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7.3. 6 dB Bandwidth(DTS Channel Bandwidth) & 99% Bandwidth
Test setup

EUT Attenuator Spectrum analyzer

Limit

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

Test procedure
ANSI C63.10 - Section 11.8.2

Test settings

DTS bandwidth
One of the following procedures may be used to determine the modulated DTS bandwidth.

Option 1

1) Set RBW =100 Kkiz.

2) Set the video bandwidth (VBW) = 3 x RBW.
3) Detector = Peak.

4) Trace mode = max hold.

5) Sweep = auto couple.

6) Allow the trace to stabilize.

7) 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.

Option 2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW = 100 kHz,
VBW = 3 x RBW, and peak detector with maximum hold) is implemented by the instrumentation
function. When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be =6 dB.
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Occupied bandwidth (or 99% emission bandwidth)

*

The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

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

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.

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

Notes: 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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Test results

SISO
Frequency(Mk) Tone Ofnget 6 dB Bandwidth(Mk) 99% Bandwidth(Mk)
0 215 19.08
26T 4 275 18.03
8 215 19.63
37 17.13 18.53
52T 38 15.13 17.53
2412 40 15.88 18.78
53 17.18 18.43
106T 54 17.18 18.43
242T 61 19.08 19.23
SU - 18.13 18.88
0 215 19.23
26T 4 275 17.53
8 2.20 19.18
37 1713 18.68
52T 38 15.13 17.58
2437 40 17.13 18.83
53 17.23 18.43
106T 54 17.18 18.43
242T 61 19.08 19.18
SU - 18.68 18.88
0 2.15 19.03
26T 4 275 17.63
8 2.20 19.18
37 17.13 18.63
52T 38 15.08 17.53
2462 40 17.08 18.83
53 17.23 18.48
106T 54 17.18 18.48
242T 61 19.08 19.23
SU - 18.63 18.93
0 2.10 19.03
26T 4 275 17.63
8 15.88 10.48
37 17.18 18.48
52T 38 15.13 17.43
2467 40 17.08 18.73
53 17.18 18.43
106T 54 17.23 18.48
242T 61 18.98 19.13
SU - 18.48 18.93
0 2.20 19.08
26T 4 2.70 17.68
8 17.13 19.28
37 1713 18.53
52T 38 15.13 17.38
2412 40 17.18 18.63
53 17.23 18.33
106T 54 17.43 18.48
242T 61 18.93 19.18
SU - 18.03 18.88
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MIMO

. neviii | Ton RU 6 dB Bandwidth(Mk) 99% Bandwidth(Mt)

