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Module AK25BP2M497:

Test Graph:

GFSK
Low channel

GFSK
Mid channel

Agilent Spectrum Anatyzer - Dccupled W
Center Freq 2.402000000 GHz
BIF Gainc| ow

Ref Offzet 892 dB
Ref 26,92 dBm

‘Center 2.402 GHz
es BW 30 kHz
Occupied Bandwidth
814.39 kHz
15.346 kHz
BB6.D kHz

Transmit Freq Error
x dB Bandwidth

Conter Freq: 2 402000000 GHz
Trig: Free Run AvglHold: 100100
BAsten: 30 dB

®VBW 100 kHz2

Total Power

OBW Power 99.00 %
xdB -20.00 dB

Radio Std: None

Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

(2

Agilent Spectrum Anatyzer - Dcoupled W
Center Freq 2.441000000 GHz
BIF Gainc| ow

Ref Offzet 689 dB
Ref 26.89 dBm

iCenter 2441 GHz
'es BW 30 kHz

Occupied Bandwidth

831.58 kHz
14.478 kHz
B73.2 kHz

Transmit Freq Error
x dB Bandwidth

. Trig:Free Run

Conter Freq: 2441000000 GHz

BAsten: 30 dB

#VEW 100 kHz

Total Power

OBW Power 99.00 %
xdB -20.00 dB

AvglHold: 100100

Radie 31;

Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

i e e e

GFSK
High channel

Agihent Spectum Anabyier - Occupied W

‘Center Freq 2.480000000 GHz

S1F Gainct ow

Ref Offset 692 dB.
Ref 26.92 dBm

Cenlter 248 GHz
es BW 30 kHz
Occupied Bandwidth
836.79 kHz
8.076 kHz
B852.3 kHz

Transmit Freq Error
x dB Bandwidth

.

Cantter Fraq: 2.480000000 GHz
Trig: Free Run
Sazten: 2 4B

#VEW 100 kHz

Total Power 7.97 dBm

OBW Power 99.00 %
xdB -20.00 dB

AvglHold: 1001100

Radio Std:

Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms
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m/4-DQPSK
Low channel

Agiiort Spectrum Anabyrer - Occugsed EW

-Cener Freq 2.402000000 GHz

15 Galnd ow

Ref Offset 692 aB
Refl 26.92 dBm

Cccupied Bandwidth

1.1819 MHz
17.868 kHz
1.282 MHz

Transmit Freq Error
x dB Bandwidth

" Conter Freq: 2402000000

Trig: Free Run
#Asen: X 48

#VEBW 100 kHz

Total Power

OBW Power
xdB

GHz n-ana‘ é:e- None
AvglHold: 100100

Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

7.46 dBm

99.00 %
-20.00 dB

(2

m/4-DQPSK
Mid channel

Agiiort Spectrum Ansbyrer - Occugsed EW

-Cener Freq 2.441000000 GHz

15 Galnd ow

Ref Offset 629 aB
Refl 26.80 dBm

Ceccupied Bandwidth

1.1911 MHz
20.849 kHz
1.282 MHz

Transmit Freq Error
x dB Bandwidth

req: 2441000000 GHz
AvglHold: 100100

o Run

- Trig
#Atten: 30 dB

#VEW 100 kHz

Total Power

OBW Power
xdB

n-ana‘ Std: None

Radio Device: TS

s'pan 3 MHz
Sweep 3.2ms

B8.00 dBm

99.00 %
-20.00 dB

i e

/4-DQPSK
High channel

Agiiort Spectrum Anabyzer - Occugted BW
-Cener Freq 2.480000000 GHz
A5 Gl |

Ref Offset 692 dB
Ref 26.92 dBm

Cccupied Bandwidth

1.1930 MHz
18.489 kHz
1.285 MHz

Transmit Freq Error
x dB Bandwidth

" Conter Freq: 2480000000

Trig: Free Run
#Asten: 30 4B

#VEW 100 kHz

Total Power

OBW Power
xdB

GHz n-ana‘
AvglHold: 100100

Radie Device: ATS

s'pan 3 MHz
Sweep 3.2ms

99.00 %
-20.00 dB
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8DPSK
Low channel

