | 0.0786 <3 PASS
AFH_DH5 Ant1 Hop 10.76 | 11.9124 | 18.482 | 0.6445 <3 PASS
AFH_2DH5 Ant1 Hop 7.42 | 55208 | 18.482 | 0.2987 <3 PASS
DH5 Ant1 Hop 10.73 | 11.8304 | 71.329 | 0.1659 <3 PASS
NTHY 2DH5 Ant1 Hop 7.48 | 55976 | 70.829 | 0.0790 <3 PASS
AFH_DH5 Ant1 Hop 10.68 | 11.6950 | 18.482 | 0.6328 <3 PASS
AFH_2DH5 Ant1 Hop 750 | 56234 | 18.482 | 0.3043 <3 PASS
Tolerance
Power
Test Test Freq RatedPower Result .o .
Condition Mode Antenna | \1H) /f\m’;’) (MW /MHz) ey | R Ve
DH5 Ant1 Hop 0.1668 0.4 -58.30 +20 PASS
NTNV 2DH5 Ant1 Hop 0.0790 0.2 -60.50 +20 PASS
AFH_DH5 Ant1 Hop 0.6313 15 -57.91 +20 PASS
AFH_2DH5 Ant1 Hop 0.2946 0.8 -63.18 +20 PASS
DH5 Ant1 Hop 0.1635 0.4 -59.13 +20 PASS
NTLV 2DH5 Ant1 Hop 0.0786 0.2 -60.70 +20 PASS
AFH_DH5 Ant1 Hop 0.6445 15 -57.03 +20 PASS
AFH_2DH5 Ant1 Hop 0.2987 0.8 -62.66 +20 PASS
DH5 Ant1 Hop 0.1659 0.4 -58.53 +20 PASS
NTHY 2DH5 Ant1 Hop 0.0790 0.2 -60.50 +20 PASS
AFH_DH5 Ant1 Hop 0.6328 15 -57.81 +20 PASS
AFH_2DH5 Ant1 Hop 0.3043 0.8 -61.96 +20 PASS
EIRP
Test Freq Power EIRP Limit .
Conditon | 'estMode | Antenna | i | (4Bm/MHZ) (dBm/MHz) | (dBm/MHz) | Verdict
DH5 Ant1 Hop -7.78 -8.38 <6.91 PASS
NTNV 2DH5 Ant1 Hop -11.02 11.62 <6.91 PASS
AFH_DH5 Ant1 Hop -2.00 2.60 <6.91 PASS
AFH_2DH5 Ant1 Hop -5.31 -5.91 <6.91 PASS
DH5 Ant1 Hop -7.86 -8.46 <6.91 PASS
NTLV 2DH5 Ant1 Hop -11.05 -11.65 <6.91 PASS
AFH_DH5 Ant1 Hop -1.91 2.51 <6.91 PASS
AFH_2DH5 Ant1 Hop -5.25 -5.85 <6.91 PASS
DH5 Ant1 Hop -7.80 -8.40 <6.91 PASS
o 2DH5 Ant1 Hop -11.02 11.62 <6.91 PASS
AFH_DH5 Ant1 Hop -1.99 2.59 <6.91 PASS
AFH_2DH5 Ant1 Hop 517 5.77 <6.91 PASS
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5 Appendix A.5: SPURIOUS EMISSIONS FOR TRANSMITTER

Result Limit Result Limit

Test Test Freq Freq.Range Freq. .
o Antenna [dBm/MHz | [dBm/ | [WW/MH | [uW/ | Verdict
Condition | Mode (MHz) [MHZz] [MHZ] 1 MHz] 2] MHz]
30~1000 614.43 -45.21 <26 | 0.03013 | =25 PASS