requency(ilz) | Tone | ottset ANT 1 ANT 2 ANT 1 ANT 2

0 2.20 17.13 19.93 19.08

26T 4 2.75 2.75 18.03 17.38

8 2.20 2.10 19.73 19.48

37 17.13 17.73 18.48 18.48

9412 52T 38 15.13 15.13 17.58 17.23

40 14.64 15.88 18.73 18.63

106T 53 17.78 17.78 18.48 18.48

54 17.18 17.23 18.43 18.23

2421 61 19.03 18.83 19.23 19.23

SuU - 18.38 18.28 18.88 18.93

0 2.20 17.13 19.13 18.88

26T 4 2.75 2.75 17.58 17.38

8 2.15 2.15 19.13 18.88

37 17.08 17.13 18.53 18.53

2437 52T 38 15.13 15.13 17.33 17.43

40 17.13 17.13 18.53 18.48

106T 53 17.23 17.83 18.43 18.38

54 17.18 17.18 18.48 18.28

2421 61 19.08 18.98 19.18 19.23

SuU - 18.73 18.68 18.93 18.93

0 2.15 2.20 19.13 19.03

26T 4 2.75 6.44 17.68 17.58

8 2.20 2.20 19.18 18.48

37 17.13 17.13 18.48 18.48

2462 52T 38 15.18 15.13 17.38 17.28

40 17.18 17.13 18.73 18.53

106T 53 17.23 17.78 18.53 18.43

54 17.18 17.18 18.48 18.38

2421 61 19.03 19.03 19.23 19.23

SuU - 18.63 18.28 18.93 18.93

0 2.15 2.15 19.08 18.93

26T 4 2.75 2.75 17.58 17.48

8 15.88 4.65 19.23 19.08

37 17.13 17.18 18.48 18.58

2467 52T 38 15.23 15.13 17.33 17.28

40 17.18 17.13 18.78 18.48

106T 53 17.18 17.78 18.38 18.33

54 17.38 17.18 18.43 18.33

2421 61 19.03 18.88 19.18 19.13

SuU - 18.48 18.18 18.93 18.93

0 2.20 2.15 19.13 18.83

26T 4 2.75 2.75 17.68 17.53

8 15.88 17.18 19.33 19.08

37 17.13 17.08 18.43 18.33

9479 52T 38 15.13 15.13 17.43 17.18

40 17.13 17.18 18.68 18.48

106T 53 17.18 17.18 18.33 18.28

54 17.38 17.18 18.48 18.38

2421 61 18.73 18.83 19.18 19.18

SuU - 17.93 17.18 18.88 18.88
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Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML | Y| 2,428450 GHz 3.66 dBm [ ML | Y| 2.428300 GHz 5.15 dBm [
M2 1 2.4274096 GHz =3.58 dBm M2 1 2.4274096 GHz =1.54 dBm
03 M2 1 2.1479 MHz 0.97 di 03 M2 1 17,1339 MHz -0.51 dB
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Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
M1 1 2.436301 GHz 4.31 dBm M1 1 2,433154 GHz 5.55 dBm
M2 1 2.4356014 GHz =2.20 dBm M2 1 2.4294076 GHz =1.03 dBm
03 M2 1 2.7473 MHz -1.98 dB o3 M2 1 151345 MHz -1.17 dB
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Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz
fe At 30de  BWT 1.1ms & VBW 300 kHz Mode Swaep fe At 30de  BWT 1.1 ms & VBW 300 kH: Mode Sweep
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M1 1 2.445042 GHz 3.93 dBm M1 1 2,443204 GHz 5.83 dBm
M2 1 2.4443427 GHz =3.00 dBm M2 1 2.4294076 GHz =0.96 dBm
03 M2 1 2.1978 MHz -2.26 dB 03 M2 1 17,1339 MHz -3.56 dB
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Ref Level 20.00 dém Offset 0.70 d&8 & RBW 100 kHz Ref Level 20.00 dém Offset 0.70 d&8 & RBW 100 kHz
b ant 30dE BWT  L1lms @ VBW 300kM:  Mode Sweep be Att 30dE BWT  L1lms @ VBW 300kM:  Mode Sweep
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ML 1] 2.434053 GHZ 4.67 dBm I ML 1] 2440945 GHz 5.62 dBm [
M2 1 2.4273506 GHz -3.23 dim M2 1 2.4293576 GHz -32.35 dim
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Ref Level 20.00 dém Offset 0.70 d&8 & RBW 100 kHz Ref Level 20.00 dém Offset 0.70 d&8 & RBW 100 kHz
b art 0de BWT  11ms @ VBW 300k4:  Mode Sweep be ant 0de BWT  1ims e VBW 300k4:  Mode Sweep
ToF ToF
I.lpk Vieaw I.lpk Viaw
mif1] 3.5 dBan| mif1] 3.91 dBam|
.4 7060 GHz| 24395470 GHz|
10 ] ma[1] 2.8 dim| 10 T mz[1] B1 dim|
o TR, ) (v o ST T 24274096 GHz G D W T I N SRR 2,4276593 GHz
Ty e - - 3 = 1 Il.v.._.w . etz
-10 ! -10 - !
i) ! ) \
-20 dei . -20 dei '
.||’ M, 1
Z
-30 dem -30 dBm :
T 5 7 3
o fode 1 M'\f Las rn S e h
=0 =0
<0 <0
70 -10
CF 2.437 GHz 1001 Es EEﬂn 50.0 MHz CF 2.437 GHz 1001 Es EEﬂn 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
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Spectrum | k2 Spectrum | =
Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz
be art 0ds BWT  L1lms @ VBW 300 kH:  Mode Swesp be art 30de 8WT  1.1ms & VBW 300 kH:  Mode Sweep
TOF TOF
o177 vaw o177 vaw
] +.0% b T ] 5.66 dBm|
24537580 GHz] i
10 T mz(1] 4.21 divm| 0 ¥, mz(1]
- Py 2 4524096 GHz s Yy
1 -1.970 gim e — D1 0,340 chn M T I{hl — 7 ‘}'IN
1 1 | 5 I
| Uk dddd LI L] .- AR AL
G WAL Lk L L il | . |
-20 dei = . -20 dei : 11'“
-30 v -30 / .
dBm: > dBm: ; "
il o "m,
-0 50
40 d 40 d
70 -7
CF 2.462 GHz 1001 pts Span 50.0 MHz CF 2.462 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Tre X-valug ¥-valus Function Function Resul Type | Ref | Tre X-valug ¥-valug Function Function Resul
