FCC ID: 2ACH9-W1330Q

Horizontal
E[}l.\a'-'-r\‘sl (dBuV/im)
FCC PART15 PK
60.0
F ART15 AV
ﬂ l\&M
WWMWWMWMWWW
40.0 '
20.0
2310 2340, 2360. 2380. 2400, 2420
Frequency (MHz)
Preamp Read CableAntenna Limit COver
Freq Factor Level Loas Factor Level Line Limit Remark
MHz dB dBuV dB dB/m dBuV/m dBuV/m dB
1 2390.00 2&6.32 34.52 T7.34 28.72 44.26 7T4.00 -29.74 Peak
2 2400.00 26.32 39.38 7.34 2B8B.72 49,12 7T4.00 -24.8B Peak

NOTE: 1.Absolute Level= Reading Level+antenna Factor+cable loss-preamp factor,

Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has not to be reported.

3.1f the PK measured levels comply with average limit, then the average level were deemed to comply

with average limit.
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FCC ID: 2ACH9-W1330Q

3M bps
EUT : Traveltek Model Name : W1330Q
Temperature : 20 C Relative Humidity : [54%
Pressure : 1010hPa Test Mode : TX-2480
Test Voltage : |DC 7.6V
Vertical
EGLE?EI (dBuV/im)
FCC|PART15 PK
60.0
FCC PART15 AV
40.0
20.0

2475 2478. 2480. 2482. 2484. 2486. 2488. 2490, 2492, 2494, 2496. 2498.2500
Frequency (MHz)

Preamp Read CabkleAntenna Limit Over
Fregq Factor Lewvel Loss Factor Level Line Limit Remark

MHz dE dBuv d= dB/m dBuV/m dBuV/m dE

1 2483.50 26.34 3494.54 7.57 28.79 44.56 7T74.00 -29.44 Peak
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FCC ID: 2ACH9-W1330Q

Horizontal
E[}Lﬁ'-rnel (dBuVim)
FCC PART15 PK
60.0
FCC PART15 AV
nw"/ \\JWWWMNMWM
40.0 |
20.0

2475 2478. 2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494. 2496. 2498.2500

Freguency (MHz1)
Preamp Read CablelZntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark
MHzZ dB dBuV dB dB/m dBuV/m dBuV/m dB
1 2483.50 26.349 34.80 T.57 28.79 44.B2 7T4.00 -29.18 Peak

NOTE: 1.Absolute Level= Reading Level+antenna Factor+cable loss-preamp factor,
Over Limit= Absolute Level — Limit;
2.The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has not to be reported.
3.If the PK measured levels comply with average limit, then the average level were deemed to comply

with average limit.
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Spurious Emission in Restricted Band:(1-25G)

All the modulation modes have been tested and all other emissions more than 20dB below the limit, the worst

result was report as below:

FCC ID: 2ACH9-W1330Q

S Freque Metgr Ant:nn Cable | Preamp | Emissio Limits | Margin Detector
o ncy |Reading Factor loss | factor | n Level Type
(MHz) [ (dBuV) | (dB) | (dB) | (dB) [(dBuV/m| (dBuV/| (dB)
1Mbps Non-hopping
Vertical 3262 36.48 30.26 10.68 26.63 50.79 74 -23.21 PK
Horizontal | 3262 38.42 30.26 10.68 26.63 52.73 74 -21.27 PK
Vertical 4032 37.95 31.55 10.52 27.02 53.00 74 -21.00 PK
Horizontal | 4032 37.17 31.55 10.52 27.02 52.22 74 -21.78 PK
1Mbps hopping
Vertical 3351 35.15 30.34 10.78 26.67 49.60 74 -24.40 PK
Horizontal | 3351 35.27 30.34 10.78 26.67 49.72 74 -24.28 PK
Vertical 4130 37.49 30.69 10.95 27.08 52.05 74 -21.95 PK
Horizontal | 4130 37.19 30.69 10.95 27.08 51.75 74 -22.25 PK
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FCC ID: 2ACH9-W1330Q

6.20DB BANDWIDTH

6.1. Limits
According to FCC Section 15.247(a)(1), the 20dB bandwidth is known as the 99% emission

bandwidth, or 20dB bandwidth(10*log1%=20dB)taking the RF output power

6.2. Test setup
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, during the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode transmitting.

