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Port 1_Middle Channel

Port 2_Middle Channel

Spectrum o= Spectrum
Ref Level 8.00 dbm @ RBW 100 kHz Ref Level 9.00 dbm @ RBW 100 kHz
lo At 20dB  SWT 1.1ms @ VBW 300 kiz  Mode Sweep lo att 20dB  SWT 1.1ms @ VBW 300kHz Mode Sweep
TOF TOF
(@ 1Pk View (@ 1Pk View
M1[1] -7.74 dBm| mMi[1] -6.51 dBm)|
0 dBm 2.4358010 GHz| 2.4358010 GHz
¥ 0dBm
M1 M1
et LM‘Y ; P A
R sk
-20 ¢ / / i
. ] l
e D1 -27.740 dBm: f l
i \\ D1 -26.510 dBm ]
30 dBy
i
-40 ;,i 1\1 /f ‘\
50 S " -40 dB L L
-50 dBr 7 r'r', \‘4"‘
e sttt st At i et b rol o S0 /
& Fi b,
My
70 db %ﬁu;wmwmm'ww‘wﬂl v Rt VTR CYAMRARUY ) TERYRER T
-80 dBm
70
90
GF 2.437 GHz 1001 pts Span 80.0 MHz -80
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 2.435801 GHz -7.74 dém CF 2.437 GHz 1001 pts Span 80.0 MHz
—
Did QAN we bi WD
Spectrum o= Spectrum -
Ref Level 15.00 dém RBW 1 MHZ Ref Level 15.00 dBm @ RBW 1 MHz
jo att 25d6  SWT 32.1ms @ VBW 3 MHz Mode Sweep o ALt 25dB  SWT 32.1ms w YBW 3MHz Mode Sweep
TOF TOF
(@ 1Pk View (@ 1Pk View
‘i Mi[1] -0.64 dBm| N M1i[1] 0.60 dBm)|
2.435089 GHz| 10 dem 2.434779 GHz|
= M1 m2[1] -32.14 dBm)| M1 mM2[1] -
o 6.998690 GHZ o 6.353¢
-10 dBy
10dp
-20 d
04 D1 -27.740 dBr = -20 dB
D1 -26.510 dBm
-30 df [LF3
-40 de
B
70 e
60
-80
Start 9.0 kHz 32001 pts Stop 10.0 GHz 70
Marker
Type | Ref | Tre | X-value | Y-value | _Function | Function Result | _80 dBm
] 1 2.435080 GHz | ~0.64 dBm
M2 1 6.99860 GHz -32.14 dém Start 0.0 kHz 32001 pts Stop 10.0 GHz
—ee
)y WA [T
Spectrum o= Spectrum 5
Ref Level -5.00 dém w RBW 1 MHz Ref Level -2.00 dém @ RBW 1 MHz
lo At 5dB  SWT 45ms w VBW 3 MHz Mode Sweep lo att 10dE  SWT 45ms w VBW 3 MHz  Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk View
. Mi[1] ~54.06 dBm)| M1[1] -46.82 dBm)
2 23.816680 GHz| 5 15.816770 GHz|
-20
=0 D1 -27.740 dBm 20
D1 -26.510 dBm
i -30 oBy
50 dB -40 cBm
™T M1
W 30 0B
Zu! 60 dBm
-80 dB
70 cBm
-00 d
80 d
-100 de
Start 10.0 GHz 32001 pts Stop 25.0 GHz -90 dB
Marker
Type | Ref | Tre| X-value | Y-value | Function | Function Result | -100 df
M1 1 23.81668 GHz -54.95 dBm Start 10.0 GHz 32001 pts Stop 25.0 GHz
—
Jjd WD Jjd [T

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

http://www.sgsgroup.kr

F690501-RF-RTL005379

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

Page: 64 of 88

Port 1_High Channel

Port 2_High Channel
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Port 1_Middle Channel

