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[ Keysight Spectrum Anclyzes - Swept SA
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[ Keysight Spectrum Anclyzes - Swept SA
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3.5. Bandwidth
Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(2)/ RSS-247 5.2 a:

Test Item Limit Frequency Range(MHz)

>=500 KHz

(6dB bandwidth) 2400~2483.5

DTS Bandwidth

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.
2. DTS Spectrum Setting:
(1) Set RBW = 100 kHz.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.
OCB Spectrum Setting:
(1) Set RBW = 1% ~ 5% occupied bandwidth.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.

NOTE: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for
the test.

Test Mode

Please refer to the clause 2.4.
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Test Results

TestMode | Antenna F”(amezr;cy OCB [MHZ] DTS BW [MHz] | LimitfMHz] | Verdict
2412 14.883 9.560 >=0.5 PASS
11B Antl 2437 14.671 8.680 >=0.5 PASS
2462 14.694 8.640 >=0.5 PASS
2412 16.894 16.440 >=0.5 PASS
11G Antl 2437 16.882 16.440 >=0.5 PASS
2462 16.778 16.400 >=0.5 PASS
2412 18.000 17.680 >=0.5 PASS
11N20SISO Antl 2437 18.253 17.640 >=0.5 PASS
2462 18.043 16.440 >=0.5 PASS
2422 36.522 36.480 >=0.5 PASS
11N40SISO Antl 2437 36.584 36.480 >=0.5 PASS
2452 36.633 36.480 >=0.5 PASS
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11B_Antl 2412

[ Keysight Spectrum Anclyzes - Swept SA
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[ Keysight Spectrum Anclyz
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[ Keysight Spectrum Analyzer - Swept SA
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[ Keysight Spectrum Anclyz
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[ Keysight Spectrum Anclyz
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Occupied Channel Bandwidth:
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11B_Antl 2412

|— Keysight Spectrum Analyz:
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Center Freq 2.412000000 GHz

:Low

Ref Offset 0.5 dB.
Ref 30.00 dBm

Center 2.412 GHz
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[ Keysight Spectrum Analyzes - Occupied BW
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[ Keysight Spectrum Analyzes - Occupied BW
RL RE c
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Occupied Bandwidth Total Power 18.7 dBm
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| Keysight Spectrum Analyzer - Occupied BW
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Res BW 430 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 18.2 dBm
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[ Keysight Spectrum Analyzes - Occupied BW
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Center 2437 GHz
Res BW 430 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 18.2 dBm
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Transmit Freq Error 192.82 kHz % of OBW Power 99.00 %

x dB Bandwidth 32.17 MHz xdB -26.00 dB
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| Keysight Spectrum Analyzer - Occupied BW
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Center Freq 2.462000000 GHz Center Freq: 2452000000 GHz Radio Std: None Frequency

- Irig: FreeRun Avg|Hold: 10/10
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Res BW 430 kHz #VBW 1.5 MHz

Occupied Bandwidth Total Power 17.9 dBm
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Transmit Freq Error 64.194 kHz % of OBW Power 99.00 %
x dB Bandwidth 31.49 MHz xdB -26.00 dB

STATUS

11N40SISO_Antl_2422
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[ Keysight Spectrum Analyzes - Occupied BW
RL RE c

Center Freq 2.422000000 GHz Conter Freq: 2422000000 GHz

> Trig: Free Run Avg[Hold: 10110
#FGain:Low  #Aften: 40 dB

TEN AUTO = @

AUTO [05:5457 PM Aprii2, 2022

Radio Std: None Frequency
Radio Device: BTS

Ref Offset 0.5 dB. Mkr1 2.4268 GHz
Ref 30.00 dBm

3.8150 dBm

1
] ‘.-L,,,dt,qm.\,‘.w;uw
1 s

f )
I \
I M‘l’fﬁwﬁ ‘-1HT'M‘TM‘L JlﬁlnfPj“n\v’]"}mm‘l\'ﬁ’mh(]'ﬂr

Center 2.422 GHz
Res BW 820 kHz #VBW 3 MHz
Occupied Bandwidth

36.522 MHz

Transmit Freq Error 70.804 kHz
x dB Bandwidth 42.38 MHz

Total Power 17.1 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

STATUS

11N40SISO_Antl 2437

= Keysight Spectrum Analyzer - Dccupied BW
RL RE C

==
RE 5 AC SENSE:PU ALTGN AUTO _[05:12:10 PM Apr02, 2022
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 1010
#FGain:Low #Atten: 40 dB

