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8. Dwell Time

8.1.Block diagram of test setup

Control

Computer

Power

Y

Supply
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8.2.Limits

Y

EUT
Control
Port(s)
Antenna
Port(s)
Power
Port

Tonscend RF Measurement
system
(Spectrum/SG/RF auto
control unit)

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.

8.3.Test procedure

(1) The test according to ANSI C63.10-2013 clause 7.8.4.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was

compensated to the results.

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.

(4) Use the following spectrum analyzer settings for the maximum peak output power

measurement:

RBW:

VBW:
Span:

Detector Mode:

Sweep time:

Trace mode:

< channel spacing and where possible RBW should be
set>>1/T

VBW = RBW.

Zero span, centered on a hopping channel.

Peak

Auto

Clear Write.

Measure and record the results in the report.

(5) The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s

(6) Measure the hopping number and on time of each pulse with spectrum analyzer in zero span

set, and calculate dwell time with formula Dwell time = total hops *pulse’s on time.
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8.4.Test result
Test Mode Antenna Frmtﬁir]\cy BurFr:]VSV]ldth To[tslan?]ps Resuli[s] Limit[s] Verdict
DH1 Ant1 Hop 0.350 319 0.112 <0.4 PASS
DH3 Ant1 Hop 1.610 160 0.258 <0.4 PASS
DH5 Ant1 Hop 2.850 107 0.305 <04 PASS
2DH1 Ant1 Hop 0.360 320 0.115 <04 PASS
2DH3 Ant1 Hop 1.620 161 0.261 <04 PASS
2DH5 Ant1 Hop 2.870 107 0.307 <0.4 PASS
3DH1 Ant1 Hop 0.360 319 0.115 <04 PASS
3DH3 Ant1 Hop 1.610 160 0.258 <04 PASS
3DH5 Ant1 Hop 2.860 108 0.309 <04 PASS

8.5.Test graphs
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9. Number of Hopping Channel

9.1.Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)

Power .| Power
Supply “| Port

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

9.3.Test procedure
(1) The test according to ANSI C63.10-2013 clause 7.8.3.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results.
(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.
(4) Use the following spectrum analyzer settings for the maximum peak output power
measurement:
RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.
VBW: VBW = RBW.

RBW:

Span: The frequency band of operation
Detector Mode: Peak

Sweep time: Auto

Trace mode: Max hold

Measure and record the results in the report.

(5) Measure the hopping number and record the results in the report.

9.4.Test result

Test Mode Antenna Frt[alsllil_'ezr]\cy ';ﬁ';llt [Il:lllrjnr:] Verdict
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS
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9.5.Test graphs
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10.Band Edge Compliance (Conducted Method)

10.1.Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)

Power .| Power
Supply “| Port

10.2.Limit

All restriction band should comply with 15.209, other emission should be at least 20dB below the

fundamental.

10.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.
(4) Then mark the maximum amplitude of all unwanted emissions outside of the authorized

frequency band.

10.4. Test result

Mode Freq. (MHZz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
8DPSK Hopping off 2480 Pass
Hopping on Pass
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10.5. Test graphs
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Spectrum ] u%l
Ref Level 19.94 dBm Offset 9.94 dB @ RBW 100 kHz
|& Att 20dB SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 3000/3000
@ 1Pk Max
M1[1] 7.5 dBm|
10 dBm 2.408910 GHyj
mM2[1] -51.19 d
0 dBm 2.40
-iod D1 -12.550 dém
-20d
-30d r
-40 dBm
I
50 dem ot
i . it psctingedtcblns st b Mo, i AN
-70 dBm
Start 2.31 GHz 691 pts Stop 2.41 GHz
Marker
Type | Ref | Trc | X-value | y-value |__Function Function Result |
M 1 2,40891 GHz 7.45 dBm
M2 1 2.4 GHz -51.19 dém
M3 1 2.39 GHz -56.51 dBm
M4 1 2,399275 GHz -51.13 dBm
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Spectrum ] o

Ref Level 19.75 dBm  Offset 9.75 dB @ RBW 100 kHz

o att 20de SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 3000/3000
® 1Pk Max
M1[1] 7.74 dBm
1%;4 2.4708470 GHz
M2[1] -55.86 dBm
VLA SV s o 2.4835000 GHz,

