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Reference No.: WTF18F03106889W

1 Test Summary
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Radio Spectrum

Test Test Requirement Limit / Severity Result
RF output power ETSI EN 300 328 V2.1.1:2016 <20dBm Pass
Duty Cycle, Tx-sequence, Tx-gap| ETSI EN 300 328 V2.1.1:2016 - N/A
Accumulated Transmit Time,
Frequency Occupation and ETSI EN 300 328 V2.1.1:2016 Clause 4.3.1.4.3 Pass
Hopping Sequence
Hopping Frequency Separation ETSI EN 300 328 V2.1.1:2016 2100kHz Pass
Medium Utilization ETSI EN 300 328 V2.1.1:2016 - N/A
Adaplivity (Adaptive Frequency | g e 300 328 V2.1.1:2016 : N/A
Hopping)
. X . Within the band 2400-
Occupied Channel Bandwidth ETSI EN 300 328 V2.1.1:2016 2483 5MHz Pass
Transmitter unwanted in the OOB| -+ e\ 300 328 v2.1.1:2016 Figure 1 Pass
domain
Transmitter unwanted emissions | e £y 300 328 V2.1.1:2016 Table 4 Pass
in the spurious domain
Receiver spurious emissions ETSI EN 300 328 V2.1.1:2016 Table 5 Pass
Receiver Blocking ETSI EN 300 328 V2.1.1:2016 Clause 4.3.1.12.4 Pass
EMC
Test Test Requirement Class / Severity Result
\\ . ETSI EN 301 489-17
Radiation Emission V3.1.1:2017 Class B Pass
_ ETSI EN 301 489-17
Conducted Emissions V3.1.1:2017 Class B N/A
: = ETSI EN 301 489-17
Harmonic Current Emissions V3.1.1:2017 Clause 7 of EN 61000-3-2 N/A
. . ETSI EN 301 489-17
Voltage Fluctuations and Flicker V3.1.1:2017 Clause 5 of EN 61000-3-3 N/A
Radio frequency electromagnetic ETSI EN 301 489-17 3V/m, 80%, 1kHz, Amp. Pass
field (80 MHz to 6 000MHZz) Vv3.1.1:2017 Mod.
o ETSI EN 301 489-17 +4 kV Contact
Electrostatic Discharge (ESD) V3.1.1:2017 +2/+4/+8 KV Air Pass
Fast Transients Common Mode ETSI EN 301 489-17
(EFT) V3.1.1:2017 AC+0.5/1.0kV N/A
0 % UT* for 0.5per 0 %
Voltage Dips and Interruptions ETS{/ENl igzloiig'ﬂ UT* for 1per 70 % UT* for N/A
T 25per 0 % UT* for 250per
RF common mode 0,15 MHz to ETSI EN 301 489-17 3Vrms(emf), 80%, 1kHz N/A
80 MHz (CS) V3.1.1:2017 Amp. Mod.
ETSI EN 301 489-17
Surge V3.1.1:2017 +1kV D.M.t+ +2kV C.M.1 N/A

Waltek Services (Foshan) Co.,Ltd.
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HEALTH
Test Test Method Class / Severity Result
RF Exposure EN 62479:2010 3 Pass

Remark:

Pass Test item meets the requirement

N/A Not Applicable

RF In this whole report RF means Radio Frequency

Waltek Services (Foshan) Co.,Ltd.
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3 General Information

Page 5 of 49

3.1 General Description of E.U.T.

Product Name

Model NO. ..oovveeiiiiiiieeeeeeeiee e,

Remark .....oooovveiiiiiieiiiieeeeeeeeeeen

3.2 Details of E.U.T.

Frequency Range

Nominal Channel Bandwidth........

Maximum RF Output Power
Bluetooth Version
Type of Modulation
Antenna installation
Antenna Gain
The lowest oscillator
Receiver Category

Supply Voltage

3.3 Channel List

Bluetooth Speaker

CX1449

2402-2480MHz, 79 Channels in total

1MHz
-5.89 dBm

Bluetooth V4.2+ BR+ EDR

GFSK, m/4DQPSK
PCB Printed Antenna

0dBi
24MHz
3

Battery 3.7V or DC 5V by USB port

Channel Frequency | Channel | Frequency | Channel | Frequency Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -

Waltek Services (Foshan) Co.,Ltd.
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3.4 Additional information

a) The type of modulation used by the equipment:
X FHSS
[] Other forms of modulation

b) In case of FHSS modulation:
* In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies: N/A
* In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies: 79
The minimum number of Hopping Frequencies: 79

¢) Adaptive / non-adaptive equipment:
[] non-adaptive Equipment
X adaptive Equipment without the possibility to switch to a non-adaptive mode
[] adaptive Equipment which can also operate in a non-adaptive mode

d) In case of adaptive equipment:
[] The equipment has implemented an LBT based DAA mechanism
X The equipment has implemented a non-LBT based DAA mechanism
[] The equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): NJAdBm
The maximum (corresponding) Duty Cycle: N/A %

Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different combinations of
duty cycle and corresponding power levels to be declared): N/A

f) The different transmit operating modes (tick all that apply):
X] Operating mode 1: Single Antenna Equipment
X Equipment with only one antenna
[] Equipment with two diversity antennas but only one antenna active at any moment in time

[] Smart Antenna Systems with two or more antennas, but operating in a (legacy) mode where
only one antenna is used (e.g. IEEE 802.11™ [i.3] legacy mode in smart antenna systems)

[] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[] Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy mode)
[] High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
] High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2

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

Waltek Services (Foshan) Co.,Ltd.
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g) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
X] Stand-alone

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

[] Plug-in radio device (Equipment intended for a variety of host systems)
Llohey e e & &€ o

h) The normal and the extreme operating conditions that apply to the equipment:
Normal operating conditions (if applicable):
Operating temperature: 25° C
Extreme operating conditions:
Operating temperature range: Minimum: -10 ° C Maximum +50° C

i) The intended combination(s) of the radio equipment power settings and one or more antenna
assemblies and their corresponding e.i.r.p. levels:

» Antenna Type:
X Integral Antenna (information to be provided in case of conducted measurements)
Antenna Gain:0dBi
[] Dedicated Antennas (equipment with antenna connector)
[] Single power level with corresponding antenna(s)
[] Multiple power settings and corresponding antenna(s)

j) Describe the test modes available which can facilitate testing:
The EUT can be into the Engineer mode for testing.

k) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], IEEE 802.15.4™ [i.4], proprietary, etc.):
Bluetooth

I) Geo-location capability supported by the equipment:
[] Yes

[] The geographical location determined by the equipment as defined in clause 4.3.1.13.2 or
clause 4.3.2.12.2 is not accessible to the user

X No

Waltek Services (Foshan) Co.,Ltd.
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3.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

X Yes ] No

If Yes, list the related test items and lab information:
Test items: Receiver Blocking

Lab information: Waltek Services (Shenzhen) Co., Ltd.

