Shenzhen CTB Testing Technology Co., Ltd.

Report No.: CTB220310036RF

8DPSK
Low channel

Agilent Spectrum Analyzer - Occupied BW
R [F
Center Freq 2.402000000 GHz
HIFGain:Low

Ref Offset 6.95 dB
Ref 26.95 dBm

iCenter 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.3629 MHz
-8.131 kHz
1.477 MHz

Transmit Freq Error
x dB Bandwidth

8DPSK
Mid channel

Agilent Spectrum Analyzer - Occupied BW
R

Center Fre 2.441DDUDC| GHz

o

#IFGain:Low

Ref Offset 6.96 dB
Ref 26.96 dBm

ICenter 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.3755 MHz
-10.613 kHz
1,544 MHz

Transmit Freq Error
x dB Bandwidth

8DPSK
High channel

Agilent Spectrum Analyzer - Occupied BW
R

Center Fre 2.480[}0000 GHz

#IFGain:Low

Ref Offset 6.98 dB
Ref 26.98 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.3654 MHz

Transmit Freq Error =14.617 kHz

x dB Bandwidth

1.465 MHz

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power 7.

OBW Power
x dB

‘Center Freq: 2.441000000 GHz
Trig: Free Run
#atten: 30 dB

#VBW 100 kHz

Total Power 7.

OBW Power
x dB

‘Center Freq: 2480000000 GHz
Trig: Free Run
#atten: 30 dB

#VBW 100 kHz

Total Power 6

OBW Power
x dB

sTATUS

Avg|Hold: 1001100

-20.00 dB

Avg|Held: 1001100

-20.00 dB

Avg|Held: 1001100

.24 dBm

-20.00 dB

01:01:31 AM Mar 11, 2022
Radio Std: None

Radie Device: BTS

Span 3 MHz
Sweep 3.2 ms|

26 dBm

99.00 %

L0401 AM Mar 11, 2022
Radie Std: Nene

Radio Device: BTS

Span 3 MHz|
Sweep 3.2 ms|

01 dBm

99.00 %

010525 AM M 11, 2022
Radie Std: Nene

Radio Device: BTS

Mkr3 2.480718 GHz
-22.775 dBm

Sweep 3.2 ms|

99.00 %
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ANT 2:

GFSK
Low channel

AgSlent Spectrum Analyzer - Occupied BW
R ; 2
Center Freq 2.402000000 GHz
HIFGain:Low

Ref Offset6.95 dB
Ref 26.95 dBm

iCenter 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
856.89 kHz
-13.012 kHz
932.9 kHz

Transmit Freq Error
x dB Bandwidth

GFSK
Mid channel

Agilent Spectrum Analyzer -
R

Center Fre 2.441000000 GHz

Ref Offset 6.96 dB.
Ref 26.96 dBm

ICenter 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

835.01 kHz
-7.582 kHz
919.8 kHz

Transmit Freq Error
x dB Bandwidth

GFSK
High channel

Agilent Spectrum Analyzer - Occupied BW
. :

Center Fre 2.480000000 GHz

Ref Offset6.98 dB.
Ref 26.98 dBm

ICenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
877.76 kHz

Transmit Freq Error

x dB Bandwidth 941.4 kHz

HIFGain:Low

HIFGain:Low

-11.980 kHz

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

‘Avg|Hold: 1001100

#VBW 100 kHz

Total Power 8.30 dBm

99.00 %
-20.00 dB

OBW Power
x dB

Center Freq: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

#VBW 100 kHz

Total Power 8.12 dBm

99.00 %
-20.00 dB

OBW Power
x dB

STATUS

Center Freq: 2480000000 GHz

Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

#VBW 100 kHz

Total Power 7.07 dBm

99.00 %
-20.00 dB

OBW Power
x dB

STATUS

01:24:57 AM Mar 11, 2022
Radio Std: None

Radio Device: BTS

D1:27:16 AM Mar 11, 202;
Radio Std: Nene

Radio Device: BTS
MKr3

01:28:32 AM Mar 11, 202;
Radio Std: Nene
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1/4-DQPSK
Low channel