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[ 1 1] 2.453758 GHz 4.03 dBm | [ 1 1] 2.455956 GHz 5.66 dBm |
w2 1 2 4524006 GH: -4.21 dBm w2 1 2 4524006 GHx -2.23 dBm
03 M2 1 2.1479 MHz 2.04 di 03 M2 1 17.1339 MHz 0.78 di
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Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz Ref Level 20.00 d8m  Offset 0.70 dB & RBW 100 kHz
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Marker Marker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 2.461301 GHz 3.89 dBm ML 1 2.458054 GHz 5.60 dBm
w2 1 2 4606014 GH -2.88 dBm w2 1 2 4E44GTE GH -0.54 dBm
03 M2 1 2.7473 MHz -1.41 dB o3 M2 1 150849 MHz -0.81 dB
2 I? Spectrum I “37:'
Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz Ref Lovel 20.00 d8m  Offset 0.70 dB & RBW 100 kHz
be art 0ds BWT  L1lms @ VBW 300 kH:  Mode Swesp be art 30de 8WT  1.1ms & VBW 300 kH:  Mode Sweep
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Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1 2.470042 GHz 4.12 dBm ML 1 2.468294 GHz 5.56 dBm
w2 1 2 4693427 GH -2.86 dBm w2 1 2 4544076 GH -0.51 dBm
03 M2 1 2.1978 MHz -1.84 dB 03 M2 1 170639 MHz -1.14 dB
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ML 1] 2.456305 GHZ 3.61 dBm I ML 1] 24565945 GHZ 4.74 dBm I
M2 1 24523506 GHz -4.25 dBm Mz 1 24543576 GHz -4.23 dBm
D3 M2 1 17.2328 MHz -1.03 d& D3 M2 1 17.1828 MHz 2.31de
Spectrum | = Spectrum | |“\?
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b ant 30dE BWT  L1lms @ VBW 300kM:  Mode Sweep b At 30dE BWT  L1ms @ VBW 300kM:  Mode Sweep
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Type | Ref | Tre | X-valug | ¥-value | Function | Function Result | Type | Rot | Trc | *-valus | ¥-value | Function | Function Result |
ML 1 2.464408 GHz 2.53 dbm ML 1 2.464408 GHz 2.90 dBm
M2 1 2452406 GHz -5.29 dBm Mz 1 2 4E26503 GH: -3.31 dBm
D3 M2 1 19.080% MHz 1.56 dé D3 M2 1 18.6314 MHz -0.13 d&
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Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1] 2.458808 GHZ -10.30 dBm ML 1] 2.458305 GHz -10.37 dBm
Mz 1 2 474505 GH: -16.57 dBm Mz 1 2 474006 GH: -19.36 dBm
D3 M2 1 2.097% MHz -0.75 d& D3 M2 1 17.1828 MHz -0.01 d&
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Spectrum Spectrum
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Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 2466301 GHz ~10.04 dBm ML 1 2462004 GHz -10.10 dBm
1z 1 2 4BEADL4 GHE -16.50 dBm 1z 1 2.4E91578 GH: -17.97 dBm
03 M2 1 2.7473 MHz -1.32 dé 03 M2 1 15.1345 MHz 0.69 d&
Spectrum k2 Spectrum =
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Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1 2.474602 GHz -11.42 dBm ML 1 2473204 GHz -9.93 dBm
1z 1 24606563 GH: -20.10 d8m 1z 1 2 4594076 GH: -16.31 dBm
03 M2 1 15.8841 MHz 2.04 de 03 M2 1 17.0829 MHz 0.06 de
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Spectrum v Spectrum W
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be At 158 SWT  Llms @ VBW 300 kM:  Mode Sweep be At 158 SWT  Llms @ VBW 300 kM:  Mode Sweep
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Marker Marker
Type | Rof | Trc | X-valug | ¥-valwe | Function | Function Result Type | Ref | Tre | %-walug | Y-walwe | Function | Function Result
ML | 2464103 GHz -8.83 dBm ML 1 2470946 GHz -8.03 dBm
Mz 1 2 4574006 GH: -15.48 dBm Mz 1 2.4E93576 GH: -17.23 dBm
03 M2 1 17.1838 MHz 0.29 d& 03 M2 1 17.2328 MHz 0.21 d&
Spectrum = Spectrum =
Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kHz
be At 158 SWT  Llms @ VBW 300 kM:  Mode Sweep be At 158 SWT  Llms @ VBW 300 kM: Mode Sweep
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Type | Rof | Trc | X-valug | ¥-walwe | Function | Function Result | Type | Ref | Tre | %-walug | ¥-valwe | Function | Function Result
ML 1 2462005 GHz -10.06 dBm ML 1 2469547 GHz -9.32 dBm
Mz 1 2 4E74505 GH: ~16.45 dBm Mz 1 2477063 GH: -15.45 dBm
03 M2 1 18.981 MHz 0.34 di o3 M2 1 184815 MH: 0.13 de
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Marker Marker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valun | ¥-value | Function | Function Result |
[ 1] 2.463758 GHZ -9.61 dém [ 1] 2.463305 GHz -9.55 dBm |
w2 1 24624096 GHx -19.01 d8m w2 1 24624096 GHr -17.22 dém
03 M2 1 2.1578 MHz 2.26 de 03 M2 1 17.132% MHz 0.91 de

