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1 General Information

1.1 Description of EUT

Product name: Bluetooth CD+G Karaoke System

Brand name: iKaraoke, ADT, auna

Model name: KS214B-BT

Series model: KS214, KS21X-BT, KS21X, 10026826, KS214-BT

) ) ] All the model are the same circuit and RF module, X can be
Difference in series models: ) )
0-9, A-Z, for different coloration or export country.

Operation frequency: 2402-2480MHz

Modulation type: GFSK, 11/4-DQPSK,8DPSK

Bit Rate of transmitter: 1 Mbps,2 Mbps,3 Mbps

Antenna type: PCB Antenna

Antenna gain: -0.68dBi

Max. output power: 3.391dBm

Hardware version: V1.0

Software version: V1.0

Power supply: DC 9V from adapter AC 120V/60Hz

Model:GKYPS0080090UL1
Adapter information: Input: 100-240V ~ 50/60Hz 0.5A
Output: DC 9V 800mA

Battery: N/A

1.2 Operation channel list

Channel Frzaiﬁgcy Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 -- --
26 2428 53 2455 -- --
1.3 Test channel list
Channel Channel Frequency (MHz)
Low 00 2402
Middle 39 2441
High 79 2480
1.4 Ancillary equipment list
Equipment Model SIN Manufacturer Certificate type
Adapter GKYPS0080090UL1 / / /

1.5 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.

Item Equipment Brand Model/Type No. Series No. Note

/ / / / / /

Note:
(1)The support equipment was authorized by Declaration of Confirmation.

(2)For detachable type 1/O cable should be specified the length in cm in T Length s column.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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2 Summary of Test Results

Test procedures according to the technical standards:

No. Standard Section Test Item Result Remark
1 15.203/15.247(c) Antenna requirement Pass
2 15.247(b)(1) Peak output power Pass
3 15.207 Conducted emission Pass
4 15.247(d) Band edge Pass
5 15.205/15.209 Spurious emission Pass
6 15.247(a)(1) 20dB occupied bandwidth Pass
7 15.247(a)(1) Ca”gg;‘fgt‘i’;?‘:ies Pass
8 15.247(a)(1) Hopping channel number Pass
9 15.247(a)(1) Dwell time Pass

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd.

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 20°C~30°C

Humidity 30%~70%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity 2%

3.4 Test software

Software ]
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz_Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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4 Equipment List
Equipment Equipment Manufactur Model Serial No. Calibration Due date
No. Name er date
Spectrum .
MTI-E001 Analyzer Agilent E4407B | MY41441082 | 2017/09/18 | 2018/09/17
CMU 200
MTI.EQo2 | universalradio | Rohde&schw | .\, 5qq 114587 | 2017/09/18 | 2018/09/17
communication arz
tester
MTI-E004 | EMI Test Receiver ROhdaefZ‘SChW ESPI 1000314 | 2017/09/18 | 2018/09/17
MTI-E006 Broadband | oo apeck | VULB916 872 2017/09/18 | 2018/09/17
antenna 3
MTI-EQ07 Horn antenna schwarabeck BB';gglz 1201 2017/09/18 | 2018/09/17
MTI-E014 amplifier America 8447D | 3113A06150 | 2017/09/18 | 2018/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A11§43/20 2017/09/18 | 2018/09/17
Generator
Coupled
MTI-EO016 decoupling Schloder CDA A2210332/20 2017/09/18 | 2018/09/17
M2/M3 15
network
MTI-E032 | Comprehensive | Rohde&schw |\ 1 eqq 124192 2017/09/13 | 2018/09/12
test iInstrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2017/08/22 | 2018/08/21
MTI-E040 Spectrum Agilent N9020A | MY49100060 | 2017/09/05 | 2018/09/04
analyzer
MTI-E041 | Signal generator Agilent N5182A | MY49060455 | 2017/09/23 | 2018/09/22
MTI-E042 Aréae'gg;'t%?a' Agilent E4421B | GBA40051240 | 2017/09/23 | 2018/09/22
Dare RPR3006 | 16l00054SN
MTI-E043 Power probe Instruments W 016 2017/09/29 | 2018/09/28
MTI-EQ47 10dB attenuator Mini-Circuits | UNAT-10+ 15542 2017/09/24 | 2018/09/23
MTI-E049 spectrum Rohde&schw | - o 39 100019 2017/09/18 | 2018/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2017/09/24 | 2018/09/23
generator
Active Loop FMZB
MTI-EO051 Antenna 9kHz - Schwarzbeek 00044 2017/09/26 | 2018/09/25
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | Z-NA18- 1 1608001 | 2017/09/18 | 2018/09/17
amplifier 40G-21
Technology
MTI-E053 | 15-40G Antenna | Schwarzbeek BBHOA917 BBHA831705 2017/09/18 | 2018/09/17

Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 EUT Antenna

The EUT antenna is PCB antenna (-0.68dBi). It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.2 Peak output power

5.2.1 Limit
FCC Partl15 Subpart C
] o Frequency Range
Section Test Item Limit
(MHz)
15.247(b)(1) Pe‘;")‘(‘w‘\’;ip“t Power<1W(30dBm) 2400-2483.5
5.2.2 Test setup
EUT Spectrum
Analyzer

5.2.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHz)
RBW=3MHz, VBW=8MHz, Detector=Peak (If 20dB BW > 1 MHZz)

(3) The EUT was set to continuously transmitting in the max power during the test.

5.2.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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Test data
] Bluetooth CD+G Karaoke
EUT : System Model Name KS214B-BT
Temperature : |25 °C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 9V from adapter
FSK
Maximum Peak Output
Frequency .
Test Channel Limit (dB
(MHz) Power(dBm) Imit (dBm)
CHOO 2402 0.287 30
CH39 2441 1.158 30
CH78 2480 3.391 30
m/4-DQPSK
Maximum Peak Output
Frequency .
Test Channel
(MHz) Power(dBm) Limit (dBm)
CHOO 2402 -0.415 20.97
CH39 2441 0.843 20.97
CH78 2480 3.044 20.97
8DPSK
Maximum Peak Output
Frequency L
Test Channel L B
(MHz) Power(dBm) imit (dBm)
CHOO 2402 -1.363 20.97
CH39 2441 0.021 20.97
CH78 2480 3.285 20.97

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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GFSK TX CHOO0

GFSK TX CH39

v mm a-Par Frequency
AvglHald:> 100100 N0: Fast 5o T
IFGain:low © BAtten: 30 dB

Auto Tune Auto Tune

Ref Offset05 dB Mkr1 2.402 175 GHz Mkr1 2.440 817 GHz

[ dsiciv__Ref 10.30 dBm 0.287 dBm [ogmdy_ Ref 11.14 dBm 1.158 dBm

og og

‘ Center Freq ' CenterFreq
— 2.402000000 GHz, - 2.441000000 GHz
StartFreq StartFreq
2399500000 GHz| 2.438500000 GHz.
StopFreq Stop Freq
2404500000 GHz| 2443500000 GHz.
CF Step| CF Step|
500.000 kHz. 500.000 kHz;
JAuto Man| Auto Man|
Freq Offset Freq Offset
0Hz OHz

Center 2.402000 GHz Span 5.000 MHz Center 2.441000 GHz Span 5.000 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)

e smarus usa sTaTus

GFSK TX CH78

/4-DQPSK TX CH00

s

sTaTus)

=

Frequency
werlF FRRE o Fast T e TeFRrREE

Auto Tune Auto Tune
Mkr1 2.479 842 GHz Rel Offset 0.5 dB. Mkr1 2.402 175 GHz
[dsiciv__Ref 13.43 dBm 3.391 dBm [ogmay _ Rer 9.18 dBm -0.415 dBm

og og

. Center Freq . Center Freq

- — 2.480000000 GHz, — 2.402000000 GHz

StartFreq StartFreq

2477500000 GHz| 2.389500000 GHz.

StopFreq Stop Freq

24826500000 GHz| 2.404500000 GHz.

CF Step| CF Step|
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JAuto Man| Auto Man|