1000~2387 2384.57 -44.46 <-26 | 0.03581 | =2.5 PASS

2402 2387~2400 2400.00 -23.77 <16 | 4.19759 | <25 PASS

2483.5~2496.5 | 2487.34 -33.50 <-16 | 0.44668 | <25 PASS

2496.5~13000 | 5541.46 -40.11 <-26 | 0.09750 | <25 PASS

30~1000 848.68 -44.93 <-26 | 0.03214 | <25 PASS

1000~2387 1844.68 -44.57 <-26 | 0.03491 | <25 PASS

DH5 Ant1 2441 2387~2400 2387.48 -34.34 <16 | 0.36813 | <25 PASS

2483.5~2496.5 | 2490.97 -33.99 <-16 | 0.39902 | <25 PASS

2496.5~13000 | 5433.28 -38.95 <26 | 0.12735 | <25 PASS

30~1000 843.35 -45.11 <-26 | 0.03083 | <2.5 PASS

1000~2387 2050.31 -44.97 <-26 | 0.03184 | =<2.5 PASS

2480 2387~2400 2389.57 -34.41 <16 | 0.36224 | <25 PASS

2483.5~2496.5 | 2489.45 -33.79 <-16 | 0.41783 | <25 PASS

2496.5~13000 | 6045.11 -39.67 <26 | 0.10789 | <25 PASS

NTNV 30~1000 980.84 | -4537 | <26 | 0.02904 | <25 | PASS
1000~2387 | 236550 | 4463 | <26 | 0.03443 | <2.5 | PASS

2402 | 2387~2400 | 2399.99 | 2125 | =16 | 7.49894 | <25 | PASS

2483.5~2496.5 | 2487.98 | -33.70 | <16 | 042658 | <25 | PASS

2496.5~13000 | 5773.59 | -39.92 | <26 | 0.10186 | <2.5 | PASS

30~1000 842.86 | 4544 | =26 | 0.02858 | <2.5 | PASS

1000~2387 | 1725.75 | -44.14 | =26 | 0.03855 | <2.5 | PASS

2DH5 | Antl | 2441 | 2387-2400 | 2393.09 | 3459 | =16 | 0.34754 | <25 | PASS
2483.5-2496.5 | 2485.78 | -33.79 | <16 | 041783 | <25 | PASS

2496.5~13000 | 5881.25 | 4004 | <26 | 0.09908 | <2.5 | PASS

30~1000 950.02 | -44.84 | =26 | 0.03281 | <2.5 | PASS

1000~2387 | 1631.43 | 4446 | =26 | 0.03581 | <25 | PASS

2480 | 2387~2400 | 2397.95 | 3445 | =16 | 0.35892 | <25 | PASS

2483.5-24965 | 2490.38 | 3349 | <16 | 044771 | <25 | PASS

2496.5~13000 | 5851.32 | -39.09 | <26 | 0.12331 | <2.5 | PASS

30~1000 958.78 | 4451 | <26 | 0.03540 | <2.5 | PASS

1000~2387 | 238353 | 4439 | <26 | 0.03639 | <2.5 | PASS

2402 [ 2387~2400 | 2399.98 | 2430 | <16 | 3.71535 | <25 | PASS

2483.5-0496.5 | 2488.09 | -33.78 | <16 | 041879 | <25 | PASS

2496.5-13000 | 6753.04 | 4034 | =26 | 0.00247 | <25 | PASS

30~1000 932.83 | 4471 | =26 | 0.03381 | <2.5 | PASS

1000~2387 | 2201.84 | 4496 | =26 | 0.03192 | <2.5 | PASS

DH5 | Ant1 | 2441 | 2387-2400 | 239095 | 3456 | <16 | 0.34995 | <25 | PASS
2483.5-2496.5 | 2487.29 | -33.87 | <16 | 041020 | <25 | PASS

2496513000 | 5381.29 | -39.41 | <26 | 0.11455 | <2.5 | PASS

30~1000 648.38 | 4450 | <26 | 0.03475 | <2.5 | PASS

1000~2387 | 224032 | 4441 | =26 | 0.03622 | <2.5 | PASS

NTLV 2480 | 23872400 | 2389.76 | -34.09 | =16 | 0.38994 | <25 | PASS

2483.5~2496.5 | 2488.27 -33.66 <-16 | 0.43053 | <25 PASS

2496.5~13000 | 6790.33 -40.17 <-26 | 0.09616 | <2.5 PASS

30~1000 959.75 -44.84 <-26 | 0.03281 | <2.5 PASS

1000~2387 2379.72 -44.41 <-26 | 0.03622 | <2.5 PASS

2402 2387~2400 2400.00 -21.52 <-16 | 7.04693 | <25 PASS

2483.5~2496.5 | 2492.66 -33.81 <-16 | 0.41591 <25 PASS

2DH5 Antl 2496.5~13000 | 6799.78 -39.57 <-26 | 0.11041 | <25 PASS

30~1000 871.48 -44.52 <-26 | 0.03532 | <25 PASS

1000~2387 2209.12 -45.12 <-26 | 0.03076 | <2.5 PASS

2441 2387~2400 2394.62 -34.25 <-16 | 0.37584 | <25 PASS

2483.5~2496.5 | 2484.75 -33.62 <-16 | 0.43451 <25 PASS

2496.5~13000 | 6879.61 -40.04 <-26 | 0.09908 | <25 PASS
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30~1000 925.07 -45.11 <-26 | 0.03083 | =25 PASS

