Km\gm Specrm Analze - Swept A

Center Freq 2. 44175[)(]0(] GHz
PNO: Fast =
IFGain:Low

Ref Offset 5,43 dB
Ref 20.00 dBm

J l‘\”"\ A '\M!, f

~ Avg Type: Log-Pwr
Trig: Fres Run AvglHold: 200012000

#Atten: 30 dB

Mkr1 2.401 837

37 0 GHz|
-4.34

#VBW 300 kHz

FUNCTION UNCTION WIDTH FUNCTION VALUE

/4 DQPSK

Km\gm Specrm Analze - Swept A

Center Freq 2. 44175[)(]0(] GHz
PNO: Fast =
IFGain:Low

Ref Offset 6.4 dB
Ref 20.00 dBm

iy ! .
L l"“'r‘lr(n‘lu"f‘l' i

Avg Type: Log-Pwr
Avg|Hold: 200012000
#Atten: 30 dB

#VBW 300 kHz

FUNCTION UNCTION WIDTH FUNCTION VALUE

[ Keysight Spectrum Anslyzer - Swept SA.
R S

Center Freq 2.441750000 GHz

PNO: Fast =
IFGain:Low

Ref Offset 6.4 dB
Ref 20.00 dBm

ST TR

W Yk

02:09:56
Avg Type: Log-Pwr ™
Trig: Free Run Avg|Hold: 200012000

#Atten: 30 dB

Mkr1 2.401 670 0 GHz
-7.397 dBm|

At A A AN A L e

#VBW 300 kHz

FUNCTION UNCTION WIDTH FUNCTION VALUE
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6. BANDWIDTH TEST

6.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section Test Iltem

15.247(a)(2) Bandwidth

6.1.1 TEST PROCEDURE

1. Set RBW = 30 kHz.

2. Set the video bandwidth (VBW) 2RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 20 dB relative to the

maximum level measured in the fundamental emission.

6.1.2 DEVIATION FROM STANDARD

No deviation.

6.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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6.1.5 TEST RESULTS

Fr(zlc\qﬂl:_'ezr;cy 20dB (I;‘\s/lal_r:zd)wmh Result

2402 0.869 Pass

GFSK 2441 0.866 Pass
2480 0.876 Pass

2402 1.250 Pass

/4 DQPSK 2441 1.232 Pass
2480 1.294 Pass

2402 1.221 Pass

8DPSK 2441 1.216 Pass
2480 1.244 Pass
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GFSK

/4 DQPSK

[ Xeyeghn Spectram Anaheer - Gecupied B
g

Center Freq 2.402000000 GHz

AFGain:Low

Ref Offset 6.43 dB
Ref 26.43 dBm

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
817.71 kHz
28.978 kHz
869.3 kHz

Transmit Freq Error
x dB Bandwidth

#Atten: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq: 2402000000 GHa
Trig: Fres Run

AvglHold: 1001100

4.30 dBm

99.00 %
-20.00 dB8

STatus

=
Radio Std: None

Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

55 Ve Spechn Archeer - Oreapied BW
®

Center Freq 2.402000000 GHz

Ref Offset 6.43 dB
Ref 26.43 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2402000000
Trig: Fres Run

AFGain:Low SAtten: 30 dB

#VBW 100 kHz

Total Power

1.1659 MHz

Transmit Freq Error
x dB Bandwidth

24.157 kHz
1.250 MHz

% of OBW Power
x dB

c'
AvglHold: 1001100

Hz

4.16 dBm

99.00 %
-20.00 dB8

STatus

==
Radio Std: None

Radio Device: BTS

Span 3 MHz,
Sweep 3.333 ms|

2402MHz

2402MHz

[ Xeyeghn Spectram Anaheer - Gecupied B
g

Center Freq 2.441000000 GHz

AFGain:Low

Ref Offset 6.28 dB
Ref 26.28 dBm

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
809.01 kHz
20.038 kHz
866.1 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2441000000
Trig: Fres Run

#Atten: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

GHz

AvglHold: 1001100

5.93 dBm

99.00 %
-20.00 dB8

STatus

@ e

Radio Std: None

Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

55 Ve Spechn Archeer - Oreapied BW
®

Center Freq 2.441000000 GHz

Ref Offset 6.28 dB
Ref 26.28 dBm

Center 2.441GHz
#Res BW 30 kHz

Occupied Bandwidth

Center Freq: 2441000000
Trig: Fres Run

AFGain:Low SAtten: 30 dB

#VBW 100 kHz

Total Power

1.1578 MHz

Transmit Freq Error
x dB Bandwidth

25.030 kHz
1.232 MHz

% of OBW Power
x dB

GHz

AvglHold: 1001100

5.47 dBm

99.00 %
-20.00 dB8

STatus

=

Radio Std: None

Radio Device: BTS

Span 3 MHz,
Sweep 3.333 ms|

2441MHz

2441MHz

[ Xepght Spectrum Analyze - Occupied BW

Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 6.4 dB.
Ref 26.40 dBm

Center 2.48 GHz
#Res BW 30 kHz
Occupied Bandwidth
831.57 kHz
29.738 kHz
B75.7 kHz

