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1 Certificate of Conformity

Product:
Brand:
Model:

Applicant:
Test Date:

Standards:

TWS earbuds

CKENC1
Shenzhen BEB Electronics CO., Limited
Oct.25 to Nov.05, 2022

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI €63.10:2020

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found

compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample's EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :

/}f‘?ﬁ""l 2 /191(
e""f"

, Date:
Nov.18, 2022
Yan ZHOU
Project Engineer
¥
Seew |
, Date:
Nov.18, 2022
Sean YU
RF Supervisor
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The EUT has been tested according to the following specifications:

Summary of Test Results

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

FCC
Test ltem Result Remarks
Clause
15.203 Antenna Requirement PASS No antenna connector is used.
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.247(a) (1) 20dB Bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted Peak Output Power PASS Meet the requirement of limit.
15.247(a)(1) Carrier Frequency Separation PASS Meet the requirement of limit.
15'2‘(1%&)(1) Number of Hopping Frequencies PASS Meet the requirement of limit.
15'2‘(1;5&)(1) Dwell Time PASS Meet the requirement of limit.
15.247(d) Conducted Band Edges PASS Meet the requirement of limit.
Measurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) Emissions in rbeasrtlzgted frequency PASS Meet the requirement of limit.
15.205/
15.209/ Radiated Emissions PASS Meet the requirement of limit.
15.247(d)

Note: The data shown in the report is the worst case data when the EUT is powered by AC120V, 60Hz(Via
Adaptor)
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2.1 Test Instruments
Equipment Manufacturer Model No. Serial No. | Last Cal. Next Cal.

Hybrid Antenna(25MHz-1.5GHz)| Schwarzbeck VULB9168 E1A1012 Jul.26, 22 Jul.25, 23

Horn Antenna(1GHz -18GHz) | Schwarzbeck | BBHA9120D E1A1017 Jul.25, 22 Jul.24, 23

Double Ridge Horn

Antenna(18G-40G) COM-POWER AH-840 E1A1040 Jul.25, 22 Jul.24, 23
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Mar.03,22 | Mar.02, 23
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE | E1A2009 | Aug.04,22 | Aug.03, 23
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE | E1A2008 | Aug.04,22 | Aug.03, 23

EMI test receiver R&S ESR7 E1R1005 | Mar.03, 22 | Mar.02, 23
Spectrum Analyzer Keysight N9030B E1S1003 | Sep.14,22 | Sep.13, 23
Spectrum Analyzer Keysight N9020A E1S1004 | Mar.03,22 | Mar.02, 23

EMI test receiver R&S ESR3 E1R1008 | Jun.20,22 | Jun.19, 23

LISN R&S ENV216 E1L1011 Jun.20, 22 | Jun.19, 23
RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A
Test Software ADT ADT—CSO l\l D_V7 N/A N/A N/A
Test Software Toscend JS32-RE N/A N/A N/A
Test Software Toscend JS1120 N/A N/A N/A
Test Software Toscend JS1120-3 N/A N/A N/A
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2.2 Measurement Uncertainty

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.

Expanded Uncertainty
Measurement Frequency

(k=2) (%)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.3 Modification Record

There were no modifications required for compliance.

Report No.: CGDX-ESH-P22101028B-1 Page No. 9/81 Report Format Version: 6.1.1




BUREAU
VERITAS

3 General Information

3.1 General Description of EUT

Product TWS earbuds
Brand --
Test Model CKENC1

Power Rating

Powered by USB 5Vdc or battery

Modulation Type

GFSK, m/4-DQPSK, 8DPSK

Modulation Technology

BT-EDR, FHSS

Operating Frequency

2402MHz ~ 2480MHz

Number of Channel 79

Output Power 7.74 dBm
Antenna Type Chip Antenna
Antenna Connector --

Antenna Gain 1.95 dBi

Note:

1. For more details, please refer to the User’s manual of the EUT.
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3.2 Description of Test Modes
79 channels are provided for BT-EDR mode:
Channel I(:l\;Iel-?z) Channel '(:,\;ﬁ_?z') Channel FI\I;IeI-?z.) Channel I(Zl\r/lel—?z')

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461
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3.2.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE21G RE < 1G PLC APCM
- v v - v -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1 GHz):

