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ANT 2
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Band 2, BW 20MHz, Single carrier, 4TX, Middle
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Band 2, BW 20MHz, Single carrier, 4TX, Middle
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16QAM
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Band 2, BW 20MHz, Single carrier, 4TX, Top
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ANT 4
Band 2, BW 20MHz, Single carrier, 4TX, Bottom
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Band 2, BW 20MHz, Single carrier, 4TX, Middle
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Band 2, BW 20MHz, Single carrier, 4TX, Top

QPSK 16QAM
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5. Occupied Bandwidth

Test Requirements :

§ 2.1049 Measurements required : Occupied bandwidth

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power
radiated by a given emission shall be measured under the specified conditions of § 2.1049(a) through (i)

as applicable.

Test Procedures :

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation. The EUT was connected to a spectrum analyzer enabled with an occupied bandwidth in
accordance with FCC Part 2.1049. The occupied bandwidth was measured from the fundamental emission
at the bottom, middle and top channels. The occupied bandwidth was measured using the built in
occupied bandwidth function of the spectrum analyzer. It was set to measure the bandwidth where 99%
of the signal power was contained. The analyzer automatically configures the measurement bandwidths

to make an accurate measurement based on the channel bandwidth and channel spacing of the EUT.
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Test Results :

Test Data : Band 2, BW 5MHz, Single carrier, 4TX

O ied
Type Carrier Test Ant. port Channel Modulation Bandvcv(i::jjsr:((aMHz)
QPSK 4.47
16QAM 4.47
Bottom
64QAM 4.50
256QAM 4.50
QPSK 4.46
16QAM 4.4
1 Middle €Q 6
64QAM 4.50
256QAM 4.50
QPSK 4.47
16QAM 4.46
Top
64QAM 4.50
256QAM 4.50
QPSK 4.46
16QAM 4.46
Bottom
64QAM 4.50
256QAM 4.50
QPSK 4.46
16QAM 4.4
2 Middle 6Q 6
64QAM 4.50
256QAM 4.50
QPSK 4.47
16QAM 4.45
Top
Band 2 64QAM 4.50
. 256QAM 4.50
Single PSK 4.47
BW 5MHz Q -
16QAM 4.46
Bottom
64QAM 4.50
256QAM 4.50
QPSK 4.47
16QAM 4.46
3 Middle Q
64QAM 4.50
256QAM 4.50
QPSK 4.47
16QAM 4.46
Top
64QAM 4.50
256QAM 4,50
QPSK 4.46
16QAM 4.47
Bottom
64QAM 4.50
256QAM 4.50
QPSK 4.45
16QAM 4.47
4 Middle Q
64QAM 4.50
256QAM 4.50
QPSK 4.47
16QAM 4.47
Top
64QAM 4.50
256QAM 4.50
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Test Data : Band 2, BW 10MHz, Single carrier, 4TX

Type Carrier Test Ant. port Channel Modulation Ban:vcv(i::jjtpr:((e;Hz)
QPSK 8.91
16QAM 8.91
Bottom
64QAM 8.93
256QAM 8.93
QPSK 8.91
16QAM .91
1 Middle €Q 8.9
64QAM 8.93
256QAM 8.94
QPSK 8.92
16QAM 8.92
Top
64QAM 8.93
256QAM 8.93
QPSK 8.92
16QAM 8.91
Bottom
64QAM 8.94
256QAM 8.93
QPSK 8.92
16QAM .91
2 Middle 6Q 8.9
64QAM 8.94
256QAM 8.94
QPSK 8.92
16QAM 8.91
Top
Band 2 64QAM 8.93
an _ 256QAM 8.93
Single PSK 8.91
BW 10MHz Q -
16QAM 8.92
Bottom
64QAM 8.94
256QAM 8.93
QPSK 8.92
16QAM 8.91
3 Middle Q
64QAM 8.94
256QAM 8.94
QPSK 8.92
16QAM 8.92
Top
64QAM 8.94
256QAM 8.94
QPSK 8.91
16QAM 8.92
Bottom
64QAM 8.93
256QAM 8.93
QPSK 8.92
16QAM 8.91
4 Middle Q
64QAM 8.94
256QAM 8.94
QPSK 8.91
16QAM 8.92
Top
64QAM 8.94
256QAM 8.94
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Test Data : Band 2, BW 15MHz, Single carrier, 4TX

