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7.8

Report No.: GTS202005000146F01

Pseudorandom Frequency Hopping Sequence

Test Requirement: FCC Part15 C Section 15.247 (a)(1)/g/h requirement:

a(1): Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz
or the 20 dB bandwidth of the hopping 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 Pseudorandom 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 hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

(9) Frequency hopping spread spectrum systems are not required to employ all available hopping channels during
each transmission. However, the system, consisting of both the transmitter and the receiver, must be designed to
comply with all of the regulations in this section should the transmitter be presented with a continuous data (or
information) stream. In addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its transmissions over the minimum number of hopping channels
specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system to
recognize other users within the spectrum band so that it individually and independently chooses and adapts its
hopsets to avoid hopping on occupied channels is permitted. The coordination of frequency hopping systems in any
other manner for the express purpose of avoiding the simultaneous occupancy of individual hopping frequencies by
multiple transmitters is not permitted.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th 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; i.e. the shift register is initialized with nine ones.

» Number of shift register stages: 9

* Length of pseudo-random sequence: 2°-1 = 511 bits

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

oy

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:
0 2 4 6 62 64 78 1 37577

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shift frequencies in synchronization with the transmitted signals.

it permits the system to recognize other users within the spectrum band so that it individually and independently

chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
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GTS

7.9 Band Edge

7.9.1 Conducted Emission Method

Report No.: GTS202005000146F01

Test Requirement:

FCC Partl5 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100kHz, VBW=300kHz, Detector=Peak

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is 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, based on either an RF conducted or a radiated
measurement.

Test setup: Spectrum Analyzer

e I e o |
4 e I e o |
e I e o |
EEZ‘ E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Test environment:

Temp.: 25°C Humid.:

52% Press.: 1012mbar
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Test plot as follows:
GFSK Mode:

Report No.

: GTS202005000146F01

Test channel:

Agilent Spectrum Analyzer - Swopt SA

lay Line -17.37 dBm
PNO:Fast ao Trig: Free Run

NO:
IFGainiLaw __ #Atten: 30 4B

00
Avg Type: Log-Pur Trnce
Avg|Held>100/100 Tvee

Ref Offsetd dB
Ref 20.00 dBm

#VBW 300 kHz

FUNCTION

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

FUCT

Display

Lowest channel

Agilent Spectrum Analyzer - Swopt SA

Display Line -17.16 dBm
o Trig: Free Run

PNO: Fast
IFGainiLow —_ #Atten: 30 d

Avg Type: Log-Pur
AvglHoldz 1001100

Ref Offset 4 dB
Ref 20.00 dBm

No-hopping mode

Hopping mode

Test channel:

e
Display Line -16.10 dBm

oo Trig: Frea Run

PHO: Fast Lp)
IFGainLow _ #Atten: 30 4B

Ref Offset 4 dB
Ref 20.00 dBm

FUNCTION

Ava Type: Log-Pur
AvglHold> 1001100

Stop 2.57000 GHz|
Sweep 9.600 ms (1001 pts)

U

Highest channel

Start Freq 2.470000000 GHz
i

ot a0 Trig:FresRun
IFGainLow

aActon: 30 dB

Ref Offset 4 dB
Ref 20.00 dBm

v Type: Log-Pwr
AvglHold> 1001100

Stop 2.57000 GHz
Sweep 9.600 ms (1001 pts)|

FUNCTION | TUNCTION

StaTus

No-hopping mode

Hopping mode
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Report No.: GTS202005000146F01

/4-DQPSK Mode:

Test channel Lowest channel

A : 3 12,1405 PV b 22, 200 I T E T
lay Line -14.82 dBm Avg Type: LogPur Trace DEEEY i .34 Jivg Type: Log
PN AvglHold>100100 PNO: Fast Ly Trig:Fres Run Avg|Hold:> 100100

(0 Fast a0 Trig: Fras Run 1
IFGaimLow | #Atten: 30 dB. IFGainiLow _BAtten:30 dB

Annotation!
Ref Offset 4 dB

Ref Offsetd dB
Ref 20.00 dBm v Ref 20.00 dBm

Start 2.31000 GHz Stop 2.41000 GHz| Start 2.31000 GHz Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)|

HRes BW 100 kHz Sweep 9.600 ms (1001 pts) #Res BW 100 kHz

MEA MODE 1AL SCL FUNCTION —FUNCT

STATus

STATUS.