2. Set the spectrum analyzer:

Span: approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
RBW 21% of the 20dB bandwidth

VBW = RBW

Sweep=auto

Detector function=peak

Trace=max hold

EUT Spectrum Analyzer
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FCC ID: 2ACH9-W1330Q

Test data:
EUT : Traveltek Model Name W1330Q
Temperature : |25 C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 7.6V
Test Mode CHOO0 / CH39 /C78(1Mbps)
20dB Bandwidth
Frequency (kH2) Result
2402 MHz 908.6 PASS
2441 MHz 864.4 PASS
2480 MHz 867.4 PASS
Test plot as follows:
CHOO

' Keysight Spectrum Analyzer - Occupied BW

RF 50 0

Center Freq 2.402000000 GHz

IFGain:Low )

[ sENSE:INT] | ALIGN AUTO |

Center Freq: 2.402000000 GHz
., ) Trig: FreeRun Avg|Hold:>10/10
o)

#Atten: 24 dB

Radio $td: None

Radio Device: BTS

Frequency

Ref 10.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 100 kHz

Occupied Bandwidth Total Power

837.35 kHz

-20.709 kHz
908.6 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

Sweep 4.133 ms|
5.74 dBm

99.00 %
-20.00 dB

Keyway Testing Technology Co., Ltd.
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FCC ID

: 2ACH9-W1330Q

CH39 -1Mbps

|= Keysiaht Spectrum Analyzer - Occupied BW

50Q AC |

SENSE:INT| [

ALIGN AUTO |

Center Freq 2.441000000 GHz

L
IFGain:Low

Trig

Center Freq: 2.441000000 GHz
Avg|Hold:>10/10

: Free Run

#Atten: 24 dB

Frequency

Radio Std: None

Radio Device: BTS

Ref 10.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
833.92 kHz

-32.516 kHz
864.4 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.441000000 GHz

Span 3 MHz

Sweep 4.133 ms EREIED

300.000 kHz

Man
5.85 dBm

Freq Offset
99.00 % Rz

-20.00 dB

CH78 -1Mbps

SENSE:INT] [

ALIGN AUTO |

Center Freq 2.480000000 GHz —

.
IFGain:Low

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10

: Free Run

#Atten: 24 dB

Radio Std: None Frequency

Radie Device: BTS

Ref 10.00 dBm

Center 248 GHz
#Res BW 30 kHz

Occupied Bandwidth
835.45 kHz

-31.020 kHz
867.4 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms

5.96 dBm

99.00 %
-20.00 dB
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name W1330Q
Temperature : |25 C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 7.6V
Test Mode CHOO0 / CH39 /C78(2Mbps)
Frequency 20d8 (Ii/lagzo;width Result
2402 MHz 1.214 PASS
2441 MHz 1.216 PASS
2480 MHz 1.217 PASS

CHOO0

' Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT] [ ALIGN AUTO |

Center Freq: 2.402000000 GHz
t, 1 Trig: FreeRun Avg|Hold:>10/10
)
IFGain:Low #Atten: 24 dB

Radio Std: None

Radio Device: BTS

Frequency

Ref 10.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1585 MHz
-34.197 kHz
1.214 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.15 dBm

99.00 %
-20.00 dB

Center Freq
2.402000000 GHz
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FCC ID

: 2ACH9-W1330Q

CH39

|= Keysiaht Spectrum Analyzer - Occupied BW

50Q AC |

SENSE:INT| [

ALIGN AUTO |

Center Freq 2.441000000 GHz

L
IFGain:Low

Trig

Center Freq: 2.441000000 GHz
Avg|Hold:>10/10

: Free Run

#Atten: 24 dB

Frequency

Radio Std: None

Radio Device: BTS

Ref 10.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1606 MHz

-36.763 kHz
1.216 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.441000000 GHz

Span 3 MHz

Sweep 4.133 ms EREIED

300.000 kHz

Man
3.38 dBm

Freq Offset
99.00 % Rz

-20.00 dB

CH78

SENSE:INT] [

ALIGN AUTO |

Center Freq 2.480000000 GHz —

.
IFGain:Low

Center Freq: 2.480000000 GHz
Avg|Hold:>10/10

: Free Run

#Atten: 24 dB

Radio Std: None | Frequency

Radie Device: BTS

Ref 10.00 dBm

Center 248 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1650 MHz

-35.389 kHz
1.217 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms

99.00 %
-20.00 dB
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name W1330Q
Temperature : |25 C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 7.6V
Test Mode CHO00 / CH39 /CH78(3Mbps)
Frequency 20d8 (Ii/lagzo;width Result
2402 MHz 1.206 PASS
2441 MHz 1.207 PASS
2480 MHz 1.207 PASS
CHo00

' Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT] [ ALIGN AUTO |

Center Freq: 2.402000000 GHz
t, 1 Trig: FreeRun Avg|Hold:>10/10
)
IFGain:Low #Atten: 24 dB

Radio Std: None

Radio Device: BTS

Frequency

Ref 10.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1349 MHz
-24.001 kHz
1.206 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.37 dBm