Freq Offset Freq Offset

0Hz OHz
Center 2.480000 GHz Span 5.000 MHz Center 2.402000 GHz Span 5.000 MHz
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sTATUS

/4-DQPSK TX CH39

/4-DQPSK TX CH78

2.441000000 GHz Avg Type: Log-Pur queney
NG Fa 0o AvglHold:>100/100
IFGainLow  #Amte:
Auto Tune| Auto Tune
Ref Offset05 dB MKr1 2.440 875 GHz Ref Offset 0.5 dB Mkr1 2.479 717 GHz
[9gBidiv__Ref 10.56 dBm 0.843 dBm [ogaie  Rel 1285 dsm 3.044 dBm
’ Center Freq ’ CenterFreq
— — 2.441000000 GHz, — 2.480000000 GHz
StartFreq StartFreq
2.438500000 GHz 2477500000 GHz
StopFreq Stop Freq
2.443500000 GHz, 2482500000 GHz
CF Step| CF Step|
500.000 kHz 600.000 kHz
Auto Man Auto Man
FreqOffset Freq Offset
0 Hz| 0Hz
Center 2441000 GHz Span 5.000 MHz Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
= sratus = stamus
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8DPSK TX CHOO0 8DPSK TX CH39

AZEDT|

Peak Search

quency

L e
arker 1 2.44091666666

Lo
D:‘lF FPRPP |';1.., &= | I;t:e:r:); I:En Avg|Held:> 100100 Ym‘? s
Auto Tune|
Mkr1 2.402 125 GHz Mkr1 2.440 917 GHz
RefOffset0.5 cB
-1.363 dBm [g ey Ref .63 dBm 0.021 dBm

Avg Typ
AvglHold>

3 Tri n
Oainilow ™ SAtten: 30 4B
NextPeak|

Ref Offset05 dB
[raémimu Ref 8.32 dBm

— K 1 | | Senter Freql || i Next Pk Right|
2.402000000 GHz| ’

104
StartFreq
GHz (| 20

Next Pk Left

stopFreg| ||
2.404500000 GHzZ| Marker Delta |

CFstep|l|| =«
500.000 kHz. Mkr—CF
Aauta Man|

Freqofset] || o Mkr—RefLvl
0 Hz|

More
Center 2.402000 GHz Span 5.000 MHz Center 2441000 GHz ‘Span 5.000 MHz Tof2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 2.0 MHz Sweep 1.00 ms (601 pts)

s sTaTus) = sTaTUs

8DPSK TX CH78

A
Avg Type: v
AvglHald:> 100100

Frequency

e

Auto Tune,
Mkr1 2.479 958 GHz
Ref Offset 0.5 dB
Jodeiciy Ref 13.01 dBm 3.285 dBm
og

. Center Freq
— T _ T T T 2.480000000 GHz|

StartFreq
2477500000 GHz,

StopFreq
24826500000 GHz|

CF Step|
500.000 kHz
Auto Man

Freq Offset
0Hz

Center 2480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)

s sTaTus)
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5.3 Conducted emission

5.3.1 Limits
Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note

(1)The tighter limit applies at the band edges.
(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency

in the range.

5.3.2 Test setup

Vertical Reference
Ground Plane /Test Receiver

el |—,
EUT © o © ©
40cm /M""‘oooo
80cm
L] [ ~N B L
I\ 1

\Horizontal Reference
Ground Plane

Note: 1L..Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.3.3 Test procedure
a. EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the

power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

d. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

e. |/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length
shall not exceed 1 m.

f. LISN at least 80 cm from nearest part of EUT chassis.
For the actual test configuration, please refer to the related Item —EUT Test Photos.

5.3.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
Bluetooth CD+G Karaoke
: ) KS214B-BT
EUT System Model Name
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 9V from adapter AC .
: Normal link
Test Voltage 120V/60Hz Test Mode
80.0 dBuY
70
60 FCCPart15 ClassB AC Conduction(QP)
|
ECCPart15 ClassB AL Conduction[AVG]
50 | 11
40 ¥
i
30 \‘W“‘l*l)\ peak
‘l*rm.fﬁ
20
10
0
10
20
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freg.  Level Factor ~ment Limit Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 * 0.1695 56.95 -0.03 56.92 64.98 -8.06 QP
2 0.1695 18.81 -0.03 18.78 54.98 -36.20 AVG
3 0.3414 46.98 -0.03 46.95 5917 -12.22 QP
4 0.3414 20.77 -0.03 20.74 4917 -28.43 AVG
5 0.8141 42 88 -0.03 42.85 56.00 -13.15 QP
6 0.8141 25.04 -0.03 25.01 46.00 -20.99 AVG
7 1.3336 46.35 -0.04 46.31 56.00 -9.69 QP
8 1.3336 2492 -0.04 24 .88 46.00 -21.12 AVG
9 7.8320 39.82 -0.07 39.75 60.00 -20.25 QP
10 7.8320 27.01 -0.07 26.94 50.00 -23.06 AVG
11 18.6719 47 65 -0.24 47 .41 60.00 -12.59 QP
12 18.6719 4047 -0.24 40.23 50.00 -9.77 AVG
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Bluetooth CD+G Karaoke
: .o KS214B-BT
EUT System Model Name
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
DC 9V from adapter AC .
: : Normal link
Test Voltage 120V/60Hz Test Mode
80.0 dBuvY
70
o \ FCCPart15 ClassB AC Conduction(@P)
Il |
3 FCCPart15 ClassB AL Conduction[AVGE)
50
40
. peak
20 AVG
20 J‘ A J
ki
10
’ U
10
-20
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 * 01734  59.97 -0.03 5994 64.80 -4.86 QP
2 0.1734  15.31 -0.03 1528 54.80 -39.52 AVG
3 0.4039 51.75 -0.03 51.72 57.77 -6.05 QP
4 0.4039 2595 -0.03 2592 4777 -21.85 AVG
5 1.0172  46.08 -0.04 46.04 56.00 -9.96 QP
6 1.0172  28.385 -0.04 28.81  46.00 -17.19 AVG
7 1.3961  45.12 -0.04 4508 56.00 -10.92 QP
8 1.3961  25.41 -0.04 25.37 46.00 -20.63 AVG
9 3.6602 3942 -0.05 39.37 56.00 -16.63 QP
10 3.6602 33.43 -0.05 33.38 46.00 -12.62 AVG
11 19.1758  45.74 -0.24 4550 60.00 -1450 QP
12 19.1758  38.10 -0.24 37.86 50.00 -12.14  AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Bluetooth CD+G Karaoke
: .o KS214B-BT
EUT System Model Name
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 9V from adapter AC .
: : Normal link
Test Voltage 240V/60Hz Test Mode
80.0 dBuY
70
60 FCCPart15 ClassB AC Conduction[QP)
|
ECCPart15 ClassB AL Conduction[AVGE)
50
40 nhnvlf\'_uﬂ,-ﬂ'[a ‘\\
;"\r\'vlrw-h. |
30 peak
“lave
20
10
0
10
20
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuVv dB dBuV dBuVv dB Detector Comment
1 0.2983 45.81 -0.03 45.78 60.29 -14.51 QP
2 0.2983 34.98 -0.03 34 .95 50.29 -15.34 AVG
3 0.4273 53.74 -0.03 53.71 57.31 -3.60 QP
4 0.4273 33.33 -0.03 33.30 47.31 -14.01 AVG
5 0.7125 46.52 -0.03 46.49 56.00 -9.51 QP
6 0.7125 2712 -0.03 27.09 46.00 -18.91 AVG
7 1.5328 43.81 -0.04 43.77 56.00 -12.23 QP
8 1.5328 30.31 -0.04 30.27 46.00 -15.73 AVG
9 6.4413 39.48 -0.05 39.43 60.00 -20.57 QP
10 6.4413 34.82 -0.05 34.77 50.00 -15.23 AVG
11 18.7210 46.62 -0.24 46.38 60.00 -13.62 QP
12 18.7210 41.68 -0.24 41.44 50.00 -8.56 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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] Bluetooth CD+G Karaoke )
EUT : System Model Name. : KS214B-BT
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
. |DC 9V from adapter AC . :
Test Voltage 240V/60Hz Test Mode Normal link
80.0 dBuY
70
\ FCCPart15 ClassB AC Conduction(QP)
60 I
FCCPart15 ClassB AL Conduction[AVG)
%0 3 5 L | 3
40 Nﬂ f?
' o “bdj‘u\-\ v
3 ”p '\qh l‘r'dwlr"n'\' 44
A L PR R
. ! “1AVG
20 of
K \
10 [ ‘r \ »\r Y u
0 V
10
20
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. MkK. Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV dBuV dB Detector Comment
1~ 0.4234 50.92 -0.03 50.89 57.38 -6.49 QP
2 0.4234 39.12 -0.03 39.09 47.38 -8.29 AVG
3 0.8609 44.64 -0.04 44.60 56.00 -11.40 QP
4 0.8609 30.79 -0.04 30.75 46.00 -156.25 AVG
5 1.1461 45.20 -0.04 45.16 56.00 -10.84 QP
6
7
8

