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Keysight Spectrum Analyzer - Swept SA

i T RE | I [ SENSE:INT] [ ALIGN AUTO | 05:10:49 PMFeb 02, 2021
Start Freq 30.000000 MHz ; Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
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CH: 2441MHz

s Keysight Sper.trum Analyzer Swept SA
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o Keysight Spectrum Analyzer - Swept S&
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Keysight Spectrum Analyzer - Swept SA

RE
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| ]
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Keysight Spectrum Analyzer - Swept SA
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11. NUMBER OF HOPPING FREQUENCY

11.1 Test Limit

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

11.2 Test Procedure

Report No.: UNIA21020102ER-02

The transmitter output was connected to the spectrum analyzer through an attenuator.Set spectrum
analyzer start 2400MHz to 2483.5MHz with RBW=1MHz and VBW=3MHz.

11.3 TestSetup

11.4 Test Result

PASS

Spectrum
—) -
BUT Analyzer
Modulation Number of Hopping Limit Result
Channel
GFSK 78
m/4DQPSK 78 215 Pass
8DPSK 78
GFSK

s Keysight Spectrum Analyzer - Swept SA

U |
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m/4DQPSK
' Keysight Spectrum Analyzer - Swept SA
E [ RE AC | I [ SENSE:INT] ALIGN AUTO | 03:07:18 PM
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2. 7'IME OF OCCUPANCY(DWELL TIME)
12.1 Test Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
pe-riod of 0.4 seconds multiplied by the number of hopping channels employed.

12.2 Test Procedure
The transmitter output was connected to the spectrum analyzer through an attenuator.
Set center frequency of spectrum analyzer=operating frequency with RBW=1MHz
and VBW=3MHz,Span=0Hz.

12.3 TestSetup

Spectrum
EUT " Analyzer

12.4 Test Result
PASS
. Pulse Dwell L
Type |Modulation| CH time(ms) | Time(ms) Limit(ms)| Result
Low 2.93 312.53 400 Pass
gme;' GFSK Mid 2.93 312.53 400 Pass
High 2.93 312.53 400 Pass
CH: 2402MHz

e Keysight Spectrum Analyzer - Swept SA
L [ RF 500 AC | [ SENSE:INT] [ ALIGN AUTO __[03:34:27 PMFeb 02, 2021
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CH: 2441MHz

Report No.: UNIA21020102ER-02

s Keysight Spectrum Analyzer - Swept SA

3:54:36 PM Feb 02, 2021
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Type |Modulation| CH tirz:'(;es) Tir?]‘é"(en'q's) Limit(ms)| Result
Low 2.95 314.67 400 Pass
[T);’r‘;e;' /ADQPSK|  Mid 2.04 31360 | 400 Pass
High 2.95 314.67 400 Pass
CH: 2402MHz
:Center re_40 4 - vFiZi::Ti AvJType-:‘LliGoréjg\:vi [03:56:17 PMFeb 02,2021
N s s R
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CH: 2441MHz
' Keysight Spectrum Analyzer - Swept SA
& [ RE AC | SENSE:INT] ALIGN AUTO __ [03:57:38 P
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CH: 2480MHz

s Keysight Spectrum Analyzer - Swept SA

Center 2.430000000 GHz

Res BW 1.0 MHz
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000 GHz
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Avg Type: Log-Pwr

Trig: Free Run

PNO: Fast —»—
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StartFreq
2.480000000 GHz
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CF Step
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[
Freq Offset
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Sweep 8.333 ms (1001 pts) |
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. Pulse Dwell -
Type |Modulation| CH time(ms) | Time(ms) Limit(ms)| Result
Low 2.94 313.60 400 Pass
gme;' 8DPSK | Mid 2.95 314.67 400 Pass
High 2.94 313.60 400 Pass
CH: 2402MHz

s Keysight Spectrum Analyzer - Swept SA

| RF |

Center Freq 2.402000000 GHz

Center 2.402000000 GHz
Res BW 1.0 MHz

MSG

AC | I [ SENSE:INT] [

ALTGN AUTQ 104:02:31 PM

Avg Type: Log-Pwr

Trig: Free Run

PNO: Fast —»—
Atten: 30 dB

IFGain:Low

CF Step
1.000000 MHz

N ||
Freq Offset
0Hz

| I
Scale Type

Span 0 Hz |5 Lin

Sweep 8.333 ms (1001 pts |

#VBW 3.0 MHz

AR AGRAE
Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
i EEEES fEkNitEEH—365SERIFERHRENE28E BB : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156

http://www.uni—lab.hk



iz
l Nl Page 46 of 50 Report No.: UNIA21020102ER-02

CH: 2441MHz

s Keysight Spectrum Analyzer - Swept SA
JLx I RE [ AC | [
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PNO: Fast ~—»— 1Tig: Free Run
IFGain:Low Atten: 30 dB
Auto Tune
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SENSE:INT]
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ww Keysight Spectrum Analyzer - Swept SA
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13. PS

EUDORANDOM FREQUENCY HPPPING SEQUENCE

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

Frequency hopping systems shall have hopping channel carrier fre-quencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Al-ternatively, frequency
hopping systems operating in the 2400 - 2483.5 MHz band may have hopping channel carrier
fre-quencies

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 shal

| hop

to chan-nel frequencies that are selected at the system hopping rate from a pseudo ran-domly ordered list
of hopping fre-quencies. Each frequency must be used equally on the average by each trans-mitter. The
system receivers shall have input bandwidths that match the hop-ping channel bandwidths of their
cor-responding transmitters and shall shift frequencies in synchronization with the transmitted

signals.

TEUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose 5"
and 9th stage outputs are added in a modulo-two addition stage.And the result is fed back to the input of
the frist stage.The sequence begins with the frist 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)

F:I—D—D—Eﬂ]—D—D—D—D—ﬂ

Linear Feedback Shift Register for Generation of the PRBS sequence

An explame of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 78 1 T3T5TT

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. !NTENNA REQUIREMENT

Standard Applicable:
For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be

designed toensure that no antenna other than that furnished by the responsible party shall be used
with the device.

Antenna Connected Construction
The antenna used in this product is an Internal Antenna, The directional gains of antenna used for

transmitting is 0dBi.
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15. PHOTOGRAPH OF TEST

RadiatedEmission
(Below 1G)

Radiated Emission
(Above 1G)
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Conducted Emission

***End of Report***
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