No-hopping mode Hopping mode

Test channel: Highest channel

Aug Type: LogPur Display Line -12.06 dBm
a8t Ly 111G Free Run Avg|Held>1001100

g Type: Log-Pur
PHO: T G Trig: Free Run Avg[Hold= 100100
IFGainLow _ #Atten: 30 4B

PNO: Fast
IFGainiLow — #Atten: 30 4B

Ref Offset 4 dB
Ref 20.00 dBm
1

Ref Offsetd dB
Ref 20.00 dBm

Stop 2.57000 GHz

Stop 2.57000 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

Sweep 9.600 ms (1001 pts)

FUNCTION | FUNCT

MER WODE TRE SCL FUNCTION | FUNCTIO FURCTION VALLE

1IN 247400GHz|  7837dBm | [ |

STATUS
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8-DPSK Mode:

Report No.

: GTS202005000146F01

Test channel:

Agilent Spectrum Analyzer - Swopt SA

Avg Type: Log-Pur

lay Line -15.71 dBm
AvglHeld>10000

PNO:Fast ao Trig: Free Run
IFGainLow _ #Atten: 30 4B

Ref Offsetd dB
Ref 20.00 dBm

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

FUNCTION | FUNCT

Lowest channel

DRpRY Display Line -12.23 dBm
)

PHO: Trig: Free Run
WFGainLaw

#Acton: 30 dB

Avg Type: Log-Pur
AvglHoldz 1001100

Ref Offset 4 dB
Ref 20.00 dBm

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

No-hopping mode

Test channel:

Agilent Spectrum Analyzer - Swept SA
A g AT 12:21:41 PM May 23, 3020
lay Line -13.43 dBm Aug Type: Log-Pur TRACE
AvglHold>1001100 Tvee|

Trig: Frea Run
oer

NG Fasi Ly
' gaen: 30 4B

IFGainLow

Ref Offset 4 dB
Ref 20.00 dBm

Stop 2.57000 GHz|
Sweep 9.600 ms (1001 pts)

U

FUNCTION

Highest channel

Agilent Spectrum Analyzer - Swept S

Display Line -12.05 dBm )
PHO: Fast Ly Trig:Fres Run
IFGainLow #Azten: 30 di

Ref Offset 4 dB
Ref 20.00 dBm
1

Start 2.47000 GHz
#Res BW 100 kHz

MIF MODE TRC SCL

#VBW 300 kHz

Avg Type: Log+
Avg[Hold:> 1001100

Stop 2.57000 GHz
Sweep 9.600 ms (1001 pts)|

FUNCTION | FUNCT!

No-hopping mode

Hopping mode
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GTS

Report No.: GTS202005000146F01

7.9.2 Radiated Emission Method

Test Requirement: FCC Partl5 C Section 15.209 and 15.205
Test Method: ANSI C63.10:2013
Test Frequency Range: All of the restrict bands were tested, only the worst band’s (2310MHz to
2500MHz) data was showed.
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
Above 1GHz Peak 1MHz 3MHz Peak Value
Peak 1MHz 10Hz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz 74.00 Peal? Value
Test setup:

Test Antenna-

<1lm .. 4m>v)

=

Tum Tablev -
~150cn =]

¥

<

I Receiver: H Preamplifierv

Test Procedure: 1. The EUT was placed on the top of a rotating table 1.5 meters above the
ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters
and the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and
Specified Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
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GTS

Report No.: GTS202005000146F01

Measurement Data
Remark: GFSK, Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is
reported.
Operation Mode: GFSK TX Low channel(2402MHz)
Horizontal (Worst case)

Frequency Rl\élae;?r:q Factor Emission Level Limits Margin Detector
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
2390 58.36 -5.68 52.68 74 -21.32 peak
2390 42.75 -5.68 37.07 54 -16.93 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
= Meter Fact Emission Level Limit Marai
requency Reading actor mission Leve imits argin Detector
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
2390 62.08 -5.68 56.4 74 -17.6 peak
2390 45.67 -5.68 39.99 54 -14.01 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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GTS

Operation Mode: GFSK TX High channel (2480MHz)

Horizontal (Worst case)

Report No.: GTS202005000146F01

Meter

Frequency Reading Factor Emission Level Limits Margin Detector
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
2483.5 59.87 -5.85 54.02 74 -19.98 peak
2483.5 43.15 -5.85 37.3 54 -16.7 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
F Meter Fact Emission Level Limit Margi

requency Reading actor mission Leve imits argin Detector
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB) Type

2483.5 63.62 -5.85 57.77 74 -16.23 peak
2483.5 46.09 -5.85 40.24 54 -13.76 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark: All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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GTS

Report No.: GTS202005000146F01

7.10 Spurious Emission
7.10.1 Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d)
Test Method: ANSI C63.10:2013
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is 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, based on either an RF conducted or a radiated
measurement.
Test setup: Spectrum Analyzer
o Y o
P e | o e
o Y o
ol oo E.U.T
|
Non-Conducted Table
Ground Reference Plane
Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass
Test environment; Temp.: 25°C Humid.: 52% Press.: 1012mbar
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Report No.: GTS202005000146F01

GFSK CHOO

GFSK CH39

PNO: Wido Ly 111g: Frea Run
WFGainLow _ SAften: 30 dB

Ref Offset 4 dB
Ref 20.00 dBm

Center 2.402000 GHz Span 2.000 MHz
#Res BW 100 kHz #VEBW 300 kHz #Sweep 4.000 ms (1001 pts)

sc STATUS.