3.6 Abnormalities from Standard Conditions

None.

Waltek Services (Foshan) Co.,Ltd.
http://www.waltek.com.cn
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4

4.1

Page 9 of 49

Equipment Used during Test

Equipment List

3m Semi-anechoic Chamber for Radiation Emission and Spurious Emission

Pl Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 |EMITEST RECEIVER RS ESR7 101566 2018-01-18 | 2019-01-17
2 Spectrum Analyzer Agilent N9020A MY48011796 | 2018-01-18 |2019-01-17
3 Tr"ogAr'i;Onandaba”d SCHWARZBECK | VULB9162 | 9162-117 | 2018-01-18 |2019-01-17
Coaxial Cable CBL3-NN-
4 (below 1GHz) H+S 1243 m 214NN320 2018-01-18 | 2019-01-17
5 Broag;::sgamm SCHWARZBECK |BBHA 9120 D| 01561 2018-01-18 |2019-01-17
Broadband
6 Preamplifier SCHWARZBECK BBV 9743 (BBV 9743#170| 2018-01-18 | 2019-01-17
(below 1GHz)
Broadband
7 Preamplifier Lunar E M LNA1G18-40 | 20160501002 | 2018-01-18 | 2019-01-17
(Above 1GHz)
8 camtel il Times-Micorwave | CBL5-NN ; 2018-01-18 |2019-01-17
(above 1GHz)
RF Conducted test
e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 SREig g KSON THS-D4C-100|  5244K 2018-01-18 | 2019-01-17
Chamber
2 Spectrum Analyzer Agilent N9020A MY48011796 | 2018-01-18 |2019-01-17
ESG VECTOR
3 SIGNAL Agilent N5182A MY50141533 | 2018-01-18 | 2019-01-17
GENERATOR
EIR R D 2logibiona) Agilent N5181A | MY48080720 | 2018-01-18 |2019-01-17
Generator
5 RF Control Unit CHANGCHUANG JS0806-2 - 2018-01-18 | 2019-01-17
6l |Y=B W'gzgggf POWer| |\ EVSIGHT U2021A | MY56510008 | 2018-01-18 | 2019-01-17
Mains Terminal Disturbance Voltage (Conducted Emission)
& Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMI Test Receiver R&S ESCI 101178 2018-01-18 | 2019-01-17
2 LISN R&S ENV216 101215 2018-01-18 | 2019-01-17
3 LISN SCHWARZBECK | NSLK 8128 8128-289 2018-01-18 | 2019-01-17
4 Cable HUBER+SUHNER| CBL2-NN-3M 2230300 2018-01-18 | 2019-01-17

Waltek Services (Foshan) Co.,Ltd.
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\

5 Switch ESE RSU/M2 2018-01-18 | 2019-01-17
Harmonics and Flicker Measuring System
i Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Harmonics and Flicker PROFLINE21
1 Measuring System TESEQ 05-400 1133A01498 | 2018-01-18 |2019-01-17
ESD
s Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
i ESD Simulator TESEQ NSG437 521 2018-01-18 |2019-01-17
Injected Currents
— Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
o, el gy TESEQ NSG4070-75 31469 2018-01-18 |2019-01-17
test system
2 CDN TESEQ M016 31586 2018-01-18 |2019-01-17
3 Clamp TESEQ KEMZ801 32362 2018-01-18 | 2019-01-17
Surge
- Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Surge Simulator TESEQ NSG3060 1395 2018-01-18 | 2019-01-17
EFT & Voltage Dips and Interruptions
e Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 EMS test system TESEQ NSG3040 1858 2018-01-18 | 2019-01-17
2 Clamp TESEQ CDN8014 31405 2018-01-18 | 2019-01-17
Radio-frequency electromagnetic fields
- Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 RF Power Amplifier OPHIR 5225F 1051/1712 | 2018-01-18 |2019-01-17
2 RF Power Amplifier OPHIR 5293F 1051/171. 2018-01-18 |2019-01-17
Stacked double
3 logarithmic periodic | SCHWARZBECK S-IS-IBPE%'ZA\?_E STLP 9128E | 2018-01-18 | 2019-01-17
antenna
Stacked double STLP 9149
4 logarithmic periodic | SCHWARZBECK [ STLP 9149 #476 2018-01-18 | 2019-01-17
antenna
5 RF signal generator Agilent N5181A MY48080720 | 2018-01-18 | 2019-01-17

Waltek Services (Foshan) Co.,Ltd.
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4.2 Support equipment

Page 11 of 49

\

Item Equipment Technical Data| Manufacturer Model No. Serial No.
s Notebook | AC 230V/50Hz Lenovo Th'”kgfgoEdge 00426'%%T6%992662'

4.3 Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3dB
Unwanted Emissions, conducted +3dB
All emissions, radiated +6dB
Time +5%
Duty Cycle +5%
Temperature +1C
Humidity +5%
DC and low frequency voltages +3%
Conduction disturbance (150kHz~30MHZz) +2.66dB
Radiated Emission(30MHz~1000MHz) +4.56dB
Radiated Emission(1000MHz~18000MHz) +4.66dB

Waltek Services (Foshan) Co.,Ltd.
http://www.waltek.com.cn
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5 RF Requirements

5.1 RF Output power

Test Requirement

Test Procedure

5.1.1 E.U.T. Operation

Environmental Conditions:

Temperature.......

Humidity ......evvvvvivininiiinnnnns

Test Mode:

Input Voltage

Operating mode

Pass

25°C

5.1.2 Test Result

49%RH

DC 5V

Transmit mode

Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type /4DQPSK was selected for

the final test.

Page 12 of 49

ETSI EN 300 328 V2.1.1, Clause 4.3.1.2

ETSI EN 300 328 V2.1.1, Clause 5.4.2.2.1.2
ETSI EN 300 328 V2.1.1, Clause 4.3.1.2.3

Modulation )
Type Test conditions Limit
Voltage Temperature T (dBg (dBm) e
(\Vdc) (°C)
Tmin:'lo '59
m/4DQPSK
Vior=5 Thor=+25 -5.89 20.00 Pass
Tmax=150 -5.91

Remark: EIRP=Conducted output power + ANT gain

Waltek Services (Foshan) Co.,Ltd.
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Reference No.: WTF18F03106889W

Test Graphs:
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5.2 Accumulated Transmit Time, Minimum Frequency Occupation and Hopping
Sequence

Test Requirement .............