99.00 %
-20.00 dB

Center Freq
2.402000000 GHz
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FCC ID

: 2ACH9-W1330Q

CH39

|= Keysiaht Spectrum Analyzer - Occupied BW
50Q AC | SENSE:INT] [
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz

[ Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 24 dB

ALIGN AUTO |
Radio Std: None

Frequency

Radio Device: BTS

Ref 10.00 dBm

Center Freq
2.441000000 GHz

Span 3 MHz

Center 2.441 GHz
# Sweep 4.133 ms

Res BW 30 kHz EREIED

300.000 kHz
Man

#VBW 100 kHz

Total Power 3.66 dBm

Occupied Bandwidth
1.1390 MHz

-24.615 kHz
1.206 MHz

Freq Offset

Transmit Freq Error btz

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-20.00 dB

CH78

|= Keysiaht Spectrum Analyzer - Occupied BW
50Q  AC | SENSE:INT| [
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
] Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 24 dB

ALIGN AUTO |
Radio Std: None

Frequency

Radio Device: BTS

Ref 10.00 dBm

Center Freq
2480000000 GHz

Span 3 MHz
Sweep 4.133 ms

Center 2.48 GHz
#Res BW 30 kHz

CF Step

#VBW 100 kHz 300.000 kHz

Occupied Bandwidth Total Power 4.24 dBm

1.1471 MHz

-21.789 kHz
1.207 MHz

Freq Offset

Transmit Freq Error VB

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-20.00 dB
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FCC ID: 2ACH9-W1330Q

7. FREQUENCY SEPARATION

7.1. Limits
According to FCC Section 15.247(a)(1), Frequency hopping systems shall have hopping
channel carrier frequencies separated by a minimum of 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater.

7.2. Test setup

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum, During the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode .

2. Set the spectrum analyzer:

Span: wide enough to capture the peaks of two adjacent channels

RBW =1% of the span(30KHz)

VBW = RBW(100KHz)

Sweep=auto

Detector function=peak

Trace=max hold

EUT SPECTRUM
ANALYZER

Test data:
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name W1330Q
Temperature : |24 C Relative Humidity : [58%
Pressure : 1010hPa Test Voltage DC 7.6V
Test Mode CHOO0 / CH39 /CH78(1Mbps)
Ch. Separation Limit
Frequency (MHz2) (KH2) Result
2402 MHz 1.000 908.6 Complies
2441 MHz 1.004 864.4 Complies
2480 MHz 0.998 867.4 Complies
Ch. Separation Limits: > 20dB bandwidth
Test plot as follows:
CHO00

|_ Keyzight Spectrum Analyzer - Swept SA
RL 0

| SENSE:INT] [ ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold:>100/100

~— Trig: Free Run

IFGaln.Luw Atten: 24 dB

Ref Offset 1 dB

10 gB.‘dIV Ref 14.00 dBm

Center 2.402500 GHz Span 2.000 MHz |5

#Res BW 30 kHz #VBW 100 kHz Sweep 2,

STATUS

133 ms (1001 pts) —l

Lo |le s

Frequency

Auto Tune

Center Freq
2.402500000 GHz

StartFreq
2.401500000 GHz

StopFreq
2403500000 GHz

CF Step
200.000 kHz
uto Man

Freq Offset
0Hz

 Esseuissesitiessnin |
Scale Type
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FCC ID: 2ACH9-W1330Q

CH39

| = Keysight Spectrum Analyzer - Swept 5A

==

RL RF 50 AC

Q

SENSE:INT|

ALIGN AUTO

Marker 1 A 1.004000000 MHz
PNO: Wide O
IFGain:Low

Trig: Free Run
Atten: 24 dB

Ref Offset 1 dB

10 gBde Ref 14.00 dBm

Center 2.441500 GHz
#Res BW 30 kHz

Avg Type: Log-Pwr

Avg|Hold:>100/100

AMkr1 1.004 MHz

Sweep 2.