-10d

D1 -12.260 dBm i

-20d

-30 dBm Ll
-40 dBm

-50 deém Q"v
60d Vi Ao PSPPI, PN S
-70d
Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2,470847 GHz 7.74 dBm
M2 1 2.4835 GHz -55.86 dBm
M3 1 2.5 GHz -59.69 dBm
M4 1 2,4838696 GHz -53,39 dBm
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Spectrum ] 52

Ref Level 20.02 dBm  Offset 10.02 dB @ RBW 100 kHz

lo At 20de  SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 300043000
@ 1Pk Max
MI[1] 7.87 dBm|
10 dom 2.40M820 GHz
m2[1] -4}.74 dBm
o 2.400000 GHz
10 dBM— ) 35 130 denr )
20 dl ‘
30 dem J l

-40 dBm %g L

-50 dBm
YE "\'\1%
et e ssostalipurir b an, 4 m o ,wmw)\u
-70 dBm
Start 2.31 GHz 691 pts Stop 2.41 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function Function Result |
M1 1 2,40182 GHz 7.87 dBm
M2 1 2.4 GHz -47.74 dém
M3 1 2.39 GHz -58.13 dem
M4 1 2,399565 GHz -49,72 dBm
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Spectrum ] 52

Ref Level 19.75 dém  Offset 9.75 dé @ RBW 100 kHz

o att 20d8 SWT  1ms @ VBW 300 kHz Mode Sweep
SGL Count 3000/3000
@ 1Pk Max
M1[1] 7.95 dBm|
10 dBm L 2.4798340 GHz
JML\ M2[1] -51.69 dBm|
0 dBm J. K 2.4835000 GHz|
-10 dbm—|

D1 -12.050 dBm J ’

-20 dBm \‘
-30d M\
-40 d )M/

-50 d

thit
WW o il PN Yo LN TRy

-70 dBm
Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | y-value |__Function Function Result |
M 1 2,479834 GHz 7.95 dBm
M2 1 2,4835 GHz -51.69 dBm
M3 1 2.5 GHz -57.04 dem
M4 1 2,4836522 GHz -50.74 dBm
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Spectrum ]
Ref Level 19.94 dBm  Offset 9.94 dB @ RBW 100 kHz
|& Att 20 dB SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 3000/3000
@ 1Pk Max
M1[1] 7.90 dBm)|
10d 2.403850 GHz
M2[1] -51.p0 dpm|
o4 2.40
L0BM—; 15,100 dam f
-20 dBém
-30 dBém
-40 d
M
50 d -
" B e Lt b L " " bk WW
-70 dBm
Start 2.31 GHz 691 pts Stop 2.41 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2,40385 GHz 7.90 dBm
M2 1 2.4 GHz -51.00 dBm
M3 1 2,39 GHz -56.30 dBm
M4 1 2,399855 GHz -50,30 dBm
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Spectrum ] =

Ref Level 19.75 dém  Offset 9.75 dé @ RBW 100 kHz

|& Att 20 dB SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 3000,/3000
@ 1Pk Max
M1[1] 7.97 dBm)|
10 dBm M1 2.4738420 GHz|
W leL m2[1] -55.23 dBm|
Al h r‘“‘*\ 2.4835000 GHz
L0 dBM—i ) 15 030 den 1
-20 dBém K
-a0d \m
-40d
]
sod
i
MNIWU Fnin e |t /el
-60 dBm
-70 dBm
Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function Function Result |
M1 1 2,473842 GHz 7.97 dBm
M2 1 2,4835 GHz -55.23 dém
M3 1 2.5 GHz -59.93 dBm
M4 1 2,4838261 GHz -52.50 dBm
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11.RF Conducted Spurious Emissions

11.1.Block diagram of test setup

Control

Computer

Power

Y

Supply

i

11.2. Limits

Y

EUT
Control
Port(s)
Antenna
Port(s)
Power
Port

Tonscend RF Measurement

(Spectrum/SG/RF auto

system

control unit)

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional

radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

11.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency

RBW:
VBW:

Span

Detector Mode:

Sweep time:

Trace mode

Test frequency

100 kHz

300 kHz

Wide enough to capture the peak level of the in-
band emission

Peak

Auto

Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak

power level to establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW:
VBW:
Span

Number of measurement

points

Detector Mode:

Sweep time:

Trace mode

100 kHz
300 kHz

Encompass frequency range to be measured

=Span/RBW

Peak
Auto
Max hold

Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of
all unwanted emissions outside of the authorized frequency band
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11.4. Test result