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pr
Avg[Hold:> 1001100

Display Line -15.60 dBm )
MMM 1 e Run
IFGainLow Bhnten:

Ref Offsetd dB
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

sTATUS

#VBW 300 kHz

Reference

Reference

Agilent Spectrum Analyzer - Swapt S
Marker 1 2.492130000000 GHz Peak Search
FNG: Fast

e Trig: Frea Run

F:
IFGainLow _ #Atten: 30 4B

Ref Offset 4 dB
) dijdlv  Ref 20.00 dBm

Stop 3.000 GHz
#Sweep 4.000 ms (1001 pts)

STATUE | Meas Uncal

#VBW 300 kHz

gl Spoctrum Anatyzer - Swept 54

Marker 1 1.719930000000 GHz fivg Type: Log-Pur
LRI Trlg; Fres Run AvalHolé: 83/100

IFGain:Low BArten: 30 dB

Ref Offset 4 dB
Ref 20.00 dBm

1
T

1
= el s e
T anith ik i

Stop 3.000 GHz
Sweep 283.9 ms (1001 pts)

sTATUS

#Res BW 100 kHz #VBW 300 kHz

30MHz-3GHz

30MHz-3GHz

e
“Avg Type: Log Pwr Peak Search

Marker 1 24.362000000000 GHz
PHO: AvglHold: 31100

Fast Leo 17igi Fres Run

Ref Offsetd dB

N m
0desdiv. - Ref 20.00 dBm

Next Pk Right|

Stop 25.00 GHz.
#VBW 300 kHz Sweep 2.103 s (1001 pts),

usc STATUS.

Agilent Spectrum Analyzer - Swopt SA

Marker 14.892000000000 GHz Avg Type: Log-Pur
TNO: AvglHold: 7100

Fast
IFGainiLaw

Ref Offset4 dB
0dBidiv - Ref 20.00 dBm

ey
ud
gty s mngi il

Start 3.00 GHz
3 #VBW 300 kHz

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)|

STATUS

3GHz-25GHz

3GHz-25GHz
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Report No.: GTS202005000146F01

GFSK CH78

1 I4ADQPSK CHO1

Agilont Spoctrum Analyzor - Swapt SA

Avg Type: Log-Pur
AvglHoldz 100/100

lay Line -15.58 dBm

Wite o Trig: Free Run
WainLow —_ #Atten: 30 4B

Ref Offset4 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

sc STATUS.

Agilent Spoctrum Anslyzer - Swopt SA

Display Line -15.22 dBm Avg Type: Log-Pur
PNO: Wids Lg) Avg|Hold> 1001100
IFGainiLow

Ref Offset4 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

Span 2.000 MHz,
Sweep 1.000 ms (1001 pts})
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#VBW 300 kHz
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Agilont Spoctrum Analyzor - Swapt SA

Avg Type: Log-Pur

Marker 1 2.016930000000 GHz
& o Trigi Free Run AvglHold: 481100
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IFGainiLaw __ #Atten: 30 4B
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Ref 20.00 dBm
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4
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Stop 3.000 GHz

#VBW 300 kHz Sweep 283.9 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
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#Res BW 100 kHz

Stop 3.000 GHz

#VBW 300 kHz Sweep 283.9 ms (1001 pts))

30MHz-3GHz

Agilent Spectrum Analyzer - Swapt S

Marker 1 4.958000000000 GHz ) Aivg Type: Log-Pur
PHO: Fast Ly 1710: Free Run Avg|Hold: 5100
IFGainlow _ #Atten: 30 dB

Ref Offset 4 dB
) dijdlv  Ref 20.00 dBm

oy

el P
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Stop 25.00 GHz
#VBW 300 kHz Sweep 2.103's (1001 pts)

s STATUS

Agilent Spectrum Analyzer - Swept SA

Marker 14.804000000000 GHz . Fivg Type: Log-Pur
PHO: Fast | : AvglHold: 201100

IFGain:Law

Ref Offset 4 dB
Ref 20.00 dBm

Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.103 s (1001 pts)

s sTATUS

3GHz-25GHz

3GHz-25GHz
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Report No.: GTS202005000146F01

