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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 OOB
Modulation Packet Channel FErg::]Ii(Salr?(r:]y ET;SVS;n (Iagnr:) OVZEIIB‘)'m't Result
(MHz) (dBm)
2400.00 -55.038 -17.95 -37.088 PASS
0 2397.98 -53.620 -17.95 -35.670 PASS
GFSK DH5 89.90 -46.874 -17.95 -28.924 PASS
39 2553.28 -40.450 -17.18 -23.270 PASS
78 2483.50 -56.183 -16.31 -40 PASS
89.93 -46.262 -16.31 -29.952 PASS
0 2400.00 -53.303 -19.53 -34 PASS
m/4DQPSK 2608.84 -41.156 -19.53 -21.626 PASS
2-DH5 39 89.93 -44.559 -19.12 -25.439 PASS
78 2483.50 -55.030 -18.64 -36 PASS
189.81 -50.474 -18.64 -31.834 PASS
0 2400.00 -51.808 -19.63 -32 PASS
8DPSK 3-DH5 189.81 -51.746 -19.63 -32.116 PASS
39 189.81 -51.516 -19.32 -32.196 PASS
78 2483.50 -56.085 -18.58 -38 PASS
Hopping
OOB (0]0]2]
Modulation Packet Channel FEr(:;'iz':gy ET:VS;?n (lag:;[) OV?{;é‘)'m't Result
(MHz) (dBm)
GESK 2397.67 -51.293 -17.96 -33.333 PASS
DH5 2400.00 -55.074 -17.96 -37.114 PASS
2483.50 -55.704 -16.32 -39.384 PASS
m/4DQPSK Hopping 2395.83 -52.771 -19.72 -33.051 PASS
2-DH5 2400.00 -54.525 -19.72 -34.805 PASS
8DPSK 2483.50 -55.775 -18.59 -37.185 PASS
3-DH5 2396.42 -50.447 -19.6 -30.847 PASS
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[ Keysight Spectrum Analyzer - Swept SA
g R T =

R R A
Center Freq 2.402000000 GHz

—»~ Trig: FreeRun

PNO: Wide
#Atten: 26 dB

IFGain:Low

Ref Offset 7.88 dB
Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

SN AUTO
Avg Type: Log-Pwr
AvglHold: 100/100

Mkr1 2.397 98 GHZ
-53.620 dBm)|

Span 10.00 MHz

[ Keysight Spectrum Analyzer - Swept SA
B R T RF L
Center Freq 2.402000000 GHz

IFGain:Low

Ref Offset 7.88 dB

iBidiv__Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

PNO: Wide ~»—  Trig: Free Run

‘”Av; Type: Log-Pwr TRA
AvglHold: 100/100 vee )

oer [RAXTAD

Mkr2 2.400 00 GHz|

-53.303 dBm

#Atten: 26 dB

s
’\,\""ﬂm’\/‘mwvv\.mﬂ,_n.\mﬂj\

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Sweep 1.000 ms (1001 pts)|

FUNCTION VALUE

Y FUNCTION

I N |

[ 240000GHz|  63303dBm| |
240194 GHz 0474dBm| |

(o 1

FUNCTION WIDTH

e X FUNCTION | FUNCTION WIDTH

[ ] 2.397 98 GHz 63620dBm| |
[ 240000GHz|  66038dBm| [ | |
[ 240195GHz[  2.050dBm|

'STATUS.

usc 'STATUS. usc

Out Of Band Emission
m/4DQPSK_2-DH5 Channel 0

Out Of Band Emission
GFSK_DH5_Channel 0

[ Keysight Spectrum Analyzer - Swept SA
i R R =

T RF | A
Center Freq 12.515000000 GHz

[ Keysight Spectrum Analyzer - Swept SA
i R R =

SN AUTO T F | T SN AUTO

Avg Type: Log-Pwr Center Freq 12.515000000 GHz Avg Type: Log-Pwr 1

AvglHold: 10110 Avg|Hold: 10/10 A
oeT]

Mkr1 2.608 8 GHz|
-41.156 dBm)|

O: Fast —»—  Trig: FreeRun

O: Fast —»— Trig: FreeRun
IF Gain:Low Atten: 14 dB

IFGain:Low Atten: 14 dB oer IMAXEAD

Mkr1 89.9 MHz|

-46.874 dBm Ref Offset 7.89 dB

Ref Offset 7.89 dB
Ref 11.83 dBm

Ref 11.83 dBm

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

FUNCTION VALUE

#VBW 300 kHz

FUNCTION

FUNCTION WIDTH

B N [1]