Agikent Spectrum Analyzer - Occuphed BW
R -
Center Freq 2.402000000 GHz
HIFGainLow

Ref Offset 6.95 dB
Ref 26.95 dBm

Center 2.402 GHz
“Res BW 30 kHz
Occupied Bandwidth
1.3535 MHz
-14.442 kHz
1.467 MHz

Transmit Freq Error
x dB Bandwidth

m/4-DQPSK
Mid channel

Agilent Spectrum Analyzer - Occupied BW.
B :

Center Freq 2.441000000 GHz

HIFGain:Low

Ref Offset 6.96 dB
Ref 26.96 dBm

Center 2441 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.35698 MHz
-14.075 kHz
1.492 MHz

Transmit Freq Error
x dB Bandwidth

/4-DQPSK
High channel

Agilent Spectrum Analyzer - Occupied BW.
[

Center Freq 2.480000000 GHz

HIFGain:Low

Ref Offset 698 dB
Ref 26.98 dBm

Center 2.48 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.3658 MHz
-17.127 kHz
1.491 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 2.402000000 GHz

—»- Trig:Free Run

#Atten: 30 dB

#VBW 100 kHz

Total Power

OBW Power
x dB

‘Avg|Hold: 100/100

7.24

99,
=20.00 dB

STATUS

Center Freq: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

OBW Power
x dB

Avg|Hold: 100/100

7.19

99,
-20.00 dB

Center Freq: 2480000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

OBW Power
x dB

Avg|Hold: 100/100

6.04

99,
-20.00 dB

STATUS

01:39:27 M M 11, 2022
Radio Std: None

Radio Device: BTS
Mkr3 2.4

dBm

00 %

01:41:58 AM M 11, 2022
Radie Std: None

Radio Device: BTS

Mkr3 2.441732 GHz
-22.556 dBm

dBm

00 %

3:22 AM My 11, 2022
Ra : Nene

Radio Device: BTS

Mkr3 2.480728 G
39 dBm

dBm

00 %
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8DPSK
Low channel

Agikent Spectrum Analyzer - Occuphed BW
RL F

Center Freq 2.402000000 GHz

Ref Offset 6.95 dB
Ref 26.95 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

MIFGain:Low

1.3557 MHz

Transmit Freq Error
x dB Bandwidth

8DPSK
Mid channel

Agilent Spectrum Analyzer - Occupied BW.

-15.334 kHz
1.457 MHz

Center Freq 2.441000000 GHz

Ref Offset 6.96 dB
Ref 26.96 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

HIFGain:Low

1.3506 MHz

Transmit Freq Error
x dB Bandwidth

8DPSK
High channel

Ref Offset 698 dB
Ref 26.98 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

-12.608 kHz
1.479 MHz

HIFGain:Low

1.3618 MHz

Transmit Freq Error
x dB Bandwidth

MSG

-14.940 kHz

1.485 MHz

—»- Trig:Free Run

] SLIGN AUT 01:57:21 AM My 11, 2022
Center Freq: 2.402000000 GHz Radio 5td: None
‘Avg|Hold: 100/100
Radio Device: BTS

Mkr3 2.4

#Atten: 30 dB

#VBW 100 kHz

Total Power 7.53 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

01:59:00 AM M 11, 2022

.Cermer Freq: 2.441000000 GHz Radie Std: None

Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Mkr3 2.441727 GHzZ
-22.558 dBm

#VBW 100 kHz

Total Power 7.65 dBm

99.00 %
-20.00 dB

OBW Power
x dB

02:00:15 AM M 11, 2022
Radie Std: None

Center Freq: 2480000000 GHz

Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100
Radio Device: BTS

Mkr3 2.480727 GHz
-22.721 dBm

#VBW 100 kHz

Total Power 6.47 dBm

99.00 %
-20.00 dB

OBW Power
x dB

STATUS
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CTB

11. CARRIERFREQUENCIES SEPARATION
11.1 Block Diagram Of Test Setup

Shenzhen CTB Testing Technology Co., Ltd. Report No.: CTB220310036RF

Radio Test System EUT

11.2 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.