1.1461 256.63 -0.04 25.59 46.00 -20.41 AVG
2.0172 42.85 -0.05 42.80 56.00 -13.20 QP
2.0172 29.50 -0.05 29.45 46.00 -16.55 AVG

9 6.1758 38.80 -0.05 38.75 60.00 -21.25 QP
10 6.1758 32.96 -0.05 32.91 50.00 -17.09 AVG
11 19.3594 47.87 -0.25 47.62 60.00 -12.38 QP
12 19.3594 41.33 -0.25 41.08 50.00 -8.92 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4 Radiated spurious emission

5.4.1 Limits

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be

- Page 21 of 60 -
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followed.
Frequency Field Strength Measurement Distance
(MHz) (micorvolts/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
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto

9kHz~150kHz / RB 200Hz for QP
150kHz~30MHz / RB 9kHz for QP
30MHz~1000MHz / RB 120kHz for QP

Start ~ Stop Frequency
Start ~ Stop Frequency
Start ~ Stop Frequency

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna T

1-4m

EUT am
- > Amplifier
—
D'8|m Analyzer

Radiated emission test-up frequency 30MHz~1GHz

1
1
1
1
1
1
' | ]
' 1
] 2 |
A— O —
1 1
1 1
' |
1

Turntable J

Imto 4m
Spectrum \ EUT|
Analyzer _|:|_ IO.Sm
| — —

Ground Plane —

Coaxial Cable

Radiated emission test-up frequency above 1GHz

......... DRG] | IR —
A\
Turntable 4m
X EUT v |
§ 15
15 A
/ ] i
_IAmD”ﬁe I Test Receiver
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5.4.3 Test procedure
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a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 m for below 1GHz and 1.5m for above
1GHz the ground at a 3 meter. The table was rotated 360 degrees to determine the position of the

highest radiation.

C. The height of the equipment or of the substitution antenna shall be 0.8 m for below 1GHz
and 1.5m for above 1GHz; the height of the test antenna shall vary between 1 m to 4 m. Both
horizontal and vertical polarizations of the antenna are set to make the measurement.

d. For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of
emissions at the specified measurement distance, while keeping the measurement antenna aimed
at the source of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna elevation shall be that which
maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

e. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and

then Quasi Peak detector mode re-measured.

f.If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement

performed.

g. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Average 1 MHz 10 Hz

Note: for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the measured value
should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100 [kHz]/narrower RBW [kHz]). , the
narrower RBW is 1 kHz and RBWCF is 20 dB for the frequency 9 kHz to 150 kHz, and the narrower RBW is 10

kHz and RBWCF is 10 dB for the frequency 150 kHz to 30 MHz.
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5.4.4 Test results

5.4.4.1 Radiation emission

Below 30MHz
EUT: Bluetooth CD+G )40 Name: KS214B-BT
Karaoke System
Temperature: 20 °C Relative Humidtity: 48%
DC 9V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz
Test Mode: TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- - - - Pass
-- - - - Pass
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuV) + distance extrapolation factor.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Between 30MHz — 1GHz

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2 :The peak value is less than the AV value, AV value is not required Factor added by
measurement software automatically.

Note3: The following data is the worst mode. The worst data is GHSK

] Bluetooth CD+G Karaoke . i
EUT : System Model Name : KS214B-BT
Relative o )
Humidity: 52% Phase: H
DC 9V from adapter AC

Pressure: 1010 hPa Test Voltage : 120V/60Hz
Test Mode : Normal link

800 dBu¥/m

70

60

FCC Class B 3M R adiation
50 Manmn -6 dB [
L3 §
40 I I | -4- 5
1 [

30

20 WM

10

0.0

30,000 40 50 60 70 80 [(MHz) 300 400 500 600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Qver
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector
1 71.8319 47.76 -14.54 33.22 40.00 -6.78 QP
2 135.0319 52.61 -15.51 37.10 43.50 -6.40 QP
3 *  270.3747 52.83 -10.81 42.02 46.00 -3.98 QP
4 383.9318  48.62 -8.70 39.92 46.00 -6.08 QP
5 480.5276  44.70 -7.57 37.13 46.00 -8.87 QP
6 ! 675.2078  47.37 -7.26 40.11 46.00 -5.89 QP
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EUT : g‘gmth CD+GKaraoke |\ iodel Name :  |KS214B-BT
Relative .
Humidity: 52% Phase: \Y,
Pressure: 1010 hPa Test Voltage : 1D2(30\9/>gg|?lrzn adapter AC
Test Mode : Normal link
80.0 dBuV/m
70
60
FCC Class B 3M Radiation |
50 Maigin -6 dB i
I [
] 6
X Tt B ey o
: DAL
20
10
0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector
1 ! 64.4330 47.78 -12.77 35.01 4000 -499 QP
2 ! 67.9128 49.19 -13.67 35.52 40.00 -448 QP
3 ! 71.8319 50.27 -14.17 36.10 40.00 -390 QP
4 ! 107.8876  50.07 -12.15 37.92 43.50 -558 QP
) *  135.0319 54.96 -14.51 40.45 4350 -3.05 QP
6 I 162.0414  53.24 -13.84 39.40 4350 -410 QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



../../../文件專區/2006年新版報告格式/2006ReportFormats/ReFoDatabase/InputPowers.doc

Microtest

il STt A, & - Page 27 of 60 - Report No.: MTi180813E048
ﬁﬂ:ﬂl‘l *L‘l. ,I)]Ij J P
1G-25GHz

EUT : Bluetooth CD+G Karaoke System [Model Name : KS214B-BT

. .- DC 9V from adapter AC
. 0,
Relative Humidity: |52% Test Voltage 120V/60Hz
Pressure : 1010 hPa Test Mode Normal link

Note: (1) All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).
(2) Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor
(3) All other emissions more than 20dB below the limit.