X Y
89.9 MHz -46.874 dBm
) S |

'STATUS.

usc 'STATUS. usc

Spurious Emission

Spurious Emission
m/4DQPSK_2-DH5_Channel 0

GFSK_DH5_ Channel 0
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SN

[ Keysight Spectrum Analyzer - Swept SA
T [ C

3 5 T
Center Freq 2.441000000 GHz

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 100/100

#Atten: 26 dB

PNO: Wide -

IFGain:Low

Mkr3 2.441 09 GHz|

Ref Offset 7.89 dB 2.819 dBm|

Ref 15.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Center 2.441000 GHz
#Res BW 100 kHz

[E=S[EeR/ =

[ Keysight Spectrum Analyzer - Swept SA
i & [ C

T 5 T
Center Freq 2.441000000 GHz

SENSE:INT] N

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 100/100

#Atten: 26 dB

PNO: Wide
IFGain:Low

Mkr3 2.441 09 GHZ

Ref Offset 7.89 dB 0.884 dBm|

Ref 15.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

FUNCTION

Center 2.441000 GHz
#Res BW 100 kHz

VALUE

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

FUNCTION WIDTH

KR MODE FUNCTION

2.441 09 GHz

Out Of Band Emission
GFSK_DH5_Channel 39

Out Of Band Emission
m/4DQPSK_2-DH5 Channel 39

[ Keysight Spectrum Analyzer - Swept SA
i & RF C

T A
Center Freq 12.515000000 GHz

SENSE:INT]

; 5N AUTO
Avg Type: Log-Pwr
O:Fast —»— Trig: FreeRun Avg|Hold: 10110

IF Gain:Low Atten: 14 dB

Ref Offset 7.89 dB

iBidiv__Ref 11.83 dBm

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

[ Keysight Spectrum Analyzer - Swept SA
B R T RF AC SENSE:INT| g TO
Center Freq 12.515000000 GHz - Avg Type: Log-Pwr
O: Fast ~»—  Trig: FreeRun Avg|Hold: 10/10

IF Gain:Low Atten: 14 dB

Mkr1 89.9 MHz|

Ref Offset 7.89 dB -44.559 dBm|

Ref 11.83 dBm

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

e FUNCTION | FUNCTION WIDTH

VKR MODE TRC
B N [1]

'STATUS.

'STATUS.

Spurious Emissions
GFSK_DH5_Channel 39

Spurious Emissions
m/4DQPSK_2-DH5_Channel 39
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o sz;\gMSpenmm Amtyzev Swept SA = o sz;\gMSpenmm Amtyzev Swept SA
aC aC SN AUTO

3 G SN AUTO R
Center Freq 2. 480000000 GHz > Avg Type: Log-Pwr JICE] Center Freq 2. 480000000 GHz > Avg Type: Log-Pwr
PNO:Wide —»— Trig: FreeRun AvglHold: 100/100 i PNO:Wide —»— Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 26 dB IFGain:Low #Atten: 26 dB
Mkr2 2.483 50 GHZ Ref Offset 7.89 dB Mkr2 2.483 50 GHZ

Ref Offset 7.89 dB .
Ref 15.00 dBm -56.183 dBm div__Ref 15.00 dBm -55.030 dBm

- |
P \JLMM/“JMWM

\
- r 7

e G S —
Center 2.480000 GHz Span 10.00 MHz Center 2.480000 GHz Span 10.00 MHz
H#Res BW 100 kHz Sweep 1.000 ms (1001 pts)| H#Res BW 100 kHz Sweep 1.000 ms (1001 pts)|

Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE B 3 Y FUNCTION _|_FUNCTION WIDTH

N E— N R
2.480 09 GHz 3.688 dBm 3 247994 GHz 1.360 dBm
— @ 1 N |

usc 'STATUS. usc 'STATUS.