Agiiort Spectrum Anabyrer - Occugsed EW

-Cener Freq 2.402000000 GHz

Ref Offset 692 aB
Refl 26.92 dBm

Cccupied Bandwidth

15 Galnd ow

1.1806 MHz

Transmit Freq Error
x dB Bandwidth

17.069 kHz
1.301 MHz

tor Freq: 2 402000000
Trig: Free Run

#VEBW 100 kHz

Total Power

GHz n-ana‘ é:e MNone

AvglHold: 100100

Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

7.53 dBm

99.00 %
-20.00 dB

(2

8DPSK
Mid channel

Agiiort Spectrum Ansbyrer - Occugsed EW

Center Freq 2.441000000 GHz

Ref Offset 629 aB
Refl 26.80 dBm

Ceccupied Bandwidth

15 Galnd ow

1.2102 MHz

Transmit Freq Error
x dB Bandwidth

14.858 kHz
1.314 MHz

" Conter Freq: 2441600000 GHz

Trig: Free Run
#Asen: X 48

#VEW 100 kHz

Total Power

OBW Power
xdB

Radia
AvglHold: 100100
Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

7.57 dBm

99.00 %
-20.00 dB

i e

8DPSK
High channel

Agiiort Spectrum Anabyzer - Occugted BW

-Cener Freq 2.480000000 GHz

Ref Offset 692 dB
Ref 26.92 dBm

Cccupied Bandwidth

S1F Gt o

1.2009 MHz

Transmit Freq Error
x dB Bandwidth

14.941 kHz
1.297 MHz

" Conter Freq: 2480000000

Trig: Free Run
#Asten: 30 4B

#VEW 100 kHz

Total Power

OBW Power
xdB

GHz n-ana‘ s::.e- MNone

AvglHold: 100100
Radio Device: BTS

s'pan 3 MHz
Sweep 3.2ms

7.73 dBm

99.00 %
-20.00 dB
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Module BP2E889TKB:

Test Graph:

GFSK
Low channel

Agilent Spoctrim Analyzer - Ovoupled BW
&

Center Freq 2,402000000 GHz
va-  TrigFree Run

S GaiscLow RAmen: 30 4B

Ref Offset 6.99 dB

iCenter 2.402 GHz

WRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

821.31 kHz
14.117 kHz
875.1 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

= s

GFSK
Mid channel

Agilent Spoctrim Analyzer - Ovoupled BW
Dy hL
Center Freq 2.441000000 GHz

~+- Trig-Free Run

S GaiscLow RAmen: 30 4B

Ref Offset 7.02 dB
Ref 27.02 dBm

iCenter 2.441 GHz

WRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

837.11 kHz
15.738 kHz
870.7 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

(=

GFSK
High channel

Agihent Sytriom Aavalyzer - Duouphed BW

Center Freq 2480000000
co-  Trig:FreeRun
#hien; 30 4B

Center Freq 2.480000000 GHz

S Gkl ow

Ref Offset 7.08 dB
Ref 27.05 dBm

#Res BW 30 kHz
Occupied Bandwidth Total Power
838.62 kHz
15.279 kHz
B866.5 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GH.
AvglHeld: 100100

2

8.24 dBm

-20.00 dB

Center Freq: 2.441000000 GHz
AvglHeld: 100100

OHz
AvgiHeld: 1001100

#VBW 100 kHz

Span 3 MHz
Sweep 3.2 ms

99.00 %

Radie S

Radis Device: BTS

Span 3 MHz
Sweep 3.2 ms

8.13 dBm

99.00 %
-20.00 dB

Span 3 MHz
Sweep 3.2 ms

7.79 dBm

98.00 %
-20.00 dB
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m/4-DQPSK
Low channel

Agilent Spoctriam Analyzer - Docupied BW
L

Center Freq 2.402000000 GHz

#1F GaimcLow

Ref Offset .99 d8
Ref Bm

iCenter 2.402 GHz
wRes BW 30 kHZ
Occupled Bandwidth
1.1862 MHz
16.425 kHz
1.301 MHz

Transmit Freq Error
x dB Bandwidth

(=

m/4-DQPSK
Mid channel

Agilent Spectriam Analyrer - Occupled W
Center Freq 2.441000000 GHz
I Galmclow

Ref Offset 7.02 dB
Ref 27.02 dBm

iCenter 2.441 GHz
wRes BW 30 kHZ

Occupled Bandwidth
1.1941 MHz

21.553 kHz
1.272 MHz

Transmit Freq Error
x dB Bandwidth

(=

/4-DQPSK
High channel

Agilent Spectrim Anatyier - Oogugied BW
TN
c Freq 2.480000000 GHz
W Gkl ow

Raf Offset 7.05 dB
Ref 27.05 dBm

Center 2.48 GHz
#Res BW 30 kHz
Occupled Bandwidth
1.1929 MHz
23.034 kHz
1.280 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GH.