1000~2387 2189.35 -44.78 <-26 | 0.03327 | =2.5 PASS

2480 2387~2400 2398.73 -34.42 <-16 | 0.36141 <25 PASS

2483.5~2496.5 | 2488.26 -34.04 <16 | 0.39446 | <25 PASS

2496.5~13000 | 5178.04 -40.20 <-26 | 0.09550 | <25 PASS

30~1000 615.15 -44.92 <-26 | 0.03221 | <2.5 PASS

1000~2387 2189.35 -44.52 <-26 | 0.03532 | =2.5 PASS

2402 2387~2400 2399.99 -24.11 <-16 | 3.88150 | <25 PASS

2483.5~2496.5 | 2495.44 -34.11 <-16 | 0.38815 | <25 PASS

2496.5~13000 | 5565.62 -39.79 <26 | 0.10495 | <25 PASS

30~1000 615.64 -44.69 <-26 | 0.03396 | <25 PASS

1000~2387 2034.01 -44.83 <-26 | 0.03289 | <2.5 PASS

DH5 Ant1 2441 2387~2400 2391.38 -34.38 <16 | 0.36475 | <25 PASS

2483.5~2496.5 | 2488.00 -33.76 =-16_| 0.42073 | <25 PASS

2496.5~13000 | 6677.42 -40.05 <-26 | 0.09886 | <2.5 PASS

30~1000 680.87 -44.59 <-26 | 0.03475 | <25 PASS

1000~2387 1034.68 -44.91 <-26 | 0.03228 | <2.5 PASS

2480 2387~2400 2393.27 -34.04 <16 | 0.39446 | <25 PASS

2483.5~2496.5 | 2490.62 -34.09 <-16 | 0.38994 | <25 PASS

2496.5~13000 | 5839.24 -40.31 <-26 | 0.09311 | <25 PASS

NTHV 30~1000 62898 | -44.26 | <26 | 0.03750 | <25 | PASS

1000~2387 2383.88 -44.24 <-26 | 0.03767 | <2.5 PASS

2402 2387~2400 2399.99 -21.65 <16 | 6.83912 | <25 PASS

2483.5~2496.5 | 2487.30 -33.90 <-16 | 0.40738 | <25 PASS

2496.5~13000 | 5821.38 -39.31 =26 | 0.11722 | <2.5 PASS

30~1000 883.12 -44.76 <-26 | 0.03342 | =25 PASS

1000~2387 2346.43 -44.54 <-26 | 0.03516 | <2.5 PASS

2DH5 Ant1 2441 2387~2400 2395.87 -34.09 <16 | 0.38994 | <25 PASS

2483.5~2496.5 | 2488.21 -33.75 <-16 | 0.42170 | <25 PASS

2496.5~13000 | 6994.10 -39.84 <-26 | 0.10375 | =<2.5 PASS

30~1000 618.79 -45.10 <-26 | 0.03090 | <25 PASS

1000~2387 2263.21 -44.59 <-26 | 0.03475 | <25 PASS

2480 2387~2400 2395.11 -34.02 <16 | 0.39628 | <25 PASS

2483.5~2496.5 | 2485.91 -33.88 <-16 | 0.40926 | =25 PASS

2496.5~13000 | 5383.91 -39.69 <-26 | 0.10740 | <25 PASS

NTNV_DH5_Ant1_2402_30~1000




Appendix A éé T[_'jVRheinIand®

CN26NEHL 002

Priifbericht - Produkte Page 28 of 74

Test Report - Products

NTNV_DH5_Ant1_2402_1000~2387

NTNV_DH5_Ant1_2402_2387~2400

NTNV_DH5_Ant1_2402_2483.5~2496.5
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6 Appendix A.6: SPURIOUS EMISSIONS FOR RECEIVER
Test Test Antenna Freq Freq.Range Freq. Result Limit Result | Limit Verdict
Condition | Mode (MHz) [MHZ] MHz] | [@Bm] | [@Bm] | (W] | [nW]
2402 30~1000 | 844.15 | -75.82 | <54 | 0.02618 | <4 | PASS
1000~12500 | 5433.32 | 59.42 | <47 | 1.14288 | <20 | PASS
30~1000 | 898.44 | 7415 | <54 | 0.03846 | <4 | PASS
] At 2441 1 4000~12500 | 574955 | -59.39 | <47 | 115080 | <20 | PASS
2480 30~1000 | 626.98 | -7547 | <54 | 0.02838 | <4 | PASS
e 1000~12500 | 6889.72 | 59.78 | <47 | 1.05196 | <20 | PASS
2202 30~1000 | 987.64 | -75.66 | <54 | 0.02716 | <4 | PASS
1000~12500 | 6896.62 | 60.01 | =47 | 099770 | <20 | PASS
30~1000 | 92510 | 7539 | <54 | 0.02891 | <4 | PASS
2DHS | Antf 2441 000~12500 | 5832.92 | -59.86 | <47 | 1.03276 | <20 | PASS
2480 30~1000 | 94353 | -75.06 | <54 | 0.03119 | <4 | PASS
1000~12500 | 6000.24 | 59.84 | <47 | 1.03753 | <20 | PASS
