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108 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong
Name : MMD Hong Kong Holding Limited
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Brand : PHILIPS
Serial NO.: N/A

Sample NO.: HS2306280027

Date of Receipt. 2023-06-28 Date of Testing 2023-07-01 ~ 2023-07-20
Test Specification Test Result
FCC Part 15, Subpart C, Section 15.247 PASS

The equipment under test was found to comply with the
requirements of the standards applied.
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Seal of CVC
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Tested by: Reviewed by: Approved by:
b N .
Lu U\J%JJL i Z}w}% Cheorimre,
Lu Weidi
Name  Signature Xu ZhenFei Chen HuaWen
Name Signature Name Signature

Other Aspects: NONE.

Abbreviations:OK, Pass= passed Fail = failed N/A= not applicable EUT= equipment, sample(s) under tested

This test report relates only to the EUT, and shall not be reproduced except in full, without written approval of CVC.
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1 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:
APPLIED STANDARD: FCC Part 15, Subpart C (Section 15.247)
STANDARD SECTION TEST TYPE AND LIMIT RESULT REMARK
o Meet the requirement of
FCC 15.207 AC Power Conducted Emission PASS limit
imit.
Number of Hopping Frequency Meet the requirement of
FCC 15.247(a)(1) PASS o
Used limit.
Occupied Bandwidth
-- Pass Reference only
Measurement
. . Meet the requirement of
FCC 15.247(a)(1) Hopping Channel Separation PASS limit
imit.
i Meet the requirement of
FCC 15.247(a)(1) Dell Time of Each Channel PASS limit
imit.
Meet the requirement of
FCC 15.247(a)(1) 20dB EMISSION BANDWIDTH PASS limit
imit.
Meet the requirement of
FCC 15.247(b) Conducted Output Power PASS limit
imit.
FCC 15.247(d), Radiated Emissions and Band PASS Meet the requirement of
FCC 15.209,15.205 Edge Measurement limit.
Out of band Emission Meet the requirement of
FCC 15.247(d) PASS .
Measurement limit.
FCC 15.203 No antenna connector is
Antenna Requirement PASS

FCC 14.247(b)

used.

LTC-R-7069-FCC15.247-A0
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1.1 LIST OF TEST AND MEASUREMENT INSTRUMENTS
Test Equipment Type/Mode SERIAL NO. Equrl‘lpoment Manufacturer | Cal. interval | Cal. Due
WIFI & Bluetooth Test System 1 /
Communication  Shielded), .33, CRTDSWKSR \\/aps-o702  |cRT 3 year 2024/04/24
Room 3 44301
Bluetooth BQB test system / / DZ-000338 CTTL 1 year /
Bluetooth system integration |/ / - Tonscend 1 year /
Wifi radiation system upgrade |/ / - Tonscend 1 year /
Spectrum Analyzer N9030A MY53310374 |EM-000395 Agilent 1 year 2024/04/22
ﬁ‘;:f::rins"’e Testl cmwz70 100659 EM-000491 |R&S 1 year 2023/12/06
Analog Signal Generator N5173B MY53270588 |EM-000487-2 |KEYSIGHT 1 year 2023/12/06
Vector Signal Generator N5172B MY53051933 |EM-000487-1 |KEYSIGHT 1 year 2023/12/06
Radiation Spurious Test System /
3m Semi-Anechoic Chamber |[FACT-4 ST08035 WKNA-0024 |ETS 3 year 2024/12/12
Spectrum Analyzer N9010B MY57470323 |DZ-000174 KEYSIGHT 1 year 2024/02/22
EMI Test Receiver N9038A-508 MY532290079 |EM-000397 Agilent 1 year 2024/02/22
Broadband Antenna VULB 9163 9163-530 EM-000342 SCHWARZBECK |1 year 2024/06/10
Waveguide Horn Antenna HF906 360306/008  |EM-000093  |R&S 1 year 2024/02/24
Waveguide Horn Antenna BBHA9170 00949 DZ-000209-2 |SCHWARZBECK [1 year 2023/07/31
Preamplifier BBV 9721 9721-050 DZ-000209-1 |SCHWARZBECK [1 year 2024/06/04
WRCJV12-4900-
5G Bandstop Filters 5100-5900- 851770 DZ-000186 Ul 1 year 2023/12/06
6100-50EE
Comprehensive tester CMW500 159000 DZ-000240-2 |R&S 1 year 2023/12/06
Conducted emission /
EMI Test Receiver ESW44 103123 EM-000698 R&S 1 year 2024-02-22
EMI Test Receiver ESR3 102394 VGDY-0705 R&S 1 year 2024-02-22
LISN NSLK 8127 8127644 VGDY-0150 SCHWARZBECK |1 year 2023-09-03
LISN NSLK 8128 8128-316 VGDY-0149 SCHWARZBECK |1 year 2023-09-03
DC LISN PVDC8301-017 |PVDC8301#17|VGDY-0692 SCHWARZBECK |1 year 2023-10-07
LISN NSLK 8129 8129-268 EM-000388 SCHWARZBECK |1 year 2024-02-22
Plus Limiter (#1) VTSD 9561 F-N |00515 VGDY-0808 SCHWARZBECK |1 year 2024-03-03
Plus Limiter (#2) VTSD 9561 9561-F017 VGDY-0152 SCHWARZBECK |1 year 2024-09-03
Impedance Stabilization ISN T800 27095 WKNE-0195 |TESEQ 1 year 2023-09-03
Network
Lﬂg‘:ﬁgﬁ;ce Stabilization NTFM8158 8158-0092  |VGDY-0356 |SCHWARZBECK |1 year 2024-05-29
meedanceStab"'zat'o”Networ NTFM8131  |#184 EM-000498  |SCHWARZBECK |1 year 2024-05-29
Voltage Probe TK9420 9420-499 VGDY-0128 SCHWARZBECK |1 year 2024-02-22
Power Divider 4901.17.B 22643830 DB-0016 :UBER+SUHNE 1 year 2023-08-31
Video Signal Generator GV-798+ 151064920001 [VGDS-0215 |PROMAX 1 year 2024-05-23
AudioSignalGenerator GAG-810 EK871591 EM-000309 GW 1 year 2023-12-06
Shielding Room(#1) GP1A 001 WKNF-0001 LEINING 3 year 2024-08-07
Shielding Room(#2) GP1A 002 WKNF-0006 |LEINING 3 year 2024-08-07
Current probe EZ-17 0816.2063.02 |EM-000567 R&S 1 year 2024-01-07
LISN NNHV8123-200 |8123200-020 |EM-000385 SCHWARZBECK |1 year 2024-02-22
LISN NNHV8123-200 |8123200-021 |EM-000386 SCHWARZBECK |1 year 2024-02-22
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1.2 MEASUREMENT UNCERTAINTY

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

on the EUT as specified in CISPR 16-4-2:

No. Item Frequency Measurement Uncertainty
1 Conducted Emissions 9kHz~30MHz +2.66dB
9KHz ~ 30MHz +0.769dB
5 Radiated Spurious 30MHz ~ 1GMHz +0.877dB
Emissions 1GHz ~ 18GHz +0.777dB
18GHz ~ 40GHz +1.315dB
Remark: 95% Confidence Levels, k=2.