Trig: Free Run
SAmen: 30 4B

#VBW 100 kHz

Total Power

OBW Power
x dB

2
AvglHeld: 100100

7.81 dBm

99.00 %
-20.00 dB

(g stam

Center Freq: 2.441000000 GH.

Trig: Free Run
SAmen: 30 4B

#VBW 100 kHz

Total Power

OBW Power
x dB

2
AvglHeld: 100100

7.92 dBm

99.00 %
-20.00 dB

g sam

Center Freq: 2.450000000 GH.

Trig: Free Run
BArren: 30 4B

#VBW 100 kHz

Total Power

OBW Power
x dB

2
AvglHeld: 100100

7.57 dBm

99.00 %
-20.00 dB

Radie Std: None

Radis Davice: BTS

Span 3 MHz
Sweep 3.2 ms

Radie Std: None

Radis Device: BTS

Span 3 MHz
Sweep 3.2ms

Radis Device: BTS

Span 3 MHz
Sweep 3.2ms
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Agfhent Spectrim Analyzer - Oocuphed IW

8 L I

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radis &

T ~#- Trig:Fres Run AvglHeld: 100100

I GalmcLow BAren: 30 B Radis Davics:

Ref Offset 699 dB
Rel 26.99 dBm

8DPSK
Low channel

Center 2.402 GHz ) a ) ) ) Span 3 MHz
wRes BW 30 kHZ #VBW 100 kHz Sweep 3.2ms

Occupled Bandwidth Total Power 8.04 dBm
1.1834 MHz

Transmit Freq Error 16.976 kHz OBW Power 99.00 %
x dB Bandwidth 1.280 MHz x dB -20.00 dB

= Lo
Agilent Spoctriam Analyzer - Docupied BW
i L

Center Freq 2.441000000 GHz Center Freq: 2441000000 GHz one
— ~a- TrigFree Run AvglHeld: 1065100
#1 GaimLow #Arten: 30 4B Radis Device:

Ref Offset 7,02 48
Ref 27.02 dBm

8DPSK
Mid channel

Center 2.441 GHz ) ) ) ) ) Span 3 MHz
wRes BW 30 kHZ #VBW 100 kHz Sweep 3.2ms

Occupled Bandwidth Total Power 8.12 dBm
1.1921 MHz

Transmit Freq Error 18.229 kHz OBW Power 99.00 %
x dB Bandwidth 1.284 MHz x dB -20.00 dB

= Lo
Agilent Spoctrim Analyzer - Docupied BW
i

Center Freq 2.480000000 GHz Center Freq: 2450000000 GHz
— ~#-  Trig:Fres Run AvglHeld: 100100
G BArten: 30 4B

Raf Offset 7.05 dB
Ref 27.05 dBm

8DPSK
High channel

Center 2.48 GHz ) ' ) ) ) Span 3 MHz
wRes BW 30 kHZ #VBW 100 kHz Sweep 3.2ms

Occupled Bandwidth Total Power 7.67 dBm
1.1845 MHz

Transmit Freq Error 24.155 kHz OBW Power 99.00 %
x dB Bandwidth 1.2688 MHz x dB -20.00 dB
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11. CARRIER FREQUENCIES SEPARATION
11.1  Block Diagram Of Test Setup

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 = 20kHz. VBW = 60kHz , 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