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 = 30kHz. VBW = 100kHz , Span = 2MHz. 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.

11.4 Test Result

ANT 1:
Mode Channel. Carrier Frequency Separation [MHz] Verdict
GFSK LCH 1.000 PASS
GFSK MCH 1.000 PASS
GFSK HCH 1.000 PASS
m/4DQPSK LCH 1.000 PASS
m/4DQPSK MCH 1.000 PASS
m/4DQPSK HCH 1.000 PASS
8DPSK LCH 1.000 PASS
8DPSK MCH 1.000 PASS
8DPSK HCH 1.002 PASS
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ANT 2.
Mode Channel. Carrier Frequency Separation [MHz] Verdict
GFSK LCH 1.000 PASS
GFSK MCH 1.000 PASS
GFSK HCH 998 PASS
m/4DQPSK LCH 1.000 PASS
m/4DQPSK MCH 1.000 PASS
m/4DQPSK HCH 1.000 PASS
8DPSK LCH 1.000 PASS
8DPSK MCH 1.000 PASS
8DPSK HCH 1.002 PASS
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Test Graph

ANT 1:

Agilent Spectrum Analyzer - Swept SA
R

12:35:19 AM My 11, 2022

Marker 1 A 1.000000000 MHz y ~ Avg Type: LogPwr

Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Ref Offset6.95 dB
Ref 20.00 dBm

GFSK/LCH

Center 2.402500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

3 FUNCTION  FUNCTION WIDTH FUNCTION VALUE
£.118 dB
-1.398 dBm

Agilent Spectrum Analyzer - Swept SA
R 12:38:43 AM M 11,

Marker 1 A 1.000000000 MHz y * Avg Type: Log-Pur Trace

PNO: Wide o TrigiFree Run Avg|Hold:>100/100 T
IFG: #Atten: 30 dB

Ref Offset 6.96 dB
Ref 20.00 dBm

GFSK/MCH

Center 2.441500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

WKF MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

(]

v
0.395 dB

0.454 dBm
r 1

MG STATUS

Avg Type: Log-Pwr
Wide GO Trig:Free Run AvgHold>100/100
ot #htten: 30 dB

AMEkr1 1.000 MHz
Ref Offset 6.98 dB
Ref 20.00 dBm 0.555 dB|

GFSK/HCH

Center 2.479500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

v
Z| (A 0556 dB

-1.292 dBm
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AgSlent Spectrum Analyzer - Swopt. SA

Marker 1 A 1.000000000 MHz i Avg Type: Log-Pwr
PNO: Wide GO Trig: Free Run Avg|Hold>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 6.95 dB
Ref 20.00 dBm

/4DQPSK/LCH

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

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

G STATUS

Agilent Spectrum Analyzer - Swept SA
R

Marker 1 A 1.00000000 MHz ; ~ Avg Type: LogPwr

Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

12:55.06 AM My 11, 2022

Ref Offset 6.96 dB
Ref 20.00 dBm

m/4DQPSK/MCH

Center 2.441500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

FUNCTION  FUNCTION WIDTH FUNCTION VALUE

Souo-ansuns
5
@
T
o
<

STATUS

8

LIGN AUT 12:58:13 AM M 11, 2022
Avg Type: Log-Pwr TRACE

Trig: Free Run Avg|Hold:>100/100 i

#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

T/4DQPSK/HCH

Center 2.479500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

WKF MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE a

o Y
N A2 (1 [f] 1,000 MHz[ (A 0,458 dB

SO0 WK
<

8
&
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AgSlent Spectrum Analyzer - Swopt. SA

Marker 1 A 1.000000000 MHz i Avg Type: Log-Pwr
PNO: Wide GO Trig: Free Run Avg|Hold>100/100
FG. #Atten: 30 dB

I oW

Ref Offset 6.95 dB
Ref 20.00 dBm

8DPSK/LCH

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

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

G STATUS

Agilent Spectrum Analyzer - Swept SA
B :