1.3 TEST LOCATION

The tests and measurements refer to this report were performed by EMC testing Lab. of

CVC Testing Technology Co., Ltd.

Address: No.3,TiantaiyiRoad,KaitaiAvenue,ScienceCity, Guangzhou,China
Post Code: 510663  Tel: 020-32293888

FAX: 020-32293889

E-mail: office@cvc.org.cn

LTC-R-7069-FCC15.247-A0
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2 GENERAL INFORMATION
2.1 GENERAL PRODUCT INFORMATION

Product Micro Music System

Model TAMB8905/37
TAM8905,M8905,TAM8905/10, TAM8905/12, TAM8905/98, TAM8905/67,M890

Additional Model 5/37, TAM8905x/yy, M8905x/yy (x = A-Z or blank, for different color or package;
yy = 00 - 99, for country code)

FCCID 2AR2STAM8905

Status of EUT Engineering Prototype

Power Supply Rating AC 120V,60Hz

Modulation Type GFSK, /4 DQPSK, 8DPSK for FHSS

Transfer Rate 1Mbps, 2Mbps, 3Mbps

Operating Frequency 2402 ~ 2480MHz

Number of Channel 79

Output Power (Peak) 7.35dBm

Antenna Type and Gain , L
PIFA Antenna, with 2.50dBi gain

(Remark 4)

Antenna Connector N/A

HW VER 0.0

SW FS2340-0000-0501

Accessory Device Remote Control*1, subwoofer*2
Note:

photo.

please refer to the manufacturer's specifications or User's Manual.

purpose.
4. Please refer to the antenna report.

1. Please refer to the EUT photo document (Reference No.:FCC2023-0049-EUT) for detailed product

2. The above EUT information is declared by manufacturer and for more detailed features description,

3. Model difference: All models are identical except model name and country destination for marketing

LTC-R-7069-FCC15.247-A0
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2.2 OTHER INFORMATION

Operation frequency each of channel.

Operation Frequency Each of Channel

For BT (GFSK, /4 DQPSK, 8 DPSK)

CHANNEL '(:,GES) CHANNEL ';“':Elg CHANNEL ':“':Elg CHANNEL '(:,GES)
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

The channels which were indicated in bold type of the above channel list were selected as representative
test channel. Therefore, only the data of the test channels were recorded in this report.

LTC-R-7069-FCC15.247-A0
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2.3 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL

Pre-scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, xyz axis and antenna ports

The worst case was found when positioned on xaxis for radiated emission. Following channel(s) was (were)
selected for the final test as listed below:

EUT APPLICABLE TEST ITEMS
CONFIGURE DESCRIPTION
MODE |RSE<1G|RSE>1G| PLC | APCM

A J v J v BT LINK

Where RSE<1G: Radiated Emission below 1GHz. RSE>1G: Radiated Emission above 1GHz.
PLC: Power Line Conducted Emission. APCM: Antenna Port Conducted Measurement.

RADIATED EMISSION TEST (BELOW 1 GHZ):

DX Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture)
and packet type.

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

EUT CONFI
UT CONFIGURE TESTED CHANNEL MODULATION MODULATION PACKET TYPE
MODE TECHNOLOGY TYPE
A 0 FHSS GFSK DH5

RADIATED EMISSION TEST (ABOVE 1 GHZ):

Xl Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture)
and packet type.

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

EUT CONFIGURE MODULATION MODULATION
TESTED CHANNEL PACKET TYPE
MODE TECHNOLOGY TYPE
A 0,39,78 FHSS GFSK DH5
A 0,39,78 FHSS 8DPSK 3DH5

POWER LINE CONDUCTED EMISSION TEST:

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

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

EUT CONFIGURE MODE TESTED CONDITION

- BT Link

LTC-R-7069-FCC15.247-A0
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ANTENNA PORT CONDUCTED MEASUREMENT:

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

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

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

EUT CONFIGURE MODULATION MODULATION
TESTED CHANNEL PACKET TYPE
MODE TECHNOLOGY TYPE
A 0, 39,78 FHSS GFSK DH5
A 0, 39,78 FHSS 8DPSK 3DH5
TEST CONDITION:
APPLICABLE TO | ENVIRONMENTAL CONDITIONS TEST VOLTAGE TESTED BY
(SYSTEM)
RSE<1G 25deg. C, 54%RH AC 120V,60Hz Li YueAo
RSE>1G 25deg. C, 54%RH AC 120V,60Hz Li YueAo
PLC 25deg. C, 56%RH AC 120V,60Hz Li YueAo
APCM 25deg. C, 53%RH AC 120V,60Hz Li YueAo

LTC-R-7069-FCC15.247-A0
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2.4 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product, according to the specifications of the manufacturers. It must comply with the
requirements of the following standards:

FCC PART 15, Subpart C. Section 15.247
KDB 558074 D01 15.247 Meas Guidance v05r02
ANSI C63.10-2013

All test items have been performed and recorded as per the above standards

2.5 DESCRIPTION OF SUPPORT UNITS

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

Support Equipment
NO Description Brand Model No. Serial Number Supplied by
1 Mobile Phone SAMSUNG SCH-1699 801A2A38 Lab
2 Mobile Phone Mi MI 4LTE 47626332 Lab
3 USB Driver 3.0(32G) Kingston DTSE9 N/A Lab
4 SFU R/S SFU 100410 Lab
5 Earphone EDIFIER H180Plus N/A Lab
Support Cable
NO | Description (ﬁ::;i:!) Le(:gth D(‘:rt::/h::;e g:::/k:f; (N?;?r::r) Supplied by
1 Audio cable 1 1.5 Yes No N/A Lab
2 Earphone 1 1.1 Yes No N/A Lab

LTC-R-7069-FCC15.247-A0
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3 TEST TYPES AND RESULTS

3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 Limit
Frequency Conducted Limits(dBuV)
MH
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46°
05-5 56 46
5-30 60 50
NOTE: 1. The lower limit shall apply at the transition frequencies.
NOTE: 2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

3.1.2 Measurement procedure

a. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the
conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. Al
other surfaces of EUT were at least 80 cm from any other grounded conducting surface. The EUT
and simulators are connected to the main power through a line impedance stabilization network
(LISN). The LISN provides a 50 ohm /50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN. (Please refer to the Test
photographs) Each current-carrying conductor of the EUT power cord, except the ground (safety)
conductor, was individually connected through a LISN to the input power source.The equipment
under test shall be placed on a support of non-metallic material, the height of which shall be1.5m
above the ground,

b. The excess length of the power cord between the EUT and the LISN receptacle were folded back
and forth at the center of the lead to form a bundle not exceeding 40 cm in length.

c. Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9 kHz.