All the modulation modes have been tested, and the worst result was report as below:

Frequenc| Read Cable | Antenna| Preamp |Emission Limits Margin
y Level loss Factor Factor Level Remark | Comment
(MHZz) (dBuv) (dB) dB/m (dB) (dBpV/m)|(dBuV/m) (dB)

Low Channel (2402 MHz)(GFSK)--Above 1G
4804.11 | 63.14 5.21 35.59 44.30 59.64 74.00 -14.36 Pk Vertical
4804.11 | 42.04 5.21 35.59 44.30 38.54 54.00 -15.46 AV Vertical
7206.21 | 60.02 6.48 36.27 44.60 58.17 74.00 -15.83 Pk Vertical
7206.21 | 44.26 6.48 36.27 44.60 42.41 54.00 -11.59 AV Vertical
4804.12 | 61.36 5.21 35.55 44.30 57.82 74.00 -16.18 Pk Horizontal
4804.12 | 43.78 5.21 35.55 44.30 40.24 54.00 -13.76 AV Horizontal
7206.22 | 63.05 6.48 36.27 44.52 61.28 74.00 -12.72 Pk Horizontal
7206.22 | 47.62 6.48 36.27 44.52 45.85 54.00 -8.15 AV Horizontal

Mid Channel (2441 MHz)(GFSK)--Above 1G
4882.32 | 64.09 5.21 35.66 44.20 60.76 74.00 -13.24 Pk Vertical
4882.32 | 43.24 5.21 35.66 44.20 39.91 54.00 -14.09 AV Vertical
7323.22 | 59.61 7.10 36.50 44.43 58.78 74.00 -15.22 Pk Vertical
7323.22 | 48.64 7.10 36.50 44.43 47.81 54.00 -6.19 AV Vertical
4882.13 | 61.94 5.21 35.66 44.20 58.61 74.00 -15.39 Pk Horizontal
4882.13 | 48.35 5.21 35.66 44.20 45.02 54.00 -8.98 AV Horizontal
7323.13 | 61.67 7.10 36.50 44.43 60.84 74.00 -13.16 Pk Horizontal
7323.13 | 42.04 7.10 36.50 44.43 41.21 54.00 -12.79 AV Horizontal

High Channel (2480 MHz)(GFSK)-- Above 1G
4960.31 | 67.04 5.21 35.52 44.21 63.56 74.00 -10.44 Pk Vertical
4960.31 | 42.26 5.21 35.52 44.21 38.78 54.00 -15.22 AV Vertical
7440.27 | 60.73 7.10 36.53 44.60 59.76 74.00 -14.24 Pk Vertical
7440.27 | 46.32 7.10 36.53 44.60 45.35 54.00 -8.65 AV Vertical
4960.25 | 67.87 5.21 35.52 44.21 64.39 74.00 -9.61 Pk Horizontal
4960.25 | 47.76 5.21 35.52 44.21 44.28 54.00 -9.72 AV Horizontal
7440.13 | 61.50 7.10 36.53 44.60 60.53 74.00 -13.47 Pk Horizontal
7440.13 | 45.29 7.10 36.53 44.60 44.32 54.00 -9.68 AV Horizontal
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5.4.4.2 Band edge - radiated

All the modulation modes have been tested, and the worst result was report as below:
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Frequenc Metgr Cable Antenna | Preamp | Emission Limits Margin | Detector

y Reading Loss Factor Factor Level Comment

(MHz) (dBpVv) (dB) dB/m (dB) (dBpV/m) | (dBuV/m) (dB) Type
1Mbps (8DPSK)-hopping
2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 44.29 2.97 27.80 43.80 31.26 54 -22.74 AV Horizontal
2310.00 58.39 2.97 27.80 43.80 45.36 74 -28.64 Pk Vertical
2310.00 42.31 2.97 27.80 43.80 29.28 54 -24.72 AV Vertical
2390.00 58.94 3.14 27.21 43.80 45.49 74 -28.51 Pk Vertical
2390.00 42.57 3.14 27.21 43.80 29.12 54 -24.88 AV Vertical
2390.00 58.18 3.14 27.21 43.80 44.73 74 -29.27 Pk Horizontal
2390.00 43.53 3.14 27.21 43.80 30.08 54 -23.92 AV Horizontal
2483.50 58.05 3.58 27.70 44.00 45.33 74 -28.67 Pk Vertical
2483.50 43.69 3.58 27.70 44.00 30.97 54 -23.03 AV Vertical
2483.50 60.29 3.58 27.70 44.00 47.57 74 -26.43 Pk Horizontal
2483.50 41.81 3.58 27.70 44.00 29.09 54 -24.91 AV Horizontal
1Mbps(8DPSK)-Non-hopping

2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 45.00 2.97 27.80 43.80 31.97 54 -22.03 AV Horizontal
2310.00 58.10 2.97 27.80 43.80 45.07 74 -28.93 Pk Vertical
2310.00 42.96 2.97 27.80 43.80 29.93 54 -24.07 AV Vertical
2390.00 57.76 3.14 27.21 43.80 44.31 74 -29.69 Pk Vertical
2390.00 43.22 3.14 27.21 43.80 29.77 54 -24.23 AV Vertical
2390.00 57.05 3.14 27.21 43.80 43.60 74 -30.40 Pk Horizontal
2390.00 43.04 3.14 27.21 43.80 29.59 54 -24.41 AV Horizontal
2483.50 57.82 3.58 27.70 44.00 45.10 74 -28.90 Pk Vertical
2483.50 42.52 3.58 27.70 44.00 29.80 54 -24.20 AV Vertical
2483.50 59.18 3.58 27.70 44.00 46.46 74 -27.54 Pk Horizontal
2483.50 42.17 3.58 27.70 44.00 29.45 54 -24.55 AV Horizontal
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5.4.4.3 Spurious Emission in Restricted Band 3260MMHz-18000MHz

EUT : Bluetooth CD+G Karaoke System [Model Name : KS214B-BT
. . DC 9V from adapter AC
. 0,
Relative Humidity: |[52% Test Voltage 120V/60Hz
Pressure : 1010 hPa Test Mode Normal link

All the modulation modes have been tested, and the worst result was report as below:
The following data is the worst mode. The worst data is GHSK

MATIITTIN

Frequenc | Readin | Cable Preamp |Emission| , . . . |Detecto
a Limits | Margin
y glLevel| Loss | - . | Factor Lgl\?:el e r Comment
(MHz) | (dBpV) | (dB) dB/m (dB) 5/ /mL; v /mL; (dB) Type
3260 60.24 4.04 29.57 44.70 49.15 74 -24.85 Pk Vertical
3260 50.02 4.04 29.57 44.70 38.93 54 -15.07 AV Vertical
3260 62.90 4.04 29.57 44.70 51.81 74 -22.19 Pk Horizontal
3260 51.25 4.04 29.57 44.70 40.16 54 -13.84 AV Horizontal
3332 64.58 4.26 29.87 44.40 54.31 74 -19.69 Pk Vertical
3332 53.38 4.26 29.87 44.40 43.11 54 -10.89 AV Vertical
3332 62.61 4.26 29.87 44.40 52.34 74 -21.66 Pk Horizontal
3332 52.85 4.26 29.87 44.40 42.58 54 -11.42 AV Horizontal
17797 44.01 10.99 43.95 43.50 55.45 74 -18.55 Pk Vertical
17797 33.88 10.99 43.95 43.50 45.32 54 -8.68 AV Vertical
17788 43.88 11.81 43.69 44.60 54.78 74 -19.22 Pk Horizontal
17788 31.35 11.81 43.69 44.60 42.25 54 -11.75 AV Horizontal
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5.5 20dB occupied channel bandwidth

5.5.1 Limit
FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequency Range (MHz)
15.247a(1) 20dB bandwidth N/A 2400-2483.5