Module AK25BP2M497:
Mode Channel. Carrier FrquJ“(/a”r_llg]y Separation ng;tr(é/v?”%mh&ﬁ%dB Verdict
GFSK LCH 1.002 0.577 PASS
GFSK MCH 0.998 0.582 PASS
GFSK HCH 0.998 0.568 PASS
m/4DQPSK LCH 0.998 0.855 PASS
m/4DQPSK MCH 1.000 0.855 PASS
m/4DQPSK HCH 1.000 0.857 PASS
8DPSK LCH 1.000 0.867 PASS
8DPSK MCH 1.000 0.876 PASS
8DPSK HCH 0.998 0.865 PASS
Module BP2E889TKB:
Mode Channel. Carrier Freq[uhjlr_llcz:?/ Separation nggéiljiziﬁhﬁﬁg)dB Verdict
GFSK LCH 1.000 0.583 PASS
GFSK MCH 1.002 0.581 PASS
GFSK HCH 1.000 0.577 PASS
m/4DQPSK LCH 0.998 0.867 PASS
m/4DQPSK MCH 0.998 0.848 PASS
m/4DQPSK HCH 0.996 0.853 PASS
8DPSK LCH 0.996 0.853 PASS
8DPSK MCH 1.004 0.863 PASS
8DPSK HCH 1.000 0.865 PASS
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Test Graph
Module AK25BP2M497:

Graphs

Agilent Spectrim Anslyzer - Swvpt 54

Marker 1 A 1.002000000 MHz Avg Type: Log-Par
Pho: pide oo Trige Fres Run AvglHeld:> 100/100
W Gaind ow BAnen: 30 4B

Ref Offset 6.92 dB
Refl 20,00 dBm

GFSK/LCH

iCenter 2.402500 GHz ) ) ) Span 2.000 MHZ
#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 ms (1001 pts)

1,002 MHz| (&) 0,103 98|
2401 856 GHE | 1.161 aBm|

Agilent Spectrimm Analyzer - Swept SA
Marker 1 A 998.000000 kHz Avg Type: Log-Par
oy P Trig Free Run AvglHeld:> 100/100

=
I Goain:L ww BAmen: 30 4B

Ref Offset 6,69 dB
Refl 20,00 dBm

GFSK/MCH

Span 2.000 MHZz
#VBW 62 kHz Sweep 4.800 ms (1001 pts)

36 kHI (8 Q07T dB
2,440 856 GHz | 0420 dBm|

Avg Type: Log-Pwr
Trig: Fres Run AvglHeld:> 100/100
SAnen: 30 4B

Ref Offset 6.92 dB
Refl 20,00 dBm

X2

GFSK/HCH

Center 2479500 GHz ) ) Span 2.000 MHZ
*R #VBW 62 kHz Sweep 4.800 ms (1001 pts)

40.163 0B |
0529 dBm |
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/4DQPSK/LCH

Agihent Spectriam Analyzer - Swept SA

Marker 1 A 998.000000 kHz
Trig: Free Run
SAnen: 30 4B

Ref Offset 6.92 dB
Refl 20,00 dBm

iCenter 2.402500 GHz
R #VBW 62 kHz

D077 9B
2628 aBm |

Avg Type: Log-Pwr
AvglHeld:> 100/100

Span 2.000 MHz,
Sweep 4.800 ms (1001 pts)

m/4DQPSK/MCH

Agilent Spectrim Anslyzer - Swept 54

Marker 1 A 1.000000000 MHz
Trig: Free Run

PRG: o
Wiainiow  #Amen: 30 6B

Ref Offset 6,69 dB
Refl 20,00 dBm

Center 2441500 GHz
R #VEW 62 kHz

0,001 dB.
1416 dBm

Avg Type: Log-Pwr
AvglHeld:> 100/100

Span 2.000 MHZ
Sweep 4.800 ms (1001 pts)

m/4ADQPSK/HCH

Trig: Free Run
BAren: 30 4B

Ref Offset .92 dB
Ref 20.00 dBm

#VBW 62 kHz

1.000 MHz! (&) 0408 dB|
2479020 GHz | <2126 dBm

Avg Type: Log-Pwr
AvglHeld:> 100/100

Span 2.000 MHZ
Sweep 4.800 ms (1001 pts)
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Agilent Spectrim Anslyzer - Swept 54

Marker 1 A 1.000000000 MHz Avg Type: Log-Par
. Trig: Free Run AvglHeld> $00/100
BAnen: 30 4B

Ref Offset 6.92 dB
Refl 20,00 dBm

8DPSK/LCH

enter 2.402500 GHz ) ) ) Span 2.000 MHz,
*R #VBW 62 kHz Sweep 4.800 ms (1001 pts)