3.1.3 Test setup

Shielding Room
~ \lertical Reference Ground Plane Test Recelver

Be— .10 om—
EUT ]
| Ol

LISN
- ~J
b Horizontal Ground Reference Plang e

LISN

LTC-R-7069-FCC15.247-A0
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3.1.4 Test results

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) /
CISPR Average (AVG), 9kHz

Phase of Power: Line (L)

go.0 dBuv
70
FCC|Part 15 B Class B (QP)
60 ~
ko %v\\""‘“m‘, > FEC|Pajt 15 B Class B (AVEL
5 . M ww\
4\/\*"\} i) il o
40 me\awj JM%M I'-#U'ﬂ,.' L\T‘Iﬂﬁ“l, L M‘N "M Hh T 'H’u\
12 K
20 L
e WCay
10
0.0
0150 0.500 0.800 (MHz) 5.000 30.000
. Correction Emissions - .
No. Frequency | Reading Factor Level Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB) Detecter
1 0.1522 46.73 10.18 56.91 65.88 -8.97 peak
2 0.1522 23.91 10.18 34.09 55.88 -21.79 AVG
3 0.3344 18.04 10.17 28.21 49.34 -21.13 AVG
4 0.4019 38.26 10.11 48.37 57.81 -9.44 peak
5 0.4042 34.74 10.11 44.85 47.77 -2.92 AVG
6 1.3312 33.36 10.05 43.41 56.00 -12.59 peak
7 2.1885 18.44 10.09 28.53 46.00 -17.47 AVG
8 2.4315 32.83 10.09 42.92 56.00 -13.08 peak
9 9.6720 17.44 10.10 27.54 50.00 -22.46 AVG
10 10.2299 32.39 10.11 42.50 60.00 -17.50 peak
11 20.2110 41.46 10.39 51.85 60.00 -8.15 peak
12 21.0006 22.07 10.37 32.44 50.00 -17.56 AVG
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
LTC-R-7069-FCC15.247-A0
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Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) /

150kHz ~ 30MHz CISPR Average (AVG), 9kHz

Frequency Range

Phase of Power: Neutral (N)

80.0 dBuy
70
- 1 FCC Part 15 B Class B [QP]
3 | T 11
- “"ﬂjhh et . FEC Pajt 15 B Class B w{;ﬁz
Lo AL AT
40 | WHWW WA M n\q""ﬁﬂ iy Iy
e e i [ \WT o 32 \LI‘DEak
30 o \ : % \‘“\
U \;”\JL P i e kj. - \_
20 e it | kb, | CAY
10
0.0
0.150 0.500 0.800 (MHz) 5.000 30.000
No. Frequency | Reading ch;ifélfn ET_':\S/:”S Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB) Detecter
1 0.1815 49.69 10.15 59.84 64.42 -4.58 peak
2 0.1860 24.31 10.15 34.46 54.21 -19.75 AVG
3 0.2400 45.70 10.16 55.86 62.10 -6.24 peak
4 0.2445 20.19 10.16 30.35 51.94 -21.59 AVG
5 0.4020 38.12 10.09 48.21 57.81 -9.60 peak
6 0.4042 33.78 10.09 43.87 47.77 -3.90 AVG
7 4.8029 36.61 10.06 46.67 56.00 -9.33 peak
8 5.6490 14.77 10.01 24.78 50.00 -25.22 AVG
9 10.0883 19.45 10.11 29.56 50.00 -20.44 AVG
10 10.5090 38.28 10.13 48.41 60.00 -11.59 peak
11 21.4755 44.71 10.39 55.10 60.00 -4.90 peak
12 21.4755 23.85 10.39 34.24 50.00 -15.76 AVG
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.

LTC-R-7069-FCC15.247-A0




(CVC) CVC Testing Technology Co., Ltd.

Test Report No.: FCC2023-0049-RF1 Page 16 of 57

3.2 RADIATED EMISSIONS
3.2.1 Limits

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must
also comply with the radiated emission limits specified in Section 15.209(a). Other emissions
shall be at least 20dB below the highest level of the desired power.

FREQUENCIES (MHz) FIELD STRENGTH MEASUREMENT DISTANCE
(Microvolts/Meter) (Meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE: 1. The lower limit shall apply at the transition frequencies.
NOTE: 2. Emission level (dBuV/m) = 20 log Emission level (uv/m).
NOTE: 3. As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the maximum permitted
average limits, specified above by more than 20dB under any condition of modulation.

3.2.2 Measurement procedure

a. The EUT was placed on the top of a rotating table 1.5 meters(above 1GHz) and 0.8 meters(below
1GHz) above the ground at a 3 meters semi-anechoic chamber. The table was rotated 360 degrees
to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. For below 1GHz was used bilog antenna, and above 1GHz was used horn antenna, and its height is
varied from one meter to four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

f.For below 30MHz, a loop antenna with its vertical plane is place 3m from the EUT and rotated about its
vertical axis for maximum response at each azimuth about the EUT. And the centre of the loop shall
be 1m above the ground.

g. During the test, each emission was maximized by: having the EUT continuously working,
investigated all operating modes, rotated about all 3 axis (X, Y & Z) and considered typical
configuration to obtain worst position, manipulating interconnecting cables, For battery operated
equipment, the equipment tests shall be perform using fresh batteries. The turntable was rotated to
maximize the emission level.

LTC-R-7069-FCC15.247-A0



{ C W{i’;) CVC Testing Technology Co., Ltd.

Test Report No.: FCC2023-0049-RF1 Page 17 of 57

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and video bandwidth is 3MHz
for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is =

1/T (Duty cycle < 98%) or 10Hz(Duty cycle > 98%) for Average detection (AV) at frequency above

1GHz.

