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3. 6 dB Bandwidth and 99 % Bandwidth

3.1. Test Setup

EUT Attenuator Spectrum
Analyzer
3.2. Limit
3.21. FCC

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902-928 |,
2 400-2 483.5 Mk, and 5 725-5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kfz.

3.2.2.1C
According to RSS-247 Issue 3, 5.2(a), the minimum 6 dB bandwidth shall be 500 K.

3.3. Test Procedure
3.3.1. 6 dB Bandwidth

The test follows section 11.8 DTS bandwidth of ANSI C63.10-2013.
Tests performed using section 11.8.1 Option 1.

- Option 1:

. Set RBW to = 100 kifz.

. Set the VBW = [3 x RBW].

. Detector = peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

NO OB WN =~
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3.3.2. 99 % Bandwidth

The following conditions shall be observed for measuring the occupied bandwidth and x dB bandwidth:
e The transmitter shall be operated at its maximum carrier power measured under normal test conditions.

e The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having other
emissions (e.g. on adjacent channels) within the span.

e The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be
used in place of the sampling detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine
the occupied / x dB bandwidth if the device is not transmitting continuously.

e The resolution bandwidth (RBW) shall be in the range of 1 % to 5 % of the actual occupied / x dB bandwidth
and the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video averaging is not
permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in compliance
with the above requirement.

For the 99 % emission bandwidth, the trace data points are recovered and directly summed in linear power
level terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a running
sum until 0.5 % of the total is reached, and that frequency recorded. The process is repeated for the highest
frequency data points (starting at the highest frequency, at the right side of the span, and going down in
frequency). This frequency is then recorded. The difference between the two recorded frequencies is the
occupied bandwidth (or the 99 % emission bandwidth).
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3.4. Test Results
Ambient temperature (23 £ 1) C
Relative humidity 47 %RH.
Vode channel | Fréduency | & dB Bandwidth | 99 % Bandwidth B"gi:;';‘v? o
() (e () o
Low 2412 9.031 13.946
11b Middle 2 437 7.832 13.906
High 2 462 8.472 13.946
Low 2412 16.464 16.663
5V 11g Middle 2437 16.504 16.863 500
High 2 462 16.344 16.703
Low 2412 17.662 18.022
11n_HT20 | Middle 2 437 17.503 17.782
High 2 462 17.702 17.822
Vode channel | Freduency | 6 db Bandwidth | 99 % Bandwidth B"gir:‘;'v';:‘ o
() () ) e
Low 2412 8.711 13.946
11b Middle 2437 8.911 13.906
High 2 462 9.151 13.906
Low 2412 16.424 16.703
12V 11g Middle 2 437 16.464 16.863 500
High 2 462 16.464 16.823
Low 2412 17.423 17.782
11n_HT20 | Middle 2437 17.662 17.942
High 2 462 17.662 17.862

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Report Number:

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 76 of 109

- Test plot(s)
-5V

11b

6 dB Bandwidth

Low Channel

Middle Channel

-
Spectrum ]

(=]

Ref Level 24.00 dBm
Att 40 dB
TDF

@ RBW 100 kHz

SWT 1ms @ VBW 300kHz Mode Sweep

@ 1Pk View

20 dB M1[1]

10 dBm ML m2[1]

TaBm—01 1.350 dBm

7.35 dBm
2.4113210 GHz|
0.64 dBm)|
2.4074446 GHz|

~

-10 d

-20 dBm:

-30 dem:

s e = AT
sod

-60 dem:

-70 dB

CF 2.412 GHz 1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | _Function |

Function Result |

M1| 1 2.411321 GHz 7.35 dBm
M2 1 2.4074446 GHz 0.64 dBm

D3 M2 1 9.031 MHz -0.32 dB |
Bj J

Date: 13.DEC.2024 13:17:33

Spectrum

(=]

Ref Level 23.00 dBm
Att 40 dB

@ RBW 100 kHz
SWT 1ms @ VBW 300 kHz

TDF

Mode Sweep

@ 1Pk View

20 di

10de

M1[1]

D1 3.070 dBmr T e

M2[1]

9.07 dBm
2.4359210 GHz|
2.30 dBm
2.4331239 GHz

0 dBm

—

o

-60 dB

-70 dem:

CF 2.437 GHz 100

1 pts

Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value
M1 ’ g

|__Function

2.435921 GHz
2.4331239 GHz
7.8322 MHz

9.07 di
2,30 dl
0.16

M2 1
D3| M2 1

Bm |
Brm
de

1

Date: 13.DEC.2024 13:23:30

Function Result |

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 77 of

High Channel

Spectrum ]
Ref Level 24.00 dBm

(=]

@ RBW 100 kHz

Att 40 de SWT 1ms @ VBW 300 kHz Mode Sweep
TOF
(@ 1Pk View
20 dém M1[1] 8.78 dBm
2.4622400 GHz|
10 dB it m2[1] 2.12 dBm
M2 2.4574446 GHz|
D1 2.780 dBmr | O bita
od fx/,r “%\,\
ELE

Date: 13.DEC.2024 13:27:34

L o i =
-50 dB
-60 dem
-70 dl
CF 2.462 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.46224 GHz 8.78 dBm
mz| 1 2.4574446 GHz 2.12 dBm
D3 M2 1 8.4715 MHz -0.52 dB
B ] [ CEERRRE X

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698

Page: 78

of 109

99 % Bandwidth

Low Channel

Middle Channel

High Channel

Spectrum

|

&

Att
TDF

Ref Level 27.00 dBm
45 dB

@ RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk View

20 dem:

M1[1]

10 dBm

Occ Bw

11.65 dBm)|
2.4118800 GHz|
13.946053946 MHz|

odi

]

[P,

T2

-10de

-70 dem:

CF 2.412 GHz

1001 pts

)

J

Date: 13.DEC.2024 13:17:59

Span 40.0 MHz
]

=
Spectrum

|

(=]

Ref Level 27.00 dBm
Att 45 dB
TDF

@ RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk View

20d

M1[1]

10 dB

o) Occ Bw

11.42 dBm
2.4359210 GHz
13.906093906 MHz|

od

[

-10 dl

"

-20 dl

-30 dem
it i)

-40 dem:

-50 dem:

-60 dem:

-70d

CF 2.437 GHz

1001 pts

)i

| ]

Date: 13.DEC.2024 13:23:56

Span 40.0 MHz

Ve
Spectrum

i

&

Ref Level 27.00 dBm
Att 45 dB
TDF

@ RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk View

M1[1]

Occ Bw

11.93 dBm|
2.4616800 GHz
13.946053946 MHz

-10 dem:

V\

-20 dem:

-30 dg
Wi SR

-50 de

-60 d

-70 dl

CF 2.462 GHz

1001 pts

1

J

Date: 13.DEC.2024 13:28:00

Span 40.0 MHz

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 79 of 109

1g
6 dB Bandwidth

Low Channel

Middle Channel

Spectrum
Ref Level
Att

TDF

16.00 dBm
35 dB

SWT 1ms @ VBW 300 kHz

@ RBW 100 kHz

(=]

Mode Sweep

@ 1Pk View

mM1[1] 1.44 dBm|

2.4145170 GHz
-5.05 dBm|

”Yl M2[1]

2.4037682 GHz

P

D1 -4.560 dBi

o ey

"y,

-70 de

-80 dem:

CF 2.412 GHz

1001 pts Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value |

Y-value |__Function | Function Result |

M1 1
M2 1
D3 M2 1

2.4145

2.4037682 GHz
16.4635 MHz

17 GHz 1.44 dBm
-5.05 dBm

-0.12 dB

)

Date: 13.DEC.2024 13:44:54

-
Spectrum

Ref Level

Att

TDF

17.00 dém
35 de

SWT 1ms @ VBW 300 kHz

@ RBW 100 kHz

(=]

Mode Sweep

@ 1Pk View

10de

M1[1] 1.77 dBm

0 dBm

2.4395170 GHz|
-6.31 dBm|

-10d

D1 -4.230 dBm

' i

ML mor1]
g P Tl A e

2.4287283 GHz

I

-20 d

J

-30 dém —

[’,w"

Wl

-40 dem:

-50 dl

-60 dB

-70 dem:

-80 dBm

CF 2.437 GHz

1001 pts Span 40.0 MHz

Marker

X-value

| Y-value | _Function | Function Result |

Type | Ref | Trc |
M1 1
M2 1

D3| M2 1

2.439517 GHz |
2.4287283 GHz

16.503

1.77 dBm
-6.31 dBm |

5 MHz 1.75 dB

J

Date: 13.DEC.2024 13:48:48

) Crih we

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 80 of 109

H o>
High Channel Spectrum i
Ref Level 17.00 dBm @ RBW 100 kHz
Att 35d8 SWT ims @ VBW 300kHz Mode Sweep
TDF
@ 1Pk View
M1[1] 1.95 dBm
10 dBm 2.4645170 GHz
Mrl m2[1] -4.11 dBm)
Mby o o X .
0 der - T O L T i L e L e 2.4538881 GHz|
D1 -4.050 dBm i (
-10d } l\\
20 dl .ﬁ) N
30dB P My
30 dei —
. At A‘M’\rl a
| Aduatin 37 R T
sod
-60 dem
-70 dem
-80d
CF 2.462 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.464517 GHz 1.95 dBm
mz| 1 2.4538881 GHz -4.11 dBm
pa| m2| 1 16.3437 MHz -1.19 dB
7JW | J [ SERERRE X
Date: 13.DEC.2024 13:54:33

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 81 of 109

99 % Bandwidth

o=
Low Channel | [specirum (=]
Ref Level 19.00 dBm @ RBW 300 kHz
Att 35d8 SWT 1ms @ VBW 1MHz Mode Sweep
TDF
(@ 17K view
M1[1] 4.32 dBm|
2.4148370 GHz
10d i0cc Bw 16.663336663 MHZ|
G DA ,«“/\’\ﬂ\"«f\f’\,ﬂ/\,‘:
s =
- \
20 dl
-30d M W
| Jatvabri Mol
50 de
60 der
70 der
CF 2.412 GHz 1001 pts Span 40.0 MHz
]
) J [y
Date: 13.DEC 2024 13:45:21
H ( o
Middle Channel | (specirum (=]
Ref Level 21.00 dBm @ RBW 300 kHz
Att 40 dB SWT 1ms @ VBW 1 MHz Mode Sweep
TOF
(@ 1Pk view
M1[1] 6.17 dBm)|
2.4401970 GHz
10 dBrr oce Bw 16.863136863 MHz
i b A V| MW;
-10 dem f \
20de

-30 dB [
WM www

CF 2.437 GHz

1001 pts

N ] W ee

Date: 13.DEC.2024 13:49:14

High Channel | (spectrum

Span 40.0 MHz

&
v
Ref Level 20.00 dBm @ RBW 300 kHz
Att 35de  SWT ims @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
M1[1] 4.67 dBm|
2.4592430 GHz|
10 dl M1 Occ Bw 16.703296703 MHz
0 e e

CF 2.462 GHz 1001 pts
J J

Date: 13.DEC.2024 13:54:59

Span 40.0 MHz

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 82 of 109

11n_HT20
6 dB Bandwidth

Low Channel | [specirum (=]
Ref Level 15.00 dBm @ RBW 100 kHz

Att 35d8 SWT 1ms @ VBW 300kHz Mode Sweep
TDF

@ 1Pk View

— M1[1] ~0.01 dBm)|
2.4145170 GHz
T M1 map1] -6.53 dBm

P 2.4031688 GH.
[ st "N’"MMJ]MWMM el z

-10 dem:

i w“j .,

P N

L—]

-40 dem
W (GUAVTYPTS

-60 d

-70 d

-80 dem:

CF 2.412 GHz 1001 pts

Marker

Type | Ref | Trc | X-value | Y-value |__Function |
M1 1 2.414517 GHz ~0.01 deém
M2 1 2.4031688 GHz -6.53 dém
D3 M2 1 17.6623 MHz -0.33 dB

I J Wi ee

Date: 13.DEC.2024 13:58:33

Middle Channel | (spectrum (=]

Ref Level 16.00 dBm @ RBW 100 kHz

Att 35d8  SWT 1ms @ VYBW 300kHz Mode Sweep
TDF

@ 1Pk View

Span 40.0 MHz

Function Result |

M1[1] 0.57 dBm|
o 2.4395170 GHz
od 'y M211] -6.88 dBm|

D1 -5.430 dB W I T PO P P PO 8 e 2.4281289 GHz|
1430 dBrmr '
-10 dB 1 1 ]

{ \
o N

‘TM Postaasmn)

-60 dem:

-70d

-80 de
CF 2.437 GHz
Marker

Type | Ref | Trc | X-value | Y-value | _Function |
M1| 1 2.439517 GHz | 0.57 dBm
M2 1 2.4281289 GHz -6.88 dBm |
D3| M2 ¢ 3 17.5025 MHz 1.36 dB

JU ] i wa

Date: 13.DEC.2024 14:02:25

1001 pts Span 40.0 MHz

Function Result |

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 83 of 109

High Channel

Spectrum
Ref Level
Att

TDF

16.00 dBm
35 dB

(=]