Test Procedure .

5.2.1 E.U.T. Operation

Environmental Conditions:

Temperature......
Humidity ............

Test Mode:

Input Voltage.....

Operating mode
Remark

5.2.2 Test Result

€ Accumulated Dwell Time

ETSI EN 300 328 V2.1.1, Clause 4.3.1.4

ETSI EN 300 328 VV2.1.1, Clause 5.4.4.2

ETSI EN 300 328 V2.1.1, Clause 4.3.1.4.3

Pass

25°C
49%RH

DC 5V

Transmit mode

Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test of Minimum Frequency Occupation and Hopping Sequence.

Modulation type 1/4DQPSK was selected for the final test of

Accumulated Dwell Time.

Modulation - MU Limit
Test Condition | Test Channel Transmit Time Verdict
Type (ms)
(ms)
m/4DQPSK TNVN 2402MHz 350.760 400 Pass
m/4DQPSK TNVN 2441MHz 381.307 400 Pass
m/4DQPSK TNVN 2480MHz 391.840 400 Pass
€ Minimum Frequency Occupation
. Frequency .
Mecig:tton Test Condition | Test Channel occupation times g Verdict
Type (N) (N)
GFSK TNVN 2402MHz 1 Pass
GFSK TNVN 2441MHz 3 21 Pass
GFSK TNVN 2480MHz 3 Pass
@ Hopping Sequence
Modulation ey oppng. | vimit | . 20¢B Limit Verdict
Type Condition PPIng Bandwidth(%)
Channel
70 % of the band
GFSK TNVN 79 215 95.12 2400MHz-2483.5MHz Pass

Waltek Services (Foshan) Co.,Ltd.
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Test Graphs:
€ Accumulated Dwell Time

Accumulated Dwell time_TNVN_1m/4DQPSK_2402

Agilent Spectrum Analyzer - Swept SA
AL E SENSEINT o
Avg Type: RMS

RF 0w A
Center Freq 2.402000000 GHz

. Trig:Free Run
#Atten: 20 dB

Ref Offget 8.29 dB
im dBidiv Ref 13.29 dBm

ICenter 2,402000000 GHz
Res BW 510 kHz

MsG STATUS

Accumulated Dwell time_TNVN_m/4DQPSK_2441

Agilent Spectrum Analyzer - Swapt SA
SENSEXINT ALIGN AUTC
Avg Type: RMS
PNO: Fast ~+— Trig:Free Run
IFGainiLow #Atten: 20 dB

Ref Offset8.38 dB
Bidiv  Ref 18.38 dBm

ICenter 2441000000 GHz
Res BW 510 kHz

MsG STATUS

Accumulated Dwell time_TNVN_1/4DQPSK_2480

Agilent Spectrum Analyzer - Swopt SA
Lxi RF 506 A SENSEINT
Center Freq 2.480000000 GHz )

PNO:Tast -»- TrigiFree Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.38 dB
10 dBJdiv Ref 18.38 dBm

Sp
#VBW 2.0 MHz* Sweep 31.60 s (30000 pts)

MsG STATUS
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€ Minimum Frequency Occupation

Minimum Frequency Occupation_TNVN_GFSK_2402

Agilent Spectrum Analyzer - Swept SA
KL

i 500 A SEHSEINT ALIGN AUTO! 0214303 PM May 06, 2016
Center Freq 2.402000000 GHz . Avg Type: RMS
. Trig:Free Run
#Atten: 20 dB

Ref Offget 8.29 dB
Ref 13.29 dBm

Res BW 510 kHz

MsG STATUS

Minimum Frequency Occupation_ TNVN_GFSK_2441

ALIGN AUTO
Avg Type: RMS
PNO: Fast ~+—~ Trig:Free Run
IFGain:l ow #Atten: 20 dB
Ref Offset8.38 dB
Ref 18.38 dBm

ICenter 2441000000 GHz
Res BW 510 kHz

MsG STATUS

Minimum Frequency Occupation_TNVN_GFSK_2480

Agilent Spectrum Analyzer - Swopt SA
SENSEINT ALIGH AUTCH 0256:11 P
Avg Type: RMS eACE
PNO:Tast -»- TrigiFree Run
IFGain:Low #Atten: 20 dB

Ref Offset8.38 dB
Ref 13.38 dBm

ICenter 2,480000000 GHz Sp
Res BW 510 kHz #VBW 2.0 MHz* Sweep 952.0 ms (30000 pts)

MsG STATUS
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@ Hopping Sequence

Page 17 of 49

Hopping Sequence_TNVN_GFSK

Agilent Spectrum Analyzer - Swept SA
KL

SEMSEINT

RF S0 A
Center Freq 2.441750000 GHz

Trig: Free Run
#Atten: 30 dB

PNO: Fast —+—
IFGain:Low

Ref Offset 8.29 dB
lv___Ref 20.00 dBm

FUNCTION

ALIGH AUTCH
Avg Type: RMS
Avg|Hold: 100/100

02:53:15 PM May 09, 2018

Mkr3 2.465 018 1 GHz|
-8.063 dBm

FUNCTION WIDTH
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5.3 Hopping Frequency Separation
Test Requirement ............. : ETSI EN 300 328 V2.1.1, Clause 4.3.1.5

Test Procedure ................. : ETSI EN 300 328 V2.1.1, Clause 5.4.5.2

Test Method

...................... : Option 1 of Clause 5.4.5.2

NI Mt cococoad S cccooag oo 3 ETSI EN 300 328 V2.1.1, Clause 4.3.1.5.3
Test Result ........cccoevveeneee, : Pass
5.3.1 E.U.T. Operation
Environmental Conditions:
Temperature........ccceevvvvnnnn. : 25°C
HUumidity ......vvvvvveiniiiinnninns : 49%RH
Test Mode:
Input Voltage........ccccvveeene ) DC 5V
Operating mode................. : Transmit mode

Remark .....c.cccooovvieiinininnnnns Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

5.3.2 Test Result
R 3 Test Condition Test Channel Chynel SEcicRel Limit(kHz) Verdict
Type (MH2)
GFSK TNVN 2441MHz 0.978 2100 Pass

Test Graphs:

Hopping Frequency Separation_ TNVN_GFSK_2441

Agilent Spectrum Analyzer - Swept SA
500 AC SEMSEINT] ALIGN AUTO 03:14:08 PM May 09, 2018
Avg Type: Log-Pwr
PNO: Wide -»— Trig:FreeRun Avg|Hold: 1007100
IFGain:Low #Atten: 30 dB

Ref Offset8.29 dB
Ref 20.00 dBm

Stop 2.441500 GHz
Sweep 2.133 ms (1001 pts),

MKR MODE TRC SCL = 1 FUNCTION FUMCTION WIDTH FUNCTION V&L UE ~

(N [1]Ff] 2.440 016 GHz 12601cdBm| | 000000
A N [1]¢F] 2.440 994 GHz 42108¢Bm[ [ 7
- ]

SOV NAN DLW

~ s

MsG STATUS
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5.4 Occupied Channel Bandwidth

Test Requirement

Test Procedure

5.4.1 E.U.T. Operation

Environmental Conditions:
Temperature...........coeeuveee.