Radio Device: BTS

Ref Offset05 dB Mkr1 2.4342 GHZ
Ref 30.00 dBm

3.8949 dBm

1
il M"‘“""‘rlt PRl

| il
it L
T T A,

Center 2.437 GHz
Res BW 820 kHz #VBW 3 MHz
Occupied Bandwidth

36.584 MHz

Transmit Freq Error 109.54 kHz
x dB Bandwidth 41.89 MHz

Total Power 17.2 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

STATUS

11N40SISO_Antl 2452

| Keysight Spectrum Analyzer - Occupied BW

ENEN—
AUTO 06:16:34 PM Apr 02, 2022
Radio Std: None

RL R AC SENSE PULSE ALTG
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz
- Irig: FreeRun Avg|Hold: 10/10
#FGain:Low #Atten: 40 dB

Radio Device: BTS
Ref Offset0.5 dB Mkr1 2.43536 GHzZ,
Ref 30.00 dBm

3.5151 dBm
1
i, b b
J

‘MMJ»;MM{[

I

i 1

LR
I
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Res BW 820 kHz #VBW 3 MHz

Occupied Bandwidth
36.633 MHz

Transmit Freq Error 80.205 kHz
x dB Bandwidth 41.98 MHz

Total Power 16.6 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

STATUS
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3.6. Peak Output Power

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (b)(3)/ RSS-247 5.4:
Section Test Item Limit Frequency Range(MHz)
CFR 47 FCC 15.247(b)(3) | Maximum conducted 1 Watt or 30dBm 2400~2483.5
output power
ISED RSS-247 5.4 d EIRP 4 Watt or 36dBm 2400~2483.5

Test Configuration

Test Procedure

1. The maximum conducted output power may be measured using a broadband Peak RF power meter.

2. Peak power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor.

3. The power meter implemented triggering and gating capabilities which were set up such that power
measurements were recorded only during the ON time of the transmitter.

Record the measurement data.

Test Mode

Please refer to the clause 2.4.

Test Result

Test Mode Antenna F“(emezr)‘cy Result{dBm] LimitdBm] | Verdict
2412 16.32 <=30 PASS

11B Antl 2437 16.36 <=30 PASS
2462 17.62 <=30 PASS

2412 13.27 <=30 PASS

11G Antl 2437 14.01 <=30 PASS
2462 13.54 <=30 PASS

2412 14.75 <=30 PASS

11N20SISO Antl 2437 13.86 <=30 PASS
2462 13.24 <=30 PASS

2422 12.35 <=30 PASS

11N40SISO Antl 2437 12.59 <=30 PASS
2452 12.13 <=30 PASS

Note: Test results increased RF cable loss by 0.5dB.
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3.7. Power Spectral Density

Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (e)/ RSS-247 5.2 b:
Test Item Limit Frequency Range(MHz)
Power Spectral Density 8dBm(in any 3 kHz) 2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.

2. The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in

the block diagram above. The measurement according to section 10.2 of KDB 558074 D01 DTS Meas

Guidance v05r02.

3. Spectrum Setting:

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW to: 10 kHz

Detector: Avg

Sweep time: Auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.