@ RBW 100 kHz

SWT 1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk View

10 di

M1[1]

odi

M1
y M2[1]

-10 dem-

30 Joaaln,

;\vuﬂvﬁﬂ 3

0.65 dBm|
2.4645170 GHz|
-7.13 dBm|
2.4531289 GHz|

D1 -5.350 dBmr

ANWJMM\ ,mMmJ

4z

|t

-20 dem:

i o
et

-80 dBm:

CF 2.462 GHz

1001 pts

Span 40.0 MHz

Marker

X-value |

Y-value | __Function

Function Result |

Type | Ref | Trc |
M1 1

M2 1
D3| m2| 1

2.464517 GHz
2.4531289 GHz
17.7023 MHz

0.65 dBm
-7.13 dBm
1.18 dB

il

.

Date: 13.DEC.2024 14:06:01

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82
http://www.sgsgroup.kr

F690501-RF-RTL005698

31427 2370

Page: 84 of 109

99 % Bandwidth

Low Channel

Middle Channel

High Channel

Spectrum

(=]

Ref Level 18.00 dBm
Att 35 dB
TDF

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 di

M1[1]

M1

o dBr ey

Occ Bw

2.81 dBm)|
2.4099220 GHz|
18.021978022 MHz|

-10 dem

-
|t

-20 del

-30 dem

-80 d

CF 2.412 GHz

1001 pts

)

Date: 13.DEC.2024 13:58:59

J QD wa

Span 40.0 MHz
]

=
Spectrum

(=]

Ref Level
Att
TDF

18.00 dém
35 dB

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 dB

M1[1]

M1

0 dem

Occ Bw

3.53 dBm
2.4324850 GHz
17.782217782 MHz|

-10 dem:

]
/

-20 dBm:

-30d

oogcoie

-50 d

-60 dem:

-70 dBrr

-80 dBm

CF 2.437 GHz 1001 pt:

s

)i

Date: 13.DEC.2024 14:02:51

| ]

Span 40.0 MHz

Ve
Spectrum

(=]

Ref Level
Att
TDF

19.00 dém
35 de

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 dBm

M1[1]

0 dBm

13 PR IVCEW P, W

M1 Occ Bw 1

LY,

3.95 dBm|
2.4637180 GHz
7.822177822 MHz|

-10 dBm: -

-20 de

-30 de *

CF 2.462 GHz 1001 pts

J J

Date: 13.DEC.2024 14:06:27

Span 40.0 MHz
]

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 85 of 109

-12V
11b
6 dB Bandwidth

Low Channel

(=]

Ref Level 22.00 dBm @ RBW 100 kHz

Att 40dB  SWT 1ms @ VBW 300kHz Mode Sweep
TDF
(@ 1Pk view
M1[1] 7.59 dBm|
i 2.4124000 GHz|
10 dBm M' [11 0.19 dBm|
m2| 3 2.4075644 GHz|
T dBm——D1 1.590 dBm: a2 Y =
-10 di A/MW W\
-20 dBm:

-30 dem: /

o

-50 de

-60 dem:

-70 dB

CF 2.412 GHz

1001 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value |

Y-value |

Function | Function Result |

M1 1
M2 1
D3| m2| 1

2.4124 GHz |
2.4075644 GHz
8.7113 MHz

7.59 dBm
0.19 dBm
1.16 dB

)

Date: 13.DEC 2024 14:13:.05

Middle Channel

=
Spectrum

Ref Level 23.00 dBm
Att 40 dB
TDF

(=]

@ RBW 100 kHz

SWT 1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk View

20 dem:

M1

M1[1] 7.96 dBm|

2.4375190 GHz

O dBm——P1 1.960 dB:

N

2| e A s

0.20 dBm)|

M2[1]
3 2.4323646 GHz|

ES

T

i

=

CF 2.437 GHz

1001 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |
M1 1

X-value |

Y-value |

Function | Function Result |

M2 1
D3| m2| 1

2.437519 GHz
2.4323646 GHz
8.9111 MHz

7.96 dBm
0.20 dBm
1.54 dB

)i

Date: 13.DEC.2024 14:16:49

s e

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 86 of 109

High Channel

Spacirum

(=]