Marker 1 A 1.00000000 MHz ; ~ Avg Type: LogPwr

Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

01:11:22 AM M 11, 2022

Ref Offset 6.96 dB
Ref 20.00 dBm

8DPSK /MCH

Center 2.441500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

3 FUNCTION  FUNCTION WIDTH FUNCTION VALUE
0.062 dB

Souo-ansuns
I o
<

STATUS

8

LIGN AUT D1:15:14 M Mar 11, 2022
Avg Type: Log-Pwr TRACE

Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

8DPSK /HCH

Center 2.479500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

WKF MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE a

(]

3
0.249 dB

SO0 WK
<

8
&
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ANT 2:

Graphs

Agum Spectrum Analyzer - Swept SA

01:30:25 AM M 1

Marker 1A 1. DGDUOGDUO MHz Avg Type: Log-Pwr
PNO: Wide o Trig: Free Run Avg|Hold:>100/100
IFG: ow #Atten: 30 dB

Ref Offset6.95 dB
Ref 20.00 dBm

GFSK/LCH

Center 2.402500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

FUNCTION  FUNCTION WIDTH FUNCTION VALUE A

MG STATUS

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Ref Offset 6.96 dB
Ref 20.00 dBm

GFSK/MCH

Center 2.441500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

=

D~ WS
=
=i

(=

3 FUNCTION  FUNCTION WIDTH FUNCTION VALUE
0.450 dB
0.049 dBm

MG STATUS

Avg Type: Log-Pwr
,  Trig: Free Run Avg|Hold>100/100
#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

GFSK/HCH

Center 2.479500 GHz Span 2.000 MHz,
#VBW 100 kHz Sweep 2.133 ms (1001 pts)

MK WODE TRE SCL X v FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

N A2 (1] f [ 998 kHz[ (A 0250 dB
2 IGEEN 0292 dBm
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AgSlent Spectrum Analyzer - Swopt. SA

Marker 1 A 1.000000000 MHz i Avg Type: Log-Pwr
PNO: Wide GO Trig: Free Run Avg|Hold>100/100
FG. #Atten: 30 dB

I oW

Ref Offset 6.95 dB
Ref 20.00 dBm

/4DQPSK/LCH

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

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

G STATUS

Agilent Spectrum Analyzer - Swept SA
B :

Marker 1 A 1.00000000 MHz ; ~ Avg Type: LogPwr
Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Ref Offset 6.96 dB
Ref 20.00 dBm

m/4DQPSK/MCH

Center 2.441500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

=
3
3
8

3 FUNCTION  FUNCTION WIDTH FUNCTION VALUE

>

440994 GHz
- r - r - r 0 1
- r  r r r 0 1
- r

Com-onawnS

<

8

STATUS

Agilent Spectrum Analyzer - Swept SA
RL F [F H: iLIGH T 01:53:20 AM Mar 11, 2022
Marker 1 A 1.000000000 MHz Avg Type: Log-Pwr =
NO: Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

T/4DQPSK/HCH

Center 2.479500 GHz Span 2.000 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

WKF MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

% 3
1.000 MHz| (A 1.486 dB
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8DPSK/LCH

AgSlent Spectrum Analyzer - Swopt. SA

& 2
Marker 1 A 1.000000000 MHz

Ref Offset 6.95 dB
Ref 20.00 dBm

Centet 2.402500 GHz

PNO:Wide o TrigiFreeRun
IFGainLow #Atten: 30 dB

#VBW 100 kHz

H AT 02:11:47 AM
Avg Type: Log-Pwr ™
Avg|Hold>100/100

Span 2.000 MHz,
Sweep 2.133 ms (1001 pts)

FUNCTION

FUNCTION WIDTH FUNCTION VALUE

8DPSK /MCH

Ref Offset 6.96 dB
Ref 20.00 dBm

ICenter 2.441500 GHz
#Res BW 30 kHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

STATUS

Avg Type: Log-Pwr

Avg|Hold:>100/100

‘Span 2.000 MHz|
Sweep 2.133 ms (1001 pts)

KFE WODE TRC SCL
[ 1 ]
[ 1 ]
[ 1 ]