Out Of Band Emission Out Of Band Emission
GFSK_DH5_ Channel 78 m/4DQPSK_2-DH5 Channel 78

e Amtyzev Sweptsh [ e Amtyzev Svept s
LS SN AUTO G SENSEIN SN AUTO

Center Freq 12. 515000000 GHz - Avg Type: Log-Pwr o Center Freq 12. 515000000 GHz i Avg Type: Log-Pwr RAC

NO: Fast ~»—  1rig: Free Run Avg|Hold: 10/10 e PO Fast ~»-  Trig: FreeRun AvglHold: 10110 o

Gk Eow Sten1ids FGain:Low Atten: 14 dB oer [AEA

Ref Offset 7.89 dB. 3 Ref Offset7.89 dB Mkr1 189.8 MHZ

0dBidiv_Ref 11.83 dBm . 0 dB/div__Ref 11.83 dBm -50.474 dBm|

L G S —
Stop 25.00 GHz| Stop 25.00 GHz|
Sweep 2.387 s (40000 pts) # Sweep 2.387 s (40000 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE - VKR MODE TRC SCL X Y FUNCTION | FUNCTION VIDTH

S N [ 1] 189.8 MHz -50.474 dBm
I i)

j1 _;;;_v
Spurious Emission Spurious Emission

GFSK_DH5_ Channel 78 m/4DQPSK_2-DH5_Channel 78
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s Amtyzev Swept s
SN AUTO

Avg Type: Log-Pwr

AvglHold: 100/100

Center Freq2 402000000 GHz

TRA
cerdddddd

Mkr2 2.400 00 GHZ
-51.808 dBm)|

PNO: Wide ~»—  Trig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 7.88 dB
Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

o szmgm Spectrum Amtyzev SweptSA

G
Center Freq 12. 515000000 GHz

5N AUTO
Avg Type: Log-Pwr
—» Trig: FreeRun AvglHold: 10110 el

PNO: Fast
IFGain:Low Atten: 14 dB e AAAAY
Mkr1 189.8 MHZ

Ref Offset 7.89 dB -51.746 dBm|

iBidiv__Ref 11.83 dBm

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

N A
2.402 09 GHz 0.372dBm
) |

MKF MODE TRC| SCL FUNCTION | FUNCTION WIDTH

IIII 189.8 MHz 51 746 dBm

usc 'STATUS.

usc 'STATUS.

Out Of Band Emission
8DPSK _3-DH5 Channel 0

Spurious Emission
8DPSK_3-DH5_Channel 0

e Amtyzev SweptSA
ac SN AUTO
Avg Type: Log-Pwr

G
Center Freq 2. 441000000 GHz
AvglHold: 100/100

PNO: Wide —»—  Trig: Free Run
IFGain:Low #Atten: 26 dB
Mkr3 2.440 94 GHZ

Ref Offset 7.89 dB 0.676 dBm

Ref 15.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

Span 10.00 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)|

TRA
cerldddddd

e Amtyzev SweptSA

G ac SN AUTO o

Center Freq 12. 515000000 GHz Avg Type: Log-Pwr e .
Avg|Hold: 10/110 M= M

oot [MAXTXD

Mkr1 189.8 MHZ

-51.516 dBm

PNO: Fast ~»— Trig: FreeRun
IF Gain:Low Atten: 14 dB

Ref Offset 7.89 dB
iBidiv__Ref 11.83 dBm

Stop 25.00 GHz,

H#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40000 pts)

FUNCTION | FUNCTION WIDTH

X Y
_—

I

2 44094 GHz 0 676 dBm ___

FUNCTION VALUE

MKF MODE TRC| SCL FUNCTION | FUNCTION WIDTH

IIII 189.8 MHz 5 516 dBm

usc 'STATUS.

usc 'STATUS.

Out Of Band Emission
8DPSK _3-DH5_ Channel 39

Spurious Emissions
8DPSK_3-DH5_Channel 39
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i e
G SN
Center Freq 12. 515000000 GHz
PNO: Fast —+— Avg|Hold: 10110
Atten: 14 dB
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N
Avg Type: Log Pur

Trig: Free Run

IF Gain:Low

o szmgm Spectrum Analyze - Swept SA

Trig: Free Run

3 G
Center Freq 2. 480000000 GHz
PNO: Wide >~
#Atten: 26 d

IFGain:Low

Ref Offset 7.89 dB
Ref 15.00 dBm

Avg Type: Log-Pwr
AvglHold: 100/100 Tvee]
oer [RAXTXD

B
Mkr2 2.483 50 GHZ
-56.085 dBm)|

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

FUNCTION VALUE 5
1

FUNCTION | FUNCTION WIDTH

Ref Offset 7.89 dB
Ref 11.83 dBm

VKR, MODE TRC

FES X v
[1] 189.8 MHz -51.542 dBm
R . 1] I—

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

FUNCTION _|_FUNCTION WIDTH

'STATUS.

