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8DPSK Low Channel
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GFESK Transmitting Band edge-left side
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GESK Transmitting Band edge-right side
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Pi/4 DQPSK Transmitting Band edge-left side
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B Agilent Spectrum Analyzer - Swept SA =
[ [ SENSE:INT [ ALTGN AUTO | 12:42:43 PMJun 23,2021
TRACI

500 AC |
0000000 GHz Avg Type: Log-Pwr

PNO: Fast Ly Trig: FreeRun Avgl[Hold:>100/100 TEl
IFGain:Low Atten: 20 dB
NextPeak
Ref Offset 0.5 dB
Ref 10.00 dBm . : |
Next Pk Right|
|
Next Pk Left|
| e |
Marker Delta|
||
Mkr—CF
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
U N [1[f] 240192 GHz| 1488dBm| | | ]
P N [ 1| 2.400 0 GHz 48786dBm| | [ ]
[ N [1]f] 2.398 82 GHz 51436dBm| |
- ]
I B N A R -




4
] 14 Report No.: BCTC2106701613E

Pi/4 DQPSK Transmitting Band edge-right side
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Pi/4 DQPSK Hopping Band edge-right side
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8DPSK Transmitting Band edge-left side
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8DPSK Transmitting Band edge-right side
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10. 20 DB BANDWIDTH
10.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

10.2 Limit

N/A

10.3 Test procedure

. Set RBW = 30kHz.

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

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

~N oo o~ W0 N R

. 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.



10.4 Test Result

Report No.: BCTC2106701613E

Temperature : |26°C ﬁﬁlritigli?y : 54%
Test Voltage : [DC 3.3V Remark N/A
Modulation Test Channel Bandwidth(MHz)
GFSK Low 0.889
GFSK Middle 0.891
GFSK High 0.893
Pi/4 DQPSK Low 1.298
Pi/4 DQPSK Middle 1.296
Pi/4 DQPSK High 1.297
8DPSK Low 1.246
8DPSK Middle 1.245
8DPSK High 1.249

Test plots

GFSK Low Channel

Fl Agilent Spectrum Analyze
T

RL RF
Center Freq 2.4

| SENSE:INT|

ALIGN AUTO [ 12:21:06 PMJun 23,2021

Center Freq: 2.402000000 GHz Radio Std: None
o) Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB Radio Device: BTS

Trace/Detector

Center 2.402 GHz
#Res BW 30 kHz

Ref Offset 0.5 dB
Ref 10.00 dBm

Clear Write

#/BW 100 kHz

Total Power 8.48 dBm

Occupied Bandwidth

819.97 kHz
Transmit Freq Error 24.506 kHz OBW Power 99.00 %
x dB Bandwidth 888.8 kHz x dB -20.00 dB
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GFSK Middle Channel

rﬁ Agilent Spectrum Analyzer -
RL [ SENSE:INT| [ ALIGN AUTO | 12:21:25PMJun 23,2021
Center Freq: 2.441000000 GHz Radio Std: None

TracelDetector

G Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 0.6 <B
Ref 10.00 dBm

Clear Write

Average

Max Hold

Y A T
N A N I A N A A N N Min Hold
Center 2.441 GHz
#VBW 100 kHz

|

Occupied Bandwidth Total Power 6.46 dBm
821.11 kHz

Transmit Freq Error 25.949 kHz OBW Power 99.00 %

x dB Bandwidth 891.2 kHz x dB -20.00 dB

GFSK High Channel

rnAgl nt Spectrum Analyzer - Occl deW

| SENSE:INT| [ ALIGN AUTO | 12:26:57 PMJun 23,2021
Center Freq: 2.480000000 GHz Radio Std: None
o) Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

TracelDetector

Ref Offset 0.6 dB
Ref 10.00 dBm

Clear Write

#VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 4.40 dBm
819.37 kHz

Transmit Freq Error 25.641 kHz OBW Power 99.00 %

x dB Bandwidth 892.6 kHz x dB -20.00 dB
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Pi/4 DQPSK Low Channel

