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T/4DQPSK Modulation
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8DPSK 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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. Frequency
#Avg Type: RMS
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 Offset 0.5 dB o Ref Offset 05 dB Mkr1 912,1 MH?
Ref 10.50 dBm odeidy - Ref 10.50 dBm 988 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 Spectrum Analyzer - Swapt SA

A X FL
::-;m‘::eimgﬁ Center Freq 13.750000000 Hz

#Avg Type: RMS
AvglHold: 1010

Cener Freq 13.750000000 GHz
P}

: Fast : Fast
IFGaln:Low IFGaln:Low

Ref Offset05 dB. rs Ref Offset05 dB.
0dBidiv__Ref 10.50 dBm 0dBidiv__Ref 10.50 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 # #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| TAC SEL % W FUNETION FUNCTON wiDTH FcTonALE A (B Bl
2401 66 GHz. 5869 dBm | 244076 GHz. -3.609 dBm |
4,804 60 GHz. 47.911 dBm 488196 G -49.226 dBm |
Freq Offset ] Freq Offset
0Hz, 0Hz,
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8DPSK (CH78)

Agilont Spectrum Analyzer - Swopt SA

X L S0g A I 1211103 FM D 30, 2024 o
#Avg Type: RMS Tz

Center Freq 2.480000000 P N o R .

IFGain-Low _ #Atten: 30 4B

Ref Offset 0.5 dB
Ref 20.50 dBm

Center Freq
2480000000 GHz

StartFreq
2475250000 GHz

StopFreq
2.480750000 GHz

Center 2.4800000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

reference

Agilent Spectrum Analyzer - Swept SA
RL RF

. 5 #hug Type: RMS
Center Freq 515.000000 MHZ e A\r‘;luHu‘::!WﬂU

HO: Fast —+—
IFGaln:Low #hrren: 20 dB

Frequency

Ref Offset 05 dB
Ref 10.50 dBm

CenterFreq
§15.000000 MHz|

StartFreq
30,000000 MHz|

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

STATUS.

30MHz-1G

Agilent Spectrum Analyzer - 5

X FL G AC
Center Freq 13.750000000 GHz
P}

: Fast
IFGaln:Low

12:11:45 PM De: 30, 2024
#Avg Type: RMS TRACE[f] Frequency
Trig: Free Run Avg|Hold: 1010

Ref Offset05 dB.
Ref 10.50 dBm

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

StopFreq
26500000000 GHz
e |
Start 1.00 GHz Stop 26.50 GHz CFStep
H#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)|BELTL T T

- Auto Man

WHA MODE| TAE 5L Y FUNCTION _ FUMCTONWIDTH __ FUNCTIONVALUE &
247986 GHz 023 dBm|
496015 GHz|  47.917 dBm |

I I Freq Offset

0Hz,
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GFSK(CHO0)

GFSK(CH39)

Spectrum Analyzer - Swapt SA

Cener Freq 2.402000000 GHz
PHO:

IFG

Ref Offset 05 dB
Ref 20.50 dBm

Center 2.4020000 GHz

#VBW 300 kHz

#hug Type:
Trig: Frae Run AvglHold: 1010

==
#Atten: 30 dB

JGHAUT 02:02:55 AM Dec 31, 2024
MS R

Mkr1 2,402
-0

Span 1.500 MHz|

Sweep (#Swp) 1.000 ms (1001 pts)

Frequency

Center Freq
2402000000 GHz

|

StartFreq
2.401250000 GHz,

StopFreq
2.4027560000 GHz

CFStep
150.000 kHz|

Freq Offset
0Hz,

Spectrum Analyzer - Swapt SA

X FL

Center Freq 2.441000000 GHz
PHO:

: Wide —+—
IFGaln:Low

= 02.04:11 41 Dec 31,2024
#Avg Type: RMS ™ Frequency
Trig: Free Run AvglHold: 1010
#Asten: 30 dB

Ref Offset 0.5 dB Mkr1 2.441

Ref 20.50 dBm

Center Freq
2441000000 GHz

I

StartFreq
2.440250000 GHz,

StopFreq
2.441750000 GHz

CFStep
150.000 kHz|

Freq Offset
0Hz,

Center 2.4410000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

e — — T
0 ]

Cener Freq 515.000000 MHz

PHO; Fast —+

IFGain:Low

Ref Offset 0.5 dB
Ref 10.50 dBm

#VBW 300 kHz

reference

T
#Afts

#hug Type: RMS
AvglHeld: 1010

Mkr1 921.17 MHz|
-69.366 dBm

Stop 1.0000 GHz
Sweep (#Swp) 94.00 ms (30001 pts|

CenterFreq
§15.000000 MHz|

e |
StartFreq
30.000000 MHz|
S
StopFreq|
1.000000000 GHz|
eS|

CFStep

reference

e — — T
00 L R EEE PULE IGNAUT
- Frequency
#Avg Type: RMS
Center Freq 515.000000 Pu‘m . poel Bhingtis ;
IFGain:Low

Ref Offset 0.5 dB
Ref 10.50 dBm

CenterFreq
§15.000000 MHz|

e |
StartFreq
30.000000 MHz|
S
StopFreq|
1.000000000 GHz|
eS|

CFStep

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

[ S — — T
RL

13.750000000 GHz

: Fast -
IFGain:Low

Ref Offset 0.5 dB.
0deidiv_ Ref 10.50 dBm

Start 1.00 GHz

# #VBW 300 kHz

MKR MODE TRC SCL

1
2
3
4
5
6
7
8
9
10

30MHz-1G

#Aug Type: RMS

#Atten: 20 dB

¥ Trig: Free Run AvglHold: 1010

Stop 26.50 GHz

Sweep (#Swp) 2.438 s (30001 pts)

FUNCTION  FUNCTION WiDTH FUNCTIONVALLE &

Frequency

30MHz-1G
[ S — — T
AL R ENSE F AT
HAvg Type: RMS Frequency
13.750000000 Np!n B 1.\ Free Run AvgHeld: 1010
WFGalnlow  #Atten: 20 dB

Ref Offset 0.5 dB.
Ref 10.50 dBm

Start 1,00 GHz Stop 26.50 GHz
H #VBW 300 kHz Sweep (#Swp) 2.438 s (30001 pts)

WKR WODE| TRC S0 E FUNCTION  FUNCTION wIDTR___ FUNCTION
| N |

1
2
3
4
5
6
7
8
9
10

<

1G-25G

1G-25G
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