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Band-edge Measurements for RF Conducted Emissions:

GFSK

e Keysight Spectru Analyzer - Swepl S

i L s -JP
Start Freq 2.300000000 GH . R A:;H:ffa:‘;grmgr
#Auen: 30 dB
Mkr1 2.402 060 GHZ
6.829 dBm

Ref Offset 1 dB
Ref 20.00 dB

CenterFreq|

StartFreq|
2.300000000 GHz

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts)|

2402 060 GHz. 6829 dB;
2,400 066 GHz. -48.019 dBm
2.390 090 GHz.

2310080 GHz.

[T

[ et Specirom Aty smept . . .
R Wa A SENSEPULSE g r—
Start Freq 2.470000000 GH e A:;;H:I‘::aioﬁrmgr
IFG: #Anen: 30 dB
R.m;‘.“ ;.; Mkr1 2.480 :l_lbd.:BHni
CenterFreq|
25510000000 GHz

StartFreq|
2.470000000 GHz

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)|

FUNCTION WOTH

6,627 dBm
56,426 dBm
-58.738 dBm

[T

Left Band edge hoping off

Right Band edge hoping off

e Keysight Spectru Analyzer - Swepl S

Avg Type: Log-Pwr

WY Trig: Free Run AvglHold:>100/100

#Anen: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq|
2.352500000 GHz

StartFreq|
2.300000000 GHz

Stop 2.40500 GHz

#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

2402 166 GHz.
2,400 066 GHz.
2.390 090 GHz.
2310080 GHz.

6717 dBm
62,137 dBm

69691 dBm
-£9.290 dBm

[T

e Feysight Specirum Analyaes - Swept SA

Wa A g
Start Freq 2.470000000 "0‘ . Jjuﬂ.‘é‘lﬁuaﬁ'
#Anen: 30 dB
Ref Offset 1 dB Mkr1 2.479 84 GHz
§% Ref 20.00 dBm dBm)
CenterFreq|
25510000000 GHz

StartFreq|
2.470000000 GHz

|
Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)|

2483 62 GHz
2,600 00 GHz

[T

Left Band edge hoping on

Right Band edge hoping on




Report No.: GRCTR220402001-01

Page 39 of 49

/4 DQPSK

[ Fiepisght Spectrum Anslyas: - Swept $4

Start Freq 2.300000000 GHz

Ref Offset 1 dB

ype: Log-Pwr
(O Fast Trig: Free Run Avg|Hold 1001100
IFGainil aw #Atten: 30 dB

iv__Ref 20.00 dBm

Stop 2.40500 GHz|
#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

O FUN

CenterFreq|
2352500000 GHz

StartFreq|
2300000000 GHz|

[ Fiepurght Spectrum Anslyas: - Swept $4

Start Freq 2.470000000 GHz
FHO: Fi
IFG:

Ref Offset 1 dB
Ref 20.00 dBm

Vpe: Log-Par
Free Run Avg|Hold > 1001100
#Atten: 30 dB

Mkr1 2.479 84 GHZ]
6.691 dBm

CenterFreq|
25610000000 GHz

S
StartFreq|
2470000000 GHz|
I

Stop Freq|
2550000000 GHz

TP PRI A

Stop 2.55000 GHz| CF Step
Sweep 7.667 ms (1001 pts)| B.000000 MHz
Man

Freq Offset
| 0 Hz|
 —

Scale Type
Log Lin

Left Band edge hoping off

Right Band edge hoping off

e Fieysaght Spectrurn Analyzer - Swepl S

Ref Offset 1 dB
: Ref 20.00 dB

WY Trig: Free Run
#Aen: 20 dB

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts)|

=

2,400 0 iz
2.390 090 GHz.
2310080 GHz.

CenterFreq|
2.352500000 GHz

StartFreq|
2.300000000 GHz

[T

e Keysight Specirum Analyzes - Swvepl SA

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:»100400
#Anen: 30 4B

Center Freq|
25610000000 GHz!