Fﬁ Agilent Spectrum Analyzer - Occupied BW
i RL RF 500 AC [ [ [ 12:20:51 PMJun 23,2021
Center Freq: 2.402000000 GHz Radio Std: None

— Trig: Free Run Avg|Held:>10/10

SENEE:UITl ALIGN AUTO

TracelDetector

HFGainiLow * #Atten: 20 dB Radio Device: BTS
Ref Offset 0.5 B
Ref 10.00 dBm
Clear Write
e |
Average
e ||
Max Hold
| m————| |
Min Hold
#VBW 100 kHz e — |
Occupied Bandwidth Total Power 9.88 dBm
1.1620 MHz

Transmit Freq Error 25.575 kHz OBW Power 99.00 %
x dB Bandwidth 1.298 MHz x dB -20.00 dB

Pi/4 DQPSK Middle Channel

ri Agilent Spectrum Analyzer - Occupied BW
| RL RF AC | SENSE:INT| [ ALIGN AUTO | 12:24:30 PMJun 23,2021

A
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
~, ) Trig: FreeRun Avg|Held:>10/10

[]
#FGain:Low " #Atten: 20 dB Radio Device: BTS

TracelDetector

Ref Offset 0.6 dB
Ref 10.00 dBm

py I I | A I _
--- -mm__|-- Clear Write
N R A U

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 7.13 dBm
1.1651 MHz

Transmit Freq Error 25.807 kHz OBW Power 99.00 %

x dB Bandwidth 1.296 MHz x dB -20.00 dB
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Pi/4 DQPSK High Channel

Fﬁ Agilent Spectrum Analyzer -
i RL RF 5 [ SENSE:INT| [ ALIGN AUTO | 12:26:43 PMJun 23,2021
Center Freq 2.4 Center Freq: 2.480000000 GHz Radio Std: None
— Trig: Free Run Avg|Held:>10/10

TracelDetector

#FGain:Low = #Atten: 20 dB Radio Device: BTS
Ref Offset0.5 ¢dB
Ref 10.00 dBm
Clear Write
e |
Average
e ||
Max Hold
||
Min Hold
Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz —— (|
Occupied Bandwidth Total Power 5.06 dBm
1.1656 MHz

Transmit Freq Error 26.396 kHz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz x dB -20.00 dB

8DPSK Low Channel

ri Agilent Spectrum Analyzer - Occupied BW
| RL RF 5 AC | SENSE:INT| [ ALIGN AUTO | 12:14:50 PMJun 23,2021

5 A
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
~, ) Trig: FreeRun Avg|Held:>10/10

[]
#FGain:Low " #Atten: 20 dB Radio Device: BTS

TracelDetector

Ref Offset 0.6 dB
Ref 10.00 dBm

Clear Write

#VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 9.36 dBm
1.1541 MHz

Transmit Freq Error 38.263 kHz OBW Power 99.00 %

x dB Bandwidth 1.246 MHz x dB -20.00 dB
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8DPSK Middle Channel

Fﬁ Agilent Spectrum Analyzer -
i RL RF 5 [ SENSE:INT| [ ALIGN AUTO | 12:25:10 PMJun 23,2021
Center Freq 2.4 Center Freq: 2.441000000 GHz Radio Std: None
— Trig: Free Run Avg|Held:>10/10

TracelDetector

#FGain:Low = #Atten: 20 dB Radio Device: BTS
Ref Offset0.5 ¢dB
Ref 10.00 dBm
Clear Write
e |
Average
e ||
Max Hold
||
Min Hold
Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz —— (|
Occupied Bandwidth Total Power 7.05 dBm
1.1482 MHz

Transmit Freq Error 39.878 kHz OBW Power 99.00 %
x dB Bandwidth 1.245 MHz x dB -20.00 dB

8DPSK High Channel

ri Agilent Spectrum Analyzer - Occupied BW
| RL RF AC | SENSE:INT| [ ALIGN AUTO | 12:26:29 PMJun 23,2021

A
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
~, ) Trig: FreeRun Avg|Held:>10/10