Peak Search

NextPeak
0.004 db | |
Next Pk Right
e |
Next Pk Left
|

Marker Delta

Mkr—RefLvl

More

10of2
Span 2.000 MHz =

GRS |

CH78

e iy Trig: FreeRun
IFG.: sl Atten: 24 di
Ref DMzt 1 4B

Ref 14.00 dBm

Center 2470500 GHz

FRes BIW 30 KHz #VBW 100 KHz

,AI,IB T:llpé; Lhﬂ-\f‘\ﬁ'.l'

Sweep 2133 ms (1001 pts)

STATLS

AMEr 993 KHz
0.053 dB

Center Freq
2ATHE00000 GHz

Span 2000 MHz
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name W1330Q
Temperature : |24 C Relative Humidity : [58%
Pressure : 1010 hPa Test Voltage DC 7.6V
Test Mode CHOO0 / CH39 /CH78(2Mbps)
Frequency Ch. Separation Limit Result
(MHz) (KHz)
2402 MHz 1.000 0.809 Complies
2441 MHz 1.002 0.811 Complies
2480 MHz 0.998 0.811 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO00 -2Mbps
[y

K AL

W5GE

o Kepsight Spectium Anakaer- Swept 54

Marker 1 A 1.000000000 MHz

== Trig: Froe Run

e ™ Atton: 24 df

P
IF G asisncl oo

Ref Offset 1 dB
Ref 14.00 dBm

Center 2402500 GHz
FRes BIW 30 kHz

#VBW 100 kKHz

Ay Type: Log-Far
SugiH odd: > 100104

TRACE
THFE]

[,

AMEr1 1.000 MHZ
1.432 dB

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

STAILS

Feak Search

MNext Peak

Mext Pk Rig

Next PE L

Marker Defta

MEr—RefLvi
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FCC ID: 2ACH9-W1330Q

CH39 -2Mbps

 FEREOiT Fpeciium Anghaer- Swept 54 =
M AL R o i T T
- : Peak Search
LelgatH] A F Ay Type: Log-Par
Marker 1 A 1.002000000 I'I.!I“!.ti - Trig: Fras Rum M-.-ujgﬁ:“nmmn
IF G o Mo 24 di

Next Peak
of O eet 1 dE AME 1.002 MHZ
Ref Ogel 1 B "
Ref 14.00 dEm 0.048 dB

Mext Pk Rig
Next Pk Le

Marker Defta

Center 2441500 GHz Span 2.000 MHz
FRes BIW 30 kKH2 #VBW 100 kHz Sweep 2133 ms (1001 pis)
k=r STATLE
CH78 -2Mbps
— FEyE O Specinum Anakaer - Shept A i @

G AL 0 > . T

arke 9498, z AvE Type: Log-Par

Marker 1 A 998.000000 kH — e .ﬂ-\lvu_H-:'.ld:!'lﬂﬂl'lﬂﬂ
|F Gl i Atten: 24 df

P ) AMEr1 998 kKHz
Ref Ofget 1 dB S
Ref 14.00 dBm 0.061 dB

Next Pk Rig

Next Pk L

Marker Defta

MEr—RefLvi

Center 2470500 GHz Epan 2.000 MHz
#Res BIW 30 kHz #VBW 100 KHz Sweep 27133 ms (1001 pts)

NEG STATLS
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name W1330Q
Temperature : |24 C Relative Humidity : [58%
Pressure : 1010 hPa Test Voltage DC 7.6V
Test Mode CHOO0 / CH39 /CH78(3Mbps)
Frequency Ch. S(&ma;ftlon Limit Result
(KHz)
2402 MHz 1.000 0.804 Complies
2441 MHz 1.002 0.805 Complies
2480 MHz 1.000 0.805 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO0 -3Mbps

= Kepuight Specinam nakaer- Swept 54
—— - TR
Center Freq 2402500000 GHz

P Wiide
IF G asisncl oo

Avg Type: Log-Pwr

Trig: Froe Run sovgiHokd: > 100100

Ao 24 di

Ref Offset 1 dB
Ref 14.00 dBm

Center 2402500 GHz
FRes BIW 30 kHz

W5GE

#VBW 100 kKHz

STAILS

AMEr 1.000 MHZ
1.364 dB

Span 2.000 MHz [B5
Sweep 2.133 ms (1001 pis)

TRECE Frequency
THFE|

e

"

= |l

Auto Tune

Center Freg
24023500000 GHz

Start Freq
2 401500000 GHz2

Stop Freq
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FCC ID: 2ACH9-W1330Q

CH39 -3Mbps

= Kepght pecinem Anabzer - Saeps 54
6 AL ; 7
Marker 1 A

1.002000000 MHz

PH0; Wide )
IF Gt o

Trig: Free Run
Aten: 24 B

Ref Offset 1 dB
Ref 14.00 dBm

BB 100 KHz

W5G

A Type: Log-FPar
Ay iFodd:> 100100

TREE m Penk Search

AMKr 1.002 MHz R
0.032 dB
Next Pk Rig

Next Pk L#

Marker Defta

Mkr—Ref Ly

Span 2.000 MHz
Sweep 2133 ms (1001 pts)