HUumidity ......ooevevveennninininnnns

Test Mode:

Input Voltage

Operating mode

Remark ......cooeeeviviiiiiiinnnns

5.4.2 Test Result

ETSI EN 300 328 VV2.1.1, Clause 4.3.1.8
ETSI EN 300 328 VV2.1.1, Clause 5.4.7.2
ETSI EN 300 328 V2.1.1, Clause 4.3.1.8.3

Pass

25°C
49%RH

DC 5V
Transmit mode

Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

Modulation Test ;
Type Condition Test Channel OBW (MHz) FL@OBW FH@OBW Verdict
GFSK TNVN 2402MHz 0.87419 2401.582815 Pass
GFSK TNVN 2480MHz 0.87118 2480.45422 Pass
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Test Graphs:

Occupied Channel Bandwidth_TNVN_GFSK_2402

Agilent Spectrum Analyzer - Occupied BW.
o AC SENSE N T
c

LIGH AL 02:32:46 P May 09, 2016
er Freq: 2.402000000 GHz Radio Std: Nene
—+- Trig:Free Run AvglHold: 1010
HIFGain:Low HAtten: 30 dB Radio Device: BTS

Ref Offset 8.29 dB
Ref 20.00 dBm

Center 2.402 GHz
Res BW 20 kHz #VBW 62 kKHz

Occupied Bandwidth Total Power
874.19 kHz

Transmit Freq Error 19,910 kHz OBW Power

x dB Bandwidth 930.4 kHz x dB

MG STATUS

Occupied Channel Bandwidth_TNVN_GFSK_2480

Agilent Spectrum Analyzer - Occupicd BW.
RL [ Y
Center Freq 2.480000000 GHz Center Fraq: 2.460000000 GHz Radio St
pica Free Run AvglHeld: 10/10
BAtten: 30 dB Radio Device: BTS
MKr2 2.4804542 GHz|
-37.963 dBm

SENSE:INT ALIGN AUTO 02:33:10 PM May 09, 2018

Ref Offset 8.38 dB
Ref 20.00 dBm

Center 2.48 GHz Span 2 MHz|
#Res BW 20 kHz #VBW 62 kHz #Sweep 1 s

Occupled Bandwidth Total Power -8.67 dBm
871.18 kHz

Transmit Freq Error 18.631 kHz OBW Power

x dB Bandwicdth 928.3 kHz x dB

STATUS
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5.5 Transmitter unwanted emissions in the out-of-band domain

Test Requirement .............

Test Procedure .................

5.5.1 E.U.T. Operation

Environmental Conditions:
Temperature...........coeeuveee.
HUumidity ......ooevevveennninininnnns
Test Mode:

Input Voltage........cccocuueennne
Operating mode..................

Remark ......cooeeeviviiiiiiinnnns

5.5.2 Test Result

ETSI EN 300 328 VV2.1.1, Clause 4.3.1.9
ETSI EN 300 328 VV2.1.1, Clause 5.4.8.2
ETSI EN 300 328 V2.1.1, Clause 4.3.1.9.3

Pass

25°C
49%RH

DC 5V
Transmit mode

Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

Modulation Te_s@ Test Frequency Result Limit Verdict

Type Condition Channel (MH2) (dBm) (dBm)

GFSK TNVN 2402 2398.500 -60.58 <=-20 Pass
GFSK TNVN 2402 2399.500 -59.73 <=-10 Pass
GFSK TNVN 2402 2484.000 -59.20 <=-10 Pass
GFSK TNVN 2402 2485.000 -62.72 <=-20 Pass
GFSK TNVN 2480 2398.500 -59.73 <=-20 Pass
GFSK TNVN 2480 2399.500 -60.76 <=-10 Pass
GFSK TNVN 2480 2484.000 -62.19 <=-10 Pass
GFSK TNVN 2480 2485.000 -58.86 <=-20 Pass
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Test Graphs:

Transmitter unwanted emissions in the OOB
domain_TNVN_GFSK_2402 2400MHz-2BW to 2400MHz

Transmitter unwanted emissions in the out-of-band domain

% 0
270 23800 rea 2950 240000
Transmitter unwanted emissions in the OOB
domain_TNVN_GFSK_2402_2483.5MHz to 2483.5MHz+2BW
Transmitter unwanted emissions in the out-of-band domain
E 10
246100 Hj;e'i I:fi ’ 248800
Transmitter unwanted emissions in the OOB
domain_TNVN_GFSK_2480_2400MHz-2BW to 2400MHz
Transmitter unwanted emissions in the out-of-band domain
% 40
7 0 et 2900 240010
Transmitter unwanted emissions in the OOB
domain_TNVN_GFSK_2402_2483.5MHz to 2483.5MHz+2BW
i emissions in the out-of-band domain
‘:.; 40|

— Level (dBm) — Limit

T T T
2434.00 2485.00 2486.00
Freq [MHz]
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5.6 Transmitter unwanted emissions in the spurious domain

Test Requirement ............. : ETSI EN 300 328 VV2.1.1, Clause 4.3.1.10

Test Procedure ................. : ETSIEN 300 328 V2.1.1, Clause 5.4.9.2

Limit .o, : ETSI EN 300 328 V2.1.1, Clause 4.3.1.10.3, Table 4
Test Result ......cccceevvvieeenns 3 Pass

5.6.1 E.U.T. Operation

Environmental Conditions:

Temperature...........coeeuveee. : 25°C

HUumidity ......ooevevveennninininnnns 3 49%RH

Test Mode:

Input Voltage........cccocuueennne : DC 5V

Operating mode.................. : Transmit mode

Remark .......cccccevvineieniiinnnn. : Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

5.6.2 Test Result

g Turn | RXAntenna Substituted

Frequency Recever | 1 oble SG Antenna Absolute | - iy Margin
(MH2) Reading Angle | Height | Polar | - 00 | Cable | 0 Level dBm) | (dB)

dBuV B dBm

(dBuV) | () (M) | (HV) | gy | @B (dB) (dBm)