APCM: Antenna Port Conducted Measurement

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE

- Oto 78 0, 39,78 FHSS GFSK DHS

- Oto 78 0, 39,78 FHSS /4-DQPSK 2DH5

- Oto 78 0,39, 78 FHSS 8DPSK 3DH5

Radiated Emission Test (Below 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 78 FHSS GFSK DHS

Power Line Conducted Emission Test:

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X  Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 78 FHSS T/4-DQPSK 2DH5

Report No.: CGDX-ESH-P22101028B-1
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Antenna Port Conducted Measurement

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE

- Oto 78 0,39, 78 FHSS GFSK DH5

- Oto 78 0,39, 78 FHSS /4-DQPSK 2DH5

- Oto 78 0, 39,78 FHSS 8DPSK 3DH5

3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE 216G 23deg. C, 58%RH Battery
RE < 1G 23deg. C, 58%RH Battery
PLC 22deg. C, 54%RH Battery
APCM 25deg. C, 60%RH Battery
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3.3 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.4 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standard:

FCC Part 15, Subpart C (15.247)

FCC DA 00705
ANSI C63.10:2020

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results

4.1 AC Power Conducted Emission Measurement

4.1.1 Limit
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.1.2 Test Setup

Vertical Ground

/ Reference Plane /TestReceiver
| I
EUT M.“_ﬂﬂﬁa
40cm °3°°
11 | | o | |
| I | 4

\ Horizontal Ground

Reference Plane

4.1.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.
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4.1.4 Deviation of Test Standard

No deviation.
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4.1.5 Test Results
Quasi-Peak (QP) /
Phase Line (L Detector Function
L) Average (AV)
= 70
=
2 e
£ 625
E) 80 —
@ s7s |
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375
35 & ko ,
325 ! ] Q)
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275 |
25 — (
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20
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0
25
5 =
7.5
-10 I 1 1
150 k 200 k 300 k 400k 500k 600k 800 k 1M 2M 3IM 4M 5M &M 7TM &M 10M 20M 30M
Frequency in Hz
< CAV Level @L1 Final Results (O PK+ Level @L1 Critical Point PK+ Level @L1 Spectrum Overview <> QPK Level @L1 Final Results A\, AVG Limit @FCC Part15Class B "\, QPK Limit @FCC Part 15 Class B
oPK | opPk | oprk | cav | €AY | cav Meas.| Meas
Frequency i : AVG .| Correction | , . : o Time of
Rg [MHZ] Level | Limit | Margin | Level L Margin [dB] Line | BW Time Meas. Source

(dBuV] | [dBuV] | [dB] | [dBUV] | 14 | [9BI [kHz] | [ms]

1 0.560 34.25 | 56.00 | 21.75 | 26.37 | 46.00 | 19.63 9.55 L1 | 9.000 |1,000.000|13:53:51| Critical Points

1 0.654 39.50 | 56.00 | 16.50 | 32.14 | 46.00 | 13.86 9.50 L1 | 9.000 |1,000.000 |13:53:54 | Critical Points

1 0.677 42.63 | 56.00 | 13.37 | 34.66 | 46.00 | 11.34 9.49 L1 | 9.000 |1,000.000|13:53:56 | Critical Points

1 0.717 31.65 | 56.00 | 24.35 | 22.84 | 46.00 | 23.16 9.47 L1 | 9.000 |1,000.000|13:54:01 Critical Points

1 1.113 31.77 | 56.00 | 24.23 | 24.25 | 46.00 | 21.75 9.51 L1 | 9.000 |1,000.000 | 13:54:03| Critical Points

1 1.356 31.29 | 56.00 | 24.71 | 22.96 | 46.00 | 23.04 9.56 L1 | 9.000 |1,000.000 | 13:54:05| Critical Points

REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.