STATLS

CH78 -3Mbps

e KENSDL Specirum Snalaer - Swept 54
0 AL 2 T
Marker 1 A 1.000000000 MHZ_

P Veide
IFGammdl oy

Trig: Free Run
Mtten: 24 oy

Ref Oget 1 4B
Ref 14.00 dEm

Center 2479500 GHz
FRes BIW 30 kKH2

k=r

#VBW 100 kHz

A Type: Leg-Pay
SovgiHobd:>100M1 04

=

|

T m Peak Search

Next Peak

AMEr 1.0
0

Next Pk Rig

Next Pk L&

Marker Defta

Span 2.000 MHz
Sweep 2,133 ms (1001 pts)

STATLE
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FCC ID: 2ACH9-W1330Q

8. NUMBER OF HOPPING FREQUENCY

8.1. Limits
According to FCC Section 15.247(a)(1)(iii), Frequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels.

8.2. Test setup
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, During the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode .

2. Set the spectrum analyzer:

Span: the frequency band of operation

RBW =100KHz

VBW=300KHz

Sweep=auto

Detector function=peak

Trace=max hold

EUT SPECTRUM
ANALYZER
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FCC ID: 2ACH9-W1330Q

EUT : Traveltek Model Name : W1330Q
Temperature : |24 C Relative Humidity : [58%
Pressure : 1010 hPa Test Voltage : DC 7.6V
Test Mode : 1Mbps
Test data:
Measured channel Limit Result
numbers
79 =15 PASS
Test plot as follows:
— Keysight Spectrum Analyzer —75\‘:fept§A - ==
RL RF 50 Q0 AC [ SENSE:INT| Avgl Type?Llig;j;l::- [ |
PNO: Fast L, 1rg: FreeRun Avg|Hold:>100/100 d A
IFGain:Low Atten: 24 dB = Select Marker'

Ref Offse dB < - 1

0dBldiv _Ref 14.00 dB U5 | A
T

Delt

T

¢y g e e e
llllllllllI{Illll!lllllllll!I!Illlllllllﬂlllll|ll|||l|!lllll\Illllllllllllll!l!llllllllllllllﬂlIIIIIIIIII!III!Illll!lllllllll!Ulﬂllllllllll!l[IHIIIIIII
[ ) s i s
| N AN A . |
L —
| N JE—
---------- I—
RN

a 40000 op 43 |
MSG STATUS
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FCC ID: 2ACH9-W1330Q

9. DWELL TIME

9.1. Limits
According to FCC Section 15.247(a)(1)(iii), Frequency hopping systems in the

2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

9.2. Test setup

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum, During the measurement, the Bluetooth module of the EUT is activated and controlled by the
software, and is set to operate under test mode power.

2. Set the spectrum analyzer:

Span= 0Hz, RBW =1000 kHz, VBW = 3000 kHz

Use a video trigger with the trigger level set to enable triggering only on full pulses.

Detector function=peak, Sweep Time is more than once pulse time.

Set the EUT for DH5, DH3 and DH1 packet transmitting

Measure the maximum time duration of one single pulse.

A Period Time = (channel number)*0.4

DH1 Time Slot: Reading * (1600/2)*31.6/(channel number)

DH3 Time Slot: Reading * (1600/4)*31.6/(channel number)

DH5 Time Slot: Reading * (1600/6)*31.6/(channel number)

For Example:

BT hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.

With channel hopping rate (1600 /6 / 79) in Occupancy Time Limit (0.4 x 79) (s),
Hops Over Occupancy Time comes to (1600 /6 / 79) x (0.4 x 79) = 106.67 hops.
Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time

EUT SPECTRUM
ANALYZER
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FCC ID: 2ACH9-W1330Q

Test data:
Pulse Dwell .
. . Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH1 2441 MHz 0.370 0.118 04
2DH1 2441 MHz 0.386 0.124 04
3DH1 2441 MHz 0.391 0.125 04
Test plot as follows as below:
CH39-DH1
[aaa] KReyLs\ghtSpectrumAna\yzErVVS:JEpt?A | — | . . ==
A RF T ;UI:; AC SENSE:INT] Avu Typ;\ig;:«ﬁ;i = |
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 30 dB Select Marker’
1
EE———— |
|
NN
B
L
el |
B
] |
Properties»
L s
L]
Center 2.441000000 GHz Span 0 Hz 2
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (1001 pts) —l
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e Keysight Spectrum Analyzer - Swept SA = =R
RL RF 500 AC SENSE:INT] ALIGN AUTO
Marker 1 A 386.000 ps ) Avg Type: Log-Pwr
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 30 dB SelectMarker |
1
|
Normal
EEEETE
Delta

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
CH39-3DH1
===
SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB SelectMarker
q >
| |
Normal
E—
Delta

