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1/4-DQPSK No-hopping Band edge-right side
E=

[ Keysight Spectrum Analyzer - Swept SA
RE ]

SE[ | ALIGNAUTO |

Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

500 AC |
Center Freq 2.526000000 GHz

Ref Offset 2.04 dB
00 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

FUNCTION VALUE

STATUS

1/4-DQPSK Hopping Band edge-right side

[ Keysight Spectrum Analyzer - Swept SA

=le s

[ SENSE:PULSE] | ALIGN AUTO |

Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Start 2.47600 GHz Stop 2.57600 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
f N [1[f[  24800GHz| 4862dBm| | |
PY N [1[f[  24835GHz| 67666dBm[ | |
fl N [1[f]  25000GHz|  -57.324dBm| |
PY N [1]f[ 24910GHz|  -54.686dBm|
- - rr— 1

= = o< a
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8-DPSK No-hopping Band edge-left side

[ Keysight Spectrum Analyzer - Swept SA

- 5 AC | SENSE:PULSE] ALIGNAUTO |
Center Freq 2.356000000 GHz - Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset2.01 dB Mkr1 2.401 8 GHZ

Rer 20.00 dBm -3.491 dBm

Start 2.30600 GHz " ) ] ) ] ~ Stop 2.40600 GHz,
#Res BW 100 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION | FUNCTION WIDTH FUNCTION VALUE

U N [1[+] 2 401 8 GHz K} 491 dBm

Y N [1[f[  24000GHz|  53882dBm|
3 [ N T1 7] 2.390 0 GHz 60484 dBm
4 IIIIIE_EMEE
5

8-DPSK Hopping Band edge-left side

Key;rght Speﬂmm Anarym Swept SA
| 50 C | I _ [sEnsEpuLse [ ALIGN AUTO
Center Freq 2 356000000 GHz : Avg Type: Log-Pwr
PNO: Fast —»—  Trig: Free Run AvglHold: 200012000
IFGain:Low #Atten: 30 dB

Mkr1 2.401 8 GHz
Ref 50.00 dBm ‘ -3.503 dBm

Start 2.30600 GHz ] - "~ Stop 2.40600 GHz
#Res BW 100 kHz Sweep 9.600 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 III-II z 4018 GHz -3, 503 dBm
[ 53313dBm| [ [ ]
3 l}] l] 2.390 0 GHz 67800dBm| | [ ]
4 MEEREE 23637 GHz 54920 dBm ——_
I

= = = o
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8-DPSK No-hopping Band edge-right side
[ Keysight Spectrum Analyzer - Swept SA
RF | SENSE:PULSE] ALIGNAUTO |
Center Freq 2.52 2 Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Start 2.47600 GHz " ) ] ) ] ~ Stop 2.57600 GHz,
#Res BW 100 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL| i i FUNCTION | FUNCTION WIDTH FUNCTION VALUE

U N [1[+] 24801 GHz 6513dBm| [ |
A N1 [  68223¢Bm[ [ |
3 NEEEES 25000 GHz 58804dBm| [ |
4 mn=—

5 - -

8-DPSK Hopping Band edge-right side

[ Keysight Spectrum Analyzer - Swept SA
RF 1500 Ac | | SENSE:PULSE] ALIGN AUTO
Center Freq 2.526000000 GHz - Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
00 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

X
2.4770 GHz -5.739 dBm
2.500 0 GHz -56.904 dBm
2.485 0 GHz

i FUNCTION | FUNCTION WIDTH FUNCTION VALUE

= = = o



7.20DB BANDWIDTH
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Test Requirement:

FCC Part15 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

7.1 Test Setup

ELT

SPECTRUM

7.2 Limit
N/A

7.3 Test procedure

1. Set RBW =30 kHz.

ANALYZER

Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

Sweep = auto couple.

2.

3.

4. Trace mode = max hold.
5.

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 6 dB relative to the
maximum level measured in the fundamental emission.

7.4 DEVIATION FROM STANDARD

No deviation.

7.5 Test Result

Mode Test channel 20aB Emi?'?/iloHr;)Bandwidth Result

Lowest 0.891

GFSK Middle 0.892 Pass
Highest 0.956
Lowest 1.427

m/4-DQPSK Middle 1.442 Pass
Highest 1.419
Lowest 1.441

8-DPSK Middle 1.469 Pass
Highest 1.419

o
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Test plots

GFSK Low Channel

[
F 500 AC | | | | 04:15:21 PMJun 04,2021
Center Freq 2.402000000 GHz : 2. Radio Std: None
s Trig: FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

[ Keysight Spectrum Analyzer - Occupied BW.
R

Ref Offset 2.01 dB
Ref 22.01 di

Span 3 MHz
LiRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 6.79 dBm
863.01 kHz