Com-onawnS

<

3 FUNCTION

l

0,373 dB
1162 GHz 3534 dBm
_—
r o 1
e e

FUNCTION WIDTH FUNCTION VALUE

8

8DPSK /HCH

Agilent Spectrum Analyzer - Swept SA
R F Q
Marker 1 A 1.002000000 MHz

Ref Offset 6.98 dB
Ref 20.00 dBm

ICenter 2.479500 GHz
#Res BW 30 kHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

STATUS

AT 02:20:03 M M 11, 2022
Avg Type: Log-Pwr TRACE
Avg|Hold:>100/100

‘Span 2.000 MHz|
Sweep 2.133 ms (1001 pts)

MK WODE TRC SCL

(]

FUNCTION

SO0 WK
<

FUNCTION WIDTH FUNCTION VALUE -

8
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12. HOPPING CHANNEL NUMBER

12.1 Block Diagram Of Test Setup

Radio Test System EUT

12.2 Limit
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

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 = 100kHz. VBW = 300kHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in
order to clearly show all of the hopping frequencies. The limit is specified in one of the
subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz.
Sweep=auto;

12.4 Test Result

ANT 1+ ANT 2:
Mode Channel. Number of Hopping Channel Verdict
GFSK Hop 79 PASS
m/4DQPSK Hop 79 PASS
8DPSK Hop 79 PASS
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Test Graph

ANT 1:

Graphs

GFSK/Hop

Agum Spectrum Analyzer - Swept SA
Cemel Freq 2. 441750000 GHz
[0 -ast
IFGain:Low #Atten: 30 dB

Ref Offset 6.96 dB
Ref 20.00 dBm

it
i |,”\ W Iﬂ] i

#VBW 300 kHz

Avg Type: Log-Pwr

-+~ Trig:Free Run Avg|Hold: 5000/5000

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

FUNCTION __ FUNCTION WIDTH FUNCTION VALUE

T/4DQPSK/Hop

Agum Spectrum Analyzer - Swept SA

Cemel Freq 2. 441750000 GHz
PNO: Fast ~+- Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

Start 2.40000 GHz
#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pur
Avg|Hold: 5000/5000

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

MKR MODE TRC SCL * { FUNCTION
N [1[r 401 837 0 GHz -2.184 dBm

2 ITHENE] 02435 GHz 3.273 dBm |
[ [ ] I N R

FUNCTION WIDTH FUNCTION VALUE

8DPSK/Hop

Trig: Free Run
#Atten: 30 dB

Ref Offset 6.95 dB

Ref 20.00 dBm

Py

#VBW 300 kHz

Avg Type: Log-Pur
Avg|Hold: 5000/5000

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

FUNCTION

FUNCTION WIDTH FUNCTION VALUE

Report Tel: 4008-707-283

Web: http://www.ctb-lab.net

Report No.: CTB220310036RF

Page 74 of 89



Shenzhen CTB Testing Technology Co., Ltd. Report No.: CTB220310036RF

ANT 2:

Agilent Spectrum Analyzer - Swept SA
B :

01:37:43 AM M 1

Center Fre 2.441750000 GHz ;i ~ Ava Type: Log-Pwr

Trig: Free Run Avg|Hold: 5000/5000
#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

AT AT VA
i

ARARAINTAAN
LG Il T INAR
H R i)

v

GFSK/Hop

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

FUNCTION  FUNCTION WIDTH FUNCTION VALUE

MG STATUS

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.441750000 GHz Avg Type: Log-Pwr
PH Trig: Free Run Avg|Hold: 5000/5000
#Atten: 30 dB

Mkr1 2.402 004 0 GHz
Ref 20.00 dBm -0.555 dBm

m/4DQPSK/Hop

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

ES 3 FUNCTION FUNCTION WIDTH FUNCTION VALUE
[ f] 2.402 004 0 GHz
24802435 GHz 2741 dBm

MG STATUS

AgSlent Spectrum Analyzer - Swopt. SA
R F E

Center Freq 2.441750000 GHz : * Avg Type: Log-Pur
. Trig: Free Run AvglHold: 5000/5000
#Atten: 30 dB

Ref Offset 6.98 dB
Ref 20.00 dBm

8DPSK/Hop

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

G STATUS
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13. DWELL TIME

13.1 Block Diagram Of Test Setup

Radio Test System EUT

13.2 Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
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. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

13.3 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 spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell
time per hopping channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different
modes of operation (e.g.. data rate. modulation format. etc.). repeat this test for each
variation. The limit is specified in one of the subparagraphs of this Section. Submit this

plot(s).
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13.4 Test Result
ANT 1.