Report No.: CGDX-ESH-P22101028B-1 Page No. 17/81 Report Format Version: 6.1.1




BUREAU
VERITAS

Quasi-Peak (QP) /

Phase Neutral (N Detector Function
(N) Average (AV)
= 70
a:]i 675 -
T 65
% 62.5
3 60
= 515 |
55
525 -
50
475 - l
45
425
40 )
375 T
(’y
35 31 ol
325 | ‘t
30 - | ()
275
25 }
225 [ ]
20
175
15
125
10 —
75
5
25
0 1
150 k 200 k 300 k 400k 500k 600k 800 k 1M 2M 3M 4M 5M 6M 7M 8M 10M 20M 30M
Frequencyin Hz
CAV Level @N Final Results (O PK+ Level @N CriticalPoint PK+ Level @N Spectrum Overview <> QPK Level @N Final Results "\, AVG Limit @FCC Part 15 Class B "\, QPK Limit @FCC Part 15 Class B
Frequenc QF QEI s . (/i\% e Correction MEERD | RS Time of
Rg [l\(}IHz] Y| Level | Limit Margin | Level Limit Margin [dB] Line| BW Time Meas Source
[dBuV] [ [dBpV] | [dB] ([ [0BuV] [dBuV] [dB] [kHz] |  [ms] '
1 0.411 29.71 | 57.63 | 27.92 | 19.59 | 47.63 | 28.04 9.57 N | 9.000 |1,000.000 | 13:54:08 | Critical Paints
1 0.452 30.02 | 56.85 | 26.83 | 17.96 | 46.85 | 28.88 9.58 N ]9.000 |1,000.000 [ 13:54:11 | Critical Points
1 0.573 30.62 | 56.00 | 25.38 | 23.76 | 46.00 | 22.24 9.54 N ]9.000 |1,000.000 [ 13:54:13 | Critical Points
1 0.663 38.46 | 56.00 | 17.54 | 31.73 | 46.00 | 14.27 9.48 N ]9.000 |1,000.000 [ 13:54:16 | Critical Points
1 0.681 38.61 | 56.00 | 17.39 | 32.40 | 46.00 | 13.60 9.47 N ]9.000 |1,000.000 [ 13:54:19 | Critical Points
1 0.807 28.68 | 56.00 | 27.32 | 22.51 | 46.00 | 23.49 9.51 N ]9.000 |1,000.000 [ 13:54:21 | Critical Points
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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4.2 20dB Bandwidth

4.2.1 Limit

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping channel is
greater than 25kHz, two-thirds 20dBbandwidth of hopping channel shell be a minimum limit for the hopping
channel separation.

4.2.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.2.3 Test Procedures

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

b. Turn onthe EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument equal to the highest peak
value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB from the reference level.
Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

4.2.4 Deviation of Test Standard

No deviation.

4.2.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.2.6 Test Results

TestMode Antenna Channel | 20db EBW[MHz] FL[MHz] FH[MHZ] LimitMHz] Verdict

2402 0.984 2401.544 2402.528 PASS

DH5 Antl 2441 0.939 2440.556 2441.495 - PASS
2480 0.957 2479.544 2480.501 PASS

2402 1.347 2401.346 2402.693 - PASS

2DH5 Antl 2441 1.323 2440.352 2441.675 - PASS
2480 1.338 2479.343 2480.681 PASS

2402 1.308 2401.364 2402.672 - PASS

3DH5 Antl 2441 1.338 2440.343 2441.681 - PASS
2480 1.353 2479.340 2480.693 PASS
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DH5_Antl_2402

BN Keysight Spectrum Analyzer - Smept SA
RL

Center Freq 2.402000000 GHz #Avg Type: RMS
RO Wide —r- Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 8.96 dB.
Ref 30.00 dBm

Center 2.402000 GHz Span 3.000 MHz|
#VBW 100 kHz sweep 1.067 ms {1001 pts)|

FreqOffset
0 Hz|

sTATUS

DH5_Antl_2441

[BE Keysight Spectrum Analyzer - Swept SA
RL

Center Freq 2.441000000 GHz #Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

==
#Arten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Span 3.000 MHz,
#VBW 100 kHz Sweep 1.067 ms (1001 pts)|

DH5_Antl_2480

BN Keysight Spectrum Analyzer - Smept SA
gL 10:36:44 P Nov 02, 2022
T

.Cen(er Freq 2.480000000 GHz #Avg Type: RMS
o Trig: Free Run AvglHold: 100/100

==
#Arten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Center 2.480000 GHz Span 3.000 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (1001 pts)|

STATUS
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2DH5_Antl_2402

BN Keysight Spectrum Analyzer - Smept SA I )
RL s - T

Center Freq 2.402000000 GHz #Avg Type: RMS
oo Viide = Trig: Free Run AvglHeld: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 8.96 dB.
Ref 30.00 dBm