Test Mode
Please refer to the clause 2.4.
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Test Result

Test Mode Antenna F“(al\‘jl‘lfzr)‘cy Result[dBm/3-100kHz] | LimitjdBm/3kHz] | Verdict
2412 -13.61 <=8 PASS

11B Antl 2437 -13.20 <=8 PASS
2462 11152 <=8 PASS

2412 -14.00 <=8 PASS

11G Antl 2437 -13.53 <=8 PASS
2462 -14.35 <=8 PASS

2412 -15.45 <=8 PASS

11N20SISO Antl 2437 -13.85 <=8 PASS
2462 -16.03 <=8 PASS

2422 -18.88 <=8 PASS

11N40SISO Antl 2437 17.14 <=8 PASS
2452 -19.07 <=8 PASS

Note: 1. Duty Cycle Correction Factor = 10*log(1/duty cycle)

2. The Duty Cycle Correction Factor is compensated in the graph.
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Test Graphs:

11B_Antl 2412

KEys\gm Spectram Analzer - Swept S

Center Freq 2 412000000 GHz #Avg Type: RMS
BNO: Fast ~»+ Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.413 497 8 GHZ
Ref Offset0.77 dB
Ref 20.77 4Bm -13.613 dBm

CenterFreq
2.412000000 GHz|

StartFreq
2.397117000 GHz

Stop Freq|
2426883000 GHz,

CF Step
2.976600 MHz

Span 29.77 MHz|
#VEW 10 kHZ* Sweep 4.052 s (30000 pts]

11B_Antl 2437

#hvg Type: RMS
e ast T Trig: FreeRun AvgiHold: 1010
IFGain:Low #Atten: 30 dB

Mkr1 2.437 758 5 GHZ
Ref Offset0.77 dB
Ref 20.77 4Bm -13.195 dBm

CenterFreq
2437000000 GHz|

StartFreq
2422329000 GHz,

Stop Freq|
2451671000 GHz,

CFStep
2934200 MHz,

ALTGN ALUTO__[12:3¢

#Avg Type: RMS Frequency

PNO: Fast ~—»— 1rig- FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.463 501 3 GHz SUTHLE
Ref Offset3.14 dB
Ref 23.14 dBm -11.522 dBm

CenterFreq
2462000000 GHz

StartFreq
2.447308000 GHz

StopFreq
2476694000 GHz

CF Step
2938800 MHz,

Span 29.39 MHz|

1 #VBW 10 kHz* Sweep 4.002 s (30000 pts) |

11G_Antl 2412
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Krys\gh( Specium A.\ams Sept 4

Center Freq2 412[)(]0(][)(] GHz
= Trig: Free Run Avg[Hold: 10110

—-—
IFGain:Low #Atten: 30 dB

Ref Offset 3.6 dB
Ref 23.60 dBm

m

'; promee
B

#Avg Type:”R'MSV §

Mkr1 2.415 483 1 GHz SUTHLE
-13.995 dBm

CenterFreq
2412000000 GHz

StartFreq
2.395108000 GHz,

StopFreq
2428894000 GHz

NHN"W"!HWWWWW

v ‘l"!l"|

\I.|‘m.‘| il

Span 33.79 MHz|

#Res BW 3. #VBW 10 KHz* Sweep 4.600 s (30000 pts |

1lG_Antl_2437

=

PNO: Fast ~»- Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
Ref 23.65 dBm

O e R
[
o
A S

#Avg Type: RMS i Frequency

Mkr1 2.428 875 5 GHZ] Ui
-13.53

CenterFreq
2437000000 GHz,

StartFreq
2.420118000 GHz

Span 33.76 MHz|

Sweep 4.598 s (30000 pts] |

NQ: Fast ~—»— 17ig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
Ref 23.68 dBm

-W'”’“”"“"””‘“’l"’”"‘””“”_
IR .k Y O
_ I“l_ e |

I|T‘I\ U}
L

Frequency

#Avg Type: RMS

Mkr1 2.456 087 8 GHZ LIRS
-14.351 dBm

CenterFreq
2462000000 GHz

StartFreq

Span 33.56 MHz|
#VEW 10 kHZ* Sweep 4.568 s (30000 pts]