Center 2.441000000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS
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Pulse Dwell Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH3 2441 MHz 1.650 0.264 0.4
2DH3 2441 MHz 1.641 0.263 0.4
3DH3 2441 MHz 1.644 0.263 0.4
CH39-DH3

| = Keysight Spectrum Analyzer - Swept 5A

|l RL RF 500 AC

Marker 1 A 1.65000 ms

| SENSE:INT]

[ ALIGN AUTO

PNO: Fast ~»— 1rig: Free Run
IFGain:Low

Atten: 30 dB

Avg Type: Log-Pwr

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

ISTATUS

Select Markerb

—l

@I@Iﬁl
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CH39-2DH3

' Keysight Spectrum Analyzer - Swept SA

EE

RL

| RF 2 AC
Marker 1 A 1.64100 ms

SENSE:INT] ALIGN AUTO

Avﬁ Type: Log-Pwr
Trig: Free Run
Atten: 30 dB

PNO: Fast +»—
IFGain:Low

Marker

Select Marker’

Center 2.441000000 GHz

#/BW 3.0 MHz

1
| s |

Normal

Delta

Fixedl>

|‘° |
E

Properties»

More
10f2

Span 0 Hz

Sweep 3.000 ms (1001 pts) _
STATUS

CH39-3DH3

. Keysight Spectrum Analyzer - Swept SA

[

RL RF Q

AC
Marker 1 A 1.64400 ms

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run
Atten: 30 dB

PNO: Fast +#—
IFGain:Low

Marker

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Select Markerb
1
|

Normal

Delta

Fixed!

|

Properties»

More
10f2

Span 0 Hz
Sweep 3.000 ms (1001 pts)

STATUS

_l
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Pulse Dwell Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH5 2441 MHz 2.90 0.307 0.4
2DH5 2441 MHz 2.90 0.307 0.4
3DH5 2441 MHz 2.92 0.310 0.4
CH39-DH5

[ SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr

e Keysight Spectrum Analyzer - Swept SA = = -as-l

PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 30 dB Select Marker'

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

IMEG STATUS |
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CH39-2DH5

. Keysight Spectrum Analyzer - Swept SA

RF 500 AC

RL
Marker 1 A 2.90000 ms

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 30 dB

#VBW 3.0 MHz

Sweep 10.00 ms (1001 pts)

=R |

Select Marker.

Normal
T

Delta

STATUS

CH39-3DH5

' Keysight Spectrum Analyzer - Swept SA

RL | RE_ [50Q AC

Marker 1 A 2.92000 ms

Center 2.441000000 GHz
Res BW 1.0 MHz

SENSE:INT| ALIGN AUTO

Avﬁ Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

#/BW 3.0 MHz

(= |

Select Marker’

Span 0 Hz

IMSG

STATUS

Sweep 10.00 ms (1001 pts) _l
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10. BAND EDGE COMPLIANCE TEST
10.1. Limits

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 §15.205(a), must also comply with the radiated emission limits specified in

§ 15.209(a) (see §15.205(c)).

10.2. Test setup

EUT A SPECTRUM
ANALYZER

Keyway Testing Technology Co., Ltd. = Report No. TR17060352-E-001  Page 68 of 80



FCC ID: 2ACH9-W1330Q

10.3. 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.
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For conducted test:

Delta Peak to band

Frequency Band o > Limit
emission Result
(dBc)
(dBc)
GFSK Non-hopping
Left Band 59.48 20 Pass
Right Band 57.42 20 Pass

m/4-DQPSK  Non-hopping

Left Band 42.60 20 Pass

Right Band 60.79 20 Pass

8DPSK Non-hopping

Left Band 57.72 20 Pass

Right Band 59.77 20 Pass

GFSK hopping

Left Band 55.90 20 Pass

Right Band 59.67 20 Pass

1/4-DQPSK  hopping

Left Band 44.71 20 Pass

Right Band 59.07 20 Pass

8DPSK hopping

Left Band 53.73 20 Pass

Right Band 58.84 20 Pass
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BDR mode (GFSK): Band Edge-Left Side