Port 2_Middle Channel

Spectrum o= Spectrum
Ref Level 4.00 dbm @ RBW 100 kHz Ref Level 5.00 dbm @ RBW 100 kriz
lo Att 15dB SWT 1ms w VBW 300kHz Mode Swesp o ALt 15dB  SWT 1ms w VBW 300kHz Mode Sweep
TOF TOF
(@ 1Pk View, (@ 1Pk View
o ™Mi1] ~10.86 dBm)| g M1[1] -8.01 dBm)|
2.4320000 GH| 0dem 2.4320000 GHz
ML M1
-10 X
-10d o
[ {“%LM i [yes i,
e b bl M’A“ ul-.n,w%
' } =
=30-dBm=—n1 -30.860 ‘ |
28.010 dBr
oy D1 -28.010 1 ;
a0 k
50.ce r H\ &
g Fi %, 048 id 3
o A A A A AT g7 e S0 T
K’“’fv Ll Ik
70 _ L L el o
i = gL Lo
80 d 50
o0
-80
GF 2.437 GHz 1001 pts Span 100.0 MHz
Marker 50 dBm
Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
M1 1 2.432 GHz -10.86 dém CF 2.437 GHz 1001 pts Span 100.0 MHz
Did [T bi WD
Spectrum o= Spectrum -
Ref Level 10.00 dém RBW 1 MHZ Ref Level 10.00 dBm @ RBW 1 MHz
jo att 20dB6  SWT 32.1ms w VBW 3 MHz Mode Sweep o ALt 20dB  SWT 32.1ms w YBW 3MHz Mode Sweep
TOF TOF
[@ 1Pk View, (@ 1Pk View
™MiL1] -2.73 dBm| M1i[1] -0.71 dBm)
ML 2.438839 GHz| ML 2.435089 GHz
0ds v
™M2[1] -38.02 dBm)| 04 2[1] -41.23 dBm
id 6.991190 GHZ| 6.646827 GHZ|
-10
-20 d
-20 dBy
=30-dBer=—n1 -20,860 dB
0 gem—JoL -28.010 dmr
-40
70 dB
-60 dB
-80
70d
Start 9.0 kHz 32001 pts Stop 10.0 GHz
Marker -80 dBy
Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
[XE 1] 2.438830 GHz | ~2.73 dBm
M2 1 6.99118 GHz -38.02 dém Start 0.0 kHz 32001 pts Stop 10.0 GHz
—ee
)y QRN QNN e
Spectrum o= Spectrum =
Ref Level -6.00 dém w RBW 1 MHz Ref Level -5.00 dém @ RBW 1 MHz
fo att 5dB  SWT 45ms » VBW 3 MHz Mode Sweep jo Att 5dB SWT 45ms » VBW 3MHz  Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk View
0 EEY] 5.56 dBm| M1i[1] -53.76 dBm)
24.263380 GHz| -10 dBm 24.873210 GHz
20
20 d
0.cB: ;
D1 -30.860 B b1 -2 B
50 derm——|0L -28.010 dBm
-40 dBm
-40 e

T

-80 d -80
-100 dBn

-90
Start 10.0 GHz 32001 pts Stop 25.0 GHz
Marker

. . -100 dBrr
Type | Ref | Tre| X-value | Y-value | Function | Function Result |
M1 1 24.26338 GHz -55.56 dBm Start 10.0 GHz 32001 pts Stop 25.0 GHz
JU VNN e U QD 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-RTL005379

Page: 67 of 88

Port 1_High Channel
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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 kiz.

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 channe| | FTequency | 6 dB Bandwidth | 99 % Bandwidth B'V;m"v;:‘d':‘h
() 0t 0t o
Low 2412 7.193 13.866
SISO 11b Middle 2437 8.591 14.146 500
High 2 462 8.152 14.585
Frequency 6 dB Bandwidth 99 % Bandwidth Minimym
Mode Channel (k) (Mikz) (Mtz) Bandwidth
Port 1 Port 2 Port 1 Port 2 (kttz)
Low 2412 15185 | 15.185 | 16.304 | 16.503
11g Middle 2 437 15185 | 15.145 | 16.304 | 16.424
High 2 462 15185 | 15.185 | 16.304 | 16.344
Low 2412 16.003 | 15.984 | 17.542 | 17.702
?"C'g"[?) 11n_HT20 | Middle 2437 13.866 | 15.744 | 17.502 | 17.582 ;
High 2 462 13.027 | 15.744 | 17.502 | 17.582
Low 2 422 33.966 | 33.966 | 36523 | 36.523
11n_HT40 | Middle 2437 35245 | 31409 | 37.003 | 36.284
High 2 452 35245 | 35245 | 36.763 | 36.763
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