All modes of operation were investigated and the worst-case emissions are reported.

The testing of the EUT was performed on all 3 orthogonal axes; the worst-case test configuration

was reported on the file test setup photo.

ok
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3.2.3 Test setup

Below 30MHz Test Setup:

FRP Dome

am

x

Horem
(Turntable)

Ground Plane Tt Riaaie H —

Below 1GHz Test Setup:

FRP Dome T —

pmitagim {Antenna Tower)

Antenna
|
ol | 1
v Jm :;A
(Turntable) —

Boem

b GroundPlane

Test Receiver| | ol 50 orias—

[ ]
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Above 1GHz Test Setup:

[Ae ]| EUT

f

150CM 1 1

‘=p  GroundPlane

Spectrum Analyzer

Antenna

[i (Antenna Tower)

Pre-Amplifier

EE |

] rCuntrollerl'—
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3.2.4 Test results

9 kHz ~ 30 MHz Data:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

30 MHz ~ 1GHz Worst-Case Data:

Peak (PK)

Frequency Range 30MHz ~ 1GHz Detector Function Quasi-peak (QP)

Test Channel Channel 0

Antenna Polarity & Test Distance: Horizontal at 3 m

80.0 dBu¥/m

FCC Part 158 Class B 3m [30MHz~1GHz)

M argin -6 dB

EM

0.0

30.000 40 50 60 70 80 (MHz) 300 400 500 GO0 700  1000.000
No Frequency | Reading | Factor ETLSVSei?n Limit Margin Detecter Antenna Xﬂgllz

(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1 46.3402 32.77 -15.46 17.31 40.00 -22.69 peak 221 175
2 58.8185 33.47 -16.57 16.90 40.00 -23.10 peak 235 336
3 121.1231 | 33.26 -16.66 16.60 43.50 -26.90 peak 200 233
4 159.2251 | 33.09 -14.75 18.34 43.50 -25.16 peak 158 58
5 249.4250 | 35.37 -15.20 20.17 46.00 -25.83 peak 174 342
6" 590.9737 | 32.49 -5.38 27.11 46.00 -18.89 peak 265 199
Remarks:

1.Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2.Margin value = Emission level — Limit value
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) Peak (PK)
Frequency Range 30MHz ~ 1GHz Detector Function Quasi-peak (QP)

Test Channel Channel 0

Antenna Polarity & Test Distance: Vertical at 3 m

80.0 dBu¥/m

FCC Part 158 Class B 3m [30MHz™1GHz]

Maigin -6 di

40 I

1 2 BM
o

0.0
30.000 40 50 60 7O B0 [MHz]) 300 400 500 600 70O 1000.000
. Emission - . Table
Frequency | Reading | Factor Limit Margin Antenna
No. Level Detecter . Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1* 31.5095 45.60 -16.67 28.93 40.00 -11.07 peak 115 72
2 44.4308 38.56 -15.41 23.15 40.00 -16.85 peak 132 216
3 59.6493 34.23 -16.66 17.57 40.00 -22.43 peak 105 334
4 148.4410 | 32.67 -15.20 17.47 43.50 -26.03 peak 114 104
5 240.8304 | 36.81 -15.33 21.48 46.00 -24.52 peak 126 54
6 595.1329 | 32.09 -5.30 26.79 46.00 -19.21 peak 144 57
Remarks:

1.Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
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Above 1GHz Data:
GFSK

_ . Peak (PK)
Frequency Range 1GHz ~ 25GHz Detector Function Average (AVG)

Test Channel Channel 0

Antenna Polarity & Test Distance: Horizontal at 3 m

1200  dBu¥/m

3

FCC Part 15.247 [Above 1GHz]-PK ﬁ

60
FCC Part 15.247 [Above lfs'H?j-:'HEY/ \

0.0
2350.000 2355.50 2361.00 2366.50 2372.00 2377.50  2383.00 238850  2394.00 2405.00 MHz
No Frequency | Reading | Factor ET(iasvsei?n Limit Margin Detecter Antenna Xﬂgllz
) (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1 2368.297 | 39.96 0.81 40.77 74.00 -33.23 peak 371 232
2 2368.297 | 27.17 0.81 27.98 54.00 -26.02 AVG 371 232
3# 2402.244 | 85.20 0.83 86.03 peak 371 232
44# 2402.244 | 72.09 0.83 72.92 AVG 371 232
5 4804.000 | 42.20 6.60 48.80 74.00 -25.20 peak 130 328
6 4804.000 | 28.71 6.60 35.31 54.00 -18.69 AVG 130 328
7 7206.000 | 40.15 10.08 50.23 74.00 -23.77 peak 129 332
8 7206.000 | 28.68 10.08 38.76 54.00 -15.24 AVG 129 332
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2402MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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Peak (PK
Frequency Range 1GHz ~ 25GHz Detector Function (PK)
Average (AVG)

Test Channel Channel 0

Antenna Polarity & Test Distance: Vertical at 3 m

1200 dBu¥/m

3
FCC Part 15.247 [Above 1GHz])-PK ﬁ\

FCC Part 15 247 [Above 1GHz]-AVE

60

W

0.0
2350.000 2355.50 2361.00 2366.50 2372.00 2377.50 2383.00 2388.50 2394.00 2405.00 MHz
No. | Freguency | Readra | Foctor | Lowl” | LA | Mogn | petcier | Artene | Table gl
(dBuV/m)
1 2366.202 | 38.77 0.82 39.59 74.00 -34.41 peak 177 181
2 2366.202 | 27.24 0.82 28.06 54.00 -25.94 AVG 177 181
3# 2402.244 | 88.93 0.83 89.76 peak 177 181
4# 2402.244 | 75.04 0.83 75.87 AVG 177 181
5 4804.000 | 41.48 6.60 48.08 74.00 -25.92 peak 100 26
6 4804.000 | 28.71 6.60 35.31 54.00 -18.69 AVG 100 26
7 7206.000 | 40.74 10.08 50.82 74.00 -23.18 peak 100 347
8 7206.000 | 28.67 10.08 38.75 54.00 -15.25 AVG 100 347
Remarks:

1.Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2.#2402MHz: Fundamental frequency.