L JL J

RU offset 4

RU offset 38

L JL

trum ks trum
Ref Level 5.00 dim Offset 0.70 d2 & RBW 100 kHz Ref Level 5.00 dim Offset 0.70 d2 & RBW 100 kHz
b ant 15d8 SWT 1Ims & VBW 300kH: Mode Swesp be Att 15d8 SWT 1Ims & VBW 300kH: Mode Swesp
ToF ToF
I.IDI: Vaw I.IDI: Vaw
. M1 9,63 dim| - M1
o 2.4713010 GHz| 9
3 M2 2 M2
-10 +", [ " -10d e 1 i
101 -15.630 dBrr . L - {01 -15.150 g - -
= ' T = e = Y Y 73 PR T B ;;’rm
'.":"‘ru‘ﬁ er' J W "fﬁ“'\ﬂ‘dll’f\ lfv 7 ™ H'"\I'N v :
a0 ! : a0 ; -
| 1 J L-
40 : 4 40
50 A iy 50 “".III N o
-50 dB -50 i W Ly
S A Y R it ! A b ettt L P
40 40
70 70
50 50
o0 50
CF 2472 GHz 1001 E$ EEﬂn 50.0 MHz CF 2472 GHz 1001 E$ EEﬂn 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1 2471301 GHz -9.63 dBm ML 1 2.468154 GHZ -9.15 dBm
Mz 1 24706513 GHz -15.74 dBm Mz 1 24644076 GHz ~16.66 dBm
D3 M2 1 2.6973 MHz -2.20 d& D3 M2 1 15.1345 MHz 0.33 d8

L JL J

RU offset 8

RU offset 40

(=)

(=)

trum trum
Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z
be Att 158 SWT  Llms @ VBW 300 kM:  Mode Sweep b att 158 SWT  Llms @ VBW 300 kM:  Mode Sweep
T0F TOF
I.lpk Vaw I.lpk Vaw
0 a8, mif1] 11,40 dBum| o d M1 10,54 dfum|
2. 4000420 GHz| 2.4702940 GHz]
mz[1] M1 18,89 dim| \r.-['zi‘ 19.69 dim|
-10 Y ? = -10 PV ikt
- = i 2. 4644076 GHz ke = Y A e sy 2. 4643576 GHz
20 - , | b o | " 20 el : P 1. PR PP P 1
e T F 2 gt Ly b [
Tl R T T i |
30 + 5 30 .
] \ i
40 J A 0 4 Y
i Ty i b
el ' o N,
5 o o = " T -
st bbb g st b e e L " i o
40 40
70 70
50 50
-90 -90
CF 2.472 GHz 1001 Es EEﬂn 500 MHz CF 2.472 GHz 1001 Es EEﬂn 500 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1 P -11.40 dBm ML 1 2478204 GHz -10.54 dBm
1z 1 2 4644076 GHz -18.B8 dBm 1z 1 2.4643576 GHz -19.68 dBm
03 M2 1 17.132% MHz 0.15 dé 03 M2 1 17.1838 MHz 0.52 de
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Spectrum v Spectrum W
Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z
be Att 158 SWT  Llms @ VBW 300 kM:  Mode Sweep be At 158 SWT  Llms @ VBW 300 kM:  Mode Sweep
TOF TOF
I.'lpl: Vaw I.'lpl: Vaw
. M) . I 11,41 dim|
o o 24759460 GHz|
i m2[1] 16 Maz(1] 19.87 dim|
PV S o T | FTR 24641079 GHz
" ¥ L L1 | .- M [ -
20 ¥ IS EMCTY BT, 1L =0 10 dBr -—'-'."JJ.'.L .JnL il i
] Ty T |'r iy LAl I
/
30 - =30 -
a0 o I a0
a l.J
. 'y,
-50 dBi .- ha 7 -50 o o
e AL S RPN e B e o i [ YL WA
40 40
70 70
50 50
-90 -90
CF 2.472 GHz 1001 pts Span 50.0 MHz CF 2.472 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-walwe | Function | Function Result Type | Ref | Tre | %-walug | Y-walwe | Function | Function Result
ML 1 2464050 GHz -11.36 dBm ML 1 2475946 GHz -11.41 dBm
Mz 1 2.4623596 GHz -19.15 dBm Mz 1 2.4641075 GH: -19.87 dBm
03 M2 1 17.2328 MHz -2.69 dé 03 M2 1 174326 MHz 1.83 de
Spectrum L Spectrum T
Ref Lovel 500 dém Offset 0.70 d8 » RBW 100 kH:z Ref Lovel 500 dém Offset 0.70 d3 » RBW 100 kH:z
be Att 158 SWT  Llms @ VBW 300 kM:  Mode Sweep be At 1548 SWT  Llms @ VBW 300 kM: Mode Sweep
TOF TOF
I.'lpl: Vaw I.lpk Vaw
F. M) o8 |[ M)
M1 w2 w7
.10 111 . -i0 = 111 a
IR T 12 e Sl kb,
= 200 d8r peanfa 4 \J‘.—.%Ml—.l.-...u ] [y At g o] “‘L—‘LJW
| | | |
- i \ . | \
30 30 i T
il il
-40 ~ - -40 -
v A
-
-50 dBi Tl oy -50 -
P S gy R T Jwana T L LT T PERPH
40 40
70 70
50 60
-90 -90
CF 2.472 GHz 1001 pts Span 50.0 MHz CF 2.472 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-walwe | Function | Function Result | Type | Ref | Tre | %-walug | ¥-walwe | Function | Function Result
ML | 2.465706 GHz -12.20 dBm ML 1 2467055 GHz -11.9% dBm
Mz 1 2 4624565 GH: -18.56 dBm Mz 1 2 4625564 GH: ~18.45 dBm
03 M2 1 18.9311 MHz 0.25 de 03 M2 1 18.032 MHz -0.22 de
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RU offset 0