STATUS

11N20SISO_Antl_2412
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Krys\gh( Specium A.\ams Sept 4

Center Freq 2 412[)(]0(][)(] GHz #Avg Type: RMS
PNO: Fast ~—»— 1rig- FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

AutoT
Ref Offset 209 dB Mkr1 2.419 502 1 GHz D ftne
Ref 22.09 dBm -15.446 dBm

CenterFreq
2412000000 GHz

StartFreq
2.394000000 GHz

il

R 2 cnce:
L AT "”“ ! 2comomon:
| P
. ulhl _M \Llnlhl I .

Center 2.41200 GHz Span 36.00 MHz|

1 #VBW 10 kHz* Sweep 4.902 s (30000 pts) |

11N20SISO_Antl 2437

K!ys\ghtipadmmm\am SMP«SA ==

#Avg Type:"R-Ms- i Frequency
PNO: Fast ~»- Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.439 750 8 GHZ] Ui
Ref Offset 2.05 dB
Ref 22.05 dBm -13.846 dBm

CenterFreq
2437000000 GHz,

StartFreq
2.418747000 GHz

’1

N R

- g

Span 36.51 MHz|

L #/BW 10 kHz* Sweep 4.970 s (30000 pts |

1IN20SISO_Antl 2462

Krys\gh( Spectrum Analyzes - Swept S

Frequency

#Avg Type: RMS
NQ: Fast ~—»— 17ig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.467 929 7 GHZ LIRS
Ref Offset 1.96 dB
Ref 21.99tﬁ dBm -16.030 dBm

CenterFreq
2462000000 GHz

StartFreq
2443957000 GHz|

A L A A I
e —— ==

" _m o
m

Span 36.09 MHz|
#VEW 10 kHZ* Sweep 4.914 s (30000 pts]

STATUS

11N40SISO_Antl_2422
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[ Keysight Spectrum Anclyzes - Swept SA

- - = ALIGN AUTO
Center Freq 2.422000000 GHz #Avg Type: RMS
PNO: Fast ~—»— 1rig- FreeRun Avg|Hold: 10/10

IFGain:Low #Atten: 30 dB

Mkr1 2.422 001 2 GHz SUTHLE
Ref Offset3.51 dB
Ref 23.51 dBm -18.878 dBm

CenterFreq
2422000000 GHz

StartFreq
2.385478000 GHz

1
¢ StopFreq
2458522000 GHz

1 ' IuliLIIL 0 gyt gl

i gl

lam Keysight Spectrum Analyzer - Swept SA @
RL RE 5 AC ALIGN AUTO 0
Center Freq 2.437000000 GHz ) #Avg Type: RMS Frequency
PNO: Fast —+ 17ig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

] . Mkr1 2.437 001 2 GHZ] Ui
Ref 2353 dBm -17.142 dBm

CenterFreq
2437000000 GHz,

StartFreq
2.400416000 GHz

StopFreq
2473584000 GHz

-BI

CF Stej
7.316800 MHz|

L " 'H“"\MWW

#/BW 10 kHz*

11N40SISO_Antl 2452

— Keysight Spectrum Analyzer - Swept SA

RL RF AC ALTGN AUTO [0
Center Freq 2.452000000 GHz #Avg Type: RMS Frequency
PNQ: Fast ~—»— 1rig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.452 001 2 GHzZ SUCHLE
Ref Offset 3.57 dB
Ref 23.?? dBm -19.072 dBm

CenterFreq
2452000000 GHz

StartFreq
2415367000 GHz|

1
’ Stop Freq|

L R | e
L el o " it v b

W

T T

#VBW 10 kHz* Sweep 9.974 s (30000 pts)
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3.8. Antenna Requirement

Requirement

FCC CFR Title 47 Part 15 Subpart C 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. The use of a permanently attached antenna or of 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.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) 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 6dBi.

Test Result

The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna
photo.

**********************TH E E N D**********************
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