3.The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)
Average (AVG)

Test Channel

Channel 39

Antenna Polarity & Test Distance: Horizontal at 3 m

No Frequenc| Reading | Factor ET;SVS;?n Limit Margin Detecter Agéeiggta I\ﬁtg)llz
y (MHz) | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 4882.000| 41.92 6.77 48.69 74.00 -25.31 peak 245 304
2 4882.000| 28.43 6.77 35.20 54.00 -18.80 AVG 245 304
3 7323.000| 41.28 10.37 51.65 74.00 -22.35 peak 185 265
4 7323.000| 28.51 10.37 38.88 54.00 -15.12 AVG 185 265
Antenna Polarity & Test Distance: Vertical at 3 m
. Emission . : Antenna Table
Frequenc| Reading | Factor Limit Margin .
No. Level Detecter | Height Angle
y (MHz) | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 4882.000| 42.69 6.77 49.46 74.00 -24.54 peak 100 207
2 4882.000| 28.43 6.77 35.20 54.00 -18.80 AVG 100 207
3 7323.000| 42.41 10.37 52.78 74.00 -21.22 peak 102 113
4 7323.000| 28.50 10.37 38.87 54.00 -15.13 AVG 102 113
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value
2. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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Frequency Range 1GHz ~ 25GHz Detector Function iszragpe}?AVG)
Test Channel Channel 78

Antenna Polarity & Test Distance: Horizontal at 3 m

1200  dBu¥/m

1

/—)\ FCC Part 15.247 (Above 1GHz]-PK
&0 —— - . 4
FCC Part 15247 [Above 1GHz]-AYG

3
W
0.0
2478.000 2480.20 2482 40 2484.60 2486.80 2489.00 2491.20 2493.40 2495.60 2500.00 MHz
No Frequency | Reading Factor ET;SVS;?n Limit Margin Detecter Antenna Xﬁblli
’ (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Deggree)
1# 2480.160 | 89.01 0.85 89.86 peak 100 236
2# 2480.160 | 75.27 0.85 76.12 AVG 100 236
3 2493.475 | 39.12 0.86 39.98 74.00 -34.02 peak 100 236
4 2493.475 | 27.49 0.86 28.35 54.00 -25.65 AVG 100 236
5 4960.000 | 42.12 6.93 49.05 74.00 -24.95 peak 137 225
6 4960.000 | 28.54 6.93 35.47 54.00 -18.53 AVG 137 225
7 7440.000 | 41.80 10.67 52.47 74.00 -21.53 peak 204 149
8 7440.000 | 28.34 10.67 39.01 54.00 -14.99 AVG 204 149
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2480MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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~ ; Peak (PK)
Frequency Range 1GHz ~ 25GHz Detector Function Average (AVG)
Test Channel Channel 78

Antenna Polarity & Test Distance: Vertical at 3 m

120.0 dBuV/m

FCC Part 15.247 [Above 1GHz]-PK

60}
/ \ FCC Part 15.247 [Above 1GHz]-AYG
k.—?g

WWW

0.0
2478.000 2480.20 248240 2484 60 2486.80 2489.00 249120  2493.40 2495 60 2500.00 MHz
No Frequency | Reading | Factor ET;SVSei?n Limit Margin Detecter Antenna Xﬂgllz

(MHz) | (dBuV) | (dB) | (ygiyymy | (dBuVIM) (dB) Height (cm)] (pegree)
1# 2480.160 | 93.49 0.85 94.34 peak 100 154
2# 2480.160 | 78.80 0.85 79.65 AVG 100 154
3 2483.776 | 40.85 0.85 41.70 74.00 -32.30 peak 100 154
4 2483.776 | 28.87 0.85 29.72 54.00 -24.28 AVG 100 154
5 4960.000 | 42.31 6.93 49.24 74.00 -24.76 peak 100 137
6 4960.000 | 28.59 6.93 35.52 54.00 -18.48 AVG 100 137
7 7440.000 | 40.95 10.67 51.62 74.00 -22.38 peak 106 227
8 7440.000 | 28.31 10.67 38.98 54.00 -15.02 AVG 106 227
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2480MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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8DPSK
) Peak (PK)
Frequency Range 1GHz ~ 25GHz Detector Function
Average (AVG)

Test Channel Channel 0

Antenna Polarity & Test Distance: Horizontal at 3 m

1200 dBu¥Y/m

3

FCC Part 15.247 (Above 1GHz]-PK /\

FCC Part 15247 [Above 1GHz]-AV(

60

0.0
2350000 235550  2361.00 236650 237200 237750 238300 238850  2394.00 2405.00 MHz
. Emission - . Table
o | TR | Toneny | e | v || B | Docr| S| Ao
1 2361.794 38.82 0.81 39.63 74.00 -34.37 peak 111 228
2 2361.794 2717 0.81 27.98 54.00 -26.02 AVG 111 228
3# 2402.024 85.99 0.83 86.82 peak 111 228
4# 2402.024 70.40 0.83 71.23 AVG 111 228
5 4804.000 41.11 6.60 47.71 74.00 -26.29 peak 186 310
6 4804.000 28.76 6.60 35.36 54.00 -18.64 AVG 186 310
7 7206.000 41.36 10.08 51.44 74.00 -22.56 peak 119 248
8 7206.000 28.66 10.08 38.74 54.00 -15.26 AVG 119 248
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2402MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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) Peak (PK)
Frequency Range 1GHz ~ 25GHz Detector Function
Average (AVG)

Test Channel Channel 0

Antenna Polarity & Test Distance: Vertical at 3 m

1200 dBu¥/m

FCC Part 15.247 [Above 1GHz]}-PK 4\
i

FCC Pant 15.247 [Above 1GHz]-AVG

N D A O

60

0.0
2350000 235550  2361.00 236650 237200 237750  2383.00 238850  2394.00 2405.00 MHz
vo. | Freauency [ Reang [ recor | ETEE [ Lo T vt [ o] Mo | rame
. Lol (Bl L) (dBuV/m) ) &) (cm) (Degree)
1 2375.130 40.44 0.81 41.25 74.00 -32.75 peak 144 178
2 2375.130 27.22 0.81 28.03 54.00 -25.97 AVG 144 178
3# 2402.024 91.11 0.83 91.94 peak 144 178
4# 2402.024 72.68 0.83 73.51 AVG 144 178
5 4804.000 41.73 6.60 48.33 74.00 -25.67 peak 225 133
6 4804.000 28.71 6.60 35.31 54.00 -18.69 AVG 225 133
7 7206.000 41.40 10.08 51.48 74.00 -22.52 peak 188 120
8 7206.000 28.85 10.08 38.93 74.00 -35.07 peak 188 120
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2402MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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~ : Peak (PK)

Frequency Range 1GHz ~ 25GHz Detector Function Average (AVG)