RU offset 37

&

&

pectrum
Rof Loval 24.94 dBm  Offset 0.70 dB & RBW 300 kHr Rof Loval 2519 dBm  Offset 0.70 dB & RBW 300 kHr
Att a0 ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att a0ds  BEWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
- T 10,13 dim)| N ] 10,25 dim|
o s 2.4035500 GHz| s 2.4061060 GHe|
= Oce B 19.080919081 MHz F; Oce B 16,53 1460531 MHz
10 - 10 T -
[\ T ki A,
i At I af
e 7 PR NI P TR e o S e
-10 dEm: - \I -10
-20 o8 - i 20 . r.T
e bt LT NPPPRRR I S NP S T L T TR PRSPPI PRPIPT NN
a0 -30 g8
a0 d -40
S0 50
60 dB -0
70 70
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.412 GHz s Span 50.0 MHz
Marker arker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valun | ¥-value | Function | Function Result |
M1 1 2,403558 GHz 10.13 dBm M1 1 2,406106 GHz 10.25 dBm
T1 1 2.4017602 G =7.73 dBm Occ Bw 19.080919081 MMz T1 1 2.4021598 GHz =1.53 dBm Occ Bw 18.531468531 MMz
T2 1 2.4208412 GHz -7.85 dam T2 1 24206913 GHz -2.01 dam

RU offset 4

RU offset 38

pectrum
Rof Loval 2536 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Loval 2536 dBm  Offset 0.70 d8 & RBW 300 kHr
Att 41ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4lds  HWT 1ms @ VBW 1 MH:  Mode Sweep
TOF TOF
o7 v [e 17 v
M) 10.32 dBm| M) 9.89 dBm|
Atk 24126490 GHz| At = 2.4098 Tz
3 cE By 1,00 1968032 MHz 4 cE By
sodam . Oce By 16031965032 MH. ot ' i Oce By
TV :
o an S e o an MEGKE,
BT PrY T iy - ! .
104d '.Ir"r L, 104d i1
- : X
] Y W
p g A e
=il — —— rf i = k! e A e
30 30
-40 dBi -40 dBi
50 4B 50 dB
-0 -0
<70 =70
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.412 GHz s Span 50.0 MHz
Marker arker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valun | ¥-value | Function | Function Result |
ML 1] 2.412640 GHZ 10.32 dBm | ML 1] 2.409802 GHz 0,83 dBm |
T1 1 2.403005 GHz =5.06 dBm Occ Bw 18.031968032 MMz T1 1 2.4032587 GHz =2.56 dBm Occ Bw 17.532467532 MMz
T2 1 2421041 GHz -8.10 dam T2 1 24207912 GHz -3.60 dém