' Keysight Spectrum Analyzer - Swept SA
RL | RF |sog Ac SENSE:INT|

Marker 1 2.402920000000 GHz

ALIGN AUTO

| \
Avg Type: Log-Pwr

(= |

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100 -
IFGain:Low Atten: 30 dB "| selectMarker
>
1
| e ||
10.0
oo Normal
-100 |
Delta
R A
Fixedl>
[
Ooff
MKR| MODE TRC| SCL X ] FUNCTION FUNCTION WIDTH FUNCTIONVALUE  » |
U N [1[Ff] 240292 GHz| 2.092 dBm () |
| £ 2.400 00 GHz -57.385 dBm
] ;
— Fropeess
]
]
I
I
]
]
[

n

o Keysight Spectrum Analyzer - Swept SA = =
RL RE [500 AC SENSE:INT| | ALIGN AUTO
Marker 1 2.404840000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ([, 1rig: FreeRun Avg|Hold:>100/100
e
IFGain:Low Atten: 30 dB Select Marker
>
1
| e ||
Normal
|
Delta
i
Fixed[>
T
Ooff
MKR MODE TRC| SCL X W FUNCTION | FUNCTION WIDTH FUNCTIONVALUE | ~ |
U N [1]f] 2.404 84 GHz T R N [—
2 IIIIIE 2.400 00 GHz 50882dBm| [ 0000 0000
3 I N A B A ;
I I Fropettiest
5 rr ] I -
8 ] L WMEE |
7 ] I
g =_ I More
10 rr ] ] 10of2
11 O S A WO
« 3
MSG STATUS
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BDR mode (GFSK): Band Edge-Right Side

s Keysight Spectrum Analyzer - Swept SA (=
RL RF | 50Q L SENSE:INT| | ALIGN AUTO \
Marker 1 2.479730000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ([, 1rig: FreeRun Avg|Hold:>100/100
- N
IFGain:Low Atten: 30 dB Select Marker
>
1
Eo dBidiv.  Ref 20,00 dBm - emm——] |
og e
Normal
et
Delta
B
Fixedl>
[
Off
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE  » |

N [ 11| 2 479 730 GHz 0. 147 dgm| | ] E——

2 IIIIIE 2.483 50 GHz 57566dBm| [ [ 00000000 |

3 - ] ] :

4 I ] Properties®

a1 I -

8 ] N |

7 ] ]

g =_ ] More
10 rr 1 ] 10f2
11 N Y A - s
‘ v |

MSG STATUS

' Keysight Spectrum Analyzer - Swept SA EE
RL |s500 A SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr
— ) Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten-S0d0) Select Marker
>
1
10 dBidiv  Ref 20.00 dBm Emm—]
Log T
Normal
| |
Delta
e
Fixedl
)
Off
MKR| MODE TRC| SCL b FUNCTION FUNCTION WIDTH FUNCTIONVALUE  « |

I N [1]f] 2 474 86 GHz 4909 d L e |

2 E 2.483 50 GHz -54.756 d ]

3 __ ] i

4 r ] Properties>

5 -+ I -

6 -+ N ||

7 -+ ]

g =__ ] Mot
10 I I ] 10f2
11 I O O W S ——

] 3
MSG STATUS
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EDR mode (11/4-DQPSK): Band Edge-Left Side

FCC ID: 2ACH9-W1330Q

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

RL RF [500 AC | [
Start Freq 2.310000000 GHz
PNO: Fast ()
IFGain:Low

Trig: Free Run
Atten: 20 dB

Ref 10.00 dBm

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

FUNCTION VALUE =

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 Illnl]_!m_—_

A N [1[f]  24000GHz| -50780dBm[ [ [ |
- rr ;1

[ |

=0 W0~ oA W

A kb

m
w
]
-3
o
:g' o
® x

=R

Frequency

Auto Tune

Center Freq
2.360000000 GHz

StartFreq
2.310000000 GHz

Stop Freq
2.410000000 GHz

CF Step
10.000000 MHz
Auto Man

|
Freq Offset

=
@
2]

' Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

RL RF 500 AC

.Start Freq 2.310000000 GHz
PNO: Fast )
IFGain:Low

SENSE:INT]

Trig: Free Run
Atten: 20 dB

1LOgB!d|v Ref 10.00 dBm

N R e
I N

II§IIIIIIII

Center Freq
2.360000000 GHz

StartFreq
2.310000000 GHz

StopFreq
2.410000000 GHz

CF Step
10.000000 MHz
Auto Man

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

.

Freq Offset
0 Hz
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EDR mode (11/4-DQPSK): Band Edge- Right Side

' Keysight Spectrum Analyzer - Swept SA =
| RF___]500 A SEMSE:INT| ALTGN AUTO |
Start Freq 2.475000000 GHz ) Avg Type: Log-Pwr
o Trig: Free Run Avg|Held:>100/100
PNO: Fast
IFGain:Low Atten: 20 dB

Frequency

Auto Tune

Center Freq
2.487500000 GHz

ol Bt

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

S
Stop 2.50000 GHz CF Step

#VBW 300 kHz Sweep 2.400 ms (1001 pts) 2.5600000 MHz
Auto Man

MKR MODE TRC| SCI FUNCTIOI FUNCTION WIDTH ICTION VALUE
N 107 2480025 Hy T EET— | 00 |
» INEEREE 2483500 GHz|  G4750dBm| | | |
— 1] Freq Offset
T -]
]