Ref Level 23.00 dBm @ RBW 100 kHz
Att 40de  SWT ims @ VBW 300kHz Mode Sweep
TDF
@ 1Pk View
20 dBm M1[1] 8.51 dBm|
i 2.4631990 GHz
10d ' M2[1] 1.77 dBm
M AMM D3 2.4576843 GHz
=3 D1 2.510 dBm '
10d f'/ﬂ h\4\*\

Date: 13.DEC.2024 14:21:07

%
_/ B
40 dB et N o]
S0 dBr
-60 dBl
-70 dl
CF 2.462 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.463199 GHz 8.51 dBm
mz| 1 2.4576843 GHz 1.77 dBm
D3 M2 1 9.1508 MHz 0.68 de
B | CERRRRE | ]

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 87 of 109

99 % Bandwidth

Low Channel | (seecrun | siic) (=]
Ref Level 26.00 dBm ® RBW 300 kHz

Att 45d8 SWT 1ms @ VBW 1MHz Mode Sweep
TDF

@ 1Pk View

M1[1] 11.24 dBm

2.4128790 GHz|
M1 Occ Bw 13.946053946 MHz|
10d e M’w

. s P
i N
e 7 \

-40 dem

20 di

-50 de

-60 de

-70 de

CF 2.412 GHz 1001 pts
il J (]
Date: 13.DEC.2024 14:13:31

Middle Channel | [ spectrum [n?]

Span 40.0 MHz

Ref Level 26.00 dBm @ RBW 300 kHz
Att 45de  SWT 1ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
M1[1] 11.39 dBm
20 derr 2.4375990 GHz|
M1 Occ Bw 13.906093906 MHz
10 dBrr

]

o / b

. \
17 \

e i TR R
-40 dB
-50 d
-60 d
-70 dl
CF 2.437 GHz 1001 pts Span 40.0 MHz
—
J J i wa

Date: 13.DEC.2024 14:17:15

High Channel (‘spectrum [@]

Ref Level 27.00 dBm @ RBW 300 kHz
Att 45de  SWT ims @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
mM1[1] 11.67 dBm|
20 di 2.4617600 GHz|
M Occ Bw 13.906093906 MHz
10 di

-10 dem: /y “\‘

/ \

| FodemiA] = TR g T i

-40 di

-50 de

-60 dB

-70 dl
CF 2.462 GHz 1001 pts

J ) (]
Date: 13.DEC.2024 14:21:34

Span 40.0 MHz
]

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

Report Number:

http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 88 of 109

1g
6 dB Bandwidth

Low Channel

Middle Channel

(=]

Ref Level 16.00 dBm @ RBW 100 kHz
Att 35de  SWT 1ms @ VBW 300 kHz
TDF

Mode Sweep

@ 1Pk View

M1[1]
10d

M1
M2[1
o0 de ¥y _M2[1]

1.43 dBm|
2.4145170 GHz|
-4.86 dBm|
2.4038082 GHz

D1 -4.570 dBnr

: Toge 0 ATl e P bl pol e

-10 dem: }
-20 dl M,

-30d
v

-40 dBm
[P AT

-50 dem:

-60 d

-70 de

-80 dem:

CF 2.412 GHz 1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function

Function Result |

M1 1 2.414517 GHz |
M2 1 2.4038082 GHz -4.86 dBm

D3 M2 1 16.4236 MHz -0.74 dB

1.43 dBm

)i ]

Date: 13.DEC.2024 14:25:11

-
Spectrum

(=]

Ref Level
Att
TDF

17.00 dém @ RBW 100 kHz

35d8  SWT 1ms @ YBW 300kHz Mode Sweep

@ 1Pk View

M1[1]
10 dB

M1
LY M2[1]

0 dBm Fg—f

M)]M.J\,.mdf 3

1.96 dBm|
2.4395170 GHz|
-4.74 dBm|
2.4287682 GHz|

’ 4
D1 -4.040 dBm WA i) ;W)W

-10d ,/
-20 d

-30 dem: P

-40 dem:

-50 dl

-60 dB

-70 dem:

-80 dBm

CF 2.437 GHz 1001 pts

Span 40.0 MHz

Marker

X-value | Y-value | __Function

Function Result |

Type | Ref | Trc |
M1| 1 2.439517 GHz | 1.96 dBm
M2 1 2.4287682 GHz -4.74 dBm |

D3| M2 1 16.4635 MHz -0.41 dB

) J

Date: 13.DEC.2024 14:29:04

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr
Report Number: F690501-RF-RTL0O05698

Page: 89 of

109

High Channel

Ref Level 17.00 dBm

Spacirum

(=]