Center 2.402000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz sweep 1.067 ms {1001 pts)|
s : Auto Man
" —
FreqOffset
0 Hz|

MG sTATUS

2DH5_Antl_2441

[BE Keysight Spectrum Analyzer - Swept SA
RL PMNov 02, 2022
TRA

Center Freq 2.441000000 GHz #Avg Type: RMS
e e Trig: Free Run AvglHold: 100/100
#Atten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Span 3.000 MHz,
#VBW 100 kHz Sweep 1.067 ms (1001 pts)|

0 362 GHz -18 4?3 dBm
GH:
. R
L ____]

2DH5_Ant1_2480

BN Keysight Spectrum Analyzer - Smept SA
RL

.Cen(er Freq 2.480000000 GHz #Avg Type: RMS
o Trig: Free Run AvglHold: 100/100
F #Atten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Span 3.000 MHz,
#VBW 100 kHz Sweep 1.067 ms (1001 pts)|

MsG STATUS
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3DH5_Antl_2402

BN Keysight Spectrum Analyzer - Smept SA
RL

Center Freq 2.402000000 GHz #Avg Type: RMS
RO Wide —r- Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 8.96 dB.
Ref 30.00 dBm

Center 2.402000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (1001 pts)

T Z : ==
2.401 364 GHz 47177 dBm | _

2.401 994 G 2.945 dBi
\ 0248 Freq Offset
0Hz|

FON AOTH N
[tay 01028 [ T ]
S AN EN A

sTATUS

3DH5_Antl_2441

[BE Keysight Spectrum Analyzer - Swept SA
RL

Center Freq 2.441000000 GHz #Avg Type: RMS
T Trig: Free Run AvglHold: 100/100

#Arten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Center 2.441000 GHz Span 3.000 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (1001 pts)|

3DH5_Ant1_2480

BN Keysight Spectrum Analyzer - Smept SA
gL 10:54:45 PH Nov 02, 2022

.Cen(er Freq 2.480000000 GHz #Avg Type: RMS
o Trig: Free Run AvglHold: 100/100
F #Atten: 40 dB

Ref Offset8.85 dB
Ref 30.00 dBm

Span 3.000 MHz,
#VBW 100 kHz Sweep 1.067 ms (1001 pts)|

STATUS
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4.3 Conducted Peak Output Power
4.3.1 Limit

The Maximum Output Power Measurement is 125mW(21dBm).

4.3.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.3.3 Test Procedures

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

¢) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

4.3.4 Deviation of Test Standard

No deviation.

4.3.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.3.6 Test Results

TestMode Antenna Channel Result Limit Verdict
2402 3.25 <=20.97 PASS

DH5 Antl 2441 2.98 <=20.97 PASS
2480 3.48 <=20.97 PASS

2402 412 <=20.97 PASS

2DH5 Antl 2441 3.73 <=20.97 PASS
2480 4.22 <=20.97 PASS

2402 4.86 <=20.97 PASS

3DH5 Antl 2441 7.28 <=20.97 PASS
2480 7.74 <=20.97 PASS
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DH5_Antl_2402

B Keysight Spectium Analyzer - Swegt 54
AL

Center Freq 2.402000000 GHz

#Avg Type: RMS

TN Fost & Trig: Free Run AvglHeld: 1001100

IF Gain:Low #Atten: 40 dB

Ref Offset 8.96 dB
Ref 30.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Mkr1 2.402 064 GHz

252 dBm)

Center Freq
2.402000000 GHz

StartFreq|
2.398000000 GHz

Stop Freq
2.406000000 GHz|

CF Ste|

Span 8.000 MHz|

Sweep 1.000 ms (1001 pts)

sTATUS

DH5_Antl_2441

B Keysight Spectrum Analyzer - Swept SA

Center Freq 2.441000000 GHz

#Avg Type: RMS

TN Fost & Trig: Free Run AvglHeld: 1001100

IF Gain:Low #Atten: 40 dB

Ref Offs: 5 dB
Ref 30.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Mkr1 2.440 960 GHz

2.981 dBm)

Center Freq
2.441000000 GHz

StartFreq|
2.437000000 GHz

Stop Freq
2445000000 GHz|

CF Ste|

Span 8.000 MHz|

Sweep 1.000 ms (1001 pts)