Start Freq|
2.470000000 GHz
|

Stop Freq)|
2650000000 GHz|
R
Stop 2.55000 GHz CF Step

Sweep 7.667 ms (1001 pts)| B.000000 MHz|
Auto Man

Freq Offset|
OHz|

Scale Type
Log Lin|

|

[T

Left Band edge hoping on

Right Band edge hoping on




Report No.: GRCTR220402001-01

Page 40 of 49

[ Fiepisght Spectrum Anslyas: - Swept $4

Start Freq 2.300000000 GHz
PHO:

Ref Offsst 1 48
Ref 20 dBm

Avg Type: Log-Pr
Trig: Free Run Avg]Hold >100/100
1FGai #Atten: 30 dB
Mkr1 2.402 060 G
6.883 dBi

2.300000000 GHz|
[ B

2.405000000 GHz,

CenterFreq|
2352500000 GHz

StartFreq|

Stop Freq|

Avg Type: Log-Pwr
Trig: Free Run. Avg|Hold >100/100
#Atten: 30 dB
Ref Offset 1 dB Mkr1 .2.48&1‘ 16 ﬁz
v__Ref 20.00 dBm 6.697 dBm)|

T
\
|
|
i
|
1
|
|

25610000000 GHz|

2.470000000 GHz|
]

2550000000 GHz,

CenterFreq|

StartFreq|

Stop Freq|

Stop 2.40500 GHz| Start 2.47000 GHz CF Step
Sweep 10.07 ms (1001 pts)| *# B.000000 MHz
= Man
B & A
5400 046 e 56765 dom
066 GHZ 62 dBm
2390090 GHz|  -59.000 dBm FreqOffset -69.182 dBm FreqOffset
2310080 GHz|  58.838 dBm | OHz | OHz
| |
Scale Type Scale Type
Log Lin Lin
Left Band edge hoping off Right Band edge hoping off
[ FepghtSpecirum Aalyze ~ Sept [ Reymghl Specum rayae - Smept 37 . e
fa Ty Log . )00 i Avg Type: Log
W Trig: Free Run A:;Hgl'famrmgr Start Freq 2.470000000 GH et ) Trig: Free Run Au‘:TH:\'.);:ﬂoaungr
IF #Anen: 30 dB IFGai " #Arten: 30 dB
Auto Tune|
Ref Offset 1 dB Ref Offset 1 dB
Ref 20.00 dBm /__Ref 20.00 dBm
CenterFreq| Center Freq|
2.352500000 GHz 25610000000 GHz!
I 2 [—
StartFreq| Start Freq|
2.300000000 GHz 2470000000 GHz
| |
Stop Freq| Stop Freq)|
2.406000000 GHz 2660000000 GHz!
| = |
Start 2.30000 GHz Stop 2.40500 GHz Stop 2.55000 GHz CF Step!
#Res BW 100 kHz Sweep 10.07 ms (1001 pts)| Sweep 7.667 ms (1001 pts)| B.000000 MHz|
- - Auto Man
z TV CTONVALIE
1 5839 dBm Jr—|
2 58302 4B
3 Freq Offset 36495 aBm FreqOffset
4 0 Hz| 0 Hz|
5 . .
g [ |
g Scale Type Scale Type
0 Log. Lin Log Lin

e

[T

s [T

Left Band edge hoping on

Right Band edge hoping on




Report No.: GRCTR220402001-01 Page 41 of 49

4.9 Pseudorandom Frequency Hopping Sequence
TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hop-ping 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 125 mW. The system shall hop to channel
frequencies that are selected at the system hopping rate from a pseudo randomly ordered list of hopping
frequencies. Each frequency must be used equally on the average by each transmitter. The system receivers
shall have input bandwidths that match the hop-ping channel bandwidths of their corresponding transmitters
and shall shift frequencies in synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose 5™
and 9™ stage outputs are added in a modulo-two addition stage. And the result is fed back to the input of the
first stage. The sequence begins with the first one of 9 consecutive ones, for example: the shift register is
initialized with nine ones.

@® Number of shift register stages:9
® Length of pseudo-random sequence:29-1=511 bits

@® Longest sequence of zeros:8(non-inverted signal)

{1\
'\+J =

Linear Feedback Shift Reqgister for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 78 1 137577

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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4.10 Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum gain of antenna was 2.5 dBi.

Remark:The antenna gain is provided by the customer, if the data provided by the customer is not accurate,
Shenzhen GUOREN Certification Technology Service Co., Ltd. does not assume any responsibility.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT
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