Transmit Freq Error

x dB Bandwidth

Trig: Free Run
#Anen: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq: 2.480000000 GH:

iz
‘Avg|Hold: 1001100

5.89 dBm

99.00 %
-20.00 dB

Raio Std: None

Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

[ Keysgit Spectrum Analyzer - Ocsupoed B

Center Freq 2.480000000 GHz

Ref Offset 6.4 dB.
Ref 26.40 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Trig: Free Run

AFGain:Low #Atten: 30 dB

#VBW 100 kHz

Total Power

1.1748 MHz

Transmit Freq Error

x dB Bandwidth

27.284 kHz
1.294 MHz

% of OBW Power
x dB

Center Freq: 2.480000000 GH:

iz
‘Avg|Hold: 1001100

5.48 dBm

99.00 %
-20.00 dB

Radio Std: Nane

Radio Device: BTS

Span 3 MHz,
Sweep 3.333ms

2480MHz

2480MHz
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8DPSK

[ Keysight Spectrum Anaheer - Orcupied BV
g
Center Freq 2.402000000 GHz

AFGain:Low

Ref Offset 6.43 dB
Ref 26.43 dBm

Center 2.402 GHz

Occupied Bandwidth

1.1550 MHz
Transmit Freq Error 37.116 kHz
x dB Bandwidth 1.221 MHz

#Atten: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq: 2402000000 GHa
e Trig: FreeRun

BER=

Radio Std: None

AvglHold: 1001100
Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

4.03 dBm

99.00 %
-20.00 dB8

STatus

2402MHz

[ Keysight Spectrum Anaheer - Orcupied BV
g

Center Freq 2.441000000 GHz

AFGain:Low

Ref Offset 6.28 dB
Ref 26.28 dBm

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1595 MHz
Transmit Freq Error 36.662 kHz
x dB Bandwidth 1.216 MHz

Center Fraq: 2.441000000
Tri n

g: Fres Rus
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

GHz

Radio Std: None

AvglHold: 1001100
Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

5.05 dBm

99.00 %
-20.00 dB8

STatus

2441MHz

[ ¥yt Spectrum Anabze: - Occupied B9

Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 6.4 dB.
Ref 26.40 dBm

#Res BW 30 kHz

Occupied Bandwidth

1.1515 MHz
Transmit Freq Error 36.001 kHz
x dB Bandwidth 1.244 MHz

Trig: Free Run
#Anen: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq: 2.480000000 GHz

Raio Std: None

‘Avg|Hold: 1001100
Radio Device: BTS

Span 3 MHz
Sweep 3.333 ms|

5.78 dBm

99.00 %
-20.00 dB

STatus

2480MHz
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7. HOPPING CHANNEL SEPARATION MEASUREMENT

7.1 APPLIED PROCEDURES /LIMIT
Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (Channel Separation)
VB 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.1.1 TEST PROCEDURE

a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold mode.

b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for channel
separation measurement.

7.1.2 DEVIATION FROM STANDARD

No deviation.

7.1.3 TEST SETUP

ole | ]

Spectrum Analayzer EUT

7.1.4 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.

7.1.5 TEST RESULTS

Temperature: 25 C Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage : DC 3.7V
Test Mode Ch. Separation (MHz) Limit (MHz) Result
GFSK 1.023 0.584 Complies
/4 DQPSK 1.161 0.863 Complies
8DPSK 1.005 0.829 Complies
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GFSK

[ Kepght Spectrum Analyes - Swept 54
&

er Avg Type: Log-P
Center Freq 2.479500000 GHz B g FreeRun M\-’ﬂnm::";gfm:r
IFGainiLow #Auen: 30 B

Ref Offset 6.4 dB
Ref 20.00 dBm

Center 2479500 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz 3.200 ms (1001 pts)|

s sTaTUS

m/4DPSK

[ Xermgt Spectram Anahaer - Swept 58 =
e T o
er Avg Type: Log-Pwr
Center Freq 2.479500000 GHz - - P e
IFGainLow  #Auen: 30 4B
Ref Offset 6.4 dB
Ref 20,00 dBm

CEnIer 2479500 GHz Span 3.000 MHz|
#VBW 100 kHz 3.200 ms (1001 pts)|

s sTaTUS

8DPSK

[ Kepght Spectrum Analyes - Swept 54
&

er Avg Type: Log-Pwr
Center Freq 2.441500000 GHz - - P e
IFGainLow  #Auen: 30 4B

Ref Offset 6.28 dB
Ref 20.00 dBm

‘Center 2.441500 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz 3.200 ms (1001 pts)|

s sTaTUS
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8. DWELL TIME OF OCCUPANCY

8.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section

Test Item

Limit

Frequency Range
(MHz)

Result

15.247
(2)(1)(iii)

Average Time
of Occupancy

0.4sec

2400-2483.5

PASS

8.1.1 TEST PROCEDURE

—TQ .0 Qo0 T ®

8.1.2 DEVIATION FROM STANDARD

No deviation.