Test Channel Channel 39

Antenna Polarity & Test Distance: Horizontal at 3 m

No. Frequency| Reading| Factor ET'e‘Q:/Se'?n Limit Margin | Detecte Agé?gr?ta Xﬁg:‘;
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m)| (dB) r (cm) (Degree)
1 4882.000 40.84 6.77 47.61 74.00 -26.39 | peak 201 177
2 4882.000 28.47 6.77 35.24 54.00 -18.76 | AVG 201 177
3 7323.000 41.14 10.37 51.51 74.00 -22.49 | peak 187 245
4 7323.000 28.49 10.37 38.86 54.00 -15.14 | AVG 187 245
Antenna Polarity & Test Distance: Vertical at 3 m
. Emission . : Antenna Table
No. Fr?&tlj_iezr;cy Fzggil\r;)g Fac;())r Level ( dé_:JT/I/tm) M(ng)m Detecter| Height Angle
(dBuV/m) (cm) (Degree)
1 4882.000 42.63 6.77 49.40 74.00 -24.60 | peak 230 166
2 4882.000 28.46 6.77 35.23 54.00 -18.77 | AVG 230 166
3 7323.000 40.25 10.37 50.62 74.00 -23.38 | peak 215 255
4 7323.000 28.51 10.37 38.88 54.00 -15.12 | AVG 215 255
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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- . Peak (PK)

Frequency Range 1GHz ~ 25GHz Detector Function Average (AVG)

Test Channel Channel 78

Antenna Polarity & Test Distance: Horizontal at 3 m

1200 dBu¥/m

/'\ FCC Part 15.247 [Above 1GHz)-PK
ol FCC Part 15 247 [Above 1GHz]-AVG
\J
e T T e e e
A
0.0
2478.000 2480.20 2482.40 2484.60 248680 2489.00 2491.20 249340 2495.60 2500.00 MHz
. Emission . . Table
Frequency | Reading Factor Limit Margin Antenna
No. Level Detecter : Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1# 2479.940 88.27 0.85 89.12 peak 193 189
2# 2479.940 70.71 0.85 71.56 AVG 193 189
3 2483.731 40.46 0.85 41.31 74.00 -32.69 peak 193 189
4 2483.731 27.96 0.85 28.81 54.00 -25.19 AVG 193 189
5 4960.000 40.94 6.93 47.87 74.00 -26.13 peak 125 200
6 4960.000 28.62 6.93 35.55 54.00 -18.45 AVG 125 200
7 7440.000 40.23 10.67 50.90 74.00 -23.10 peak 114 275
8 7440.000 28.73 10.67 39.40 54.00 -14.60 AVG 114 275
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value
2. #2480MHz: Fundamental frequency.
3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not

required to be report.
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~ : Peak (PK)
Frequency Range 1GHz ~ 25GHz Detector Function Average (AVG)
Test Channel Channel 78

Antenna Polarity & Test Distance: Vertical at 3 m

1200 dBu¥/m

FCC Part 15.247 [Above 1GHz]-PK
& FCC Part 15.247 [Above 1GHz]-AYG
N
A
0.0
2478.000 24B80.20 2482 40 2484 60 248680 2489.00 2491.20 2493 40 2495 60 2500.00 MHz
. Emission . . Table
Frequency | Reading Factor Limit Margin Antenna
No. Level Detecter . Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1# 2480.028 | 97.38 0.85 98.23 peak 193 189
2# 2480.028 | 78.79 0.85 79.64 AVG 193 189
3 2483.643 | 45.18 0.85 46.03 74.00 -27.97 peak 193 189
4 2483.643 | 31.47 0.85 32.32 54.00 -21.68 AVG 193 189
5 4960.000 | 38.33 6.93 45.26 74.00 -28.74 peak 112 214
6 4960.000 | 28.33 6.93 35.26 54.00 -18.74 AVG 115 214
7 7440.000 | 37.86 10.67 48.53 74.00 -25.47 peak 158 199
8 7440.000 | 27.78 10.67 38.45 54.00 -15.55 AVG 158 199
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
Margin value = Emission level — Limit value

2. #2480MHz: Fundamental frequency.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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3.3 NUMBER OF HOPPING FREQUENCY USED
3.3.1 Limits

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

3.3.2 Measurement procedure

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

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

3.3.3 Test setup

EUT SPECTRUM
[ ANALYZER
ey

10dB ATTENUATION
PAD
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3.3.4 Test result

There are 79 hopping frequencies in the hopping mode. Please refer to next page for the test result. On the
plots, it shows that the hopping frequencies are equally spaced.

Agilent Spectrum Anatyzer - Swopt S
W Rl

Center Freq 2.441750000 GHz

Ref Offset 537 dB
Ref 19.37 dBm

L il
Start 2.40000 GHz
#Res BW 510 kHz

; Fast 'y
IFGain:Low

GFSK

T Trig-FreaRun

Biteen: 20 48

#VBW 3.0 MHz

BAvg Type: RI‘;!S

“Stop 2.48350 GHz
#Sweep 100.0 ms (1001 pts)
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3.4 DWELL TIME ON EACH CHANNEL

3.4.1 Limits

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds multiplied by the number of hopping channels employed.

3.4.2 Measurement procedure

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. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode.
And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

3.4.3 Test setup

EUT SPECTRUM
[ ANALYZER
—

10dB ATTENUATION
PAD

LTC-R-7069-FCC15.247-A0



CVC CVC Testing Technology Co., Ltd.

Test Report No.: FCC2023-0049-RF1 Page 35 of 57

3.4.4 Test result

GFSK
Number of transmision in a period
Nl (channel number*0.4 sec) Length of
; S Result Limit .
Mode Hopping Swee transmission (msec) | (msec) Verdict
Channel Period timep times times time (msec)
(sec) in a sweep | in a period
(sec)
DH1 79 31.6 3.16 31 310 0.383 118.575| 400 Pass
DH3 79 31.6 3.16 15 150 1.640 246.000| 400 Pass
DH5 79 31.6 3.16 9 90 2.888 259.920| 400 Pass

Note: Test plots of the transmitting time slot are shown as below.

8DPSK
Number of transmision in a period
NvFilsesr 6 (channel number*0.4 sec) Lt o
: 9o | Result | Limit .
Mode Hopping Swee transmission (msec) | (msec) Verdict
Channel Period timep times times time (msec)
(sec) in a sweep | in a period

(sec)
3DHA1 79 31.6 3.16 30 300 0.384 115.140| 400 Pass
3DH3 79 31.6 3.16 16 160 1.637 261.920| 400 Pass
3DH5 79 31.6 3.16 11 110 2.885 317.350| 400 Pass

Note: Test plots of the transmitting time slot are shown as below.
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3.5 20DB EMISSION BANDWIDTH

3.5.1 Limits

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

3.5.2 Measurement procedure

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. 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.