5.5.2 Test setup

Spectrum
Analyzer

EUT

5.5.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

5.5.4 Test results
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Test data
] Bluetooth CD+G Karaoke )
EUT System Model Name KS214B-BT
Temperature : |25 °C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage : DC 9V from adapter
Frequency 20dB Bandwidth Limit
Mode (MH2) (MH2) (kHz2) Result
2402 0.9074 N/A Pass
GFSK 2441 0.8817 N/A Pass
2480 0.8725 N/A Pass
2402 1.272 N/A Pass
n /4-DQPSK 2441 1.271 N/A Pass
2480 1.281 N/A Pass
2402 1.287 N/A Pass
8DPSK 2441 1.260 N/A Pass
2480 1.268 N/A Pass
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Test plots
GFESK mode
TX CHOO
Agilent Spectrum Analyzer. - Occupied BW.
RL RF S0f  AC SEMNSEINT A\ BLIGH OFF 10:47:51 AM Jul 23, 2018
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
100 2.402000000 GHz|
200
300
-40.0
-50.0
600
-70.0
-60.0
CF Step
Center 2.402 GHz Span 2 MHz|[, 200000 KH
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 4.54 dBm Freq Offset
836.25 kHz 0Hz
Transmit Freq Error 3.498 kHz OBW Power 99.00 %
x dB Bandwidth 907.4 kHz x dB -20.00 dB
MSG STATUS
TX CH39
RL RF S0 AC SENSEINT M\ ALIGN OFF 105309 AMIU23, 2018 [
Center Freq 2.441000000 GHz | Center Fraq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
o.oo Center Freq(|
-10.0 2.441000000 GHz|
-20.0
-30.0
400 -
-50.0
-50.0
700
-80.0
CF Step
Center 2.441 GHz Span 2 MHz|[, -~ 20000042
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—/—
Occupied Bandwidth Total Power 6.25 dBm Freq Offset
835.90 kHz 0Hz
Transmit Freq Error -8.910 kHz OBW Power 99.00 %
x dB Bandwidth 881.7 kHz x dB -20.00 dB
MSG STATUS
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TX CH78

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC

SEMSE:INT N ALIGN OFF 11:00:11 &M Jul 23, 2018

1/4-DQPSK

Center Freq 2.480000000 GHz | Center Freq: 2.460000000 GHz Radio Std: None Frequency
[w] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
100 2.480000000 GHz|
200
300
-40.0
-50.0
600
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 9.50 dBm Freq Offset
835.58 kHz 0Hz
Transmit Freq Error -5.890 kHz OBW Power 99.00 %
x dB Bandwidth 872.5 kHz x dB -20.00 dB
MSG STATUS
TX CHOO

Agilent Spectrum Analyzer - Occupied BW

S0&  AC

SEMSEIMT| A\ ALIGN OFF 1L:49:05 AM U123, 2018

RF
Center Freq 2.402000000 GHz

Center Frqu 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(f
100 2.402000000 GHz
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
CF Step
Center 2.402 GHz Span 2 MHz[, -~ 200000 kHZ
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||——
Occupied Bandwidth Total Power 7.10 dBm Freq Offset
1.1687 MHz 0Hz
Transmit Freq Error 35.026 kHz OBW Power 99.00 %
x dB Bandwidth 1.272 MHz x dB -20.00 dB

STATUS
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TX CH39

Agilent Spectrum Analyzer - Occupied BW

RF S0Q  AC

SEMSE:INT

M\ ALIGH OFF

12:10:56 PM Jul 23, 2018

Frequency

ICenter Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
100 - 2.441000000 GHz|
200
300
-40.0 potiss L
-50.0
600
-70.0
-60.0
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 8.55dBm Freq Offset
1.1706 MHz 0Hz
Transmit Freq Error 23.972 kHz OBW Power 99.00 %
x dB Bandwidth 1.271 MHz x dB -20.00 dB
MSG STATUS
TX CH78

50 Q

AC

SEMSE:INT

M\ ALIGH OFF

12:15:28 PM Jul 23, 2018

Frequency

ICenter Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 i Center Freq(f
100 b fusm s 2.480000000 GHz|
200
300
-40.0
-50.0
600
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 11.1 dBm Freq Offset
1.1697 MHz 0Hz
Transmit Freq Error 23.758 kHz OBW Power 99.00 %
x dB Bandwidth 1.281 MHz x dB -20.00 dB
MSG STATUS
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8DPSK mode
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TX CHOO

Agilent Spectrum Analyzer - Occupied BW

RF S0Q  AC

SEMSE:INT N ALIGN OFF 12:32:17 PM Jul 23, 20

18

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(|
100 2.402000000 GHz|
200
300
-40.0 O SENPAS—
-50.0
600
-70.0
-60.0
CF Step
Center 2.402 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 5.66 dBm Freq Offset
1.1714 MHz 0Hz
Transmit Freq Error 22.732 kHz OBW Power 99.00 %
x dB Bandwidth 1.287 MHz x dB -20.00 dB
MSG STATUS
TX CH39

S0a

AC

SEMSEIMT| A\ ALIGN OFF 12:36:45 PM Jul 23, 201

g

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radie Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(f
100 2.441000000 GHz
-20.0
-30.0
-40.0 et
-50.0
-60.0
-70.0
-80.0
CF Step
Center 2.441 GHz Span 2 MHz[, -~ 200000 kHZ
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms||——
Occupied Bandwidth Total Power 7.56 dBm Freq Offset
1.1612 MHz 0Hz
Transmit Freq Error 20.225 kHz OBW Power 99.00 %
x dB Bandwidth 1.260 MHz x dB -20.00 dB

STATUS
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TX CH78
Agilent Spectrum Analyzer - Occupied BW.
RL RF S0q  AC SEMSE:INT M\ ALIGN OFF 02:3L40PMI23, 2018 [ |
Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Frequency
[w] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
B | | |
0.00 ] I N Center Freq(
100 e 2.480000000 GHz|
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 11.6 dBm Freq Offset
1.1583 MHz 0Hz
Transmit Freq Error 25.045 kHz OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -20.00 dB
MSG STATUS
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5.6 Carrier frequency separation

5.6.1 Limit
FCC Part15 (15.247) , Subpart C
) o Frequency Range
Section Test Item Limit
(MHz)
Channel >25KHz or >two-thirds of the 20 dB
15.247(a)(1) Separation bandwidth (Which is greater) 2400-2483.5
5.6.2 Test setup
EUT Spectrum
Analyzer

5.6.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
(2) Spectrum Setting:
RBW=30 kHz, VBW=100 kHz, detector= Peak, Sweep Time =auto.
(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting

for the Test.