=0 W0~ oA W

A kb

=
%
(2]
]
>
g
w

— Keysight Spectrum Analyzer - SweptSA =R
RL RE 50 Q SENSE:INT] ALTGN AUTO
Start Freq 2.475000000 GHz ] Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hoeld:>100/100
IFGain:Low Atten: 20 dB

Frequency

Auto Tune

10 dBidiv Ref 10.00 dBm . (e
Log

Center Freq
- 2.487500000 GHz
ez oo I |

StartFreq
2.475000000 GHz
_I

StopFreq
2500000000 GHz

Stop 2. 50000 GHz CF Step

Sweep 2.400 ms (1001 pts) 2.5600000 MHz
Auto Man

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
IEEREE 2,480 025 GHy T —— | |
N 11 LT ) ———
I E FreqOffset

i
(2]
o
-3
o
:g' o
® a

S OoWE~NGO AW

Sy
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EDR mode(8DPSK): Band Edge-Left Side

FCC ID: 2ACH9-W1330Q

am Keysight Spectrum Analyzer - Swept SA

RL RF | 509 AC |

Marker 1 2.402740000000 GHz
PNO: Fast [
IFGain:Low

SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr

AvglHold:>100/100

= Trig: Free Run
Atten: 30 dB

1LD ngdw Ref 20.00 dEm

MKR| MODE TRC| SCL FUNCTION

s N[1]f] 240274 GHz] 0. 166 &8m | ]
A N [1]f] 2.400 00 GHz 5781dBm| [ 0 0000000 |
- rr 1

X FUNCTION WIDTH FUNCTION VALUE =

S OWO~NOO AW

o s sy

(= |

Select Marker

=
o
=
| E =
8 v

Delta

Fixedl>

|l° I
E

Properties»

More
10f2

am Keysight Spectrum Analyzer - Swept SA

RL RF 50Q AC
Marker 1 2. 408860000000 GHz
PNO: Fast ()
IFGain:Low

SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr

AvglHold:>100/100

Trig: Free Run
Atten: 30 dB

1LD gBIdw Ref 20.00 dEm

MKR| MODE TRC| SCL FUNCTION

U N [1]f] 2 .408 86 GHz 5, 038 FrT=Te) I I R
2 INEERER 2.400 00 GHz 48689dBm[ [ 0 0000000
N A R

FUNCTION WIDTH FUNCTIONVALUE =~

(= |

Select Marker

=
v

Normal

o
e
=3
1Y

Fixedl>

ILI

Properties»

More
10f2
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EDR mode(8DPSK): Band Edge-Right Side

am Keysight Spectrum Analyzer - Swept SA
RL RE [ 509 AC | SENSE:INT| ALIGN AUTO

Marker 1 2.479895000000 GHz . Avs; Type: Log-Pwr
PNO: Fast (4 T1rig: FreeRun Avg|Hold:>100/100

IFGain:Low - Atten: 30 dB Select Marker
Mkr1 2.479 895 GHz
10 gsrdiv Ref 20.00 dBm 2.003 dBm

(= |

=

o

=
| E =

8 v

Delta

—

Fixedl>

s i

oft

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE  « |
Sy N [1]f] 2 479 895 GHz 2, nus T I R R [

2 INEEREE 2.483 50 GHz 57768dBm| [ [ 0000 |
I A R -

N — Properties»

 Exieseiiaseniiien |

S OWO~NOO AW

o s sy

(=
Display

SENSE:INT| | ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Annotation»

10 dBidiv.  Ref 20.00 dBm |

o T T T T T T T

7T N N R A R R Titie>

MU I ——
__

Graticule
on Off
||

Display Line
-15.06 dBm
on off,

Display Lines»

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

U N [1]f] 2 475 82 GHz 4939 FrT=Te) I I R
2 INEERER 2.483 50 GHz 53809dBm[ [ 0 000000
I A R

System
Display»>
Settings

NOTE: Hopping enabled and disabled have evaluated,and the worst data was reported.
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11. ANTENNA REQUIREMENTS

11.1.Limits
For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas
of directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6dBi..

11.2. Result

The antennas used for this product is FPCB antenna and that no antenna other than that
furnished by the responsible party shall be used with the device, the maximum peak gain of the

transmit antenna is only 1dBi.
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12. PHOTOGRAPHS OF TEST SET-UP

Radiated Emission Test

s

—
H
sss®
1T L18
emm
FRMRF
181 I |

5
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Conducted Emission
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13. PHOTOGRAPHS OF THE EUT
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