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4.7 Time of Occupancy (Dwell Time)
Limit

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.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set center frequency of
spectrum analyzer=operating frequency with 1IMHz RBW and 1MHz VBW, Span OHz.

Test Configuration

SPECTRUM
EUT ANALYZER
Test Results
Left:
Modulation Packet Burst time Dwell time Limit (s) Result
(ms) (s)
DH1 0.390 0.125
GFSK DH3 1.650 0.264 0.40 Pass
DH5 2.890 0.308
2-DH1 0.390 0.125
m/A4DQPSK 2-DH3 1.640 0.262 0.40 Pass
2-DH5 2.895 0.309
3-DH1 0.390 0.125
8DPSK 3-DH3 1.640 0.262 0.40 Pass
3-DH5 2.900 0.309
Right:
Modulation Packet Buzfrgsti)me Dwell time Limit (s) Result
(s)
DH1 0.390 0.125
GFSK DH3 1.640 0.262 0.40 Pass
DH5 2.890 0.308
2-DH1 0.390 0.125
m/A4DQPSK 2-DH3 1.640 0.262 0.40 Pass
2-DH5 2.890 0.308
3-DH1 0.390 0.125
8DPSK 3-DH3 1.650 0.264 0.40 Pass
3-DH5 2.900 0.309

Note:We have tested all mode at high,middle and low channel,and recoreded worst case at middle channel.
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 plot as follows:
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GFSK Modulation
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DHS5 burst time
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T/4DQPSK Modulation
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8DPSK Modulation
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3-DH5 burst time
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Agilent Spectrum Analyzer
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GFSK Modulation
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T/4DQPSK Modulation
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8DPSK Modulation
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4.8 Out-of-band Emissions

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 con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies 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.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum analyzer
to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandage
measurement data.

We measured all conditions (DH1, DH3, DH5) and recorded worst case at DH5

Test plot as follows:
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GFSK(CHO0)

GFSK(CH39)
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GFSK(CH78) /4DQPSK (CH00)
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Ref 10.30 dBm 39 dBm Ref 10.30 dBm

CenterFreq

CenterFreq

516.000000 MHz| 516.000000 MHz|
StartFreq StartFreq
30,000000 MHz| 30,000000 MHz|
R | R |
StopFreq StopFreq
1000000000 GHz 1000000000 GHz
|\ E—— |\ E——

CFStep

CFStep

Stop 1.0000 GHz . Stop 1.0000 GHz
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts| . #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

st

30MHz-1G 30MHz-1G
Specirum Analyzer - Swept SA — Specirum Analyzer - Swept SA

06:36:37 AMFeb 12, X FL
R Center Freq 13.750000000 GHz
P}

: Fast
IFGaln:Low

#Avg Type: RMS
AvglHold: 1010

#Avg Type: RMS
AvglHold: 1010

Cener Freq 13.750000000 GHz
P}

: Fast
IFGaln:Low

Ref Offset0.3 dB - Ref Offset0.3 dB
0deidi Ref 10.30 dBm 0deidi Ref 10.30 dBm
CenterFreq CenterFreq
13.760000000 GHz, 13.760000000 GHz,
StartFreq StartFreq
1.000000000 GHz| 1.000000000 GHz|
e e
StopFreq Y StopFreq
26,500000000 GHz 26,500000000 GHz
|| ||
Stop 26.50 GHz e Bl fstert 1.00 GHz Stop 26.50 GHz CFStep
#VBW 300 kHz Sweep (¥Swp) 2438 s (30001 pts)|RET e L I #VBW 300 kHz Sweep (¥Swp) 2438 s (30001 pts)JRPT T e
MKR MODE| TRC SCL ¥ i FUNCTION FUNCTION WIDTH FUNCTIONVALLE & m Men MKR MODE| TRC SCL X i FUNCTION FUNCTION WIDTH FUNCTIONVALLE & m Men
2479 86 GHz 05617 dBm_ 240186 GHz -£.498 dBm |
5242 36 GHz 49.042 dBm £71.770dBm
| Freq Offset | Freq Offset
0Hz 0Hz
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1m/4DQPSK (CH39) 1m/4DQPSK (CH78)