TX_TNVN_GFSK_2402

823.46 20.90 102 1.1 -74.61 0.22 0.00 -74.39 -54 -20.39
823.46 20.20 245 1.2 -75.46 0.22 0.00 -75.24 -54 -21.24

4804.36 50.65 206 18
4804.36 49.99 169 14
6558.04 36.90 282 15
6558.04 36.55 210 12

-40.52 2.64 12.70 -50.58 -30 -20.58
-38.25 2.64 12.70 -48.31 -30 -18.31
-51.50 2.98 13.00 -61.52 -30 -31.52
-51.49 2.98 13.00 -61.51 -30 -31.51
TX_TNVN_GFSK_2480
-74.66 0.18 0.00 -74.48 -54 -20.48
-76.00 0.18 0.00 -75.82 -54 -21.82
-43.76 2.72 12.70 -53.74 -30 -23.74
-44.05 2.72 12.70 -54.03 -30 -24.03
-51.07 2.98 13.00 -61.09 -30 -31.09
-50.52 2.98 13.00 -60.54 -30 -30.54

ITI<|ITI<|ITII

578.68 24.71 210 1.6
578.68 23.41 109 1.2
4960.04 45.75 166 11
4960.04 44.79 204 1.7
5991.99 37.33 173 15
5991.99 37.52 134 1.2

<|IIT|I<|IT|<|I]|I
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5.7 Receiver spurious emissions

Test Requirement ............. : ETSI EN 300 328 VV2.1.1, Clause 4.3.1.11

Test Procedure ................. :  ETSIEN 300 328 V2.1.1, Clause 5.4.10.2

Limit .o, : ETSI EN 300 328 V2.1.1, Clause 4.3.1.11.3, Table 5
Test Result ......cccceevvvieeenns 3 Pass

5.7.1 E.U.T. Operation

Environmental Conditions:

Temperature...........coeeuveee. : 25°C

HUumidity ......ooevevveennninininnnns 3 49%RH

Test Mode:

Input Voltage........cccocuueennne : DC 5V

Operating mode.................. : Receive mode

Remark .......cccccevvineieniiinnnn. : Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

5.7.2 Test Result

g Turn | RXAntenna Substituted
Frequency Recelver | e _ SG Antenna Absolute | - iy Margin
(MHa) | TGRS | Angle | HEIONt | PORY | ever | A0 | Gain | BT | (dBm) | (dB)
@) (dBm) (dB)
RX_TNVN_GFSK_2402
710.46 24.90 201 1.2 H -74.77 0.20 0.00 -74.57 -57 -17.57
710.46 23.76 162 1.6 A\ -75.16 0.20 0.00 -74.96 -57 -17.96
4800.54 45.67 237 1.7 H -45.50 2.64 12.70 -55.56 -47 -8.56
4800.54 44.04 138 1.2 \% -44.20 2.64 12.70 -54.26 -47 -7.26

RX_TNVN_GFSK_2480
-75.52 0.22 0.00 -75.30 -57 -18.30
-76.35 0.22 0.00 -76.13 -57 -19.13
-46.63 2.64 12.70 -56.69 -47 -9.69
-41.91 2.64 12.70 -51.97 -47 -4.97

885.83 19.87 169 13
885.83 18.89 264 1.2
4800.54 44.54 201 15
4800.54 46.33 198 1.6

<|IT|I<|XIT]|I
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5.8 Receiver Blocking

Test Requirement .............

Test Procedure .................

Receiver Category............

Test Result ...

5.8.1 E.U.T. Operation

Environmental Conditions:
Temperature.........cceeevvvnnnnn.

Humidity ......cooeeeeviiienniiien.

Test Mode:

Input Voltage

Operating mode

Remark .....ccoooevveiviviiiiiennns

5.8.2 Test Result

ETSI EN 300 328 VV2.1.1, Clause 4.3.1.12

ETSI EN 300 328 V2.1.1, Clause 5.4.11.2

ETSI EN 300 328 VV2.1.1, Clause 4.3.1.12.4, table 8
3

Pass

25°C
49%RH

DC 5V
Receive mode

Pre-Scan has been conducted to determine the worst-case mode from
all available modulations. Modulation type GFSK was selected for the
final test.

Pmin=-79.32dBm, Receiver Category: 3
Blocking Blocking -
Modulation . e Signal Signal Type_of Measured . Performance
Signal mean Blocking - PER .
Type Power (dBm) Frequency Power Signal PER (%) (%) Criteria
(MHz) (dB)

GFSK Pmint12dB 2380 -57 CW 0.045 <10 Compliance
GFSK Pmint12dB 2503.5 -57 CwW 0.052 <10 Compliance
GFSK Pmint12dB 2300 -47 CcWwW 0.055 <10 Compliance
GFSK Pmint12dB 2583.5 -47 CW 0.053 <10 Compliance

Remark: The minimum performance criterion shall be a PER less than or equal to 10%.
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6 EMC Requirements for Emissions

6.1 Radiated Emission

Test Requirement .................... : ETSI EN 301 489-17

Test Method .......cccooovveeeiiiiiennne X ETSI EN 301 489-1, EN 55032, Class B

Frequency Range .........ccc........ : 30MHz to 1GHz, 1GHz to 6GHz

Class/Severity .......coceeeviieeennnn : Class B/ Table A.4 and A.5 of EN 55032

Detector ......ccovveeviieeeeeiieee e : Peak for pre-scan (120kHz Resolution Bandwidth Below 1GHz;

1MHz Resolution Bandwidth Above 1GHz)
6.1.1 EUT Operation:

Operating Environment:

Temperature......ccccccceeeeeeeeieeennns : 23.5°C
Humidity ....ooooeeviiiiieeiiieeee, : 48.9%RH
Atmospheric Pressure............. : 101.2kPa

EUT Operation:
Input Voltage........cccceevvvieeenen. : DC 5V by USB port, or battery 3.7V

Operating Mode..............c........ : Bluetooth+ charging mode, or Bluetooth+ discharging mode

6.1.2 Test Setup

The radiated emission tests were performed using the setup accordance with the EN 55032.
Frequency Range: Below 1 000MHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

ry
I
O.8m: Turn Table
|
I
|
v
1 ]
——
PC Spectrum AMP | | Combining
em Analyze Network
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Frequency Range: Above 1 000MHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table
Absorbers

] T
PC Spectrum AMP |4 Combining
Svstem Analvzer | Network |

6.1.3 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable limit.
For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B. The
equation for margin calculation is as follows:

Margin = Corr. Ampl. — Class B Limit
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6.1.4 Test Result
Frequency Range: 30MHz ~ 1000MHz

Page 28 of 49

Antenna Polarization: Vertical (Bluetooth+ charging mode)

20.0 dEuv/m

Limit: —_—
(1]
50
40
: : — — : : 5 5
1 S S PR S A S S S
Wl 1 O A
I T R .'" H\PJ" .
Sy # o pond b f'«ﬂ WM*‘
10 .“af..”!’..l,w:-...;..l,ylﬁ .......... &h,,.df&l 20
\ P .
-0 |
-mq i i | | | i i |
30,000 40 50 B0 70 80 300 400 %00 600 JO0O 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |C=tEET| Temerk
1 447433 3272 | 1262 | 2010 | 4000 |-1990] QP
2 76.7808| 3736 | 2008 | 1728 | 4000 |2272| QP
3 1258864 3544 | 1716 | 1828 | 4000 |-2172| QP
1 2006881| 3679 | -1647 | 2032 | 4000 |-1968] QP
5 41023825 3409 | 867 | 2542 | 4700 |2158 QP
6 6658035 3261 | 291 | 2970 | 4700 |-17.30] QP

Waltek Services (Foshan) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTF18F03106889W

Page 29 of 49

Antenna Polarization: Horizontal (Bluetooth+ charging mode)

a0.0 dB uvSm

O |

€0 ! ! e ! !
2
T e S 5
L . .
=7 0 S U S U S S S Y S PO FN S S
RRE 1 2 3 5*‘_,,jw;,ul 5 M‘.ﬂ*tm,wv
20 b «,3 ,a.“ﬁmf‘- -------- Y)hn ------------------
o h” Wf Yr»fa*‘ ﬂ""» \ ﬁ m.; W e |
'U) d : : .
L. Mﬁmﬂf“‘*ﬂ-mmﬂyf W
20,000 40 Lali] ED 7D B0 300 ADD 500 &00 FOO 1000.0 MH=z
Freq. Reading | Factor | Result Limit |[Margin
No- | MHz)  |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) |Detecter| Remark
1 765121| 4345 | 2002 | 2343 | 4000 |-1657| QP
2 119.8556| 2983 | -1658 | 2325 | 4000 |-16.75| QP
3 280.0237| 3598 | 1288 | 2310 | 47.00 |2390] QP
3 3604476 3998 | 887 | 3111 | 4700 |-1589] QP
5 5413725 3107 | 811 | 2296 | 4700 |2404] QP
6 787.8513| 3387 | 326 | 3061 | 4700 |-1639] QP
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Antenna Polarization: Vertical (Bluetooth+ discharging mode)

a0.0 dBuv/m
T u T i —
70 S SO N TR SO Margin:  —
60 S S S - i i i
o0
e — :
20 - SRR
. : 6 L
2 [ I ? i 4 ’M ', e B
e
b . N .«r“‘l T e A
10 )I _____ L“Illl‘ k"bxl"‘ﬂjl W Vﬁ,&“ﬂ-ﬁ,! 'Jv "'J”“*L l'b.‘ll ‘Mﬂ W I S .
204 N P ] ] ]
30,000 40 50 [:11] F0 80 300 400 500 600 FOO 1000.0 MHz
Freq. Reading | Factor | Result Limit [Margin
NOo- | MHz) |@Buvwim)| (dB) |(dBuv/im)|(dBuvim)| (gB) |DStector| Remark
1 365092| 3387 | 1455 | 1932 | 4000 | 2068 QP
2 449006| 3341 | 1266 | 2075 | 4000 |-1925 QP
3 76.7808| 3924 | 2008 | 19.16 | 4000 |2084] QP
4 1254457| 3419 | -17.10 | 17.09 | 4000 |2291] QP
5 2006881| 3775 | -1647 | 2128 | 4000 |-1872] QP
6 7166820 2579 | -199 | 2380 | 4700 |2320] QP
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Antenna Polarization: Horizontal (Bluetooth+ discharging mode)

&0

50

40 — i i i

7/ R S S S S S S S S
i i i 5

é 1--?" g :
pt

o *‘"'FW"‘*\ ﬁh« rﬂ T Mmt IR i
in hTIF-WM*'V’I"%"" -@M“'F#FF-----------E----- -" u"{mhll'n'} L,,-.AEH'I . -E----------------------------é—---

T B Ot PR S S S SR

o I e
-mq i i i i i i i i i i
30.000 40 50 B0 7O 8O0 300 A00 500 €00 70O 10000 MH=z
No. {ﬁi&} (Egig'lf?ﬁ} F(%Eit?r (d%iS\fL;lrtr]} mé'ﬂ'fm; h:adrg}:n Detector | Remark
1 757114 4183 | 2001 | 2182 | 4000 |-18.18| QP
2 1086470 3643 | -1605 | 2038 | 4000 |-1962| QP
3 1303789] 4188 | -17.75 | 2413 | 4000 |-1587| QP
2 3604476| 2884 | -887 | 1997 | 4700 |2703 ap
5 6611505| 2663 | -300 | 2363 | 4700 |2337| QP
5 952 0937| 2508 | 124 | 2632 | 4700 |-2068| QP
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Frequency Range: 1000MHz ~ 6000MHz
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Antenna Polarization: Vertical (Bluetooth+ charging mode)