Transmit Freq Error -20.349 kHz % of OBW Power 99.00 %
x dB Bandwidth 891.0 kHz x dB -20.00 dB

msc STATUS.
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GFSK Middle Channel

[ Keysight Spectrum Analyzer - Occupied BW [E=SEEE =T
X R RE 5 I LIGNAUTO | 04:31:57 PMJun 04,2021

2 AC | —1 —
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
~». Trig: FreeRun Avg|Hold: 100/100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.02 dB

i
|
: : .
I
 —
|
i

Center 2.441 GHz D B e i Span 3 MHz
#Res BIW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 5.90 dBm
832.41 kHz

Transmit Freq Error -11.420 kHz % of OBW Power 99.00 %
x dB Bandwidth 892.3 kHz xdB -20.00 dB

msc STATUS

GFSK High Channel

[T

04:34:40 PM Jun 04,2021
Radio Std: None

[ Keysight Spectrum Analyzer - Occupied BW
R RE 5

2 AC |
Center Freq 2.480000000 GHz

ALIGN AUTO

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.04 dB

i
1
i
i
[
|
i

Center 2.48 GHz ) - B B ] i Siian 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 4.96 dBm
860.15 kHz

Transmit Freq Error -16.487 kHz % of OBW Power 99.00 %
x dB Bandwidth 956.2 kHz xdB -20.00 dB

msc STATUS

o

[m
X
N
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m/4-DQPSK Low Channel

[ Keysight Spectrum Analyzer - Occupied BW [E=SEE=E =T
X R RE 500 AC | 1 _ ALIGNAUTO | 04:45:58 PMJun 04,2021
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
. Trig: FreeRun Avg|Hold: 100/100
# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.01 dB

i
|
: I j
I
[
|
i

Center 2.402 GHz e - B B B Span 3 MHz
#Res BIW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 4.91 dBm
1.3402 MHz

Transmit Freq Error -16.834 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.427 MHz xdB -20.00 dB

msc STATUS

m/4-DQPSK Middle Channel

[w Keysight Spectrum Analyzer - Occupied BW. (=Rl =<
X R RE 500 AC | | E[ [ AOGNAUTO | 04:48:05 PMJun 04, 2021
Center Freq 2.441000000 GHz $ 2 z Radio Std: None

ee Run Avg|Hold: 100/100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.02 dB

Center 2.441 GHz N - B B Span 3 MHz
#Res BIW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 3.06 dBm
1.3386 MHz

Transmit Freq Error -22.201 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.442 MHz xdB -20.00 dB

msc STATUS

o

[m
X
N
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1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Occupied BW [E=EE=E =T
X R RE 5i LIGN AUTO | 04:50:04 PH Jun 04, 2021

2 AC | ] i
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
s Trig:FreeRun AvglHold: 1001100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.04 dB

|

i

|
L I (Vo

| ‘
i' |

I

[

|

i

Center 2.48 GHz N - B B B Siian 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 2.33 dBm
1.3452 MHz

Transmit Freq Error -18.237 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.419 MHz xdB -20.00 dB

msc STATUS

8-DPSK Low Channel

[w Keysight Spectrum Analyzer - Occupied BW. (=R =<
X R RE 500 AC | | [ AIGNAUTO | 05:01:34 PMJun 04,2021
Center Freq 2.402000000 GHz : 2 Radio Std: None

ee Run Avg|Hold: 100/100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.01 dB

Center 2.402 GHz - B N Span 3 MHz
#Res BIW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 3.34 dBm
1.3450 MHz

Transmit Freq Error -11.254 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.441 MHz xdB -20.00 dB

msc STATUS

o

[m
X
N
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8-DPSK Middle Channel

[ Keysight Spectrum Analyzer - Occupied BW [E=EE=E =
X R RE 5 I LIGNAUTO | 05:02:55 PMJun 04,2021

2 AC | —1 —
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
~». Trig: FreeRun Avg|Hold: 100/100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.02 dB

|
1
I
|
i
[
|
i

Center 2.441 GHz - B B N Span 3 MHz
#Res BIW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 2.06 dBm
1.3446 MHz

Transmit Freq Error -15.561 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.469 MHz xdB -20.00 dB

msc STATUS

8-DPSK High Channel

[w Keysight Spectrum Analyzer - Occupied BW. (=Rl =<
X R RE 500 AC | | | [ AIGNAUTO | 05:04:57 PMJun 04, 2021
Center Freq 2.480000000 GHz $ 2 Radio Std: None

ee Run Avg|Hold: 100/100

# FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.04 dB

Center 2.48 GHz N - B N Siian 3 MHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 0.53 dBm
1.3582 MHz

Transmit Freq Error -16.900 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.419 MHz xdB -20.00 dB

msc STATUS

o

[m
X
N



8. Maximum Peak Output Power
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Test Requirement:

FCC Part15 C Section 15.247 (b)(1)

Test Method:

ANSI C63.10:2013

Limit:

30dBm(for GFSK), 20.97dBm(for EDR)

8.1 Block Diagram Of Test Setup

EUT

8.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75

SPECTRUM
ANALYZER

non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

8.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 3MHz. VBW = 3MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD

No deviation.