1,000 MHzZ| (&) 0.016 dB.
2402018 GHE | 1931 gBm |

R

T

Agilent Spectrim Anslyzer - Swept 54

Marker 1 A 1.000000000 MHz Avg Type: Log-Par
PNCiPidn Coo  Trig:Free Run AvglHeld:> 100/100
W Gaind ow BAnen: 30 4B

Ref Offset 6,69 dB
Refl 20,00 dBm

8DPSK /MCH

enter 2.441500 GHz Span 2.000 MHZ
#R #VBW 62 kHz Sweep 4.800 ms (1001 pts)

1,000 MHZ| (&) 0214 08|
2441018 GHz | 1212 aBm|

s s
48.000000 Avg Type: Log-Pwr
¥ide o Trig Free Run AvgiHold:» 1041100

W Galnt ow #Aman: 30 48

8DPSK /HCH

596 kHz| (8] Q074 0B,
18 GHE +1.746 dBm
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Module BP2E889TKB:

Awg Type: LogPwr
Trige Free Run AwglHeld>100/100
Basten: 30 dB

GFSK/LCH

Span 2,000 MHz

#VBW 62 K

3 FETE
Aug Type: LogPar
O-Wide (o 1rigeFresRun Burg|Haldy 100100
PGl ow Bhsten: 30 o

GFSK/MCH

i enter 2441500 GHz Span 2.000 MHz
[#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 ms (1001 pts);

FUNCTION  FLACTIONWRITH

£ 430 dBm.

Agilent Spectrom AnahyEar - Swept SA
[ £ A L ZE| SOLRCE OFF AIGHAUTO
Aug Type: Log-Par
NO. Wide o TrigFreeRun AvglHald = 100100
IF Gainil o BhAmer: 20 4B

Marker 1 A 1.000000000 MHz

Ref Offset 652 dB
& n

GFSK/HCH

enter 2479500 GHz Span 2,000 MHz|
#VBW 62 kHz
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/4DQPSK/LCH

AL, St Analyier - 5
pa_* L
M

PHO: Wide o TrigeFreeRun
W Galmlow #Amen: 20 4B

Ref Offsef 6.92 cB
R

2402500 GHz
0

#VBW 62 kHz

" Aug Type: LagPwr

B gfHalds- 100100

Span 2.000 MHz|
Swieep 4.800 ms (1001 pls)

FLNCTION VALUE

/4DQPSK/MCH

Ref Offset 682 cB
Ref 20.00 dBm

HVBW 62 kHz

[ aTamus

Rug Type: LogPwr
Auglriold:= 1001100

E
2

m/4DQPSK/HCH

Trige Fres Run
JAsten: 30 6B

e T
IFGalniL ow

#VBW 62 kHz

Aug Type: Log-Pwr

[

Awg|Held=>100/100

Span 2,000 MHz)
Sweep 4.800 ms (1001 pts)

VALUE F

[
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1t Spctria Aalyrr -

fark 996.0 0 i g Typa: Legar A
Merkier 1 A 296. 00000 PN Mide (o TrigFresFun Avg|Hald= 1001100 -
IFGealn:h v FAten: 30 dB [

8DPSK/LCH

Span 2.000 MHz
#VBW 62 kHz Sweep 4.800 ms (1001 pts))

MAR MODE TRC 50 E FUNCTON  FLIMCTION WiolH FLICTAIA veLUE Fy

TR p— p=——ry

CREED L1 2
Aug Typs: LogPwr
Trige Fres Run AwglHeld> 100/100
JAsten: 30 <B

Marker 1 A 1,00400000 MHz

8DPSK /MCH

Icenter 2441500 GHz ) ) Span 2.000 MHz|
j#Res BW 20 kHz #VBW 62 kHz2 ' ms {1001 pis)

FUNCTION  FUNCTION W TH

AL NN 2T

fug Typs: LogPwr
PNO: Wide o TR Free Run Avg|Held: 106100
IFGaincL owe Amen: 20 4B

Ref Offcet €32 dB
ef 20.00 dBm

8DPSK /HCH

{Center 2479500 GHz Span 2.00
(#Res BW 20 kHz #VBW 62 kHz Sweep 4.800 m
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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