RU offset 8

RU offset 40

o
Rof Loval 25.63 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Loval 2557 dBm  Offset 0.70 dB & RBW 300 kHr
Att 41ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4lds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
| R | R
; ] 10,28 dim| ] 9,74 dBm|
£ 8410 GHz| Atk 2.4100940 GHz
Oce By 36960 MHZ 16.781218781 Mz
10 v 10 dBm r
006 4 I\ o an I P A
T _]_-ﬂm-’\, A T TS o By e :
-10 L .10 d
I ‘\
4 o
30 AR TR == ALK o e s o i
-30 48 30
-40 -40 dBi
-50 -50 o8
-60 dBm -0
-7 78
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valun | ¥-value | Function | Function Result |
ML | Y| 2.420841 GHZ 10.28 dBm [ ML | Y| 2.418394 GHz [
T1 1 2.4031085 GHz -6.81 dBm Occ Bw 19.63036963 MMz T1 1 2.4032587 GHz Occ Bw 18.781218781 MMz
T2 1 24227393 GHz -11.50 d8m T2 1 2.42204 GHz

KCTL-TIR001-003/7 (220705)

KP23-01760




Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR23-SRF0176-B
Page (67) of (161)

<% eurofins

KCTL

106T / 2

412 Mt

[F Spectrum [F
Rof Loval 24.48 dBm  Offset 0.70 dB & RBW 300 kHr Rof Loval 24.73 dBm  Offset 0.70 d8 & RBW 300 kHr
Att a0 ds EWT 1m: @ VBW 1MHZ  Mode Sweep Att 40 ds HWT 1ms @ VBW 1MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
" i T ] 7.26 dbm| 20 T ]
10 dB - Oce Ber 18,4315 10 ’ digen
\ A T1 )
i ,! N | A AL bk = A A AL
Y 7
\ |
10 7 -101 g8 - ¥
A e, A ,
20 . LY 20 4B & S
Pty TP L AT - I o jars E RTINS e
-30 -30
-40 d -an
450 -50
-0 &0 dB
<70 -70
CF 2.412 GHz 1001 pis Span 50.0 MHz CF 2.412 GHz 1001 pis Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | v-value | Function | Function Result | Type | Rof | Tre | *-value | v-valus | Function | Function Result |
ML | Y| 2.402550 GHz 7.26 dBm [ ML | Y| 2.417245 GHZ 0.63 dBm [
T1 1 2.4023097 GHz 1.42 dBm Occ Bw 18.431568432 MMz T1 1 2.4033087 GHz 0.33 dBm Occ Bw 18.431568432 MMz
T2 1 24207413 GHz -0.26 dBm T2 1 24217403 GHz 1.24 dam
e Spectrum [
Rof Loval 21.81 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Loval 21.52 dBm  Offset 0.70 dB & RBW 300 kHr
Att 37 de EWT 1m: @ VBW 1MHZ  Mode Sweep Att ITds  EWT 1ms @ VBW 1MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
T 5.11 dBm| ] 5.93 dBm|
2.4192930 GHz| 2.4165450 GHz|
10 d Occ Bl 19.230769231 MHz L BT 3:- Bw o 168.081118881 MHz
B | JEE e (et S N L A i e R
oca i .- 0 T ﬁ,
-10 -10
/ N\,
z ., 0 /
20 3, -20 dl %
Iy 1 i b
RPN ST PR LS L S AL ot s gl ot “‘-b\_.n_—_«h—wwa | ST
- -30
40 40 di
50 -0
-0 60 g8
70 -70 d8i
CF 2.412 GHz 1001 pis Span 50.0 MHz CF 2.412 GHz 1001 pis Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | v-valus | Function | Function Result | Type | Rof | Tre | *-value | v-value | Function | Function Result |
ML | Y| 2.419293 GHz 5.11 dBm [ M1 1] 2.416545 GHE 5.3 dBm [
T1 1 2.4024096 GHz =0.54 dBm Occ Bw 19.230769231 MMz T1 1 2.4026094 GHz 1.96 dBm Occ Bw 18.891118881 MMz
T2 1 24216404 GH: -0.04 d8m T2 1 24214905 GHz 2.58 dBm
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RU offset 0