5.6.4 Test results
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Test data
] Bluetooth CD+G Karaoke
EUT : System Model Name KS214B-BT
Temperature : 25 °C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 9V from adapter
Test Mode GFSK m/4-DQPSK, 8DPSK Mode,/CH0O0, CH39, CH78
Frequency Test Result Limit
Mode Channel (MH2) (KH2) (kHz) Result
Low 2402 1000 >604.933 | 2/3 of 20dB BW Pass
GFSK Middle 2441 1000 >587.800 | 2/3 of 20dB BW | Pass
High 2480 1000 >581.667 | 2/3 of 20dB BW Pass
Low 2402 1000 >848.000 | 2/3 of 20dB BW Pass
1/4-DQPSK | Middle 2441 1000 >847.333 | 2/3 of 20dB BW Pass
High 2480 1000 >854.000 | 2/3 of 20dB BW Pass
Low 2402 1000 >858.000 | 2/3 of 20dB BW Pass
8DPSK Middle 2441 1000 >840.000 | 2/3 of 20dB BW Pass
High 2480 1000 >845.333 | 2/3 of 20dB BW Pass
Test plots

GFSK mode-CHO0
Agilent Spectrum Analyzer, - Swept SA
L RF 500 AC SEMSEINT) M ALIGN OFF 10:50:29 AM Jul 23, 2018 F
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TRecE[[ 3456 requency
PNO: Far 0 Trig: Free Run TVFE‘
IFGainiLow ~ #Atten: 30 dB pafF PPRFP
MKr2 2.403 005 GHz Auto Tune
[0 geic__Ref 16.19 dBm -3.75 dBm
B19 t ’2 Center Freqff
-3.81 2.402500000 GHz|
Vi T
RET] ,,—\/’V’[ s \/\N ﬂ‘, \'V\/\
238
,f‘/ \'\ StartFreq||
338 .
- 2.401000000 GHzZ|
P N T
638 Stop Freq(j
738 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz CFstep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
I S N S AN N i) T | [ uito Man
1 N 1 f 2,402 005 GHz 381dBm
N 1 f 2.403 005 GHz 375 dBm
i Freq Offset
5 0 Hz|
6
7
8
9
10
1"
12
MSG STATUS
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GFSK mode-CH39

Agilent Spectrum Analyzer - Swept SA

L RF S0&  AC SEMSEIINT N ALIGN OFF 10:56:38 AM Jul 23, 2018 Fi
Center Freq 2.441500000 GHz | Trig: Fras Run Avg Type: Log-Pwr T35 958 requency
Foamiow ™ #Atten: 30 dB wFFPEe?
MKr2 2.441 835 GHz Auto Tune
[0 geic_Ref 13.00 dBm -1.97 dBm
0 t '2 Center Freqff
200 2.441500000 GHz|
A S T
o - / | » — M
-22.0
. o Ty StartFreq||
o 2.440000000 GHz
: 7
520 \'\ ,-/'Nh
620 Stop Freq(j
720 2443000000 GHz|
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 30553}&!;
T Fuion [ wonw N aste  Man
2.440 835 GHz -2.06 dBm
2.441 835 GHz 497 dBm
Freq Offset
0 Hz|
MSG STATUS

GFSK mode-CH78

Agilent Spectrum Analyzer - Swept SA
L

RF S0f  AC SEMNSEINT A\ BLIGH OFF F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRACE requency
PNO: Far 0 Trig: Free Run TVFE‘
IFGainiLow ~ #Atten: 30 dB pafF PPRFP
MKkr2 2.480 005 GHZ AutoTune
[0 geic_Ref 20.00 dBm 0.61 dBm
100 t ’2 Center Freq(|
0.0 ‘/\,_f P 2.479500000 GHz
0.0 ,r-f’J v ‘u\« n/"') \!\1
-20.0 7
o Nr,‘"" \'—\ StartFreq||
P N 2.478000000 GHz
: 1w
-50.0 \‘\Uf'w/
0.0 Stop Freq(j
700 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kidz
[ v ] FunCTion [ FUNCTION W UNC Auto Man
NoTf 2.479 005 GHz 0.629 dBm
N1 f 2.480 005 GHz 0.61 dBm
3 Freq Offset
5 0 Hz|
8
7
3
E]
10
1
12
MSG STATUS
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w/4-DQPSK mode-CHOO

Agilent Spectrum Analyzer - Swept SA
RL RF s0q  AC SENSEINT A\ALIGH OFF 12:06:19 PM Jul23, 2018

Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TRACE[[T2 345 6 Frequency
PNO: Far 0 Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB DETIF FFEFF
Ref Offset0.5 dB MKkr2 2.403 005 GHZ Auto Tune
E%gBldiv Ref 17.31 dBm -2.465 dBm
o 1 ’2 Center Freql|
ek 2.402500000 GHz|
] T
27 /’"M'MJ\NJ’[ I, m o
-227 '/JJI "\‘\
07 3 StartFreq||
42'7 S| | 2401000000 GHZ
-82.7
627 Stop Freq(j
727 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kidz
[ v ] FUNCTION [ FUNCTION W UNC Auto Man
2.402 005 GHz 2523 dBm
2.403 005 GHz :2.465 dBm
Freq Offset
0 Hz|
MSG STATUS

w/4-DQPSK mode-CH39

Agilent Spectrum Analyzer - Swept SA
RL

RF S0f  AC SEMNSEINT A\ BLIGH OFF F
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRACE requency
PNO: Far 0 11i9:Free Run TVFE‘
IFGain:Low #Atten: 30 dB DET|F PRPP P
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.442 005 GHz
E%gBldiv Ref 14.89 dBm -0.929 dBm
1 2
o }{"ﬂ_\ ’ Center Freq(
E e, il
511 j,d o w7 W AW ﬁ“hwm 2.441500000 GHz
-18.1 d‘)fﬂ \\‘
=251
551 ,,"’ StartFreq||
. ol.col! T | 2.440000000 GHz
-55.1
5.1 Stop Freq(j
75.1 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) ey Step

[ T i [Fowonw O Auto Man

N 1 f 2.441 005§ GHz -1.023 dBm
N 1 f 2.442 005 GHz 0.929 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
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m/4-DQPSK mode-CH78

Agilent Spectrum Analyzer - Swept SA
RL RF S0 &

SEMSEIMT]

W ALIGN OFF

Center Freq 2.479500000 GHz | Avg Type: Log-Pwr Frequency
PNO: Far Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB pETIP FFFFPF
Ref Offset 0.5 dB Mkr2 2.480 005 GHz Auto Tune
E%gBldiv Ref 20.50 dBm 1.451 dBm
" : '2 Center Freq(j
o il 2.479500000 GHz
.50 JFMJ ™, [T s
9.5 »'fr h“\‘
295 StartFreqf
s Tt | 2.478000000 GHZ
-49.5
£9.5 Stop Freq(|
TS 2.481000000 GHz

Center 2.479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kidz
AR N T AL C Auto Man
2.479 005 GHz 1.437 dBm
2.480 005 GHz 1.451 dBm
Freq Offset
0 Hz|
MSG STATUS
8DPSK mode-CHOO
Agilent Spectrum Analyzer - Swept SA
RL RF S50Q SEMNSEINT A\ BLIGH OFF 12:34:12 PM Jui 23, 2018 F
Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRecE]. - 3456 requency
PNO: Far Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB DETIF FFEFF
Ref Offset0.5 dB MKkr2 2.403 005 GHZ Auto Tune
E%gBldiv Ref 16.26 dBm -3.577 dBm
o 1 ’2 Center Freq(|
e 2.402500000 GHz|
37 T e — Py i A o
-237 / h\'-
37 J’{J StartFreqf
43'7 | Soind | 2.401000000 GHz
-83.7
37 Stop Freq(j
737 2.404000000 GHz|

Center 2.402500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz

T o

#Sweep 100 ms (601 pts)

FUNC

CF Step
300.000 kHz|

Auto Man

Freq Offset|
0Hz

N 1 f 2.402 005 GHz -3.678 dBm

N 1 f 2.403 005 GHz 35677 dBm
3
4
5
6
7
8
9
10
1
12
MSG

STATUS
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8DPSK

mode-39

Agilent Spectrum Analyzer - Swept SA

RL RF S0 & SEMNSEINT A\ BLIGH OFF 12:39:18 PM Jui 23, 2018 F
Center Freq 2.441500000 GHz Avg Type: Log-Pwr TRecE[. - 3456 requency
PNO: Far Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB DET|F PRPP P
MKkr2 2.442 005 GHz Auto Tune
Ref Offset 0.5 dB
E%gBldiv Ref 15.30 dBm -1.993 dBm
1
e y 62 Center Freq(f
A0 o 2441500000 GHz|
W g A [ I =
147 u—rﬂ TP ] \-"—nf'Jln,.n'\..lr'\‘\—-_\‘_k"l\
-24.7
r r‘J StartFreq||
. 4'7 ottt "o )| 2.440000000 GHz|
-64.7
4.7 Stop Freq(j
747 2.443000000 GHz|