Module AK25BP2M497:
Mode Channel. Number of Hopping Channel Limit Verdict
GFSK Hop 79 =15 PASS
m/4DQPSK Hop 79 =15 PASS
8DPSK Hop 79 =15 PASS

Module BP2E889TKB:

Mode Channel. Number of Hopping Channel Limit Verdict
GFSK Hop 79 =15 PASS
m/4DQPSK Hop 79 =15 PASS
8DPSK Hop 79 =15 PASS
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Module AK25BP2M497:

Test Graph

GFSK/Hop

. Trig:Fres Run
#Asten: 30 dB

T iainLow

FVBW 300 kHz

Avg Type: Log-Fur
AvglHold: 50001000

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

T/4DQPSK/Hop

[Start 2.40000 GHz
HRes BW 100 kHz

e~ Trig:Fres Run
#Asten: 30 dB

PHO: Fast
T iainLow

SVEBW 300 kHz

Avg Type: Log-Fur
AvglHold: 50001000

Stop 2.48350 GHz
Sweep £.000 ms (1001 pts)

8DPSK/Hop

Ref O

Start 2.40000 GHz
#Res BW 100 kHz

) 392 dB
Ref 20,00 dBm

SVEBW 300 kHz

Avg Type: Log-Fur
AvglHold: 50001000

Stop 2.48350 GHz
Sweep £.000 ms (1001 pts)
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Module BP2E889TKB:

Test Graph

Graphs

Agilent Spectrim Analyzer - Swept 54
HL

‘Center Freq 2.441750000 GHz Avg Type: Log-Par
PNO: fawt ~o- TrigFree Run AvglHeld: 86005000
I Gain:d ow BAnen: 30 4B

Ref Offset 6.99 dB
Refl 20,00 dBm

GFSK/Hop

Stop 2.48350 GHz
#VBW 300 kHz 2.000 ms (1001 pts)

Agilent Spectrim Analyzer - Swept 54
L

Center Freq 2.441750000 GHz Avg Type: Log-Par
PNO: fawt ~o- TrigFree Run AvglHeld: 86005000
I Gain:l ow SAnen: 30 4B

Ref Offset 6.99 dB
Refl 20,00 dBm

T/4DQPSK/Hop

Stop 2.48350 GHz
#VBW 300 kHz 00 ms (1001 pts)

2480410 6 GH;

24 § GHx 4088 dBm.
T,

3427 dBm |

Agilent Spectrim Analyzer - Swept 54
T

Center Freq 2.441750000 GHz Avg Type: Log-Par
Trig: Free Run AvglHeld: 50008000
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Ref Offset 6.99 dB
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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

Module AK25BP2M497:

Worst case-GFSK:

Mode | Packet | Channel Fullze iz To_tal Dwell Limit (ms) | Verdict

(ms) Time (ms)

DH1 LCH 0.383 122.56 400 PASS
DH1 MCH 0.382 122.24 400 PASS
DH1 HCH 0.383 122.56 400 PASS
DH3 LCH 1.644 263.04 400 PASS

GFSK DH3 MCH 1.643 262.88 400 PASS
DH3 HCH 1.644 263.04 400 PASS
DH5 LCH 2.893 308.587 400 PASS
DH5 MCH 2.894 308.693 400 PASS
DH5 HCH 2.893 308.587 400 PASS

Module BP2E889TKB:

Worst case-GFSK:

Mode | Packet | Channel Pullee e thal Dwell Limit (ms) | Verdict
(ms) Time (ms)
DH1 LCH 0.383 122.56 400 PASS
DH1 MCH 0.382 122.24 400 PASS
DH1 HCH 0.383 122.56 400 PASS
DH3 LCH 1.637 261.92 400 PASS
GFSK DH3 MCH 1.644 263.04 400 PASS
DH3 HCH 1.644 263.04 400 PASS
DH5 LCH 2.894 308.693 400 PASS
DH5 MCH 2.894 308.693 400 PASS
DH5 HCH 2.895 308.8 400 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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Module AK25BP2M497:

Test Graph

Graphs

Agilent Spectrum Analyzer - Swept SA

bentar Freq 2.402000000 GHz Trig Delay-500.0 s Avg Type: LogPwr
PO Fast =
1F Gualnc oo
Ref Offget £92 dB
Ref 20.00 dBm

|'|'i|,!'t|].||ll’,"[" 142
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iCenter 2.402000000 GHz

Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 1.000 ms (10001 pts)

3530 us 18] £.90 dB |
4998 us. -16.67 dBm |

Agilent Spectrum Anabyzer - Swept 54
bentar Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: LogPwr
P -

Ref Offzet € 80 dB
Ref 20,00 dBm

N o2

GFSK_DH1/MCH rww Mm&ww\{ W‘

iCenter 2.441000000 GHz

Span 0 Hz
Res BW 1.0 MHz HVBW 3.0 MHz

Sweep 1.000 ms (10001 pts)

$.11 dB|
1521 gBm,

L L L]

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.480000000 GHz ] T e
I3

Ref Offzet 92 dB
Refl 20.00 dBm

GFSK_DH1/HCH WW“WMW

Center 2.480000000 GHz

Spah 0 Hz
Res BW 1.0 MHz HVBW 3.0 MHz

Sweep 1.000 ms (10001 pts)

-10.45 dB |
£.79 9Bm)|

W7
| &
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GFSK_DH3/LCH

Agilent Spectrum Anatyzer - Swept SA

bentar Freq 2.402000000 GHz Trig Delay-500.0 s Avg Type: LogPwr
e Trig:Vides

PO; F
¥ Gl ow #Aten: 30 48

Ref Offzet 692 dB
Ref 20,00 dBm

Center 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (10001 pts)

ERET M
7,18 9Bm)|

GFSK_DH3/MCH

Agilent Spectrum Analyzer - Swept SA

bentar Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: LogPwr
PN o o Trig: Vides

Wosniow | SAten: 30 68

Ref Offzet € 80 dB
Ref 20,00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (10001 pts)

-12.20 gBm |

GFSK_DH3/HCH

Agilent Spectrum Anatyzer - Swept 34

Center Freq 2.480000000 GHz Trig Dalay500.0 ps Mg Troe: Logwr
PHO: fast  =s=  Trig: Vides
5 Galnl ow Asten: 30 g8

Ref Offset 692 dB
Rel 20.00 dBm

Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (10001 pts)

4 ms. (4] £.62 dB |
LM 4.16 JBm,
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GFSK_DH5/LCH

Agilent Spectrum Anatyzer - Swept SA

bentar Freq 2.402000000 GHz Trig Delay-500.0 s Avg Type: LogPwr
e Trig:Vides

PO; F
¥ Gl ow #Aten: 30 48

Ref Offzet 692 dB
Ref 20,00 dBm

Center 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (10001 pts)

GFSK_DH5/MCH

Agilent Spectrum Analyrer - Swept 54
Center Freq 2.441000000 GHz Trig Delay500.0 ps oa Type: Log P
PHO: famt  =s=  Trig: Vides
IF Gl ow #Acten: 30 4B

Ref Offzet € 80 dB
Ref 20,00 dBm

T P——
X

2

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (10001 pts)

GFSK_DH5/HCH

Agilent Spectrum Anatyzer - Swept 34

Center Freq 2.480000000 GHz Trig Dalay500.0 ps Mg Troe: Logwr
PHO: fast  =s=  Trig: Vides
5 Galnl ow Asten: 30 g8

Ref Offset 692 dB
Rel 20.00 dBm

Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (10001 pts)
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Module BP2E889TKB:

Test Graph

Graphs

.ngum Spectrum Analyzer - Swvpd 54

Cemer Freq 2.402000000 GHz Trig Delay500.0 us Avg Type: Log-Pwr
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.ngum Spectrum Analyzer - Swvpd 54
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Ref Offset 706 dB
Ref 20.00 dBm
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GFSK_DH3/LCH

Agilent Spectrim Anslyzer - Swept 54

D ¢ I
Trig Dalay 500.0 us
Trig: Video

Center Freq 2,402000000 GHz
HO: Fast —o—
SAran: 30 48
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GFSK_DH3/MCH
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Agilent Spectrim Anslyzer - Swept 54
i L
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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)

206246 77 7 64 873 1675 1

|
—

i
i
i
i
i
i
i
4

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.

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 -0.76dBi.
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16. EUT TEST SETUP PHOTOGRAPHS

Radiated Emission
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Conducted emissions

Module AK25BP2M497:
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Module BP2E889TKB:

XXX END OF REPORT X% 3% % 3%
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