RU offset 37

v ]
Rof Level 24.06 dém Offsot 0.70 dB & RBW 300 kHz Rof Lavel 7 dém  Offset 0.70 dé & RBW 300 kHz
Att 30 de EWT 1m: @ VBW 1MHZ  Mode Sweep Att 4lds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
I.IDI: Vaw I.IDI: Vaw
20 g8, Mi1] Q.08 dhm| - mi[1] 10.70 b
2.4200590 GHz| 2.4308060 GHz|
. Occ Bw 19. 230769231 MHz Oce Bw 18681318681 MMz
10 g oo g 10 -
I f
e i
a L - ; 4 g P W
T AR AN, y\.wv.wu,,u\«\; hoa B LR
-1ndn 7 T -10 -
B )< i e ;
S un [ M LU WU PURPRPSRETY ST A e T L e e
30 d .30 4B
40 g8y =40
S0, 5a.d
0 d 60 dBm
70 di 70 4B
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
[ 1] 2,428058 GHz 9.08 dém | ML 1] 2,430806 GHZ 10.70 dBm |
TL 1 2.4266104 GHz -5.02 dBm Oce Bw 15230763231 MHz TL 1 2.4270555 GHz -3.33 dBm Oce Bw 18681318681 MHz
T2 1 2.4458412 GHz -8.61 dém T2 1 2.4457413 GHz -3.31 d8m

RU offset 4

RU offset 38

Rof Lovel 24.54 d8m Offsot 0.70 dB & RBW 300 kHz Rof Lavael 25.77 dém Offsot 0.70 dB & RBW 300 kHz
Att a0 ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4l1ds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
I.lpk Vaw I.lpk Vaw
T ] .78 dhm| 3 mi[1] 9.71 dim|
o 010 Gile] £ 2.4027540 Gz
Occ Bw 2 MHz Oce By BZ417582 MHz
10 1 '
I = J 1
Ll e = 0.8 e R S
v RSy YW T \ L
4 Y , |
-10 dBmy 7 Y -10
e ; \. 208 4 SN T
e pe—a
SRPITAREE TR S, PRI TP N = = v
-30 .30 4B
40 d -40
-5 50 d
50 dB 60 dEm
-7 70 4B
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | X-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
ML 1 2,436201 GHZ 9.78 dBm ML 1 2,432754 GHz 9.71 dém
TL 1 2.4282587 GHz -5.34 dBm Oce Bw 17.532467532 MMz TL 1 2.4282088 GHz ~1.66 dBm Oce Bw 17582417562 MMz
T2 1 2.4457912 GHz ~7.38 dBm T2 1 24457912 GHz ~4.15 dBm

RU offset 8

RU offset 40

pectrum i m]
Rof Loval 24.74 dBm  Offset 0.70 dB & RBW 300 kHr Rof Loval 25.84 dBm  Offset 0.70 dB & RBW 300 kHr
Att a0 ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4lds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
— M) 9,48 dBm| 3 ]
o 420 Gz C 2AAOTEN Gl
0 Oce By 19180019181 MHz - e igh 16031168031 MHz
I 1 / 1
0 o 1o a A A sl an s ¥ \
-F;.rv\‘_)'\.,_ AL LY 2 - iRy e | st
-10 dBm ; T 1 Ilf
{ y 0
20 d8, _—
NPPRINNT W———r o PSP PP THUE e worere e e o i
-30 30 4B
40 d -a0
-50 =50 df
-60 dB -60 dBm
-70 7048
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valug | ¥-value | Function | Function Result |
M1 1 2,445042 GHz 9.48 dBm M1 1 2,443793 GHz 0.53 dBm
T1 1 2.4282088 GHz -5.82 dBm Occ Bw 19.180819181 MMz T1 1 2.4282088 GHz =1.94 dBm Occ Bw 18.831168831 MMz
T2 1 24473696 GHz -5.66 dBm T2 1 2.44704 GHz -6.05 dBm
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[F Spactram (G
Rof Loval 24.97 dBm  Offset 0.70 dB & RBW 300 kHr Rof Loval 24.88 dBm  Offset 0.70 dB & RBW 300 kHr
Att a0 ds EWT 1m: @ VBW 1MHZ  Mode Sweep Att 40 ds HWT 1ms @ VBW 1MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
- M) 9,44 dBm| = T 9.54 dom|
0 0 2 40 GHz,
18 _ -2 Oce By 18,4315 10 ) (i‘i-“ff__..l 18,41 3432 MHz
| Tl T o e, T o | b
o g L | AV AN A i ‘-_-_.’r\_-\_u M A ki
\ /
-10 dBm rd * -10 dBm : a
b A
i i by S >
Fegbrastvll IR WP Lo T XY TN P Py NPT T S P T
-30 -30
-an -an
-50 -50
&0 dB &0 dB
-70 -70
CF 2.437 GHz 1001 pis Span 50.0 MHz CF 2.437 GHz 1001 pis Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | v-value | Function | Function Result | Type | Rof | Tre | *-value | v-valus | Function | Function Result |
ML | Y| 2.434253 GHz 0.44 dBm [ ML | Y| 7.443444 GHZ 9.54 dBm |
T1 1 2.4272597 GHz 0.64 dBm Occ Bw 18.431568432 MMz T1 1 2.4283087 GHz 1.05 d8m Occ Bw 18.431568432 MMz
T2 1 24458913 GH 0.00 dBm T2 1 24467403 GHz 1.7% dam
rum = Spectrum (&
Rof Loval 21.72 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Loval 21.96 dBm  Offset 0.70 d8 & RBW 300 kHr
Att 37 de EWT 1m: @ VBW 1MHZ  Mode Sweep Att 3T de  EWT 1ms @ VBW 1MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
T 5.40 dBm| ] 5.77 dBm|
2.4347520 GHe| 24407960 GHz|
104 + Oce By 19.1B0819181 MHz 10 = Hce B 180.001118881 MHz
P s L R B 2 &
| -_ 7
o X 0da ]
-10 | ke -10 di
# b i
i n = " b - T
" s s # ISR VTR [P PPN PSEETSTiam i At Ayt e e A A A
-30 30 a8
-40 d -a0
50 -50 dBm
-0 50 dB
70 -70 d
CF 2.437 GHz 1001 pis Span 50.0 MHz CF 2.437 GHz 1001 pis Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | v-value | Function | Function Result | Type | Rof | Tre | *-value | v-valus | Function | Function Result |
M1 1 2,434752 GHz 5.40 dBm M1 1 2,440796 GHz 5.77 dBm
T1 1 2.4274096 GHz 0.95 dBm Occ Bw 15.180819181 MMz T1 1 2.4276094 GHz 2.50 dBm Occ Bw 18.891118881 MMz
T2 1 24465904 GHz 0.00 d8m T2 1 24464905 GHz 2.36 dBm
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RU offset 0