STATUS

DH5_Antl_2480

B Keysight Spectium Analyzer - Swegt 54
AL

0: Fast ~#—
IFGain:Low #Atten: 40 dB

Ref Offs: 5 dB
Ref 30.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz

Center Freq 2.480000000 GHz #Avg Type: RMS
Trig: Free Run AvglHold: 100100

Mkr1 2.479 832 GHzZ

3.480 dBm)

Center Freq
2.480000000 GHz

StartFreq|
2.476000000 GHz

Stop Freq
2484000000 GHz|

CF Ste|

Span 8.000 MHz|
Sweep 1.000 ms (1001 pts)

sTATUS
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2DH5_Antl_2402

B Keysight Spectium Analyzer - Swegt 54
AL

Center Freq 2.402000000 GHz
PNO: Fast
1FGain:Low

Ref Offs: 6 dB
Ref 30.00 dBm

Center 2.402000 GHz

Trig: Free Run
#Atten: 40 dB

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
AvglHeld: 1001100

Mkr1 2

sTATUS

920 GHz|
4.121 dBm|

Span 8.000 MHz|

Sweep 1.000 ms (1001 pts)

Center Freq
2.402000000 GHz

| —|

StartFreq
2.398000000 GHz,
Iemm———

Stop Freq
2.406000000 GHz|
I E——

CF Step
B00.000 kHz,

2DH5_Antl_2441

Keysight Spectrum Analyzer - Swept SA
RL o
Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offs: 5 dB
Ref 30.00 dBm

Center 2.441000 GHz

Trig: Free Run
#Atten: 40 dB

#VBW 8.0 MHz

#Avg Type: RMS
Avg|Held: 1001100

Mkr1 2.440 784 GHz

3.725 dBm)

Span 8.000 MHz|

Sweep 1.000 ms (1001 pts)

STATUS

=T e

Auto Tune

Center Freq
2.441000000 GHz

StartFreq|
2.437000000 GHz

Stop Freq
2445000000 GHz|

CF Step
B00.000 kHz,

2DH5_Antl1_2480

B Keysight Spectium Analyzer - Swegt 54
AL

Center Freq 2.480000000 GHz

PNO: Fast -+

IFGain:Los

Ref Offs: 5 dB
Ref 30.00 dBm

Center 2.480000 GHz

Trig: Free Run
#Aten: 40 dB

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.480 096 GHzZ

4.219 dBm)

Span 8.000 MHz|
Sweep 1.000 ms (1001 pts)

sTATUS

i

Auto Tune

Center Freq
2.480000000 GHz

StartFreq|
2.476000000 GHz

Stop Freq
2484000000 GHz|
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3DH5_Antl_2402

B Keysight Spectium Analyzer - Swegt 54
AL

Center Freq 2.402000000 GHz #Avg Type: RMS
FNG: Fast —+- Trig: Free Run Avg|Hold: 100/100

IF Gain:Low #Atten: 40 dB

Mkr1 2.402 280

Ref Offs: 6 dB
Ref 30.00 dBm

Center 2.402000 GHz

4.858 dBm)

Center Freq
2.402000000 GHz

| —|

StartFreq
2.398000000 GHz,
Iemm———

Stop Freq
2.406000000 GHz|
I E——

CF Step
B00.000 kHz,

Span 8.000 MHz|

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS

3DH5_Antl_2441

Keysight Spectrum Analyzer - Swept SA
RL ) 1GN
Center Freq 2.441000000 GHz #Avg Type: RMS
TN Fost & Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB

Ref Offs: 5 dB
Ref 30.00 dBm

Mkr1 2.440 920 GHZ Auto Tune|
7.275 dBm|
Center Freq

Center 2.441000 GHz

STATUS

=T e

2441000000 GHz|

StartFreq|
2.437000000 GHz

Stop Freq
2445000000 GHz|

CF Step
B00.000 kHz,

Span 8.000 MHz|

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Antl1_2480

B Keysight Spectium Analyzer - Swegt 54
AL

Center Freq 2.480000000 GHz #Avg Type: RMS
PRO: Fast —r- Trig: FreeRun AvglHold: 100100

FGainLow | #Amen: 40 dB

Mkr1 2.480 096 GHzZ

Ref Offs: 5 dB
Ref 30.00 dBm

Center 2.480000 GHz

i

11:29:20 PN
i

"
- [
Aute Tune
7.744 dBm)