@ RBW 100 kHz

Att 35d8 SWT 1ms @ VBW 300kHz Mode Sweep
TDF
@ 1Pk View
M1[1] 2.14 dBm|
10 dBm ) 2.4645170 GHz|
L ., , Y M2t -5.40 dBm
0 dem Frr—— TG A TR R il 2.4537283 GHZ|
10 d | |

Date: 13.DEC.2024 14:33:40

ha®
- ]
i b
-50 d
-60 dem
-70 dem
-80 dl
CF 2.462 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.464517 GHz 2.14 dBm
mz| 1 2.4537283 GHz -5.40 dBm
D3 M2 1 16.4635 MHz 1.48 de
B | [ SEERRRE X

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698

Page: 90 of 109

99 % Bandwidth

Low Channel

Spectrum L
Ref Level 20.00 dém @ RBW 300 kHz
Att 35d8 SWT 1ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
Mi[1] 5.03 dBm
2.4138380 GHZ|
10d T—Occ Bw 16.703296703 MHz|
— - WW,/‘M( Mo -~
10 dBr / \
20 der /
-sod M M\‘J\W
| 480 PRVl Al
-50 d
-60 d
-70 del
CF 2.412 GHz 1001 pts Span 40.0 MHz
Y
Jl J i wa
Date: 13.DEC.2024 14:25:38
H ( o=
Middle Channel | [ spectrum v
Ref Level 20.00 dBm @ RBW 300 kHz
Att 35dB SWT 1ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
M1[1] 4.60 dBm
2.4331640 GHZ|
10 dBm T Oce Bw 16.863136863 MHz
od WW MW;\:
-10 d \
-20 d
-30 dBf M,.NM w\\w
-t
-50 del
-60 d
-70 dem:
CF 2.437 GHz 1001 pts Span 40.0 MHz
I ] [
Date: 13.DEC.2024 14:29:30
H ( ==
High Channel Spectrum % =
Ref Level 20.00 dBm @ RBW 300 kHz
Att 35dE SWT 1ms @ YBW 1MHz Mode Sweep
TDF
@ 1Pk View
m1[1] 5.11dBm
2.4608810 GHZ|
10d T Occ Bw 16.823176823 MHz
o WM P A
-10d / \\
-20d
-30 dBm M M
-50 dem:
-60 dBm:
-70 d
CF 2.462 GHz 1001 pts Span 40.0 MHz
]
il J CERRRRE | ]

Date: 13.DEC.2024 14:34:06

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 91 of 109

11n_HT20
6 dB Bandwidth

Low Channel | [spectrum (=]
Ref Level 15.00 dBm @ RBW 100 kHz

Att 35d8  SWT 1ms @ VBW 300kHz Mode Sweep
TDF

@ 1Pk View

10 d mM1[1] 0.18 dBm|

P 2.4145170 GHz|
G 'y M2[1] -7.40 dBm

Mo 2.4034486 GHz
o1 5,020 apm—— s Ayt Ty T [
-10 dey - /

-30 dB "/ kS
-~
-40 dBm A ™

Mg""“’v MW\/\W
50 der

T

-60 d

-70 de

-80 dem:

CF 2.412 GHz

Marker

Type | Ref | Trc | X-value | Y-value |
M1 1 2.414517 GHz | 0.18 dBm
M2 1 2.4034486 GHz -7.40 dBm
D3 M2 1 17.4226 MHz -0.32 dB

)i ] Wi wa

Date: 13.DEC.2024 14:48:17

Middle Channel | (spectrum (=]

Ref Level 16.00 dBm @ RBW 100 kHz

Att 35d8  SWT 1ms @ YBW 300kHz Mode Sweep
TDF

@ 1Pk View

1001 pts Span 40.0 MHz

Function | Function Result |

M1[1] 0.69 dBm)|
10 den 2.4395170 GHz|
o M m2r1] -7.11 dBm
pem— W T8 7 R 0 L I O A ToE 2.4281688 GHz|

-5.310 dBm i ¥

-10de

-20 dem:

-30d

Kl‘“‘!h 3
Vs

,WWMNMN [telit-tang Nt
-50 dem:

-60 dem:

-70d

-80 dB

CF 2.437 GHz

Marker

Type | Ref | Trc | X-value | Y-value |
M1| 1 2.439517 GHz | 0.69 dBm
M2 1 2.4281688 GHz -7.11 dém |
D3| M2 1 17.6623 MHz 1.27 dB