7T JADQPSK CH39

1 IADQPSK CH78

Agilent Spectrum Analyzer - Swept S

Display Line -15.03 dBm

Ref Offsetd dB
0desdiv. - Ref 20.00 dBm

Center 2.441000 GHz

NO: Wido
IFGalnLow

Display
= Trig: Free Run
#Amen: 30 4B

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)
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#VBW 300 kHz

Agilent Spoctrum Analyzer - Swopt SA

lay Line -15.00 dBm

Ref Offset4 dB
Ref 20.00 dBm
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Sweep 1.000 ms (1001 pts)
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#VBW 300 kHz
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Ref Offset 4 dB
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S Trig:Fres Run Avg|Hold:> 1001100
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|
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Report No.: GTS202005000146F01

8DPSK CHOO

8DPSK CH39

Agilont Spoctrum Analyzor - Swapt SA

lay Line -15.28 dBm Fivg Type: Log-Pur
Gy Trig: Fras Run Avg|Hold: 100100

Ref Offset 4 dB
Ref 20.00 dBm

Center 2.402000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Agilent Spoctrum Analyzer - Swopt SA

Display Line -14.13 dBm HAvg Type: Log-Pwr
P v AvglHold> 1001100
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Ref 20.00 dBm
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Center 2.441000 GHz
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: F
IFGainiLow

Ref Offset4 dB

Ref 20.00 dBm 4
Next Pk Right|

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.103 s (1001 pts)

3GHz-25GHz

3GHz-25GHz
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8DPSK CH78

Agilent Spectrum Analyzer - Swept SA

Display Line -15.06 dBm

PNO: Wido Lp.)

IFGain:Low

Ref Offsetd dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Avg Type: Log-Pur

Trig: Free Run AvaglHold=>100100

#Asen: 30 4B

4

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Agflent Spectrum Analyzer - Swept S
Marker 1 2.0109‘3000000 GHz
Fosintow

Ref Offsetd dB
Ref 20.00 dBm

bt abssnge bbb Rt g i o

#VBW 300 kHz

Avg Type: Log-Pur Peak Search

T Trig:Free Run Avg|Hold: 40100 e
M”E m
Next Pk Right|

1 Mkr—CF|
! ' -

TR e R bt
Mikr—RefLvl
Stop 3.000 GHz m

Sweep 283.9 ms (1001 pts)

sTATUS

Reference

30MHz-3GHz

Agilont Spoctrum Analyzor - Swapt SA
Marker 1 4.958000000000 GHz
PO

Fast Cp)
IFGainiLaw

Ref Offset4 dB
Ref 20.00 dBm

’l

i, o MJ/"M".‘MM“"‘ el

Start 3.00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Avg Type: Log-Pur
Trig: Free Run Avg|Held: 31100

#aston: 30 45

L
T "

T
RPTLNETI L

Stop 25.00 GHz
Sweep 2.103's (1001 pts)

STATUS

3GHz-25GHz
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7.10.2 Radiated Emission Method

Test Requirement: FCC Partl5 C Section 15.209
Test Method: ANSI C63.10:2013
Test Frequency Range: 9kHz to 25GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak 200Hz 600Hz Quasi-peak
150KHz-30MHz Quasi-peak 9KHz 30KHz Quasi-peak
30MHz-1GHz Quasi-peak | 120KHz | 300KHz | Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Limit Frequency Limit (uv/m) Value Mel;ssij;ﬁrgleent
0.009MHz-0.490MHz | 2400/F(KHz) QP 300m
0.490MHz-1.705MHz | 24000/F(KHz) QP 30m
1.705MHz-30MHz 30 QP 30m
30MHz-88MHz 100 QP
88MHz-216MHz 150 QP
216MHz-960MHz 200 QP
960MHz-1GHz 500 QP 3m
Above 1GHz >00 Average
5000 Peak

Test setup: For radiated emissions from 9kHz to 30MHz

Test Antenna

Tum Table... I EUT'| X A

Im :

< 80cm > -::::' Tumn Table.

il

v
'L= Receiver.
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For radiated emissions from 30MHz to1GHz

Test Antenna- |

Oy

]
- < lm .. 4m >
Tum Table. ELﬂ v |
< 80cm : Z:::’ Tum Table. }
. ! &
_'J=_ | Receiver. H Preamplifiers }/

