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11/4-DQPSK No-hopping Band edge-right S|de

[ Keysight Spmmmnnamer 5w=msa

[ SENSE:PULSE]

ALIGN AUTO [

Avg Type: Log-Pwr
Trig: FreeRun AvglHold: 1001100
#Atten: 30 dB

R
Center Freq 2 526000000 GHz

Fast ——
w

Ref Offset2.04 dB Mkr1 2
Ref 20.0

Stop 2.57600 GHz|
Sweep 9.600 ms (1001 pts);

FUNCTION | FUNCTION WIDTH FUNCTION VALUE
l] 2 .480 2 GHz 4. 794 dml | 0]
[f]  24835GH{] 59139dBm| [ |
[ f] 2.500 0 GHz 58596dBm| [ [ |
[ f] 2.4850GHz 44570dBm| [
]

#Avg Type: RMS Frequency

0 Trig: Free Run AvglHold:»3001300
#Atten: 30 dB

MKr4 2.532 08 GHz AutoTune

-48.062 dBm|

CenterFreq
2510000000 GHz

StartFreq|
2.470000000 GHz

Stop Freq
2.550000000 GHz,

'U|

Start 247000 GHz ) Stop 2.55000 GHz CF Ste
#Res BW 100 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
Auto

=
B
=

MK MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE_ A

1 INEENEE! 2 A79 76 GHz 0. 255 dBm
KR _

Freq Offset
0 Hz|
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8-DPSK No-hopping Band edge-left side

] RE 500 AC |

Center Freq 2.356000000 GHz - Avg Type: Log-Pwr
PNO: Fast -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

[ Keysight Spectrum Analyzer - Swept SA
% R

| [ sENsEpULSE] ALTGNAUTO |

Ref Offset2.01 dB
Ref 20.00 dBm

Stop 2.40600 GHz|

Start 2.30600 GHz
Sweep 9.600 ms (1001 pts),

#Res BW 100 kHz
MKR_ MODE TRC| SCL

X %
fU N [1¢] 2.4020GHz -3.810 dBm
2 NEENESE! 2.400 0 GHz 53222 dBm
3 INEREEA 5

FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =
]

INT[ SOURCE OFF
#Avg Type: RMS Frequency
PNOTFast —» Trig:Free Run AvglHold: 3007300
IFGain:Low #Atten: 30 dB

Auto Tune

Ref Offset 9.1 dB
v__Ref 20.00 dBm

Center Freq
2.352500000 GHz

e e s e e e S StartFreq
T T ] 2300000000 GHz

StopFreq
2.405000000 GHz

'U|

Stop 240500 GHz| CF Ste|
Sweep 10.07 ms (1001 pts) 10.500000 MHz
Auto Man

FUNCTION | FUNCTION WIDTH FUNCTIONVALLE &

Freq Offset

OHz

STATUS
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8-DPSK No-hopping Band edge-right side

Keysrgm Spectrum Analyzer - Swept SA
[500 AC [ SENSEPULSE] ALTGNAUTO |

-
Center Freq 2. 526000000 GHz : Avg Type: Log-Pwr
PNO:Fost —»—  Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB
Ref Offset2.04 dB Mkr1 2
Ref 20.00 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

MKR_ MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

j N [4¢] z 480 0 GHz 014 dBm [ ]

P N [ 1] F] [ &7043dBm| [ [
3 IMEEREE [ &57887dBm| [ [
(AN [1[f[  24850GHz| a7191Bm[ [ [ I

Frequency
st —» Trig:Free Run ‘AvglHold: 3007300
IFsz.an #Atten: 30 dB
= Auto Tune
Ref Offset9.17 dB Mkr4 2.547 36 GHZ

Ref 20.00 dBm i ] -48.137 dBm I ——

- I i Center Freq

2510000000 GHz

J—

1 StartFreq|

2.470000000 GHz

|

Stop Freq

2550000000 GHz

Start 2.47000 GHz Stop 2.55000 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts), 8.000000 MHz|
MKR MODE| TRC, SCL FUNCTION | FUNCTIONWIDTH FUNCTION ALUE A (At e
IIIIIII e

2 [N 4 [f[  546350CGHz| _ B1g27dBm| | | |

[ 250000GHz| &1086dBm| | |} Freq Offset

| 254736GHz| 48437dBm| | |} 0 Hz
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7.20DB BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI| C63.10:2013

7.1 Test Setup

LT SPECTRUM
ANALYZER

7.2 Limit
N/A

7.3 Test procedure
1. Set RBW = 30 kHz.
Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

2.

3.

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 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 0.873

GFSK Middle 0.859 Pass
Highest 0.873
Lowest 1.418

m/4-DQPSK Middle 1.431 Pass
Highest 1.407
Lowest 1.442

8-DPSK Middle 1.429 Pass
Highest 1.440
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Test plots

[E=SE=E

GFSK Low Channel
Ksysrght Spmmm Anaryzer O((up»ed BW

AC | [ SENSE:PULSE] I LIGNAUTO |
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 Offset2.01 dB
ef 22.

|
o
—
N
. £ [ 1
]
| |
| |

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

Occupied Bandwidth Total Power 9.07 dBm
.90 kHz

Transmit Freq Error -13.899 kHz % of OBW Power 99.00 %
x dB Bandwidth 873.2 kHz x dB -20.00 dB

= STATUS

= 2 e
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GFSK Middle Channel

[ Keysight Spectrum Analyzer - Occupied BW ==
T RE 500 AC I L] [ AGNAUTO |
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None

—»~ Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Dffset 2.02 dB
2

HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 7.04 dBm
838.31 kHz

Transmit Freq Error -20.429 kHz % of OBW Power 99.00 %

x dB Bandwidth 859.3 kHz xdB -20.00 dB

= STATUS

GFSK High Channel

[ Keysight Spectrum Analyzer - Occupied BW T e )

i R RE 500 AC | T I ULsE] [ AIGNAUTO |
Center Freq 2.480000000 GHz enter Freq: 2. 00 GHz

s Trig: FreeRun ‘Avg|Hold: 1001100

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

Radio Std: None

Ref Dffset 2.04 dB
Ref 22.04 dBm

Center 2.48 GHz
HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 6.38 dBm
810.68 kHz

Transmit Freq Error -13.424 kHz % of OBW Power 99.00 %

x dB Bandwidth 873.4 kHz xdB -20.00 dB

sc STATUS
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/4-DQPSK Low Channel
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[ Keysight Spectrum Analyzer - Occupied BW
i R AUTO
er Freq: 2.402000000 GHz
—»~ Trig: FreeRun ‘Avg|Hold: 100100
#Atten: 30 dB

RF AC |
Center Freq 2.402000000 GHz

#FGain:Low

Ref Offset 2.01 dB
Ref 22.01 dBm

H#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 4.83 dBm

1.3354 MHz
18.760 kHz
1.418 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-20.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Sweep 3.333 ms|

m/4-DQPSK Middle Channel

[ Keysight Spectrum Analyzer - Occupied BW.

] [ AIGNAUTO ]

Center Freq: 2441000000 GHz
Trig: FreeRun ‘Avg|Hold: 1001100
#Atten: 30 dB

g R RF AC |
Center Freq 2.441000000 GHz

#FGain:Low

Ref Dffset 2.02 dB
Ref 22.02 dB

\

i

|
B —

B — —

B — —

‘ [ |

‘ ‘ |

—

HRes BW 30 kHz #VBW 100 kHz

Total Power 2.97 dBm

Occupied Bandwidth
1.3520 MHz
-18.991 kHz
1.431 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-20.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Sweep 3.333 ms|
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1/4-DQPSK High Channel