E0.0 dBu'/m
| | | | | N
70 : : : S S S L S
50 ! 5 ! ! ! ; !
50 i |
40 : ; 3; : L ; gﬂ' M, ; iyt H_%LE J\qllhal’lw
: T A gv'-aLu ':}wr-*-**'\'"l“#'t‘*"“'n-kuw»‘;'“"ﬂﬂnw1 i 125"#'{
0 b dpoimasre it rrepe At A o g LR
- ; fd™ 5 o . :
; 2 ; o ; ; ; ;
20.4 . . : : ; ; :
10000000 150000 2000.00 250000 3000 .00 3500.00 ADDD.DD AR00.00 R000_00 A500.00 600000 MHz
Freq. Reading | Factor Result Limit [Margin
No- | (MHz) |(@Buwim)| (dB) |(dBuvim) |(@Buvim)| (aB) |C=tecter| Remark
1 1865000| 4600 | -1487 | 3113 | 7000 |-3887| peak
2 1865000 3644 | 1487 | 2157 | 50.00 | 2843 AVG
3 2450000] 5123 | -12.70 | 23853 | 70.00 |-3147| peak
2 2450000] 3888 | 1270 | 2619 | 5000 |-2381] AVG
5 2940000] 4643 | 1148 | 3495 | 70.00 | 3505 peak
6 2940000] 35.77 | -1148 | 2429 | 5000 |-2571] AVG
7 4015000] 4735 | B70 | 3865 | 7400 |-3535| peak
8 4015.000] 3671 | B70 | 2801 | 54.00 | 2599 AVG
9 4770000] 4559 | 651 | 3908 | 74.00 |-34.92| peak
10 4770000] 3642 | 651 | 2991 | 5400 | 2409 AVG
11 5395000 4582 | 538 | 4043 | 7400 |-3357] peak
12 5395000 35.87 | 539 | 3048 | 5400 | 2352 AVG
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Antenna Polarization: Horizontal (Bluetooth+ charging mode)
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10000000 150000 2000, 00 250000 3000.00 350000 AD00.0D AS00. 00 500000 5500.00 600000 MHz
Freq. Reading | Factor | Resuit Limit  [Margin
No- | (MHz) |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |C=tecer| Remark
1 1540.000] 48.04 | -1578 | 3226 | 70.00 |-37.74] peak
2 1540000] 39.46 | -1578 | 2368 | 50.00 |-26.32] AVG
3 2715000| 4635 | -14.12 | 3223 | 7000 |-37.77| peak
2 2715000] 3599 | -14.12 | 2187 | 5000 |-28.13| AVG
5 3090.000| 4600 | -13.18 | 3282 | 7400 |4118| peak
6 3000000 3506 | -13.18 | 2188 | 5400 |3212] AVG
7 3690000 4615 | 1228 | 3387 | 7400 | 4013| peak
8 3690.000] 3690 | -12.28 | 2462 | 5400 |-29.38] AVG
g 4325000| 4627 | 1121 | 3506 | 74.00 | 38.94] peak
10 4325000| 3554 | 1121 | 2433 | 54.00 | 2967 AVG
11 5005000 4644 | 956 | 2688 | 7400 | a7.12| peak
12 5095000 3624 | 956 | 2668 | 5400 | 2732 AVG
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Antenna Polarization: Vertical (Bluetooth+ discharging mode)
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1000.0000 150000 2000.00 250000 3000.00 350000 AD00.00 AS00. 00 S000.00 5500.00 600000 MHz
Freq. Reading | Factor | Result Limit |[Margin
NO- | (MHz) |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |CEteeer| Remark
1 1750.000| 46.07 | -15.17 | 3090 | 70.00 |-39.10| peak
2 1750.000| 33.63 | -15.17 | 1846 | 5000 |-3154] AVG
3 2515.000| 4567 | 1247 | 3320 | 7000 |-36.80| peak
4 2515.000| 36.39 | 1247 | 2392 | 5000 |26.08| AVG
5 2935000| 4503 | -1150 | 3353 | 7000 |-3647| peak
5 2935000| 3467 | 1150 | 23.17 | 5000 | 2683 AVG
7 3740000 4658 | 963 | 3695 | 7400 |-37.05| peak
8 3740000 3632 | 963 | 2669 | 5400 |-27.31] AVG
9 4830.000| 4617 | 623 | 3994 | 7400 |-3406| peak
10 4830.000| 3576 | -623 | 2953 | 5400 |2447| AVG
T 5155000 4544 | 545 | 3999 | 7400 |-3401| peak
12 5155000 3460 | 545 | 29.15 | 5400 |-2485| AVG
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Antenna Polarization: Horizontal (Bluetooth+ discharging mode)
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1000.0000 1500.00 2000.00 2500.00 F000.00 3500.00 4000.00 4500.00 S000.00 5500.00 600000 MHz

No. {Hﬂi‘e; [Egﬁgifr:ﬁ} F(ﬁgfr (dﬁiﬂﬁn .;aéﬂfm; h:adrg;n Detector | Remark
1 1800.000| 4755 | -1563 | 3192 | 7000 |-38.08 peak
2 1800000 3621 | -1563 | 2058 | 5000 | 2942 AVG
3 2450000| 5129 | -1478 | 3651 | 7000 |-3349] peak
4 2450000 3906 | -1478 | 2518 | 5000 | 2482 AVG
5 3470000 4671 | -1261 | 3410 | 7400 |-3990| peak
5 3470.000| 3670 | 1261 | 2409 | 54.00 |-2991| AVG
7 3825.000] 47.82 | -12.10 | 3572 | 7400 |-3828| peak
8 3825000| 3539 | 1210 | 2329 | 5400 |-3071| AVG
9 4915.000] 4807 | 982 | 3825 | 7400 |-3575 peak
10 4915000] 3854 | -982 | 2872 | 5400 | 2528 AVG
1 5920000| 4654 | 803 | 3851 | 7400 |-3549| peak
12 5920000| 3743 | 803 | 2940 | 5400 |-2460] AVG
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7 EMC Requirement for Immunity

7.1 Performance Criteria

7.1.1 General performance criteria

The performance criteria are:

Page 36 of 49

» performance criteria A for immunity tests with phenomena of a continuous nature;

« performance criteria B for immunity tests with phenomena of a transient nature;

+ performance criteria C for immunity tests with power interruptions exceeding a certain time.

The equipment shall meet the minimum performance criteria as specified in the following clauses.

7.1.2 Performance table

Criteria | During test

After test

Shall operate as intended.

May show degradation of performance
A (see note 1).

Shall be no loss of function.

Shall be no unintentional transmissions.

Shall operate as intended.

Shall be no degradation of performance (see note 2).
Shall be no loss of function.

Shall be no loss of stored data or user programmable
functions.

May show loss of function (one or more).
May show degradation of performance

B (see note 1).

No unintentional transmissions.

Functions shall be self-recoverable.

Shall operate as intended after recovering.

Shall be no degradation of performance (see note 2).
Shall be no loss of stored data or user programmable
functions.

May be loss of function (one or more).
C

Functions shall be recoverable by the operator.
Shall operate as intended after recovering.
Shall be no degradation of performance (see note 2).

NOTE 1:

Degradation of performance during the test is understood as a degradation to a level not below a minimum
performance level specified by the manufacturer for the use of the apparatus as intended. In some cases
the specified minimum performance level may be replaced by a permissible degradation of performance.
If the minimum performance level or the permissible performance degradation is not specified by the
manufacturer then either of these may be derived from the product description and documentation
(including leaflets and advertising) and what the user may reasonably expect from the apparatus if used
as intended.