Center 2.441500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz

2.441 005 GHz
2.442 005 GHz

T o

-2.100 dBm
-1.993 dBm

#Sweep 100 ms (601 pts)

FUNCTION W/

CF Step
300.000 kHz|

Auto Man

Freq Offset|
0Hz

STATUS

8DPSK mode-CH78

Agilent Spectrum Analyzer - Swept SA
RL

RF S0 & SEMNSEINT A\ BLIGH OFF F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRACE requency
PNO: Far Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB DETIF FPFF P
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.480 005 GHz
E%gBldiv Ref 20.32 dBm 0.410 dBm
" 1 2 Center Freq(
0320 2.479500000 GHz|
. MJMWWJ e MWMJ\\‘M ]
9.7 -"}J h\'\
297 r‘f i StartFreqf
s —— e, || 2.478000000 GHZ
-49.7
£9.7 Stop Freq(|
97 2.481000000 GHz|

Center 2.479500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz

2.479 005 GHz
2.480 005 GHz

T o

0.387 dBm
0.410 dBm

#Sweep 100 ms (601 pts)

FUNC

CF Step
300.000 kHz|

Auto Man

Freq Offset|
0Hz

STATUS
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5.7 Hopping Channel
5.7.1 Description

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping channels
during each transmission. However, the system, consisting of both the transmitter and the receiver, must be
designed to comply with all of the regulations in this section should the transmitter be presented with a
continuous data (or information) stream. In addition, a system employing short transmission bursts must
comply with the definition of a frequency hopping system and must distribute its transmissions over the

minimum number of hopping channels specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the
system to recognize other users within the spectrum band so that it individually and independently chooses
and adapts its hopsets to avoid hopping on occupied channels is permitted. The coordination of frequency
hopping systems in any other manner for the express purpose of avoiding the simultaneous occupancy of

individual hopping frequencies by multiple transmitters is not permitted.

5.7.2 Limit
Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.

5.7.3 Test setup

Spectrum
Analyzer

EUT

5.7.4 Test procedure

The testing follows ANSI C63.10-2013 clause 7.8.3

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = the frequency band of operation

RBW : To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold
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5.7.5 Test results
HOPPING CHANNEL

Mode Quantity of Hopping Limit Results
Channel
GFSK, m/4-DQPSK, 8DPSK 79 >15 Pass
Test plots
GFSK mode
20
First Channel :2402.227MMHz
Last Channel :2479.882MHz _RM
.
2
1
0
-10
E—ZU
=30
-40
-50
2400 24100 24200 24300 2440.0 2450.0 2450.0 2470.0 2480.02483.500
(MHZ)
m/4-DQPSK mode
20
First Channel :2402.227MHz
Last Channel :2480.021MHz RN
.
2
u 1WWWWWWWWWWWWNWWW
-10
E—ZU
=30
-40
-50
2400 2410.0 24200 24300 24400 2450.0 2450.0 2470.0 2420.024283.500
(MHZ)
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8DPSK mode
204
First Channel :2402.088MHz
Last Channel :2480.160MHz _
2
07—
_10_
E—ZD

a0

_4p ]

2400 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2430.02483.500
(MHZ)

Note: There is a bluetooth device which using FHSS technology, it will be hopping with 79 channel with
random sequence.and aslo it could be detect the using channel when the channel was interferenced by
other devices.the manurfance declare that the bluetooth could use the normal channel was
4,5,6,11,12,16,17,18,36,37,38,39,40,41,42,70,71,72,75,76,77, the device satisfy 15.247 g)& h).
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5.8 Dwell time

5.8.1 Limit
FCC Partl5 (15.247) , Subpart C
] o Frequency Range
Section Test Item Limit
(MHz)
15.247(a)(a) Dwell time 0.4 sec 2400-2483.5
5.8.2 Test setup
EUT Spectrum
Analyzer

5.8.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

(9) The EUT was set to the Hopping Mode for Dwell Time Test

5.8.4 Test results
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Test data
] Bluetooth CD+G Karaoke )
EUT : System Model Name KS214B-BT
Temperature : |25 °C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 9V from adapter
Test Mode GFSK, m1/4-DQPSK, 8DPSK /CH39
Mode |Data Packet| 'reduency |Pulse Duration Dwell Time | ;) | conclusion
(MH2) (ms) (ms)
DH1 2441 0.40 128.00 <0.4 Pass
GFSK DH3 2441 1.66 265.60 <0.4 Pass
DH5 2441 2.91 310.40 <0.4 Pass
2DH1 2441 0.41 131.20 <0.4 Pass
/4 DQPSK| 2DH3 2441 1.66 265.60 <0.4 Pass
2DH5 2441 2.91 310.40 <0.4 Pass
3DH1 2441 0.41 131.20 <0.4 Pass
8DPSK 3DH3 2441 1.66 265.60 <0.4 Pass
3DH5 2441 2.91 310.40 <0.4 Pass
Notel: A period time = 0.4 (s) * 79 = 31.6(s)

Note2:
DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DHS5 time slot = Pulse Duration * (1600/(6*79)) * A period time
Note3: For GFSK, m/4-DQPSK and 8DPSK: The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
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Modulation mode

GFSK mode

Linef :0.40ms
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Pulse Width :0.40ms.
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Modulation mode

/4-DQPSK

Line ems
Pulze Width :0.41ms.
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Modulation mode

GFSK mode

0 Line1 :0.50ms
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5.9 Conducted bandedge
5.9.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

5.9.2 Test setup

Spectrum
Analyzer

EUT

5.9.3 Test procedure

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

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument 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 RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

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

5.9.4 Test results
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Test data
) Bluetooth CD+G Karaoke
EUT : System Model Name KS214B-BT
Temperature : |25 °C Relative Humidity : (60%
Pressure : 1012 hPa Test Voltage DC 9V from adapter

Test plots

Agilent Spectrum Analyzer - Swept SA

GFSK: Band Edge, Left Side

RL RF S50 Q SEMNSE:IMT]| A\ ALIGH OFF 10:48:39 AM Jul23, 2018 E
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[T=3 o5 5 requency
PNO: Fast ) Trig: Free Run T ‘
IFGain:Low #Atten: 30 dB pETPFPFPP
Ref Offset 0.6 cB Mkr2 2.402 120 GHz Auto Tune
10 dBidiv__ Ref 3.43 dBm -1.573 dBm
HLog P
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-266 | L
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| Start 2.31000 GHz

Stop 2.40400 GHz

CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
I S R AN I NS Y M S T |Auto Man
2.399 958 GHz 4908 dBm
2.402 120 GHz 157 ¢Bm
Freq Offset
0 Hz
IMSG 'STATUS
GFSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q SEMSE:INT)| [ ALIGH OFF 11:00:50 AM Jul23, 2018 Fi
Center Freq 2.489000000 GHz ] Avg Type: Log-Pwr TRACE[TE 5556 requency
PNO: Fast 50 Trig: Free Run T ‘
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oD — FUMCTION wIDTH FUNCTION V&LUE Auto Man
N 1 f 2,480 002 GHz 2.37 dBm
N 1 f 2.483 500 GHz 5958 dBm
Freq Offset
0 Hz
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m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:INT| \ALIGN OFF 11:43:55 AM Jul 23, 2018 Fi
Center Freq 2.357000000 GHz ] Avg Type: Log-Pwr TRacE[[=3456 requency
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IMSG STATUS
m/4-DQPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
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N 1 f 2.483 500 GHz 55.20 dBm
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8DPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT| A\ ALIGN OFF 12:33:10PM Jul23, 2018