Mode Freq. (MHZz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
8DPSK Hopping off 2441 Pass
Hopping off 2480 Pass

11.5. Test graphs

DH5 Ant1 2402 0~Reference

Spectrum @
Ref Level 30.00 dBm Offset 10.02 dB @ RBW 100 kHz
|& Att 30dE  SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 1000/1000
@ 1Pk Max
M1[1] 7.99 dBm
2.40182630 GHz
20d

M1

DdDu:” /_L -—_—f\’\\

CF 2.402 GHz 691 pts

Span 1.5 MHz

Marker
X-value | Y-value

| _Function |

Function Result

Type | Ref | Trc |
M1 1 2,4018263 GHz 7.99 dBm

i J

Date: 11.SEP.2023 13:52:01

DH5_Ant1_2402_30~1000

Spectrum ]

(=)

Ref Level 20.00 dBm
|& Att
SGL Count 10/10

Offset 10.02 dB @ RBW 100 kHz

20 dB SWT

30.1ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

10 dB

M1[1]

-58.79 dBm
956.0440 MH2|

od

D1 -12.010 dBrm

M1
hd

Start 30.0 MHz 30001 pts

Stop 1.0 GHz

Marker
Type | Ref | Trc | X-value | Y-value

|__Function |

Function Result |

M1 1 956.044 MHz -58.79 dBm

Il )
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Spectrum ] u%l

Ref Level 20.00 dém  Offset 10.02 dB @ RBW 100 kHz

|& Att 20dB SWT 255 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 7.95 dBm)|
10did 2.402030 GHz

! m2[1] -54.28 dBm
6.783400 GHz

0dbm

-10 dim—j

D1 -12.010 dBm

-20 dBm

-30d

-40 dBm

-50 dl =

-70 dBm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value Y-value |__Function | Function Result
M1 1 2,40203 GHz 7.95 dBm
M2 1 6.7834 GHz -54.28 dBm
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DH5 Ant1 2441 O0~Reference

Spectrum ] “%,‘

Ref Level 29.86 dBm  Offset 9.86 dB RBW 100 kHz

|& Att 30dE SWT 1ms VBW 300 kHz Mode Sweep
SGL Count 1000/1000

@ 1Pk Max

M1[1] 8.01 dBm

2.44082630 GHz
20d

10d M1

0dBm

-10 dBm

,4(/

-30 dBm

-40 dBm

-50 d

-60 d

CF 2.441 GHz 691 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2,4408263 GHz 8.01 dBm

) J
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Spectrum ] u%l

Ref Level 19.86 dBm  Offset 9.86 dB @ RBW 100 kHz

|& Att 20d8  SWT 30.1ms @ VBW 300kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] -59.03 dBm|
934.9310 MHz
10 dBm

0 dBm

-10 dBm—

D1 -11.990 dBm

-20d

-30d

-40 dBm

-50 d

M1
50 der hd

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result |
M1 1 934,931 MHz -59,03 dBm
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Spectrum ] u%l

Ref Level 19.86 dém  Offset 9.86 dB @ RBW 100 kHz

|& Att 20dB  SWT 255 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 7.38 dBm)|
2.441130 GHz
m2[1] -54.33 dBm
6.869250 GHz

10 dé

0dBm)

-10 dBjm—

D1 -11.990 dBm

-20d

-30 dej

-40 dBjm

-50 dgm

-70 dBm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result
M1 1 2,44113 GHz 7.35 dBm
M2 1 6.86925 GHz -54.33 dBm
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Spectrum ] “%,‘

Ref Level 29.75 dBm  Offset 9.75 dB RBW 100 kHz

|& Att 30dE SWT 1ms VBW 300 kHz Mode Sweep
SGL Count 1000/1000

@ 1Pk Max

M1[1] 7.90 dBm

2.47982420 GHz
20 dBm

M1

10d

od

-10 dBm

-20-dBm

-30 dBm

-40 dBm

-50 dBm

-60 d

CF 2.48 GHz 691 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2,4798242 GHz 7.90 dBm
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Spectrum ] u%l

Ref Level 19.75 dBm  Offset 9.75 dB @ RBW 100 kHz

|& Att 20d8  SWT 30.1ms @ VBW 300kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] -59.23 dBm|