[ Kepsight Spectrum Analyzer -Occomedew’ _____________________________ [=le ]
T —ALGNAUTO |

RF AC |
Center Freq 2.480000000 GHz Radio Std: None
—»~ Trig: FreeRun ‘Avg|Hold: 100100

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

Ref Dffset 2.04 dB
Ref 22.04 dBm

HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 2.55 dBm
1.3322 MHz

Transmit Freq Error -26.087 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.407 MHz xdB -20.00 dB

= STATUS

8-DPSK Low Channel

[ Keight Spectrum Analyaer -Occuped o0/ =5 5]
i R RF AC [ ALIGN AUTO |
Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None
Trig: FreeRun ‘Avg|Hold: 1001100
H#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.01 dB
Ref 22.01 dB

[

\
{
2]
|
[

HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power 3.56 dBm

1.3415 MHz

Transmit Freq Error -21.874 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.442 MHz xdB -20.00 dB

sc STATUS
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8-DPSK Middle Channel

[ Keysight Spectrum Analyzer - Occupied BW. Lo &[]
xR RF AC [ ] [ AUGNAUTO |
Center Freq 2.441000000 GHz er Freq: 2441000000 GHz Radio Std: None

—»~ Trig: FreeRun ‘Avg|Hold: 100100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Dffset 2.02 dB
Ref 22.02 dBm

Center 2.441 GHz
HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 2.09 dBm
1.3515 MHz

Transmit Freq Error -15.773 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.429 MHz xdB -20.00 dB

= STATUS

8-DPSK High Channel

B Keymiaht Specirim Analyzer - Gccupred BW. [E=REEES
i R RF AC I [ AIGNAUTO |
Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: None

s Trig: FreeRun ‘Avg|Hold: 1001100
H#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Dffset 2.04 dB
Ref 22.04 dB

HRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 0.91 dBm
1.3523 MHz

Transmit Freq Error -13.194 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.440 MHz xdB -20.00 dB

sc STATUS
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8. Maximum Peak Output Power

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

LT

SPECTRUM

8.2 Limit

ANALYZER

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
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 = 2MHz. VBW = 6MHz. 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 1.812

GFSK Middle -0.169 30.00 Pass
Highest -0.163
Lowest -0.291

/4-DQPSK Middle -1.685 20.97 Pass
Highest -2.764
Lowest -1.239

8-DPSK Middle -2.683 20.97 Pass
Highest -3.831
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Test plots
GFSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA [E=RET

R RE 500 AC | | [ SENSE:PULSE] [ ALIGNAUTO |
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr

PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset2.01 dB Mkr1 2.401 942 GHz
Ref 20.00 dBm 1.812

|

I I N I
|
|

|
"4 N R T T N R .

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

= STATUS

= E = A
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GFSK Middle Channel

[ Keyeight Spectrum Analyzer - Swept SA
xR RE Q__Ac | | u ALIGNAUTO |
Center Freq 2.441000000 GHz - Avg Type: Log-Pwr

PNO: Fast -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset2.02 dB

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

s STATUS

GFSK High Channel

ALIGNAUTO |
Avg Type: Log-Pwr
PNO:Fast ~»—  Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB

[ Keysight Spectrum Analyzer - Swept SA

Ref Offset2.04 dB
Ref 20.00 dBm

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

s STATUS
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/4-DQPSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA
T 50

]

[ ATGNAUTO ]

RE 509 AC |

Center Freq 2.402000000 GHz 2
PNO: Fast —»~  Trig: Free Run

IFGain:Low #Atten: 30 dB

Ref Offset2.01 dB
Ref 20.00 dBm

|
.1

#VBW 6.0 MHz

|

| |
i N

|

|

|

Avg Type: Log-Pwr
AvglHold: 1001100

Sweep 1.333 ms (10001 pts;

STATUS

m/4-DQPSK Middle Channel

[ Keysight Spectrum Analyzer - Swept SA

]