ook 30~1000 | 949.83 | 7578 | <54 | 0.02642 | <4 | PASS
1000~12500 | 551841 | 58.05 | <47 | 1.27350 | <20 | PASS
30~1000 | 89117 | -66.87 | <54 | 0.20559 | <4 | PASS
= & 2441 000~12500 | 5453.44 | 59.18 | <47 | 1.20781 | <20 | PASS
2480 30~1000 | 822.34 | -76.14 | <54 | 0.02432 | <4 | PASS
NTLY 1000~12500 | 5474.71 | 60.07 | <47 | 0.98401 | <20 | PASS
2102 30~1000 | 763.68 | -75.62 | <54 | 0.02742 | <4 | PASS
1000~12500 | 6989.19 | 60.05 | <47 | 0.98855 | <20 | PASS
30~1000 | 978.43 | 7527 | <54 | 0.02972 | <4 | PASS
2DHS | Antf 2441 000~12500 | 6831.65 | 59.26 | <47 | 1.18577 | <20 | PASS
2450 30~1000 | 804.89 | 7441 | =54 | 0.03622 | <4 | PASS
1000~12500 | 538617 | -59.36 | <47 | 1.15878 | <20 | PASS
¥ 301000 | 808.76 | -75.46 | <54 | 0.02844 | <4 | PASS
1000~12500 | 6961.01 | 59.85 | =47 | 1.03514 | <20 | PASS
30~1000 | 894.08 | -66.13 | <54 | 0.24378 | <4 | PASS
DH5 gl 2441 000~12500 | 6987.46 | 6020 | <47 | 0.95499 | <20 | PASS
2480 30~1000 | 949.34 | -74.94 | <54 | 0.03206 | <4 | PASS
Vo 1000~12500 | 5864.54 | 59.03 | <47 | 1.01625 | <20 | PASS
2202 30~1000 | 819.43 | -75.00 | =54 | 0.03162 | <4 | PASS
1000~12500 | 6987.46 | 59.83 | <47 | 1.03992 | <20 | PASS
30~1000 | 816.03 | -75.68 | <54 | 0.02704 | <4 | PASS
2DHS | Antt 2441 000~12500 | 5507.49 | 60.12 | <47 | 0.97275 | <20 | PASS
2480 30~1000 | 968.25 | -75.91 | <54 | 0.02564 | <4 | PASS
1000~12500 | 6993.79 | -59.83 | =47 | 1.03992 | <20 | PASS

NTNV_DH5_Ant1_2402_30~1000
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7 Appendix A.7: DWELL TIME

SPREADING . R« It
Normal Mode ) - [Spreading rate/79]*0.4 Duty Ratio (nf::c) Limit (msec)
Voltage
DH5 70.929 0.3591 05720 | 205.42 400
V‘;’:t;f’e DH5 71.329 0.3612 05729 | 206.91 400
Vo'ﬁfe' DH5 71.029 0.3596 05729 | 206.04 400

For GFSK< Enable AFH function>:

Normal Mode sp‘;i’:_[:NG [Spreading rate/20]*0.4 | Duty Ratio :::::) Limit (msec)
Voltage

DH5 18.482 0.3696 05720 | 211.43 400
Vf:t;f’e DH5 18.482 0.3696 05729 | 211.77 400
Voztsfe | DH5 18.482 0.3696 05729 | 211.77 400

For m/4ADQPSK:

Normal Mode SPI;T;ING [Spreading rate/79]*0.4 Duty Ratio :::::) Limit (msec)
Voltage

2DH5 70.829 0.3586 05729 | 205.46 400
V‘::t;f’e 2DH5 70.829 0.3586 05740 | 205.85 400
VO'ESG " | 2DH5 70.929 0.3591 05740 | 206.14 400

For m/4DQPSK < Enable AFH function>:

Mode SPREADING [Spreading rate/20]*0.4 Duty Ratio S Limit (msec)
Normal RATE (msec)
Voltage

2DH5 18.482 0.3696 05729 | 211.77 400
Vf:t(if’e 2DH5 18.482 0.3696 05740 | 212.17 400
Vo:tsfe' 2DH5 18.482 0.3696 05740 | 212.17 400
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NOTE: For the test plots please refer to the below pages, only the worst case (Normal temperature)
recorded.

. . Dut

TestCondition TestMode Antenna Frequency[MHz] O Ve PIENEE Cyclye
[ms] [ms] [%]]

NTNV DH5 Ant1 2441 2.86 5.00 57.20
NTLV DH5 Ant1 2441 2.87 5.01 57.29
NTHV DH5 Ant1 2441 2.87 5.01 57.29
NTNV 2DH5 Ant1 2441 2.87 5.01 57.29
NTLV 2DH5 Ant1 2441 2.87 5.00 57.40
NTHV 2DH5 Ant1 2441 2.87 5.00 57.40

NTNV-DH5-Ant1-2441

NTLV-DH5-Ant1-2441
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