) ] TRRn D W

Date: 13.DEC.2024 14:52:39

1001 pts Span 40.0 MHz

Function | Function Result |

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 92 of 109

High Channel

Spectrum
Ref Level
Att

TDF

16.00 dBm
35 dB

(=]

@ RBW 100 kHz

SWT 1ms @ VBW 300 kHz Mode Sweep

@ 1Pk View

10 di

M1[1]

odi

M1
y M2[1]

D1 -5.170 dBm

R

sl

HAJL Al e

0.83 dBm|
2.4645170 GHz|
-5.87 dBm|
2.4531688 GHz|

u,,h\,:dlm (,-«\nJ\ il

~ ]

P i

-80 dem:

CF 2.462 GHz

1001 pts

Span 40.0 MHz

Marker

X-value | Y-value | _Function |

Function Result |

Type | Ref | Trc |
M1 1

M2 1
D3| m2| 1

2.464517 GHz
2.4531688 GHz
17.6623 MHz

0.83 dBm
-5.87 dém
-0.80 dB

il

| ]

Date: 13.DEC.2024 14:56:08

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

F690501-RF-RTL005698

Page: 93 of 109

99 % Bandwidth

Low Channel

Middle Channel

High Channel

Spectrum
Ref Level
Att

TDF.

18.00 dém
35 dB

(=]

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 di

M1[1]

0 dBrr

P

fgec Bw

2.97 dBm)|
2.4159160 GHz|
17.782217782 MHz|

-10 dBem

-20 dB

-30 dem:

apabed

\\“‘w

-50 dem:

Al Ak o
At

-60 d

-70 d

-80 d

CF 2.412 GHz

1001 pts

)

J

Date: 13.DEC 2024 14:48:44

=
Spectrum

Ref Level 18.00 dBm
Att 35 dB
TDF

Span 40.0 MHz
Y

(=]

@ RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 dB

M1[1]

0 dem

M1

Occ Bw

: LN

2.91 dBm
2.4346420 GHz|
17.942057942 MHz|

-10 dem:

L]

-20 dBm:

A

-60 dem:

-70 dBrr

-80 dBm

CF 2.437 GHz

1001 pts

Span 40.0 MHz

J

J

Date: 13.DEC.2024 14:53:05

ra
Spectrum

Ref Level

Att

TDF

18.00 dém
35 de

SWT 1ms & VBW

X

(=]

@ RBW 300 kHz
1 MHz

Mode Sweep

@ 1Pk View

10 dBm

mM1[1]

odi

A NAS

Occ Bw

L™y

3.51 dBm|
2.4582440 GHz
17.862137862 MHz|

g

|t}

-30 de

ittt

-50 dem

-60 dBm:

-70 dem:

-80 dBm-

CF 2.462 GHz

1001 pts

)

J

Date: 13.DEC.2024 14:56:34

Span 40.0 MHz
]

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL005698 Page: 94 of 109

4. Maximum Peak Conducted Output Power

4.1. Test Setup

EUT Attenuator Power Sensor

Test Note PC

4.2. Limit

4.21. FCC

According to §15.247(b)(3), for systems using digital modulation in the 902-928 M, 2 400-2 483.5 M, and 5 725-
5850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit
can be based on a measurement of the maximum conducted output power. Maximum Conducted Output
Power is defined as the total transmit power delivered to all antennas and antenna elements averaged across
all symboils in the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any time
intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple modes of
operation are possible (e.g., alternative modulation methods), the maximum conducted output power is the
highest total transmit power occurring in any mode.

According to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of this section is based
on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of
this section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraph (b)(1), (b)(2), and
(b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

4.2.2.I1C

According to RSS-247 Issue 3, 5.4(d), for DTSs employing digital modulation techniques operating in the bands
902-928 iz and 2 400-2 483.5 M, the maximum peak conducted output power shall not exceed 1 W. The e.i.r.p.
shall not exceed 4 W, except as provided in section 5.4(e).

As an alternative to a peak measurement, compliance can be based on a measurement of the maximum
conducted output power. The maximum conducted output power is the total transmit power delivered to all
antennas and antenna elements, averaged across all symbols in the signalling alphabet when the transmitter is
operating at its maximum power control level. Power must be summed across all antennas and antenna elements.
The average must not include any time intervals during which the transmitter is off or transmitting at a reduced
power level. If multiple modes of operation are implemented, the maximum conducted output power is the highest
total transmit power occurring in any mode.
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4.3. Test Procedure
The test follows section 11.9.1.3 of ANSI C63.10-2013.