[ ATGNAUTO ]

6l R RF 50 AC_ |
Center Freq 2.441000000 GHz

PNQ: Fast s~ Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset2.02 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 1001100

Span 10.00 MHz]
Sweep 1.333 ms (10001 pts

STATUS

=
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1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Swept SA
T 50

LEJ@J\&/'

RF 500 AC |
Center Freq 2.480000000 GHz

] [ amnao |

Avg Type: Log-Pwr

PNO:Fost —»—  Trig: FreeRun AvglHold: 1001100

IFGain:Low

Ref Offset2.04 dB
Ref 20.00 dBm

#VBW 6.0 MHz

#Atten: 30 dB

Span 10.00 MHz,
Sweep 1.333 ms (10001 pts

STATUS

8-DPSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA

6l R RF 50 AC |
Center Freq 2.402000000 GHz

OS] [ Amnamo |
Avg Type: Log-Pwr

PNO:Fast ~—»—  Trig: FreeRun AvglHold: 1001100

IFGain:Low

Ref Offset2.01 dB
Ref 20.00 dBm

#VBW 6.0 MHz

#Atten: 30 dB

Span 10.00 MHz]
Sweep 1.333 ms (10001 pts

STATUS
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8-DPSK Middle Channel

[ Keysight Spectrum Analyzer - Swept SA
i R RE AC | [ E:PULSE] T ALIGNAUTO |
Center Freq 2.441000000 GHz - Avg Type: Log-Pwr

PNO:Fast ~—»— Trig: FreeRun AvglHold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset2.02 dB
Ref 20.00 dBm

#VBW 6.0 MHz

s STATUS

[ Keysight Spectrum Analyzer - Swept SA

EpuLs] [ amnao |

i R RF AC | [
Center Freq 2.480000000 GHz Avg Type: Log-Pwr
eeRu AvglHold: 1001100

epe Trig:
IFGain:Low #Atten: 30 dB

Ref Offset2.04 dB Mkr1 2.480 003 GHz

Ref 20.00 dBm -37.8371 ,d Bm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

s STATUS
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9. HOPPING CHANNEL SEPARATION

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2013

Receiver Setup; RBW=100KHz, VBW=300KHz, detector=Peak

Limit: GFSK: 20dB bandwidth
m/4-DQPSK & 8DSK: 0.025MHz or 2/3 of the 20dB bandwidth (whichever
is greater)

9.1 Test Setup

EUT SPECTRUM
ANALYZER

9.2 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 = 30kHz. VBW = 100kHz , Span = 3.0MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

9.3 DEVIATION FROM STANDARD

No deviation.

9.4 Test Result

Modulation Test Channel Separation (MHz) Limit(MHz) Result
GFSK Low 0.998 0.703 PASS
GFSK Middle 1.002 0.701 PASS
GFSK High 1.002 0.699 PASS

/4-DQPSK Low 1.002 0.916 PASS
/4-DQPSK Middle 1.000 0.917 PASS
/4-DQPSK High 1.002 0.913 PASS
8-DPSK Low 1.000 0.896 PASS
8-DPSK Middle 0.998 0.891 PASS
8-DPSK High 1.002 0.883 PASS

B)

([m
X
8 )




Project No.: ZKT-2109074742E
Page 57 of 73

Test plots
GFSK Low Channel

Keysrgh(Sp:mumAnaMer va:p(S& [T |
R

| SENSE:PULSE] [ ALTGNAUTO [
Center Freq 2 402500000 GHz . Avg Type: Log-Pwr

PN Trig: FreeRun Avg|Hold:>1001100
#Atten: 30 dB

Mkr1 2.401 882 GHz

Ref Offset2.01 dB
Ref 20.00 dBm -0.735 dBm|

i
|
|
i
|
|

Center 2402500 GHz ] N Span 3.000 MHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts);

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

l] 2. 401 882 GHz 0. 735 dBm| |
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