[]
#FGain:Low " #Atten: 20 dB Radio Device: BTS

TracelDetector

Ref Offset 0.6 dB
Ref 10.00 dBm

Clear Write

#VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 5.20 dBm
1.1480 MHz

Transmit Freq Error 39.992 kHz OBW Power 99.00 %

x dB Bandwidth 1.249 MHz x dB -20.00 dB
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11. MAXIMUM PEAK OUTPUT POWER
11.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

11.2 Limit

FCC Partl5 (15.247), Subpart C

Frequency Range

Section Test Item Limit Result
(MH2z)
15.247(b)(1) | PO Output | 0125 Wattor 2400-2483.5 PASS

11.3 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.



HEA
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11.4 Test Result

Temperature :  [26°C Eﬁﬁtig’ify : 54%
Test Voltage : |DC 3.3V Remark: N/A
Modulation Test Channel | Output Power (dBm) | Limit (dBm)
GFSK Low 1.797 21
GFSK Middle -0.295 21
GFSK High -2.208 21
Pi/4 DQPSK Low 3.711 21
Pi/4 DQPSK Middle 1.820 21
Pi/4 DQPSK High -0.053 21
8DPSK Low 4.161 21
8DPSK Middle 2.403 21
8DPSK High 0.538 21
Test plots

GFSK Low Channel

| SENSE:INT] | ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast C,) Ti g:FreeRun Avg|Hold:>100/100
IFGain:Low

@@&Il

NextPeak
Ref Offset 0.5 dB Mkr1 2.401 81 GHz|
1LOgBld Ref 10.00 dBm |

Next Pk Right
| meaasnasamas
Next Pk Left
||
Marker Delta;
| s

Mkr—CF

700 Mkr—RefLvl

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)
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GFSK Middle Channel
ept SA = |
SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: FreeRun Avg|Hold:>1001100
IFGain:Low Atten: 20 dB

BE Agilent Spectrum Analyzer -

NextPeak
Ref Offset 0.5 dB
Ref 10.00 dBm : e e |
Next Pk Right|
|
Next Pk Left
S|

Marker Delta,

Mkr—RefLvl

Span 10.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

GFSK High Channel
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Pi/4 DQPSK Low Channel
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Pi/4 DQPSK High Channel
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8DPSK Middle Channel
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12. HOPPING CHANNEL SEPARATION
12.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

12.2  Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, 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, provided
the systems operate with an output power no greater than 0.125W.

12.3 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 = 30kHz. VBW = 100kHz , Span = 2.0MHz. 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.



12.4 Test Result

Report No.: BCTC2106701613E

Modulation Test Channel Se([m:a;t;on Limit(MHz) Result
GFSK Low 1.000 0.593 PASS
GFSK Middle 1.000 0.594 PASS
GFSK High 1.002 0.595 PASS

Pi/4 DQPSK Low 1.006 0.865 PASS

Pi/4 DQPSK Middle 1.002 0.864 PASS

Pi/4 DQPSK High 1.004 0.865 PASS
8DPSK Low 0.998 0.831 PASS
8DPSK Middle 1.006 0.830 PASS
8DPSK High 1.000 0.833 PASS

Test plots
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GFSK Middle Channel
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GFSK High Channel
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Pi/4 DQPSK Low Channel

SENSE:INT|

Bl Agilent Spectrum Ana\yzev SWEplSA

ALIGN AUTO
Avg Type: Log-Pwr
— 1 Trig: FreeRun Avg|Hold:>100/100
Atten: 20 dB

[ 01:08:54 PMIun 23, 2021
TRA(

\i\\i\-sa-l

AMkr1 1.006 MHz NextPeak
Ref Offset 0.5 dB
10 gty Ref 10.00 dBm 5 209 Hz |

Next Pk Right
_I
Next Pk Left
||
Marker Delta
| B |

Mkr—CF

Mkr—RefLvl

Span 2.000 MHz
#VBW 100 kHz Sweep 2.133 ms (1001 pts)

Pi/4 DQPSK Middle Channel
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