RU offset 37

b ]
Rof Loval 24.51 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Loval 26.01 dBm  Offset 0.70 dB & RBW 300 kHr
Att a0 ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4lds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
o177 vaw o177 vaw
M) 9,60 dBm| T 10,71 dBm|
o 2090 GHe| o 2.4545070 Ghiz]
10d8, = Oce By 19030969031 MHz - - Oce By 631368631 MHZ
T I \
LT .' - o i At AA A
LI o POWATW PR o L e
10 ; A i
7 10
-~
20 vy €0 - =~ =]
LR U T et gt s b proca st b e S =
30 -30
=40 -0
450 -50
-0 £0
70 -70
CF 2.462 GHz 1001 pts Span 50.0 MHz CF 2.462 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Rof | Trc | *-valug | ¥-value | Function | Function Result | Type | Rof | Trc | *-valun | ¥-value | Function | Function Result |
ML | Y| 2.453200 GHz 0.60 dBm [ ML | Y| 2.454507 GHz 10.71 dBm |
T1 1 2.4517602 GHz =7.72 dBm Occ Bw 19.030969031 MMz T1 1 24520595 GHz =2.89 dBm Occ Bw 18.631368631 MMz
T2 1 2.4707912 GHz -6.93 dim T2 1 24706913 GHz -2.15 dBm
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RU offset 38

Rof Loval 24.35 dBm  Offset 0.70 d8 & RBW 300 kHr Rof Lovel 2582 dBm  Offset 0.70 dB & RBW 300 kHr
Att a0 ds BWT 1m: @ VBW 1MHZ  Mode Sweep Att 4l1ds  HWT 1ms @ VBW 1 MH: Mode Sweep
TOF TOF
[ 177 vaw o177 vaw
20 M) 9,44 dim| o ] 10.06 dBm|
1612510 GHe| LASEB4540 GHe|
10 - Qce Bw A6 TAIZ MHZ g s Qe Bw IT46 TSR MHZ
b | \
0 J A 1. pf Al Ap A ban s
.P" T BT W Ll o N A iid ]
I
A0d - -10 Tt v
/ [
-20 dBi L e - .
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M1 1 2.461251 GHz 9.44 dBm M1 1 2,458454 GHz 10.06 dBm
T1 1 24532088 GHz =7.48 dBm Occ Bw 17.632367632 MMz T1 1 24532088 GHz =1.77 dBm Occ Bw 17.532467532 MMz
T2 1 2.4708412 GHz -5.58 dBm T2 1 24707413 GHz -3.01 dam
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M1 1 2,470841 GHz 9.42 dBm M1 1 2467744 GHz 10.33 dBm
T1 1 2.4532088 G =5.58 dBm Occ Bw 19.180819181 MMz T1 1 2.4532088 GHz =1.88 dBm Occ Bw 18.831168831 MMz
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