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5.4 20dB Bandwidth
Limit
For frequency hopping systems operating in the 2400MHz-2483.5MHz no limit for 20dB bandwidth.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 30 KHz RBW and 100 KHz VBW.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus
20dB.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
Modulation Channel 20dB bandwidth (MHz) Result
CHOO0 1.025
GFSK CH39 1.027
CH78 1.024
CHOO0 1.359
m4DQPSK CH39 1.361 Pass
CH78 1.361
CHO0O0 1.344
8DPSK CH39 1.346
CH78 1.347

Test plot as follows:
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GFSK Modulation
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5.5 Frequency Separation
LIMIT

According to 15.247(a)(1),frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with100 KHz RBW and 300 KHz VBW.

TEST CONFIGURATION
SPECTRUM
EUT ANALYZER
TEST RESULTS
. Channel Separation Limit(MHz) -
Modul h | L Resul
odulation Channe (MH2) (2/3*20dB bandwidth) imit esult
CHO00 0.999 0.683
GFSK CH39 1.008 0.685 25KHz Pass
CH78 0.999 0.683
CHO00 1.203 0.906
m/4DQPSK CH39 1.194 0.907 25KHz Pass
CH78 1.128 0.907
CHO0 1.011 0.896
8DPSK CH39 1.017 0.897 25KHz Pass
CH78 1.038 0.898
Note:

We have tested all mode at high, middle and low g..channel, and recorded worst case at middle

Test plot as follows:
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GFSK Modulation

Agilent Spectrum Analyzer - Swept SA
EINT SOURCE OFF | AVALIGN O
Avg Type: Log-Pur
Trig: Free Run AvglHold:>100/100
Atten: 20 dB

1 [ T
Marker 1 999.000000 kHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

X % FUNCTION FUNCTIONVALUE A
A2 [1[ 1) 999 kHzl(A) 0027 B |
2 2.402 146 GHz 0020dBm[ )

- @ | 1

VKR NODE TRC SCL FUNCTION WDTH

Peak Search

NextPeak|

Next Pk Right|

Next Pk Left|

Marker Deltal

Mkr—RefLvl

m/4DQPSK Modulation

Agilent Spectrum Analyzer - Swept SA
SENSEIN

o RE TS09 AC |
Marker 1 1.203000000 MHz
O, Trig: Free Run

—
Atten: 20 dB

[

[
|
bt

| e s s

Center 2.402500 GHz ~Span 3.000 MHz
HRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

FUNCTION VALUE _ &

FUNCTION | FUNCTION WIDTH.

o

1.203 MHz[(A) 1.463 dB|

2.401 597 GHz 3086dBm| |
[ 1

Peak Search

Next Pk Right|

Next Pk Left|

Marker Deltal

Mkr—RefLvl|

Avg Type: Log-Pur

50 Trig:Free Run AvglHold:>100/100.

Atten: 20 df

[
[
[
LNW/" A
[
[
|
[
[

|
(Center 2441500 GHz
[#Res BIW 100 kHz

#VBW 300 kHz
N FURCTION
() 1.008 MHz(A) 0,022 dB
— i1 0,001 dBm

f 24411

FUNCTION WIDTH | FUNCTION VALUE

Sweep 1.000 ms (1001 pts)

SERESEE -

Peak Search

Next Pk Left

Marker Deltal
MKr—CF|
ki

Mkr—RefLvi

SENSEINTISOURCE OFF | ANALIGN OFF

Type: Log-Pw

PNO: Wide Cyo 171G Free Run Avg|Hold:>1001100

IFGain:Low

[
|
e

Span 3.000 MHz|
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

3 FUNCTION

Tl 194 MHz () 73] |

FUNCTIONWIDTH | FUNCTIONVALUE A

STATUS.

Peak Search

Marker Deltal

Mkr—RefLvl

SENSEIN

Avg Typ:
Trig: Free Run AvglHold:>100/100

CH39

Peak Search

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

FUNCTION VALUE

FUNCTION | FUNCTION WiDTH

Mkr—RefLvi|

STATUS

Agilent Spectrum Analyzer - Swept SA
B

RE - Tsog ac |
Marker 1 1.128000000 MHz
PN

t Span 3.000 ViHZ,

>

FUNCTION | FUNCTION WiDTH FUNCTION VALUE

<

Peak Search

Next Pk Right|

Next Pk Left|

Marker Deltal

Mkr—RefLvi|

STATUS




Report No.: MTWG22040322-R1 Page 27 of 42

8DPSK Modulation
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5.6 Number of hopping frequency

Limit

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

Test Procedure

Page 28 of 42

The transmitter output was connected to the spectrum analyzer through an attenuator. Set spectrum analyzer
start 2400MHz to 2483.5MHz with 100 KHz RBW and 300 KHz VBW.

Test Configuration

SPECTRUM
EUT ANALYZER
Test Results
Modulation Number of Hopping Channel Limit Result
GFSK 79
m/4DQPSK 79 215 Pass
8DPSK 79

Test plot as follows:
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5.7 Time of Occupancy (Dwell Time)

Limit

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.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set center frequency of
spectrum analyzer=operating frequency with 1MHz RBW and 1MHz VBW, Span OHz.

Test Configuration

SPECTRUM
EUT ANALYZER
Test Results
Modulation Packet Bua:;i)me Dwe;l;)t ime Limit (s) Result
DH1 0.410 0.131
GFSK DH3 1.670 0.267 0.40 Pass
DH5 2.930 0.314
2-DH1 0.380 0.122
m/4DQPSK 2-DH3 1.650 0.264 0.40 Pass
2-DH5 2.920 0.312
3-DH1 0.400 0.128
8DPSK 3-DH3 1.650 0.264 0.40 Pass
3-DH5 2,935 0.314

Note:We have tested all mode at high,middle and low channel,and recoreded worst case at middle channel.
Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1
Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3
Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5
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Test plot as follows
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GFSK Modulation
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8DPSK Modulation
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5.8 Spurious RF Conducted Emission

TEST CONFIGURATION

Spectrum

EUT Analyzer

TEST PROCEDURE

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by following
the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT, measuring
the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement
antenna height and polarization etc. Set RBW=100kHz and VBW= 300KHz to measure the peak field
strength , and mwasure frequeny range from 9KHz to 25GHz.

LIMIT
1. Below -20dB of the highest emission level in operating band.

2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is listed
in section 15.209.

Test plot as follows:



