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12 Dwell Time Test

12.1 Test Standard and Limit

Test Standard FCC Part15 C Section 15.247 (a)(1) & RSS-247.5.1(4)
Test Limit 0.4 sec

12.2 Test Setup

o

12.3 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
1. Span= zero span, centered on a hopping channel

. Set the RBW =1 MHz.

. Set the VBW = 3 MHz.

. Detector function = peak.

2
3
4. Sweep time = as necessary to capture the entire dwell time per hopping channel.
5
6. Trace mode = max hold.

7

. Allow trace to fully stabilize.
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12.4 Test Data

Number of
Modulation Packet Channel WidPtl;]ls(?ns) Pu:I))s1e-2 I Dw(erI]L;F)ime Limit (ms) Result
seconds
OHS | 482"',\%2) 2.880 103 296.64 PASS
GFSK DHS | |, 43';'&?_'2) 2.896 105 304.08 PASS
DHS | , 4%'&\7/'?_'2) 2.896 102 295.39 PASS
2DH5 | 4g2H,\§|’HZ) 2.880 103 296.64 PASS
mADQPSK | 2DH5 | , 43'1*&12) 2.896 100 289.6 < 400 PASS
2DH5 | 4%'6'@'2) 2.896 104 301.18 PASS
3-DHS |, 4(?2H|\2HZ) 2.880 109 313.92 PASS
8DPSK 3DHS | 43?&%&) 2.880 102 293.76 PASS
-DHS | 4%'3&112) 2.880 08 282.24 PASS
Test Plots

gy

402000000 GHz

Center 2.402000000 GHz
Res BW 1.0 MHz
=

Span 0 Hz!
#VEW 3.0 MHz Sweep 31.60 s (40000 pts)

Number of Pulses in 31.6 seconds Pulse Width
GFSK DH5 GFSK DH5

Page 44 of 56
Hotline: 400-8868-419 Fax: 86-755-27790922 http://www.ncttesting.cn




Report No.: NCT24035598-1

Avg Type:Log Pwr

#Atten: 25 0B

Center 2.441000000 GHz n 0 Hz|

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60s unonn pts)

Starus

N [ amnam [
Trig Delay 2000 ms Avg Type: Log-Pwr
PNGiFast - T1i:Viceo
IFGain:Low

AMkr1 2.896 ms|
0.56 dB

(Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

IIII
2 IEEREE 1.968 ms 630dBm [ [
5 Y

Number of Pulses in 31.6 seconds
GFSK DH5

Pulse Width
GFSK DH5

[ Feright Spacinm Anatoes - St Sh

Center Freq 2.480000000 GHz T Avg Type:LogPar
. " ganen: 8

Ref Offset 9,43 05
Ref 15.00 dBm

Center 2.480000000 GHz Span 0 Hz|

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40000 pts)

ENSED [ amnam [

Trig Delay-2.000 ms. Avg Type: Log-Pwr
PNO: Fast ~>-  Trig: Video
IFGain:Low #htten: 26 dB.

i 8l
Center 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz
I FUNCTION __ FUNCTION wiDTH
IIII__
2 l:nn—xmﬂa——_

= s

Number of Pulses in 31.6 seconds
GFSK DH5

Pulse Width
GFSK DH5

[ Veight Spacinum Anatyzes - Swept Sh
BT

Center Freq 2.402000000 GHz = g Type: Log-Pur
NG Tust s Trig: FreeRun
1FGain ow #Aen: 26 0B

Center 2.402000000 GHz n 0 Hz
BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60§ |5ulmu pts]

2000 ms Avg Type: Log-Pwr

Number of Pulses in 31.6 seconds
m4DQPSK 2-DH5

Pulse Width
m/4DQPSK 2-DH5
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[= Kersgnt Socctrum Analyzer - Swept s
5T W [s0g i

£ ALIGN A
Delay-2.000 ms. ‘Avg Type: Log-Pwr

Avg Type:Log Pwr
. Trig: Free Run
saten: 26 dB.

PNO: Fast : Video
IFGain:Low #Atten: 26 dB

4 0
Center 2.441000000 GHz
Res BIW 1.0 MHz #VBW 3.0 MHz

FUNCTION | FUNCTION viDTH
2896 ms T
2 I’IIII 1.952ms -8.80 dBm| 1
L 1

Center 2.441000000 GHz n 0 Hz|
#VBW 3.0 MHz Sweep 31.60s unonn pts)

Starus = STATUS

Number of Pulses in 31.6 seconds Pulse Width

/4DQPSK_2-DH5 /4DQPSK_2-DH5

— AC T_sense ALTGNA
v Type: Log-Pur X z Trig Delay-2000 ms ‘Avg Type: Log-Pwr
PNO: Fast —»—  Trig: Video
IFGain:Low #Atten: 26 dB

Center 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

FUNCTION | FUNCTIONviDTH
ZBQme 7 I YT I

Center 2.480000000 GHz Span 0 Hz|
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40000 pts)

Starus

Number of Pulses in 31.6 seconds Pulse Width

/4ADQPSK_2-DH5 /4DQPSK_2-DH5

Center Freq 2.402000000 GHz Avg Typs: Log-Pur X y-2.000 ms Avg Type: Log-Pwr
NG Tast ~»-  Trig: FreeRun NO: Fast —+ T
1FGain-Low #Aen: 26 dB 2 IFGain:Low #Atten: 26 dB

[ Veight Spacinum Anatyzes - Swept Sh
BT

Ref Offset 9.43 dB
Ref 24.43 dBm

FUNCTION | FUNCTION viDTH

Center 2.402000000 GHz n 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60§ |5ulmu pts]

Number of Pulses in 31.6 seconds Pulse Width
8DPSK 3-DH5 8DPSK 3-DH5
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T_sen

ALIGN A

Trig Delay 2000 ms ‘Avg Type: Log-Pwr
PHO:Fost - Tig:Video

IFGain:Low

Center Freg 2.44 Avg Type:Log Pwr
5

. Trig: Free Run
#Atten: 25 0B

Ref Offset 9.43 dB
Ref 2443 dBm_

Center 2.441000000 GHz
Res BW 1.0 MHz

FUNCTION | FUNCTION viDTH
2880 ms Eor
ZIIIIII 1.968 ms 575 dBm| 1
S O A

Center 2.441000000 GHz n 0 Hz|
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60s (monn pts)

Starus = STATUS

Number of Pulses in 31.6 seconds Pulse Width

8DPSK_3-DH5 8DPSK_3-DH5

o Ac [ sensea ALIGN A
v Type: Log-Pur X z Trig Delay-2000 ms ‘Avg Type: Log-Pwr
s+ Trig: Free Run PNO: Fust > Trig: Video

#Atten: 25 0B IFGain:Low #Atten: 26 dB

Ref Offset 9.43 dB
Ref 2443 dBm_

Center 2480000000 GHz
Res BIW 1.0 MHz

FUNCTION | FUNCTIONviDTH
z nsn ms 1 94 dB/ |
2 I’IIII —641 dBm| 1

Center 2.480000000 GHz Span 0 Hz|
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (40000 pts)

uss Starus

Number of Pulses in 31.6 seconds Pulse Width
8DPSK 3-DH5 8DPSK 3-DH5
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13 100kHz Bandwidth of Frequency Band Edge Requirement

13.1 Test Standard and Limit

Test Standard FCC Part15 C Section 15.247 (d) & RSS-247 5.5
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 20dB
Test Limit below that in the 100kHz bandwidth within the band that contains the

highest level of the desired power, In addition, radiated emissions which
fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in 15.209(a).

13.2 Test Setup

13.3 Test Procedure

The EUT must have its hopping/Non-hopping function enabled. Using the following spectrum

analyzer setting:

1. Set the RBW = 100kHz.

2. Set the VBW = 300kHz.

3. Sweep time = auto couple.

4. Detector function = peak.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.
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13.4 Test Data
Non-Hoppin
OOB O0OB
. Emission Emission Limit Over Limit
Modulation Packet Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
0 2400.00 -41.302 -24.38 -16.922 PASS
21575.9 -47.226 -24.38 -22.846 PASS
GFSK DHA1 39 827.81 -45.158 -25.43 -19.728 PASS
78 2483.50 -55.802 -26.46 -29.342 PASS
23712 1 -47.689 -26.46 -21.229 PASS
0 2400.00 -41.184 -24.52 -16.664 PASS
21139.5 -47.532 -24.52 -23.012 PASS
m/4DQPSK 2-DH1 39 21489.1 -46.569 -25.44 -21.129 PASS
78 2483.50 -55.203 -26.36 -28.843 PASS
21135.2 -47.005 -26.36 -20.645 PASS
0 2400.00 -41.319 -24.3 -17.019 PASS
21113.3 -47.271 -24.3 -22.971 PASS
8DPSK 3-DH1 39 21150.2 -46.873 -25.2 -21.673 PASS
78 2483.50 -54.867 -26.26 -28.607 PASS
21129.5 -46.435 -26.26 -20.175 PASS
Hopping
OOB O0OB
. Emission Emission Limit Over Limit
Modulation Packet Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
2400.00 -41.104 -24.21 -16.894 PASS
& DHg 2483.50 -53.188 -25.85 -27.338 PASS
1 2400.00 -41.780 -24.49 -17.290 PASS
TR gF | (2PH! Hopping 2483.50 ~53.931 26.16 27.771 PASS
2400.00 -40.867 -24.3 -16.567 PASS
ST 3P 2483.50 -52.549 -26.02 -26.529 PASS
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E———

Center Frsq 12. 515000000 GHz : Type: Log-Pwr

st oA
Ot > Trig: FraeRun AvglHold: 10110
FGainLow Atten: 18 dB
3 Mkr1 21.575 9 GHz|
Ref Offset .43 dB
deidly_Ref 15,60 dBm -47.226 dBm)|

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts)

FUNCTION | FUNCTION viDTH FONCTION VALUE
T T Tre o
 — s ] [ S————-| F—

= STaus

= eesaspean
Eise ALIGN AUTO
Avg Type: Log-Py
Cenlel Fleq 12. 515000000 GHz i T”g — Avv:mg?:mor?n wr.
Fosiniow Atten: 18 dB

Ref Offset 9.43 dB
Ref 15.60 dBm

Start 30 MHz

FONCTION __FUNCTION WioTH FONCTION VALUE

s STaTus

30.0 MHz - 25000.0 MHz
GFSK DH1 Channel 0

30.0 MHz - 25000.0 MHz
m/4DQPSK 2-DH1 Channel 0

E——

“7 - Log-Py
e vnnc I
dBidly__Ref 20.00 dBm

Span 20.00 MHz|
Sweep 1.933 ms (1001 pts)

FUNCTION | FUNCTION viDTH FUNCTION VALUE
|

= STaus

g specm S sa
3 ALIGH AUT

) 3 Log-Pr
CenterFreg 202000000 Grz B v Trig FresRun AgHoRE 1000
Foaion " #hten: 2505

Ref Offset 9.42 dB
iv__Ref 20.00 dBm

‘Span 20.00 MHz|
Sweep 1.933 ms (1001 pts)

FONCTION VALUE

s STaTus

Out Of Band Emission
GFSK DH1 Channel 0

Out Of Band Emission
m/4DQPSK 2-DH1 Channel 0

T ——y =
R T R _Ts0a i T sense

‘Avg Type: Log-Pur
PN Fus, ~a- T FrasRun AvglHold: 10110
IFGainLow r By _ =
Ref Offset 9.43 dB Mkr1 827.8 MHZ|
Ref 15.60 dBm_

Stop 25.00 GHz
Sweep 2.387 S (40000 pts

[ KeyiohtSpectrum Anslyzes - Swept A L] o e
§ R T Sio_ic SENT] ALTGH AUTO £

Type: Log-Pwr
NO:Fost -a- TG FreeRun AvglHold: 10/10
FCaiow

30.0 MHz - 25000.0 MHz
GFSK_DH1_Channel 39

30.0 MHz - 25000.0 MHz
m/4DQPSK_2-DH1_Channel 39
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SENT] LGN AUTO

Type: Log-Pwr

NO: Fast ~»-  Trig: FreeRun AvglHold: 1001100
FCaiow #Atten: 26 dB

Type: Log-Pur
PO Fost - T Free Run AvglHold: 1001100
IFGain:Low

Ref Offset 9.43 dB
Ref 20.00 dBm_

Span 20.00 MHz|

Span 20.00 MHZ]
#VBW 300 kHz Sweep 1.933 ms (1001 pts)|

Sweep 1.933 ms (1001 pts)

FUNCTION | FUNCTION
I T 1

244114GHz -5.426 dBm| 1
— 1 1

- 8
—————————F—f—

__
——F—F——f————

2.44080 GHz 5437 dBm
T ]
7

Out Of Band Emission Out Of Band Emission
GFSK DH1 Channel 39 m/4DQPSK 2-DH1 Channel 39

By

o e e, Tele
= Sevse. AT Ao
Avg Type: Log-P
Conter Freq 12515000000 GHz B Aoyt oo Far
\FGaintow Atten: 18 B

[ rerometossas

Ref Offset9.43 B

Ref 15.60 dBm -47.005 dBm|

e o
Conter Freq 12515000000 GHz e Ly e Lo ur
Foanton _Aten: 1848

Ref Offset 9.43 dB
dBidiv__Ref 15.60 dBm

Stop 25.00 GHz 'Start 30 MHz
Sweep 2.387 s (40000 pts) [#Res BW 100 kHz

FUNCTION | FUNCTION viDTH FONCTION VALUE = 0D T E FONCTION | FUNCTION wioT FONCTION VALUE

T T Sh0 o
S ] 15| — | —
1

= STaus = STaTUs

30.0 MHz - 25000.0 MHz 30.0 MHz - 25000.0 MHz
GFSK DH1 Channel 78 m/4DQPSK 2-DH1 Channel 78

[ ———y =
R T R 0o i

[ KeyightSpectrum Analees - Swept SA Lo o e
i < T e SENT] LGN AUTO o T

Type: Log-Pur
PO Fost - TH: Free Run AvglHold: 1001100
IFGain:Low

Type: Log-Pwr
NO: Fast ~»-  Trig: FreeRun AvglHold:>100/100
FCaiow #Atten: 26 B

Ref Offset 9.45 B

Span 20.00 MHz|

Span 20.00 MHZ]
#VBW 300 kHz Sweep 1.933 ms (1001 pts)|

Sweep 1.933 ms (1001 pts)

FUNCTION | FUNCTION FUiC

] e [ E—

2.479 80 GHz| -6.458 dBm| 1

Out Of Band Emission Out Of Band Emission
GFSK_DH1_Channel 78 m/4DQPSK_2-DH1_Channel 78
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Type: Log-Pur
PNO: Fast s Trig: FreeRun AvglHold: 10/10
IFGain:Low n: 18 dB

Mkr1 21.113 3 GHZ]

A eé{:!sgﬁ -47.271 dBm)|

Stop 25.00 GHz
Sweep 2.387 S (40000 pts

i FUNCTION | FUNCTION viDTH FUNCTION ViLUE

e
|

#VBW 300 kHz

[ KeyiohtSpectrum Analyzer - Swept A L
i R T S0 _ic i

| sl

SENT] ALTGH AUTO
Type: Log-Pwr
AvglHold: 1001100

PNO: Fast —»~  Trig: FreeRun
IFGainLow #Atten: 26 dB

Mkr2 2.400 00 GHZ]
-41.319 dBm|

30.0 MHz - 25000.0 MHz Out Of Band Emission
8DPSK 3-DH1 Channel 0 8DPSK 3-DH1 Channel 0

Avg Type: Log-Pwr
PNO: Post —+-  Trig: FreeRun AvglHold: 10/10
IFGain:Low Atten: 18 dB.

L T
Center Freg 12.515000000 GHz

Ref Offset 9.43 dB
dBidiv__Ref 15.60 dBm

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts)
FONCTON | FUNCTONYDT FORCTONVALE

 21.1502GHz| -46.873 dBm |
 N— ]| —

Center Freq 2.441000000 GHz

Avg Type: Log-Pwr
PNO: Fast ~»- Trig: FreeRun AvglHold: 1001100
IFGaindow #Atten: 26 dB

Ref Offset 9.43 dB
iv__Ref 20.00 dBm

#VBW 300 kHz

FuncTion

‘Span 20.00 MHz|
Sweep 1.933 ms (1001 pts)

30.0 MHz - 25000.0 MHz Out Of Band Emission
8DPSK 3-DH1 Channel 39 8DPSK 3-DH1 Channel 39

~ Avg Type: Log-Pwr

PNO: Fast > Trig: FreeRun AvglHold: 10/10

IFGainlow ____Atten: 18 dB .

Mkr1 21.129 6 GHz|
-46.435 dBm)|

Stop 25.00 GHz
Sweep 2.387 s (40000 pts

i FUNCTION | FUNCTION viDTH FUNCTION ViLUE

e
|

#VBW 300 kHz

Type: Log-Pwr
tFast —»-  Trig: FreeRun AvglHold: 1001100
d

P
IFGainLow #Atten: 26 B

‘Span 20.00 MHz]

30.0 MHz - 25000.0 MHz
8DPSK_3-DH1_Channel 78

Out Of Band Emission
8DPSK 3-DH1 Channel 78
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Type: Log-Pur
PO Fost - T Free Run AvglHold: 1001100
IFGain:Low

Ref Offset 9.41 dB
Ref 15.00 dBm

Span 20.00 MHz|
#VBW 300 kHz Sweep 1.933 ms (1001 pts)|

FUNCTION | FUNCTION
S0 dem!

2408 14 GHz| 4215 dBm|
| A—! I

—F—————1
1
S
- 8
—
—_—_
———

__

[ KeyiohtSpectrum Analyzer - Swept A [
i R T S0 _ic SENT] ALTGH AUTO

Type: Log-Pwr
Fast —»- Trig: FreeRun AvglHold: 1001100
FCaiow #Atten: 26 dB

Span 20.00 MHZ]
Sweep 1.933 ms (1001 pts)

Out Of Band Emission(Left)
GFSK DH1 Channel Hopping

Out Of Band Emission(Left)

E——
I 5 ALIGN AUTC 04:52:05 P A
pe: Log-Pwr T
Ce"‘e' qu 2453500000 GHz PO st - Trig: FreeRun Avaiors 100500
IFGain:Low #Atten: 26 dB

Ref Offset 9.45 dB
dBidiv__Ref 15.04 dBm

Span 20.00 MHz|
Sweep 1.933 ms (1001 pts)

VG WODE TRC SCU FUNCTION | FUNCTION viDTH FUNCTION VALUE
|

I!llIlI
zlzlllll 2483 50 GHz| 53188 dEm I
— o

= STaus

m/4DQPSK_2-DH1 Channel Hopplng

e specm s sa
R

iceo
conertazisssononocie NS 2

Ref Offset 9.45 4B
Ref 15.04 dBm

Center 2.48350 GHz ‘Span 20.00 MHz|
#VBW 300 kHz Sweep 1.933 ms (1001 pts)

TRTETEER FONCTION __FUNCTION WioTH FONCTION VALUE
1 ITEEEEE uuunsm 6156dBm| [ 000 ] 000000 |
ZII-III 53931 dBm 1}
3 [N I N A
4| e

B_-

o I —_
10
&

s STaTUs

Out Of Band Emission(Right)
GFSK DH1 Channel Hopping

Out Of Band Emission(Right)
m/4DQPSK_2-DH1_Channel Hopping

[ ———y E ==
5T A AL

‘Avg Type: Log-Pwr
PNO: Fast s Trig: FreeRun AvglHold: 1001100
IFGain:Low #atten: 26 dB

Span 20.00 MHz|
#VBW 300 kHz Sweep 1.933 ms (1001 pts)|

FUNCTION | FUNCTION viDTH

FinC 3 B

Avg Type: Log-Pwr
NO: Fast ~»-  Trig: FreeRun AvglHold: 1001100
FCaiow #Atten: 26 dB

f Offset9.45 dB

Span 20.00 MHZ]
Sweep 1.933 ms (1001 pts)

L W FUNCTON

S O O

00~ o N

Out Of Band Emission(Left)
8DPSK _3-DH1_Channel Hopping

Out Of Band Emission(Right)
8DPSK_3-DH1_Channel Hopping
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14 Antenna Requirement

14.1 Test Standard and Requirement

Test Standard | FCC Part15 Section 15.203 /247(c)

1) 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
Requirement antenna jack or electrical connector is prohibited.

2) 15.247(c) (1)(i) requirement:

Systems operating in the 2400-2483.5 MHz band that is used exclusively for
fixed. Point-to-point operations may employ transmitting antennas with
directional gain greater than 6dBi provided the maximum conducted output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6 dBi.

14.2 Antenna Connected Construction

The antenna is PCB Antenna which permanently attached, and the best case gain of the antenna
is -0.58dBi. It complies with the standard requirement.
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15 APPENDIX | -- TEST SETUP PHOTOGRAPH

Please see the attachment for details.
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16 APPENDIX Il -- EUT PHOTOGRAPH

Please see the attachment for details.
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