8.5 Test Result

Mode Test channel Peak O(gthn‘f) Power Limit (dBm) Result

Lowest 2.347

GFSK Middle 0.867 30.00 Pass
Highest -0.021
Lowest -0.332

/4-DQPSK Middle -1.693 20.97 Pass
Highest -2.854
Lowest -1.317

8-DPSK Middle -2.708 20.97 Pass
Highest -3.942

= g = 3
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Test plots
GFSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA =2
RE 500 AC | [ SENSE:PULSE] ALIGNAUTO |
Center Freq 2.402000000 GHz Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.01 dB Mkr1 2.401 769 GHz
Ref 20.00 dBm

:
|
|
|
|
|
|
|
|
l

Center 2.402000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts)

msc STATUS




Project No

GFSK Middle Channel
) B T o )
LSE[ | ALIGN AUTO | 04:31:50 PM Jun 0
Avg Type: Log-Pwr
Avg|Hold: 100/100 &

#Atten: 30 dB

[ Keysight Spectrum Analyzer - Swept SA
X R RE 5 AC |
000000 GHz

Center Freq 2.441 ]
PNO: Fast -»— Trig: FreeRun

IFGain:Low

Ref Offset 2.02 dB
Ref 20.00 dBm

.. ZKT-2106032333E
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Span 10.00 MHz
Sweep 1.333 ms (10001 pts’

#VBW 6.0 MHz
STATUS

GFSK High Channel

SENSE:PULSE] ALIGNAUTO |
Avg Type: Log-Pwr
Avg|Hold: 100/100

Mkr1 2.480 125 GHz|

"-0.021 dBm

[ Keysight Spectrum Analyzer - Swept SA
LX RE 5 A |

00000 GHz i

PNO: Fast ~»-  Trig: FreeRun

#Atten: 30 dB

R
IFGain:Low

Center Freq 2.480

Ref Offset 2.04 dB
Ref 20.00 dBm

Span 10.00 MHz

Sweep 1.333 ms (10001 pts’

#VBW 6.0 MHz
STATUS

o=
[=)
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m/4-DQPSK Low Channel
=R

04:45:50 PMJun 0:

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

LSE]

[ Keysight Spectrum Analyzer - Swept SA
X R RE 5 AC |
Center Freq 2.402000000 GHz -
PNO: Fast ~»- Trig: FreeRun
IFGain:Low #Atten: 30 dB
Mkr1 2.401 948 GHz
-0.332 dBm

Ref Offset 2.01 dB
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts’

#VBW 6.0 MHz

STATUS

1/4-DQPSK Middle Channel
[ Keysight Spectrum Analyzer - Swept SA
ix RE AC SE:PULSE] ALIGN AUTO
Center Freq 2.441000000 GHz . Avg Type: Log-Pwr
PNO: Fost -+ Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB
Mkr1 2.440 973 GHZ

1FGain:Low
-1.693 dBm

Ref Offset 2.02 dB
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

#VBW 6.0 MHz

o
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1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Swept SA e |l
X R RE 5t AC_| LSE] I ALIGNAUTO | 04:49:26 PM Jun 0: 1
Center Freq 2.480000000 GHz - Avg Type: Log-Pwr

PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts’

STATUS

8-DPSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA [E=EE=E =
X R RE 5t AC_| [ ALIGNAUTO | 05:01:25 PM Jun 0: 1
Center Freq 2.402000000 GHz - Avg Type: Log-Pwr

PNO: Fast ~»- Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.401 993 GHz|

Ref Offset 2,01 dB
Ref 20.00 dBm -1.317 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts’

STATUS
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8-DPSK Middle Channel
=R

ALIGNAUTO | 05:02:46 PM Jun 0:

Avg Type: Log-Pwr
Avg|Hold: 100/100

LSE]

[ Keysight Spectrum Analyzer - Swept SA

R RE 5 AC |
Center Freq 2.441000000 GHz i
PNO: Fast -»— Trig: FreeRun
#Atten: 30 dB

IFGain:Low

Ref Offset 2.02 dB
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts’

#VBW 6.0 MHz

STATUS

8-DPSK High Channel
[ Keysight Spectrum Analyzer - Swept SA
ix RE AC SE:PULSE] ALIGN AUTO
Center Freq 2.480000000 GHz : Avg Type: Log-Pwr
PNO:Tast —+— Trig: FreeRun AvglHold: 100/100
#Atten: 30 dB
Mkr1 2.479 990 GHZ

1FGain:Low
-3.942 dBm

Ref Offset 2.04 dB
Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

#VBW 6.0 MHz

o