For radiated emissions above 1GHz

P <3m=> :
e e e e e >

=t

-

i

-
Test Antenna-

o

<1m .. 4m >
Tum Table« x v
<150cn>.
i A
-L_ I Receiver- H Preamplifier+
Test Procedure: 1. The EUT was placed on the top of a rotating table (0.8m for below 1G

and 1.5m for above 1G) above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters
and the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
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Test environment:

Temp.: 25°C

Humid.:

52%

Press.:

1012mbar

Test voltage:

AC 120V, 60Hz

Test results:

Pass

Measurement data:

Remarks:

1. During the test, pre-scan the GFSK, m/4-DQPSK, 8-DPSK modulation, and found the GFSK modulation

which it is worse case.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

B 9kHz~30MHz

The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB

lower than the limit line per 15.31(0) was not reported.
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For 30MHz-1GHz

Horizontal
80.0 dBuV/m
FCC Past15 B
Margin -6 48
|
40 ‘ 1
0.0
30.000 40 50 60 70 B0 (MHz2) 300 400 500 €00 700 1000.000
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz dBuV dB dBuV/m dB/m dB Detector

1 36.0007 3982 -18.22 2160 4000 -1840 QP
2 533179 4096 -18.56 2240 4000 -1760 QP
3 1224040 46.07 -19.77 2630 4350 -1720 QP
4 * 1844898 51.09 -18.79 3230 4350 -11.20 QP
5
6

2684853 46.84 -19.04 2780 4600 -1820 QP
4417426 3752 -16.22 2130 4600 -2470 QP

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 45 of 50




GTS

Report No.: GTS202005000146F01

Vertical
80.0 dBuV/m
FCC Part15 B
Margin -6 d8
] |
40 l
|
4
b
0.0
30.000 40 50 60 70 80 [MHz] 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dB/m dB Detector

1 36.7662 5447  -18.17 36.30 4000 -3.70 QP
2 | 46.8303 5294 -18.34 3460 4000 -540 QP
3 59.2325 4813  -18.73 2940 40.00 -10.60 QP
4 122.4040 49.27  -19.77 2950 4350 -1400 QP
5
6

180.0165 48.19  -17.89 30.30 4350 -13.20 QP
270.3748 39.94 -19.34 2060 46.00 -2540 QP
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For 1GHz to 25GHz

Remark: For test above 1GHz GFSK and Pi/4 DQPSK were test at Low, Middle, and High
channel; only the worst result of GFSK was reported as below:

CH Low (2402MHz)

Horizontal:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBpV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4804 61.49 -3.61 57.88 74 -16.12 peak
4804 46.57 -3.61 42.96 54 -11.04 AVG
7206 57.69 -0.85 56.84 74 -17.16 peak
7206 44.75 -0.85 43.9 54 -10.1 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuV/m) (dB) Type
4804 64.58 -3.61 60.97 74 -13.03 peak
4804 45.57 -3.61 41.96 54 -12.04 AVG
7206 57.67 -0.85 56.82 74 -17.18 peak
7206 44.76 -0.85 43.91 54 -10.09 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-ampilifier.
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CH Middle (2441MHz)

Horizontal:
Veter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBuv) (dB) (dBuV/m) (dBuV/m) (dB) Type
4882 60.69 -3.49 57.2 74 -16.8 peak
4882 46.17 -3.49 42.68 54 -11.32 AVG
7326 58.63 -0.8 57.83 74 -16.17 peak
7326 45.02 -0.8 44.22 54 -9.78 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Veter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4882 61.05 -3.49 57.56 74 -16.44 peak
4882 45.29 -3.49 41.8 54 -12.2 AVG
7326 57.37 -0.8 56.57 74 -17.43 peak
7326 44.05 -0.8 43.25 54 -10.75 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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CH High (2480MHz)

Horizontal:
vieter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) Type
4960 61.92 -3.41 58.51 74 -15.49 peak
4960 45.69 -3.41 42.28 54 -11.72 AVG
7440 57.17 -0.72 56.45 74 -17.55 peak
7440 44.41 -0.8 43.61 54 -10.39 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Meter
Frequency Reading Factor Emission Level Limits Margin
Detector
(MHZz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Type
4960 62.16 -3.41 58.75 74 -15.25 peak
4960 46.68 -3.41 43.27 54 -10.73 AVG
7440 58.61 -0.72 57.89 74 -16.11 peak
7440 44.52 -0.8 43.72 54 -10.28 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Remark:
(1) Data of measurement within this frequency range shown “--- * in the table
above means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
(2) When the test results of Peak Detected below the limits of Average Detected,
the Average Detected is not need completed.
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8 Test Setup Photo

Reference to the appendix | for details.

9 EUT Constructional Details

Reference to the appendix Il for details.
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