Center Freq
2.480000000 GHz

StartFreq|
2.476000000 GHz

Stop Freq
2484000000 GHz|

Span 8.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS
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4.4  Carrier Frequency Separation

4.4.1 Limit

At least 25kHz or two-third of 20dB hopping channel bandwidth (whichever is greater)

4.4.2 Test Setup

EUT

4.4.3 Test Procedures

Measurement Procedure REF

Attenuator |

SPECTRUM
ANALYZER

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal

from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency

within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then plot

the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.4.4 Deviation of Test Standard

No deviation.
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4.4.5 Test Results

TestMode Antenna Channel Result Limit Verdict
DH5 Antl Hop 0.958 >=0.656 PASS
2DH5 Antl Hop 0.988 >=0.898 PASS
3DH5 Antl Hop 1.198 >=0.902 PASS
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DH5_Antl_Hop

BN Keysight Spectrum Analyzer - Smept SA
Rl

Center Freq 2.44 #Avg Type: RMS
: AvglHold: 100/100
AMkr2 958 kHz
Ref Offset 8.95 dB
Ref 30.00 dBm 0.988 dB

Start 2.440500 GHz Stop 2.442500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

CF Step
200,000 kHz
Man

[ ———|
FreqOffset

0 Hz|

2DH5_Antl_Hop

[BE Keysight Spectrum Analyzer - Swept SA
RL oy 02, 2022

Center Freq 2.441500000 GHz #Avg Type: RMS
e e Trig: Free Run AvglHold: 1001100
IFGain:Loy #Atten: 40 dB

Ref Offset 8.86 dB AMkr2 988 kHz
Ref 30.00 dBm 1.267 dBj

Start 2.440500 GHz Stop 2.442500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5_Antl_Hop

BN Keysight Spectrum Analyzer - Smept SA
R

-Cen(er Freq 2.441500000 GHz #Avg Type: RMS
o Trig: Free Run AvglHold: 100/100
#At 4B

AMKr2 1.198 MHz
Ref Offset 885 dB
R;f :'05."00 dBm 0.974 dB|

Start 2.440500 GHz Stop 2.442500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MsG STATUS
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4.5 Number of Hopping Frequencies

45.1 Limit

At least 15 channels frequencies, and should be equally spaced.

4.5.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.5.3 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to

any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SAon View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.5.4 Deviation of Test Standard

No deviation.
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4.5.5 Test Results

TestMode Antenna Channel Result Limit Verdict
DH5 Antl Hop 79 >=15 PASS
2DH5 Antl Hop 79 >=15 PASS
3DH5 Antl Hop 79 >=15 PASS
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DH5_Antl_Hop

BN Keysight Spectrum Analyzer - Smept SA
Rl

Center Freq 2.441750000 GHz

Ref Offset 8.96 dB
idi Ref 30.00 dBm

i

ll‘ I ]‘J“

Start 2.40000 GHz
#Res BW 100 kHz

IFGain:Low

p‘wuw

L

#VBW 300 kHz

#Avg Type: RMS
AvglHeld: 1000/1000

A
1 i

il
[' 'l||| 'I‘J I Mh i

I

CF Step
8.350000 MHz
Man
I
FreqOffset
0 Hz|

Stop 2.48350 GHz
Sweep 3.133 ms (1001 pts)

STATUS

2DH5_Antl_Hop

[BE Keysight Spectrum Analyzer - Swept SA
RL

Center Freq 2.441750000 GHz

Ref Offset 896 dB
Ref 30.00 dBm

Start 2.40000 GHz
#Res BW 100 kHz

G

PNO: Fast
IFGain:Low

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 45011000

Stop 2.48350 GHz
Sweep 3.133 ms (1001 pts)

STATUS

3DH5_Antl_Hop

BN Keysight Spectrum Analyzer - Smept SA
o 1

Center Freq 2.441750000 GHz
IFGain:Low

Ref Offset 896 dB
Ref 30.00 dBm

Slan 2.40000 GHz

PNO: Fast ~#—

#VBW 300 kHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 1000/1000

#Arten: 40 dB

Stop 2.48350 GHz
Sweep 3.133 ms (1001 pts)

STATUS
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