Mode | Packet | Channel Pu'?ﬁq;-)'me E?::L?XSI Limit (ms) | Verdict
DH1 LCH 0.381 121.92 400 PASS
DH1 MCH 0.381 121.92 400 PASS
DH1 HCH 0.381 121.92 400 PASS
DH3 LCH 1.642 262.72 400 PASS

GFSK DH3 MCH 1.641 262.56 400 PASS
DH3 HCH 1.641 262.56 400 PASS
DH5 LCH 2.892 308.48 400 PASS
DH5 MCH 2.891 308.373 400 PASS
DH5 HCH 2.891 308.373 400 PASS

ANT 2:

Mode | Packet | Channel Pul?§1;5|me -I:rc::r?:a[()nvzse;l Limit (ms) | Verdict
DH1 LCH 0.381 121.92 400 PASS
DH1 MCH 0.381 121.92 400 PASS
DH1 HCH 0.381 121.92 400 PASS
DH3 LCH 1.641 262.56 400 PASS

GFSK DH3 MCH 1.642 262.72 400 PASS
DH3 HCH 1.641 262.56 400 PASS
DH5 LCH 2.891 308.373 400 PASS
DH5 MCH 2.891 308.373 400 PASS
DH5 HCH 2.891 308.373 400 PASS

Remark: DH5 Packet permit maximum 1600/ 79 / 6 hops per second in each channel
(5 time slots RX, 1 time slot TX).
DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel
(3 time slots RX, 1 time slot TX).
DH1 Packet permit maximum 1600 / 79 /2 hops per second in each channel

(1 time slot RX, 1 time slot TX). So, the Dwell Time can be calculated as follows:

DH5:1600/79/6*0.4*79*(MkrDelta)/1000
DH3:1600/79/4*0.4*79*(MkrDelta)/1000
DH1:1600/79/2*0.4*79*(MkrDelta)/1000
Remark: Mkr Delta is once pulse time.
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Test Graph
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14. PSEUDORANDOM FREQUENCY

14.1 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 125 mW. The system shall hop to channel frequencies that
are selected at the system hopping rate from a Pseudorandom ordered list of hopping
frequencies. Each frequency must be used equally on the average by each transmitter. The
system receivers shall have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

14.2 Test procedure

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and
9th stage outputs are added in a modulo-two addition stage. And the result is fed back to the
input of the first stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e.
the shift register is initialized with nine ones.

Number of shift register stages: 9

Length of pseudo-random sequence: 29 -1 = 511 bits

Longest sequence of zeros: 8 (non-inverted signal)

oty

An example of Pseudorandom Frequency Hopping Sequence as follow:

206246 77 7 64 873 1675 1

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their Corresponding transmitters and shift frequencies in synchronization with the transmitted
signals.
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14.3 Test Result

The device does not have the ability to be coordinated with other FHSS systems in an effort
to avoid the simultaneous occupancy of individual hopping frequencies by multiple
transmitters.
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15. ANTENNA REQUIREMENT

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator, the
manufacturer may design the unit so that a broken antenna can be replaced by the user, but
the use of a standard antenna jack or electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the
use of antennas with directional gains that do not exceed 6 dBi. Except as shown in
paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below
the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna:
The antenna is PCB antenna. The best case gain of the antenna is 1dBi.
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16. EUT PHOTOGRAPHS

EUT Photo 1
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17. EUT TEST SETUP PHOTOGRAPHS

Radiated Emission

Below 1G
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Conducted emissions
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