NOTE 2:

No degradation of performance after the test is understood as no degradation below a minimum
performance level specified by the manufacturer for the use of the apparatus as intended. In some cases
the specified minimum performance level may be replaced by a permissible degradation of performance.
After the test no change of actual operating data or user retrievable data is allowed.

If the minimum performance level or the permissible performance degradation is not specified by the
manufacturer then either of these may be derived from the product description and documentation
(including leaflets and advertising) and what the user may reasonably expect from the apparatus if used
as intended.
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7.2 Electrostatic Discharge(ESD)

Test Requirement .........c.......... . ETSIEN 301 489-17
Test Method ...........ccceeviiieinnne : ETSI EN 301 489-1, EN 61000-4-2
Discharge Impedance ............. : 330Q/150 pF
Discharge Voltage.................... . Air Discharge: +/-2,4,8 KV
Contact Discharge:+/-2,4 kV
HCP & VCP: +/-2,4 kV
PoIarity ...ocoovveeeeiiiiiceiiieeeee, . Positive & Negative
Discharge Repeat Times......... . AtLeast 20 times at each test point
Discharge Mode....................... . Single Discharge
Discharge Period..................... : 1 second minimum

7.2.1 E.U.T. Operation

Operating Environment:

Temperature.......ccccceeeeeieeeeennnnns : 23.1°C
HUumidity .....ocovveeeiiiiiieiieeeeee, : 58.3%RH
Atmospheric Pressure............. i 100.2kPa

EUT Operation:
Input Voltage.......cccccvvvvvnnnnnnnns : DC 5V by USB port, or battery 3.7V

Operating Mode............c.cc....... ; Bluetooth+ charging mode, or Bluetooth+ discharging mode

7.2.2 Block Diagram of Setup
The ESD test was performed in accordance with the EN 61000-4-2.

|0 13 | , 7 Vertical Coupling Plane

s Jinsulating support
/

Horizontal Coupling Plane

470k oh
470k ohm n[ll
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7.2.3 Test Result
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Direct Discharge Performance Criteria
Discharge Level (kv) |Performance| Test point Contact Discharge Air Discharge
Criterion
+8 B 1 N/A Pass*
4 B 2 Pass* N/A
Remark:
Test points 1. All Exposed Surface & Seams; 2. All metallic part
i During the test no deviation was detected to the selected operation mode(s)

Indirect Discharge Performance Criteria
Discharge Level (kV) PeCrl;ci)trer?iirr\]ce Test Point Horizontal Coupling Vertical Coupling
4 B 1 Pass* Pass*
Remark:
Test points 1. All sides
* During the test no deviation was detected to the selected operation mode(s)
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7.3 RF Electromagnetic Field (80MHz to 6 000MHz) (RS)

Test Requirement .........c.......... : ETSI EN 301 489-17

Test Method .........coooveeeiiiiiennne :  ETSIEN 301 489-1, EN 61000-4-3
Face of EUT .....c.cocceeeiiiieeennnn . Front, Back, Left, Right
Frequency Range .................... :  80MHz to 6 000MHz

TestLevel ..oooviiieeiiieiiieee, : 3V/m

Modulation ........cccccceeeeeeiiiinnnee. ;. 80%, 1kHz Amplitude Modulation.
Antenna polarisation............... . Horizontal& Vertical

7.3.1 E.U.T. Operation

Operating Environment:

Temperature.......ccccoeeeeeiieeienennns : 20.1°C
Humidity .....coooeevviiiieeiiiieeee, : 58.2%RH
Atmospheric Pressure............. : 100.1kPa

EUT Operation:
Input Voltage........cccccvvvvnvnnnnnnns : DC 5V by USB port, or battery 3.7V

Operating Mode .........cc.coueeeen. : Bluetooth+ charging mode, or Bluetooth+ discharging mode

7.3.2 Block Diagram of Setup

The Radiated Immunity test was performed in accordance with the EN 61000-4-3.

Anechoic Chamber Gestockte Breitband
( S tacked)

Log.-per.Antenna

3m
R - RGN - - Sl >|

| | Camera

Absorbers

Signal Generator || RF- Amplifier
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7.3.3 Test Result
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\

Froquency | Faceoreu | Anlenta | Test | Siep | Duel | Perlormance | gy
iggﬂol_li/fl—tig Front, Back, Left, Right Horizontal 3V/Im 1% 1s A Pass*
iggﬂoﬁ;g Front, Back, Left, Right Vertical 3V/Im 1% 1s A Pass*
12882)/:\7;;0 Front, Back, Left, Right Horizontal 3V/m 1% 1s A Pass*
1(6)88,(\)/:\'/]';;0 Front, Back, Left, Right Vertical 3V/m 1% 1s A Pass*
Remark:

* During the test no deviation was detected to the selected operation mode(s)
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8 Health Requirements

8.1 Limits

According to Council Recommendation: the criteria listed in the following table shall be used to evaluate the
environment impact of human exposure to radio frequency (RF) radiation.

Reference levels for electric, magnetic and electromagnetic fields (10MHz to 300GHz).

Low-power electronic and electrical equipment is deemed to comply with the provisions of this standard if it
can be demonstrated using routes B, C or D that the available antenna power and/or the average total
radiated power is less than or equal to the applicable low-power exclusion level Pmax.

Annex A contains example values for Pmax derived from existing exposure limits listed in the bibliography,
such as the ICNIRP guidelines [1], IEEE Std C95.1-1999 [2], and IEEE Std C95.1-2005 [3].

For wireless devices operated close to a person’s body with available antenna powers and/or average total
radiated powers higher than the Pmax values given in Annex A, the alternative Pmax values (called Pmax’),
described in Annex B can also be used.

For low power equipment using pulsed signals, other limits may apply in addition to those considered in
Annex A and Annex B. Both ICNIRP guidelines [1] and IEEE standards [2], [3] have specific restrictions on
exposures to pulsed fields, and the requirements of those standards with respect to exposure to pulses shall

be met. Annex C discusses this topic further.

8.2 Test Result of RF Exposure Evaluation

Test Mode Transmit

Limit (Pmax) 20mw/13dBm

After performed the test at low/middle/high channel, the below recorded is the worst.

The worst e.i.r.p. (dBm) Pmax(dBm) Result

-5.89 13 Complies
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9 Photographs —Test Setup

9.1 Photograph —Spurious Emissions Test Setup

Below 1000MHz

Above 1000MHz
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9.2 Photograph - Radiated Emissions Test Setup

Below 1000MHz
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9.3 Photograph - RF Electromagnetic Field Test Setup

9.4 Photograph - ESD Test Setup
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10 Photographs - Constructional Details

10.1 EUT = External Photos
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10.2 EUT — Internal Photos
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