PKPM1 Peak-reading power meter method

- The maximum peak conducted output power may be measured using a broadband peak RF power meter.
The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
utilize a fast-responding diode detector.

The test follows section 11.9.2.3.2 of ANS| C63.10-2013.

Method AVGPM-G (Measurement using a gated RF average-reading power meter)

- Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter, no
duty cycle correction is required.

Multiple outputs of a transmitter of form multiple transmitters

- According to KDB 662911 D01 Multiple Transmitter Output v02r01, the measure-and-sum technique shall be
used for measuring in-band transmit power of a device. Total power is the sum of the conducted power levels
measured at the various output ports.

Test program: (S/W name: R&S Power Viewer, Version: 3.2.0)

1. Initially overall offset for attenuator and cable loss is measured per frequency.

2. Measured offset is inserted in test program in advance of measurement for output power.

3. Power for each frequency (channel) of device is investigated as final result.

4. Final result reported on this section from R&S power viewer program includes with several factors and test
program shows only final result.
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4.4. Test Results

Ambient temperature 23 £ 1) T
Relative humidity 1 47 % R.H.
Freq. Average Peak Limit
Mode Ch. (M) Power Result Power Result (dB m)
(dB m) (dB m)
Low | 2412 17.38 20.85
11b Middle | 2 437 17.78 21.27
High | 2462 17.82 21.39
Low | 2412 13.68 23.44
5V 119 Middle | 2 437 13.85 23.49 30.00
High | 2462 14.10 23.15
Low | 2412 12.55 21.60
11n_HT20 | Middle | 2 437 12.89 22.59
High | 2462 13.33 22.83
Freq. Average Peak Limit
Mode Ch. (M) Power Result Power Result (dB m)
(dB m) (dB m)
Low | 2412 17.42 20.88
11b Middle | 2 437 17.60 20.98
High | 2462 17.83 21.49
Low | 2412 13.52 23.40
12V 119 Middle | 2 437 13.89 23.04 30.00
High | 2462 14.23 23.21
Low | 2412 12.45 21.68
11n_HT20 | Middle | 2 437 12.99 22.22
High | 2462 13.05 22.46
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5. Power Spectral Density

5.1. Test Setup

EUT Attenuator Spectrum
Analyzer
5.2. Limit
5.21 FCC

According to §15.247(e), for digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dB min any 3 kilz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the provisions
of paragraph (b) of this section. The same method of determining the conducted output power shall be used
to determine the power spectral density.

5.22I1C

According to RSS-247 Issue 3, 5.2(b), the transmitter power spectral density conducted from the transmitter
to the antenna shall not be greater than 8 dB m in any 3 kiz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine
the conducted output power).

5.3. Test Procedure

The measurements are recorded using the PKPSD measurement procedure in section 11.10.2 of ANSI
C63.10-2013.

- This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance, and is optional if the maximum conducted (average) output power was used to demonstrate
compliance.

. Set analyzer center frequency to DTS channel center frequency.

. Set the span to 1.5 times the DTS bandwidth.

. Set the RBW to 3 kiz < RBW <100 K.

. Set the VBW = [3 x RBW].

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds requirement, then reduce RBW (but no less than 3 kilz) and repeat.

11. Multiple outputs of a transmitter of form multiple transmitters

According to KDB 662911 D01 Multiple Transmitter Output v02r01, Measure and sum technique, spectra
are measured at each output of the device at the required resolution bandwidth. The individual spectra are
then summed mathematically in linear power units.

O©CoO~NOOITh WN -
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5.4. Test Results

Ambient temperature (23 £ 1) C
Relative humidity . 47 % R.H.
wode | chamer Py Memuirso | e

Low 2412 -1.90

11b Middle 2437 -2.48

High 2462 -4.03

Low 2412 -12.95

5V 11g Middle 2 437 -13.70 8

High 2 462 -13.78

Low 2412 -14.84

11n_HT20 Middle 2437 -13.45

High 2462 -13.60

LTI ] Fre?ﬁlize)ncy M?:E l:;?: k}Z)SD (dBLrInT:;tldiz)

Low 2412 -4.69

11b Middle 2 437 -1.93

High 2462 -4.68

Low 2412 -14.39

5V 11g Middle 2 437 -13.66 8

High 2 462 -13.51

Low 2412 -14.02

11n_HT20 Middle 2437 -15.64

High 2462 -14.14
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