3.5.3 Test setup

EUT SPECTRUM
[ ANALYZER
ey

10dB ATTENUATION
PAD
3.5.4 Test result
20dB Bandwidth (MHz
Channel F“(a,\‘jl‘f_lezr;cy (MHz) Limit
GFSK 8DPSK

0 2402 0.993 1.317 >25kHz
39 2441 1.080 1.296 >25kHz
78 2480 0.978 1.317 >25kHz
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3.6 OCCUPIED BANDWIDTH MEASUREMENT
3.6.1 Limits

Report Only

3.6.2 Measurement procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with resolution bandwidth in the range of 1% to
5% of the anticipated emission bandwidth, and a video bandwidth at least 3x the resolution bandwidth and
set the detector to PEAK. The width of a frequency band such that, below the lower and above the upper
frequency limits, the mean powers emitted are each equal to a specified percentage 0.5%o0f the total mean
power of a given emission.

3.6.3 Test setup

EUT SPECTRUM
[ ANALYZER
—

10dB ATTENUATION
PAD
3.6.4 Test result
GFSK
Operation Frequency | Occupied Bandwidth (MHz) Measured of Frequencies (MHz)
Channel (MHz) Result Limit FL FH Limit
0 2402 0.8632 - 2401.505 2402.498 2400~2483.5
78 2480 0.8801 - 2479.499 2480.477 2400~2483.5
8DPSK
Operation Frequency | Occupied Bandwidth (MHz) Measured of Frequencies (MHz)
Channel (MHz) Result Limit FL FH Limit
0 2402 1.1771 - 2401.334 2402.651 2400~2483.5
78 2480 1.1912 - 2479.328 2480.645 2400~2483.5
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3.7 HOPPING CHANNEL SEPARATION

3.7.1 Limits

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

3.7.2 Measurement procedure

a. Span: Wide enough to capture the peaks of two adjacent channels.

b. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary
to best identify the center of each individual channel.
c. Video (or average) bandwidth (VBW) = RBW.

d. Sweep: Auto.

e. Detector function: Peak.

f.Trace: Max hold.

g. Allow the trace to stabilize.

3.7.3 Test setup

EUT SPECTRUM
I ANALYZER
—
10dB ATTENUATION
PAD
3.7.4 Test result
GFSK
- Frequency Channel Minimum Limit
Hopping Channel (MHz) Separation (MHz) (MHz)
0 2402 0.921 0.655
39 2441 1.046 0.173
78 2480 0.933 0.645
8DPSK
. Frequency Channel Minimum Limit
ey Gl (MHz) Separation (MHz) (MHz)
0 2402 0.999 0.869
39 2441 1.002 0.855
78 2480 0.996 0.869
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3.8 CONDUCTED OUTPUT POWER

3.8.1 Limits

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For

all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

3.8.2 Measurement procedure

DI Measurement using a spectrum analyzer (SA), Selection of test method:

X Maximum peak conducted output power

The following procedure shall be used when an instrument with a resolution bandwidth that is greater than

the DTS bandwidth is available to perform the measurement:
a) Set the RBW > DTS bandwidth.

b) Set VBW> [3 x RBW]

c) Set span > [3 x RBW]

d) Sweep time = auto couple.

e) Detector = peak

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.
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<] Maximum conducted (average) output power

a)

b)

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

Turn on the 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.

SA Setting:

1)* Set span to at least 1.5 times the OBW

2)* Set sweep trigger to "free run."

3)* Set RBW= 1% to 5% of the OBW. not to exceed 1MHz.

4)* Set VBW = 3 x RBW

5)* Number of points in sweep= 2 x span /RBW. (This gives bin-to-bin spacing < RBW / 2. so that
narrowband signals are not lost between frequency bins).

6)* Sweep time < (number of points in sweep) x T. where T is defined in 11.6. If this gives a sweep time
less than the auto sweep time of the instrument. then method AVGSA-3 shall not be used (use AVGSA-
3A). The purpose of this step is so that the averaging time in each bin is less than or equal to the
minimum time of a transmission.

7)* Detector =RMS (power averaging).

8)* Trace mode =Max hold.

9)* Allow max hold to run for at least 60 s or longer as needed to allow the trace to stabilize.

10)* Compute power by integrating the spectrum across the OBW of the signal using the instrument's
band power measurement function with band limits set equal to the OBW band edges. If the instrument
does not have a band power function. then sum the spectrum levels (in power units) at intervals equal to
the RBW extending across the entire OBW.

d. Measure the captured power within the band and recording the plot.

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

3.8.3 Test setup

EUT SPECTRUM
[ ANALYZER
—

10dB ATTENUATION
PAD
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3.8.4 Test result

Peak Power
RF Output Power Power Limit
Channel Freq. (dBm) (mW) (mW) Verdict
No. (MHz) GFSK M/4DQPSK GFSK 8DPSK
0 2402 4.650 7.350 2917 5.433 <125 Pass
39 2441 4.260 6.930 2.667 4,932 <125 Pass
78 2480 4.220 6.890 2.642 4.887 <125 Pass

Average Power

RF Output Power Power Limit
Channel Freq. (dBm) (mW) (mW) Verdict
No. (MHz) GFSK MN/4ADQPSK GFSK 8DPSK
0 2402 3.230 3.150 2.104 2.065 <125 Pass
39 2441 3.100 3.030 2.042 2.009 <125 Pass
78 2480 3.000 2.770 1.995 1.892 <125 Pass
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Peak Power Spectrum Plot
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Average Power Spectrum Plot
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3.9 OUT OF BAND EMISSION MEASUREMENT
3.9.1 Limits

Below —20dB of the highest emission level of operating band (in 100KHz RBW).

3.9.2 Measurement procedure

The transmitter output was connected to the spectrum analyzer via a low loss cable. of Spectrum
Analyzer was set RBW to 100 kHz and VBW to 300 kHz with suitable frequency span including 100
MHz bandwidth from band edge. Detector = PEAK and Trace mode = Max Hold. The band edges was
measured and recorded.