8.1.3 TEST SETUP

EUT

. The transmitter output (antenna port) was connected to the spectrum analyzer

. Set RBW of spectrum analyzer to 1IMHz and VBW to 3MHz.

. Use a video trigger with the trigger level set to enable triggering only on full pulses.
Sweep Time is more than once pulse time.

. Set the center frequency on any frequency would be measure and set the frequency span to zero span.
. Measure the maximum time duration of one single pulse.

. 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)

8.1.4 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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8.1.5 TEST RESULTS

Test Mode : CH39-DH5, 2DH5, 3DH5

Frequency Packet Pul(sn?;)ime Dwell time(ms) Limit(ms) Result
DH1 0.376 120.32 400 Pass

2441MHz DH3 1.632 261.12 400 Pass
DH5 2.881 307.307 400 Pass

2-DH1 0.386 123.52 400 Pass

2441MHz 2-DH3 1.639 262.24 400 Pass
2-DH5 2.886 307.84 400 Pass

3-DH1 0.387 123.84 400 Pass

2441MHz 3-DH3 1.637 261.92 400 Pass
3-DH5 2.888 308.053 400 Pass

Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1
Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3
Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5
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Test channel: 2441MHz

[ Keymioht Spectrum Anayzer - Suept 54
g
Center Freq 2.441000000 GHz
Ref Offset 5.28 dB
Ref 20.00 dBm

142

|Center 2441000000 GHz
Res BW 1.0 MHz

IR
Az (1]

2
]
4
5

Trig Delay-1.000 ms
Trig: Videa
#Atten: 30 dB

PHO: Fast ~o-
IFGain ow

#VBW 3.0 MHz

Avg Type: Log-Pur

AMkKr1 376.0 psi
3.69 dB

Sweep 10.00 ms (10001 pis]

[ Voot Specinam Anahyer - Swept S
®

Center Freq 2.441000000 GHz

Ref Offset 6.28 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

PNO:Fost ~+—
IFGainiLow

Trig Delay-1.000 ms
Trig: Video
#Atten: 30 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Sweep 10.00 ms (10001 pts]

STatus

DH1

2-DH1

[ Keioht Spectrum Anayzer Suept 54
g

Center Freq 2.441000000 GHz

Ref Offset 629 dB.
Ref 20.00 dBm

|Center 2441000000 GHz
Res BW 1.0 MHz

Trig Delay-1.000 ms
Trig: Videa
#Atten: 30 dB

PHO: Fast ~o-
IFGain ow

#VBW 3.0 MHz

Avg Type: Log-Pur

[ Voot Specinam Anahyer - Swept S
®

Center Freq 2.441000000 GHz

Ref Offset 6.28 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

PNO:Fost ~+—
IFGainiLow

Trig Delay-1.000 ms
Trig: Video
#Atten: 30 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

AMkr1 1.639 ms|
0.05 dB|

Sweep 10.00 ms (10001 pts]

STatus

DH3

2-DH3

[ Xepgi Spectrum Analyzer - Swept 54

Center Freq 2.441000000 GHz

Ref Offset 5.28 dB
Ref 20.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-1.000 ms
PNO: Fast —»—  Trig: Video
IFGairl ow sAnen: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pur

Sweep 10.00 ms (10001 pts)

[ Kepsght Spectrum Anaiyzer - Swept SA

Center Freq 2.441000000 GHz

Ref Offset 6.28 dB
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-1.000 ms
4 s Trig:Video
#Anen: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pwr

Sweep 10.00 ms (10001 pts)
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Test channel: 2441MHz

[ ey Spectrm Anayzer - Swept 4.
g«

Center Freq 2.441000000 GHz

Trig Delay-1.000 ms Avg Type: Log-Pur
TR0 Tast ~e-  Trig: Video
IFGainiLow aAten: 30 45

Ref Offset 629 dB.
Ref 20.00 dBm

|Center 2441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pis]

STaTuS

3-DH1

[ ey Spectmm Anayeer - Swept 4.
g«

Center Freq 2.441000000 GHz Trig Delay-1.000 ms Avg Type: Log-Pwr =
PAO:Fast —e-  Trig: Videa |

IFGain ow aAnen: 42 dB

Ref Offset 6.28 4B AMkKr1
Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

p
Sweep 10.00 ms (10001 pis]

STaTuS

3-DH3

[ Xepgi Spectrum Analyzer - Swept 54

Center Freq 2.441000000 GHz Trig Delay-1.000 ms.
PNO: Fast ~a—

Avg Type: Log-Pur
Trig:
IFGain:Low sanen: 30 4B

AMKr
Ref Offset 5.28 dB AMkr1
Ref 20.00 dBm

#VBW 3.0 MHz

STaTUS

3-DH5
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9. ANTENNA REQUIREMENT
9.1 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.

9.2 EUT ANTENNA

The EUT antenna is internal antenna,. It comply with the standard requirement.
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10. TEST SETUP PHOTO

Radiated Measurement Photos
l q fig |
DL ESTING 1
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Conducted Measurement Photos
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11. EUT PHOTO
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