Spectrum Analyzer - Swapt SA

Spectrum Analyzer - Swapt SA

T 06:39: 13AMFeb 12, 2025
#Avg Type: RMS e Frequency
AvglHold: 1010

#Avg Type: RMS
AvglHold: 1010

X FL
Center Freq 2.480000000 GHz
N

i0: Wide
IFGain:Low

Ref Offset0.3 dB Mkr1 2.440 Ref Offset 0.3 dB Mkr1 2.4 ¢ z
Ref 20,30 dBm -0, Ref 20,30 dBm -0.509 dBm
CenterFreq Center Freq
2.441000000 GHz, 2.480000000 GHz,
StartFreq StartFreq
2.440250000 GHz 2.479250000 GHz
E—— I
Stop Freq Stop Freq
2441750000 GHz 2.480750000 GHz
Bt | |
CF Step CF Step
150,000 kHz| 150,000 kHz|
Auto Man
Freq Offset Freq Offset
0Hz, 0Hz,

Center 2.4800000 GHz Span 1.500 MHz|
i #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

Center 2.4410000 GHz Span 1.500 MHz|
i #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

reference reference

e — — T e — — T
TG EEE PULGE W R "

it . Hivg Type: RIS Frequency it
Center Freq 515.000000 MHZ e Av;ﬂw‘::gwnu Center Freq 515.000000 MHZ

HO: Fast —+—
IFGaln:Low #hrren: 20 dB

#Avg Type: RMS Frequency
HO: Fagt ~+- Trig:Free Run Avg|Hold: 1010
IFGain:Low _ #Atten: 20 dB

Ref Offset0.3 dB Ref Offset0.3 dB Mkr1 9

Ref 10.30 dBm 0deidiv - Ref 10.30 dBm

CenterFreq| CenterFreq|
516.000000 MHz| 516.000000 MHz|
— —
StartFreq StartFreq
30.000000 MHz 30.000000 MHz
— —
StopFreq StopFreq
1.000000000 GHz| 1.000000000 GHz|
— —

CFStep

CFStep

Stop 1.0000 GHz . Stop 1.0000 GHz
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts| . #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

st

30MHz-1G 30MHz-1G

Spectrum Analyzer - Swapt SA
X FL
Center Freq 13.750000000 GHz
P}

: Fast
IFGaln:Low

Spectrum Analyzer - Swapt SA
Cener Freq 13.750000000 GHz
P}

: Fast
IFGaln:Low

06,3543 AMFeb 12, TGNAUT
w #Avg Type: RMS
AvglHold: 1010

#Avg Type: RMS
AvglHold: 1010

Ref Offset0.3 dB. (r2.5.2: - Ref Offset0.3 dB.
Ref 10.30 dBm . 0 dBidiv__ Ref 10.30 dBm
CenterFreq| CenterFreq|
13.760000000 GHz, 13.760000000 GHz,
StartFreq StartFreq
1.000000000 GHz, 1.000000000 GHz,
| |
StopFreq StopFreq
26500000000 GHz| 26500000000 GHz|
| ——— | ———
Stop 26.50 GHz CF Step. Start 1.00 GHz Stop 26.50 GHz CF Step.
#VBW 300 kHz Sweep (#Swp) 2.438 s (30001 pts){RELT e do T I #VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)fRELT T
MKR MODE| TRC SCL ¥ i FUNCTION FUNCTION WIDTH FUNCTIONVALLE & m Men MKR MODE| TRC SCL ¥ i FUNCTION FUNCTION WIDTH FUNCTIONVALLE & m Men
244076 GHz 0.640 dBm | 247985 GHz -1.118 dBm |
$.226 35 GHz. S7.138dBm £7.405 dBm
] Freq Offset! | Freq Offset!
0 Hz| 0 Hz|
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8DPSK (CHO00) 8DPSK (CH39)