3.9.3 Test setup

EUT SPECTRUM
[ ANALYZER
—_—

10dB ATTENUATION
PAD
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3.9.4 Test result

TestMode Antenna Channel Fre[ﬁ/lll?_lazr]lge R[edf E(;:/]el E%srl:]l]t [Ia:_;,n,:] Verdict
Reference 4.29 4.29 - PASS

2402 30~1000 4.29 -61.76 <-15.71 PASS

1000~26500 4.29 -49.52 <-15.71 PASS

Reference 3.95 3.95 - PASS

DH5 Ant1 2441 30~1000 3.95 -61.35 <-16.05 PASS
1000~26500 3.95 -49.76 <-16.05 PASS

Reference 3.64 3.64 PASS

2480 30~1000 3.64 -61.62 <-16.36 PASS

1000~26500 3.64 -48.86 <-16.36 PASS

Reference 2.07 2.07 - PASS

2402 30~1000 2.07 -60.48 <-17.93 PASS

1000~26500 2.07 -49.67 <-17.93 PASS

Reference 2.35 2.35 - PASS

3DH5 Ant1 2441 30~1000 2.35 -60.71 <-17.65 PASS
1000~26500 2.35 -49.57 <-17.65 PASS

Reference 3.71 3.71 - PASS

2480 30~1000 3.71 -61.41 <-16.29 PASS

1000~26500 3.71 -49.42 <-16.29 PASS

TestMode Antenna ChName Channel RFdf E?nv]el EGS;I]’[ [Iag:::] Verdict
Low 2402 4.63 -50.32 <-15.37 PASS

High 2480 4.16 -54.54 <-15.84 PASS

DH5 Antt Low Hop_2402 4.22 -50.57 <15.78 PASS
High Hop 2480 4.16 -47.8 <-15.84 PASS

Low 2402 4.00 -44.7 <-16 PASS

High 2480 4.26 -51.85 <-15.74 PASS

3DHS Ant1 Low Hop 2402 1.83 -49.61 <-18.17 PASS
High Hop 2480 3.22 -49.33 <-16.78 PASS

LTC-R-7069-FCC15.247-A0




Test Report No.: FCC2023-0049-RF1

CVC Testing Technology Co., Ltd.

Page 50 of 57

GFSK

8DPSK

Hopping Disabled Low Channel

Hopping Disabled Low Channel

Reference Level

[P er TR ————
L

® Trig: Frws Bun g ok 0110
At v 3

D000 GHx
URe s B 100

Center Fregq
2AUHENS CHg

Reference Level

BAvg Type: M5
Trig Fres Fen AvgiHsid: 10010
Ahmen: 30 48

e
T S
e Freg Wiy Types: e
e Trig: Frasflun g P ot 30150
Ftia v 3% I

tart 30.0 MHz 5 I I g 3 “Slop 1.0000 G

WRes B 100 ] ] ) s (30001 pas;

g Ty RS
Trig: Fras Fan Augiald: 1040

VB 300 K H2

e
"

er Freg g Tk WAL
e Trig: Frasflun g ot 30150
Ftia e 3% I

WAy TyRe- FME
Trigs Pras Ren Avgiiieia: 107
anmer: 20

LTC-R-7069-FCC15.247-A0



Test Report No.: FCC2023-0049-RF1

CVC Testing Technology Co., Ltd.

Page 51 of 57

GFSK
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4 PHOTOGRAPHS OF TEST SETUP

Please refer to the attached file (Test Photos).
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5 PHOTOGRAPHS OF THE EUT

Please refer to the attached file (External Photos report and Internal Photos).
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Important

(1) The test report is valid without the official stamp of CVC;

(2) Any part photocopies of the test report are forbidden without the written

permission from CVC,;

(3) The test report is invalid without the signatures of Approval and Reviewer;
(4) The test report is invalid if altered;

(5) Objections to the test report must be submitted to CVC within 15 days.
(6) Generally, commission test is responsible for the tested samples only.

(7) As for the test result “-” or “N” means “not applicable”, “/" means “not test”,

“‘P” means “pass” and “F” means “fail’

**The test data and test results given in this test report should only be used for purposes
of scientific research, teaching and internal quality control when the CMA symbol is not

presented.**

Address of the laboratory: CVC Testing Technology Co., Ltd.
Address: No.3,TiantaiyiRoad,KaitaiAvenue,ScienceCity,Guangzhou,China
Post Code: 510663 Tel: 020-32293888

FAX: 020-32293889 E-mail: office@cvc.org.cn

LTC-R-7069-FCC15.247-A0



	1SUMMARY OF TEST RESULTS
	1.1LIST OF TEST AND MEASUREMENT INSTRUMENTS
	1.2MEASUREMENT UNCERTAINTY
	1.3TEST LOCATION

	2GENERAL INFORMATION
	2.1GENERAL PRODUCT INFORMATION
	2.2OTHER INFORMATION
	2.3TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL
	DESCRIPTION

	2.4GENERAL DESCRIPTION OF APPLIED STANDARDS
	2.5DESCRIPTION OF SUPPORT UNITS

	3TEST TYPES AND RESULTS
	3.1 CONDUCTED EMISSION MEASUREMENT
	3.1.1Limit
	3.1.2Measurement procedure
	3.1.3Test setup
	3.1.4Test results

	3.2 RADIATED EMISSIONS 
	3.2.1Limits
	3.2.2Measurement procedure
	3.2.3Test setup
	3.2.4Test results

	3.3 NUMBER OF HOPPING FREQUENCY USED
	3.3.1Limits
	3.3.2Measurement procedure
	3.3.3Test setup
	3.3.4Test result

	3.4 DWELL TIME ON EACH CHANNEL
	3.4.1Limits
	3.4.2Measurement procedure
	3.4.3Test setup
	3.4.4Test result

	3.5 20DB EMISSION BANDWIDTH
	3.5.1Limits
	3.5.2Measurement procedure
	3.5.3Test setup
	3.5.4Test result

	3.6 OCCUPIED BANDWIDTH MEASUREMENT
	3.6.1Limits
	3.6.2Measurement procedure
	3.6.3Test setup
	3.6.4Test result

	3.7 HOPPING CHANNEL SEPARATION
	3.7.1Limits
	3.7.2Measurement procedure
	3.7.3Test setup
	3.7.4Test result

	3.8 CONDUCTED OUTPUT POWER
	3.8.1Limits
	3.8.2Measurement procedure
	3.8.3Test setup
	3.8.4Test result

	3.9 OUT OF BAND EMISSION MEASUREMENT
	3.9.1Limits
	3.9.2Measurement procedure
	3.9.3Test setup
	3.9.4Test result


	4PHOTOGRAPHS OF TEST SETUP
	5PHOTOGRAPHS OF THE EUT

