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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

Condition | Mode Hop;zli\;;ﬂzl;req1 Hop;zli\;;ﬂzl;reqz (II\-IIII:_ISZ) (I'Mirlf;izt) Verdict
NVNT 1-DH1 2401.824 2402.824 1.000 0.600 Pass
NVNT 1-DH1 2440.822 2441.824 1.002 0.586 Pass
NVNT 1-DH1 2478.822 2479.822 1.000 0.560 Pass
NVNT 2-DHA1 2401.824 2402.822 0.998 0.838 Pass
NVNT 2-DH1 2440.822 2441.822 1.000 0.826 Pass
NVNT 2-DH1 2478.822 2479.822 1.000 0.840 Pass
NVNT 3-DH1 2401.980 2402.978 0.998 0.837 Pass
NVNT 3-DH1 2440.980 2441.982 1.002 0.828 Pass
NVNT 3-DH1 2478.982 2479.982 1.000 0.835 Pass
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Test Graphs
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CFS NVNT 2-DH1 2441MHz

Iu Agilent Spectrum Anaryzar Swept SA

[ SENSE:INT] [ ALIGN AUTO |

Avg Type: Log-Pwr
PNO: Wide o  Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

MKR| MODE TRC| 5CL FUNCTION FUNCTION WIDTH FUNCTION VALUE -

(0 N[ 1] F | 2 440 822 GHz 4935 dBm| |

IMSG % STATUS

CFS NVNT 2-DH1 2480MHz

SENSE:INT] | ALIGN AUTO |
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Ref Offset 1.9 dB
Ref 20.00 dBm

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

MKR MUDE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -

I_'l—__
2 II! [f]  2479822GHz[ 642dBm| [ [ ]
3 . - -+ - r o r 1]
4 ¢+  r |
5 I e A -
6 -  r |
7
8
9




Report No.: BCTC2202029226E
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13. Number Of Hopping Frequency

13.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

13.2 Limit

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

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 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;

13.4 Test Result

Condition Mode Hopping Number Limit Verdict
NVNT 1-DH1 79 15 Pass
NVNT 2-DH1 79 15 Pass
NVNT 3-DH1 79 15 Pass
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Test Graphs
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Hopping No. NVNT 3-DH1 2441MHz
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14. Dwell Time

14.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

14.2 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.

14.3 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).

14.4 Test Result

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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Modulation ChDaar;;leI Packet tir';ltjal(?\?s) Tir?IVev(er:s) Limits(ms)
DH1 0.390 124.80 400
GFSK Middle DH3 1.643 262.88 400
DH5 2.891 308.37 400
2DH1 0.396 126.72 400
/4 DQPSK Middle 2DH3 1.650 264.00 400
2DH5 2.899 309.23 400
3DH1 0.400 128.00 400
8DPSK Middle 3DH3 1.646 263.36 400
3DH5 2.897 309.01 400
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Test Graphs
Dwell NVNT 1-DH1 2441MHz One Burst

Iﬁ Agilent Spectrum Anaryzar Swept SA

WTO |
Avg Type: Log-Pwr

PNO: Fast ~»— Trig:Video
IFGain:Low #Atten: 30 dB

AMKr1 390.0 ps|
Ref Offset 1.86 dB 7.41 dB

Ref 20.00 dBm

Center 2.441000000 GHz ' B
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts

MKR| MODE TRC| 5CL FUNCTION FUNCTION WIDTH FUNCTION VALUE -

sl A2 [1]¢][A 390.0 us 741 8 ! ]
2 FEERTA 497.0us -1258¢Bm| [ ]
-

DO~ AW

IMSG % STATUS

RL T AC | I | SENSE:INT] ALIGN AUTO
Trig Delay-500.0 |.|s Avg Type Log-Pwr
Fast —»— Trig: Video

#Atten: 30 dB

AMkr1 1.643 ms
Ref Offset 1.86 dB 3.25 dB|

Sy Ref 20.

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts
MKR| MODE TRC| sCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 [1]¢] —
2 RS A [ 1
i---
5 £
6
7
8
9
10




Report No.: BCTC2202029226E
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Dwell NVNT 2-DH3 2441MHz  One Burst
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Dwell NVNT 3-DH1 2441MHz  One Burst
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Dwell NVNT 3-DH5 2441MHz  One Burst
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15. Antenna Requirement

15.1  Limit

15.203 requirement: For intentional device, according to 15.203: 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.

15.2 Test Result

The EUT antenna is PCB antenna, fulfill the requirement of this section.
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