Center Freq 2.357000000 GHz | Avg Type: Log-Pwr WacE[osasg|  Freduency
PNO: Fast 50 Trig: Free Run TYPE (W] ittt
IFGain:Low — #Atten: 30 dB PP PPPP P
MKr2 2.402 214 GHZ Auto Tune
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A Start Freq||
-48.1
pr 2310000000 GHz,
8.1 TS n e, M WA Jreea, is ey
p—— ] -
-B8.1
78.1 Stop Freq(|
81 2.404000000 GHz|
|Start 2.31000 GHz Stop 2.40400 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MHe
[ 7 [ o A IR |Auto Man
1 N 1 f 2.399 958 GHz 52,34 dBm
N 1 f 2.402 214 GHz 3.09 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
8DPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q A SEMSE:INT| M ALIGH OFF 02:32:26 PM Ul 23, 2018
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr WacE[osasg|  Freduency
PNO: Fast (50 Trig: Free Run TPE(1
IFGain:Low — #Atten: 30 dB PP PPPP P
MKr2 2.483 544 GHZ Auto Tune
10 dBidiv  Ref 7.07 dBm -54.514 dBm
HILog
e / Center Freq||
e I rar|| 2489000000 GHz
229 / |
-329 N ‘\ﬂf\
. j '\ Start Freq|
’ Vo 2 2.478000000 GH
=529 .\\f\ ‘ rd
629 B SSs R Anddtgrnepe Ve e et Fchoget
72.9 Stop Freq(|
829 2500000000 GHz|
|Start 2.47800 GHz Stop 2.50000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MHe
[ 1 [ _fucoy Ao - | |Auto Man
1 N 1 f 2.479 848 GHz 2.10 dBm
N 1 f 2.483 544 GHz 5451 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
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44 k P

Hopping Mode

Test plots

GFSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT) A ALIGH OFF 11 AM23, 2018
Center Freq 2.360000000 GHz | Avg Type: Log-Pur sisg|  Freguency
PHO: Fast 50 Trig: Free Run TYPE (41 ittt
IFGain:Low ~ HAtten: 30 dB peglP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.403 0 GHz
10 dBidiv Ref 5.33 dBm 0.334 dBm|
HILog )
e CenterFreq||
147 rikied | 2.360000000 GHz|
247 I
-347 ‘
e 41 StartFreq|
2310000000 GHz
547
s A AN A A it dAn s s AN R AN EETITET PR YYY )
A7 Stop Freq(|
847 2.410000000 GHz
|Start 2.31000 GHz Stop 2.41000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MHa
[ x| v [ FUNCTION ] FUNCTID [ [ Auto Man
1 N 1 f 2.400 0 GHz 51,62 dBm
N 1 f 2.403 0 GHz 0.33 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS

GFSK: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:INT| \ALIGN OFF 1 AM U223, 2018 F
Center Freq 2.486000000 GHz | Avg Type: Log-Pwr TRACE requency
PNO: Fast ) Trig: Free Run T ‘
IFGain:Low #Atten: 30 dB pET|P FFFPF
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.483 508 GHz
IE%gB!div Ref 8.90 dBm -59.385 dBm)|
e A T P
VAVAY AVAVAUAYAY, Center Freq|
P L - T = | 2486000000 GHz,
211 L\
=311
411 \!L StartFreq||
W\Lﬂ 2.472000000 GHz
511 a2
o v AN AR AT
71 Stop Freq(|
811 2500000000 GHz
|Start 2.47200 GHz Stop 2.50000 GHz, CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2.800000 MHz

Auto Man

2.480 176 GHz

2483508 GHz £59.38 dBm
Freq Offset
0 Hz
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o 44 s g g

m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:INT| \ALIGN OFF 12:13:16 PM Jul23, 2018 Fi
Center Freq 2.360000000 GHz ] Avg Type: Log-Pwr TRacE[[=3456 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
MKr2 2.409 0 GHZ Auto Tune
10 dBldiv _ Ref 2.40 dBm -2.605 dBm,
HLog z
78 Pk Center Freq||
178 == | 2:360000000 GHz
278 J
-376 ¥
e 1 StartFreq||
2.310000000 GHz|
VETEM-#LMU‘\M.J' Uirfibo il A A i Ty g N A, 3
67 6
775 Stop Freq(|
76 2.410000000 GHz|
|Start 2.31000 GHz Stop 2.41000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MH=
C C Auto Man
2.400 0 GHz 53.98 dBm
2.409 0 GHz 2,60 dBm
Freq Offset
0 Hz
IMSG STATUS
m/4-DQPSK Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AL SENSE:INT M\ ALIGN OFF 12:2020PMdz3, 2008 | |
Center Freq 2.486000000 GHz | Avg Type: Log-Pwr macE[osasg|  Freduency
PNO: Fast 50 119:Free Run TYPE (W] it
IFGain:Low — #Atten: 30 dB oErTfP PPPPP
MKrZ 2.483 508 GHz2 Auto Tune
10 dBidiv  Ref 5.79 dBm -58.292 dBm
HILog X
321 AP AR A Center Freq||
e ! ~=|| 2486000000 GHz
232 I
2332 \‘\)d'l
s \ StartFreq|
L, a2 2.472000000 GHz,
532 . m
- g L Ty e e e A
-73.2 Stop Freq(|
832 2500000000 GHz|
|Start 2.47200 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2800000 MHo
[ ® [ v [ Fmcon [P KT Auto Man
1 N 1 f 2.480 036 GHz 1.79 dBm
N 1 f 2.483 508 GHz 5829 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
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8DPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE:INT| \ALIGN OFF 12:43:09 PM Jul 23, 2018 Fi
Center Freq 2.360000000 GHz ] Avg Type: Log-Pwr TRacE[[=3456 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
MKr2 2.408 0 GHZ Auto Tune
f0geii  Ref 140 dBm -3.604 dBm,
460 i Center Freq||
o 7360 don| 2.360000000 GHz
-286
-386 ¥
e 1 StartFreq||
2.310000000 GHz
-58.6 A T X ~ T i -y T P
656
785 Stop Freq(|
886 2.410000000 GHz
|Start 2.31000 GHz Stop 2.41000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MH=
C Auto Man
2.400 0 GHz £5.73 dBm
2.4080 GHz 3.60 dBm
Freq Offset
0 Hz
IMSG STATUS
8DPSK Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AL SENSE:INT M\ ALIGN OFF 12:44:13PMdz3, 2008 |0 |
Center Freq 2.486000000 GHz | Avg Type: Log-Pwr macE[osasg|  Freduency
PNO: Fast 50 119:Free Run TYPE (W] it
IFGain:Low — #Atten: 30 dB oErTfP PPPPP
MKr2 2.483 508 GHzZ Auto Tune
10 dBidiv  Ref 5.75 dBm -55.555 dBm
HILog ,\Bp
1.2 LApA A A AR Center Freq||
e | ~=|| 2486000000 GHz
243 I
2343 \Vﬁ
\ StartFreq|
-44.3 2
s M & 2.472000000 GHz
e TV ] PLA Y LAY
4.3 Stop Freq(|
843 2500000000 GHz
|Start 2.47200 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2800000 MHo
[~ T v T o A T Auto Man
1 M 1 f 2.479 000 GHz 0.76 dBm
N 1 f 2.483 508 GHz 5555 dBm
3 Freq Offset
5 0 Hz|
[
7
8
]
10
1
12
IMSG STATUS
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Photographs of the Test Setup

Radiated emission
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Conducted emission
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PHOTOGRAPHS OF THE EUT

See the APPENDIX 1: EUT PHOTO in the report No.: MTi180813E048-1.

----END OF REPORT----
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