Agilont Spectrum Analyzer - Swopt SA

Spectrum Analyzer - Swapt SA

106:44:35 AMFelb 12, 2025
Frequency

i RL TGN A
#Avg Type: RMS
Center Freq 2.441000000 Gz T Av;f%aﬁ-&mnn

0 Wide ~-~
IFGain:Lowe #Atten: 30 dB

X L A
#Avg Type: RMS
Center Freq 2.402000000 G N m;f}«‘:-&mnn

IFGain:Lowe #Atten: 30 dB

Mkr1 2.440 976 0 GHzZ|

Mkr1 2.402 217 5 GHz| Ref Offset 0.3 dB -4.880 dBm|

Ref Offset 0.3 dB 3 260 n
Ref 20.30 dBm -3.260 dBm Ref 20.30 dBm

Center Freq Center Freq

2.402000000 GHz| 2.441000000 GHz|

StartFreq StartFreq

2.401250000 GHz| 2.440250000 GHz|
| | | |

StopFreq StopFreq

2.402750000 GHz, . 2.441750000 GHz

CFStep CFStep

150.000 kHz| 150.000 kHz|

Freq Offset Freq Offset

0 Hz| 0 Hz|

Center 2.4410000 GHz Span 1.500 MHz|

Center 2.4020000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

reference reference

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
0 R R EME = JGN AT e RL R
. Frequency
#Avg Type: RMS
Center Freq 515.000000 MHZ - e Avgﬂmd:wnu Center Freq 515.000000 MHZ
IFGaln:Low #

#Avg Type: RMS Frequency
HO: Fagt ~+- Trig:Free Run Avg|Hold: 1010
IFGain:Low _ #Atten: 20 dB

Mkr1 413.70 MHz Ref Offsst03 dB o M

Ref Offset 0.3 dB
10 doicivRef 10.30 dBm 799 dBm oasiiy  Ref 10.30 dBm 0.196 dBm

CenterFreq
§15.000000 MHz|

—

CenterFreq
§15.000000 MHz|

—

StartFreq StartFreq
30,000000 MHz| 30,000000 MHz|
R | R |
StopFreq StopFreq
1000000000 GHz 1000000000 GHz

|\ E—— |\ E——

CFStep

CFStep

Stop 1.0000 GHz Stop 1.0000 GHz
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts| . #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts|

30MHz-1G 30MHz-1G
Agilent Spectrum Analyzer - Swept SA — Agilent Spectrum Analyzer - Swept SA

IGHAUT X FL IGHAUT
#hug Type: RNS Center Freq 13.750000000 GHz #hug Type: RNS
P

X FL
Center Freq 13.750000000 GHz
P}

o r- Trig:Free Run AvglHold: 1010 o-rast r Trig:Free Run AvglHold: 1010
IFGaln:Low #Atten: 20 dB IFGaln:Low #Atten: 20 dB
Ref Offset0.3 dB. Ref Offset0.3 dB.
idiv__Ref 10.30 dBm idiv__Ref 10.30 dBm
CenterFreq CenterFreq
13.760000000 GHz 13.760000000 GHz
StartFreq StartFreq
1.000000000 GHz| 1.000000000 GHz|
I I
Stop Freq Stop Freq
26.500000000 GHz| 26.500000000 GHz|
mE—— mE——
Stop 26.50 GHz CFStep Start 1.00 GHz Stop 26.50 GHz CFStep
#VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)REELNTEEH HRes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)REELNTEEH
WA MODE| TAC SEL E W FUNETION FUNCTON wiDTH FcTonALE A (B Bl WA MODE| TAE & E W FUNETION FUNCTON wiDTH FcTonALE A (B Bl
2,401 66 GHz| 8,367 dBm | 2,440 75 GHz| 5,098 dBm |
§.238 96 GHz| $6.401 dBm | $.24160 GHz| 48801 dBm |
I Freq Offset I 1 Freq Offset
0Hz, 0Hz,
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