214.0510 MHZ2|
10 dBm

0 dBm

-10 dBm

D1 -12.100 dBm

-20d

-30d

-40 dB

-50 d

w1
-60 —

Start 30.0 MHz 30001 pts Stop 1.0 GHz |
Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result |
M1 1 214,051 MHz -59.,23 dBm
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Spectrum

(=)

SGL Count 10/10

Ref Level 19.75 dém  Offset 9.75 dé @ RBW 100 kHz
|& Att 20dB  SWT 255 ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

M1[1] 7.25 dBm)|
2.480230 GHz

10 déf

od

m2[1] -54.84 dBm
6.913450 GHz

-10d8 D1 -12.100

-20d

dBm

-30 deyr

-40 d

-50 deyr

-70d

Start 1.0 GHz

30001 pts Stop 26.5 GHz

Marker

X-value Y-value | Function | Function Result

Type | Ref | Tre |
M1 1

M2 1

7.25 dBm
-54.84 dBm

2,48023 GHz
6.91345 GHz
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Spectrum

(=]

SGL Count 1000/1000

Ref Level 30.00 dBm  Offset 10.02 dB
|& Att 30dE SWT 1ms

RBW 100 kHz
VBW 300 kHz Mode Sweep

@ 1Pk Max

20d

M1[1] 7.74 dBm
2.40182850 GHz

M1

10 dBm

0dBm

-10 dp

-30 dBm

-40 d

-50 d

-60 dBm

CF 2.402 GHz

691 pts Span 1.5 MHz

Marker

X-value | Y-value | _Function | Function Result |

Type | Ref | Trc |
M1 1

2,4018285 GHz 7.74 dém
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Spectrum ]
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SGL Count 10/10

Ref Level 20.00 dém  Offset 10.02 dB @ RBW 100 kHz
|& Att 20 dB SWT

30.1 ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

10 dBm

M1[1] -58.51 dBm|
437.6940 MHz

od
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D1 -12.260

-20 dBm

dBrr

-30 dBm

-40 dBm

-50 dBm

60 dBm

M1
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Marker
Type | Ref | Trc |

X-value | y-value | _Function | Function Result |

M1 1

437.694 MHz -58.51 dBm
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Spectrum

(=)

Ref Level 20.00 dBm
|& Att 20 dB
SGL Count 10/10

Offset 10.02 dB @ RBW 100 kHz

SWT 255 ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

M1[1]

10 dyy

m2[1]

0dbm

3.70 dBm
2.402030 GHz
-53.63 dBm)|
6.802950 GHz

|10 dam o250 B

-20 dBm

-30d

-40 dBm

-50d 1

-70 dBm

Start 1.0 GHz 30001 pts

Stop 26.5 GHz

Marker

X-value Y-value | Function |

Function Result

Type | Ref | Tre |
M1 1 2,40203 GHz 3.70 dBm
M2 1 6.80295 GHz -53.63 dBm
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Spectrum
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Marker

X-value | Y-value | _Function |

Function Result |

Type | Ref | Trc |
M1 1 2,440822 GHz 7.75 dBm
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Spectrum ]
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Ref Level 19.86 dBm
|& Att 20 dB
SGL Count 10/10
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SWT 30.1ms @ VBW 300 kHz Mode Sweep
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Marker

Type | Ref | Trc | X-value | y-value | _Function |

Function Result |

M1 1 998,464 MHz -59.11 dBm
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Spectrum

(=)

Ref Level 19.86 dBm
|& Att 20 dB
SGL Count 10/10

Offset 29.86 dB @ RBW 100 kHz

SWT 255ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max
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Stop 26.5 GHz

Marker

X-value Y-value | Function

Function Result

Type | Ref | Tre |
M1 1 2,44113 GHz 3.82 dBm
M2 1 6.7613 GHz -54.09 dBm
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Spectrum
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Ref Level 29.75 dBm
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SGL Count 1000/1000

Offset 9.75 dB
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Mode Sweep
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Marker

X-value | Y-value | _Function |

Function Result |

Type | Ref | Trc |
M1 1 2,4798263 GHz 7.72 dBm
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Ref Level 13.75 dBm
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SGL Count 10/10
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SWT 30.1ms @ VBW 300 kHz Mode Sweep
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Type | Ref | Trc | X-value | y-value | _Function |

Function Result |

M1 1 971.531 MHz -57.47 dBm
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