Spurious Emission

8DPSK_3-DH5_Channel 78

Out Of Band Emission
8DPSK_3-DH5 Channel 78

ALIGN A

ALIGN AUTC

Keysight Spectrum Analyzer - Swept SA
AvglHold: 100/100

‘Ava Type: LogPur

= Keyight Spectrum Ansyes - Swept S

R T 7P
Center Freq 2.. 400000000 GHz
P de —>—

n:Low

Ref Offset7.88 dB
Ref 15.00 dBm

Avg Typa Log-Pwr
AvglHold: 100/100

=
#Atten: 26 dB

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Ref Offset 7.88 dB
Ref 15.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

FUNCTION | FUNCTION WDTH

-52.771 dBm

FUNCTION _|_FUNCTION WDTH FUNCTION VALUE

[ 239767GHz|  -51203dBm|[ |

2.400 00 GHz s5074dBm [ [ |
[ 240295GHz|  2.040dBm|
— 1

'STATUS.

[ 239583 GHe|
2.400 00 GHz -54.525 dBm
—— @ @ 1

'STATUS.

Out Of Band Emission(Left)

m/4DQPSK_2-DH5_Channel Hopping

Out Of Band Emission(Left)
GFSK_DH5_Channel Hopping
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[ Keysight Spectrum Analyzer - Swept SA
g R T =

R A
Center Freq 2.483500000 GHz

N 12:06:001
TRA

g
Mkr2 2.483 50 GHZ]
-55.704 dBm|

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 100/100

#Atten: 26 dB

PNO: Wide -
IFGain:Low

Ref Offset 7.9 dB
Ref 15.02 dBm

Center 2.483500 GHz
#Res BW 100 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

[ Keymon Specrm et Swept S ===
o &

T R T
Center Freq 2.483500000 GHz

SN AUTO
Avg Type: Log-Pwr
Trig: Free Run AvglHold:>100/100
#Atten: 26 dB

PNO; Wide —»-
IFGain:Low
Mkr2 2.483 50 GHZ]

Ref Offset 7.9 dB -55.775 dBm|

Ref 15.02 dBm

N N A R B

Center 2.483500 GHz
#Res BW 100 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Y FUNCTION

2.479 94 GHz 3683 dBm
[ 248350GHz|  565704dBm|
|

FUNCTION WIDTH FUNCTION VALUE

KR MODE

1
2

FUNCTION _|_FUNCTION WIDTH

2.480 09 GHz

usc 'STATUS.

=
8
H
s

Out Of Band Emission(Right)
GFSK_DH5_Channel Hopping

Out Of Band Emission(Right)
m/4DQPSK_2-DH5_Channel Hopping

[ Keysight Spectrum Analyzer - Swept SA

R T R A
Center Freq 2.400000000 GHz

SN AUTO 02:43:06PM Sep 14,2023
Avg Type: Log-Pwr TRACE
AvglHold: 100/100

~»— Trig: FreeRun e [
#Atten: 26 dB. oer AN
Mkr1 2.396 42 GHZ
-50.447 dBm)|

PNO: Wide
IFGain:Low

Ref Offset 7.88 dB

iBidiv__Ref 15.00 dBm

Center 2.400000 GHz
#Res BW 100 kHz

Span 10.00 MHz

& el

02:45:25PM Sep
TRACE

[ Keysight Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

R T R T
Center Freq 2.483500000 GHz
AvglHold: 100/100

—» Trig: FreeRun vee )
#Atten: 26 dB. oer AN
Mkr2 2.483 50 GHZ

-55.710 dBm)|

PNO: Wide
IFGain:Low

Ref Offset 7.9 dB
Ref 15.02 dBm

Center 2.483500 GHz
#Res BW 100 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)|

FUNCTION VALUE

X FUNCTION _|_FUNCTION WIDTH

[ 239642 GHe| -60.447 dBm
2.402 09 GHz 0.397 dBm
S |

X FUNCTION VALUE

[ f] 2.479 09 GHz 1.434 dBm
[ 248350GHz[ S6710dBm| [ o}
—— @ @ 1

FUNCTION _|_FUNCTION WIDTH

usc 'STATUS.

usc 'STATUS.

Out Of Band Emission(Left)
8DPSK_3-DH5_Channel Hopping

Out Of Band Emission(Right)
8DPSK_3-DH5_Channel Hopping
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14 Antenna Requirement

14.1 Test Standard and Requirement

Test Standard

FCC Part15 Section 15.203 /247(c) & RSS-Gen 6.8

Requirement

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
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 3.5dBi. It complies with the standard requirement.

Page 57 of 59

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



Report No: NCT23034168-1

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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