Type Carrier Test Ant. port Channel Modulation Ban:vcv(i::jjtpr:((e;Hz)
QPSK 13.38
16QAM 13.38
Bottom
64QAM 13.38
256QAM 13.39
QPSK 13.38
16QAM 13.37
1 Middle €Q 3.3
64QAM 13.39
256QAM 13.39
QPSK 13.38
16QAM 13.39
Top
64QAM 13.39
256QAM 13.39
QPSK 13.37
16QAM 13.39
Bottom
64QAM 13.39
256QAM 13.38
QPSK 13.40
16QAM 13.
2 Middle 6Q 3.39
64QAM 13.39
256QAM 13.39
QPSK 13.38
16QAM 13.39
Top
Band 2 64QAM 13.39
an _ 256QAM 13.39
Single PSK 13.39
BW 15MHz Q -
16QAM 13.38
Bottom
64QAM 13.38
256QAM 13.38
QPSK 13.40
16QAM 13.39
3 Middle Q
64QAM 13.39
256QAM 13.39
QPSK 13.38
16QAM 13.38
Top
64QAM 13.39
256QAM 13.39
QPSK 13.39
16QAM 13.38
Bottom
64QAM 13.39
256QAM 13.38
QPSK 13.38
16QAM 13.38
4 Middle Q
64QAM 13.39
256QAM 13.39
QPSK 13.39
16QAM 13.39
Top
64QAM 13.39
256QAM 13.39
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Test Data : Band 2, BW 20MHz, Single carrier, 4TX

Type Carrier Test Ant. port Channel Modulation Ban:vcv(i::jjtpr:((e;Hz)
QPSK 17.78
16QAM 17.79
Bottom
64QAM 17.84
256QAM 17.83
QPSK 17.81
16QAM 17.81
1 Middle €Q 8
64QAM 17.84
256QAM 17.84
QPSK 17.79
16QAM 17.76
Top
64QAM 17.83
256QAM 17.83
QPSK 17.81
16QAM 17.78
Bottom
64QAM 17.83
256QAM 17.84
QPSK 17.80
16QAM 17.7
2 Middle €Q E
64QAM 17.84
256QAM 17.84
QPSK 17.80
16QAM 17.80
Top
Band 2 64QAM 17.83
an _ 256QAM 17.83
Single PSK 17.80
BW 20MHz Q -
16QAM 17.78
Bottom
64QAM 17.84
256QAM 17.84
QPSK 17.82
16QAM 17.81
3 Middle Q
64QAM 17.84
256QAM 17.84
QPSK 17.79
16QAM 17.81
Top
64QAM 17.84
256QAM 17.84
QPSK 17.78
16QAM 17.79
Bottom
64QAM 17.83
256QAM 17.83
QPSK 17.82
16QAM 17.79
4 Middle Q
64QAM 17.84
256QAM 17.84
QPSK 17.78
16QAM 17.79
Top
64QAM 17.84
256QAM 17.84
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Test Data : Band 2, BW 5MHz + BW 5MHz, Multi carrier, 4TX

o -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)
QPSK 9.38
16QAM 9.38
Bottom
64QAM 9.43
1 256QAM 9.43
QPSK 9.37
16QAM 9.37
Top
64QAM 9.43
256QAM 9.43
QPSK 9.39
16QAM 9.37
Bottom
64QAM 9.43
5 256QAM 9.43
QPSK 9.39
5 To 16QAM 9.39
Band P 64QAM 9.43
BW 5MHz Contiguous 256QAM 9.43
" g QPSK 9.39
BW 5MHz Bottom 16QAM 9.39
64QAM 9.43
3 256QAM 9.43
QPSK 9.38
16QAM 9.38
Top
64QAM 9.43
256QAM 9.43
QPSK 9.38
16QAM 9.37
Bottom
64QAM 9.43
4 256QAM 9.43
QPSK 9.40
16QAM 9.37
Top
64QAM 9.43
256QAM 9.43
CTK-D151-06 R104 Rev.0




(Ho-dong), 113, Yejik-ro, Cheoin-gu Report No.:

12 7 y ,

TK Yongin-si, Gyeonggi-do, Korea CTK-2018-03328
Tel: +82-31-339-9970 Page (191) / (1312)

CTK Co., Ltd. Fax: +82-31-624-9501 Pages

Test Data : Band 2, BW 5MHz + BW 10MHz, Multi carrier, 4TX

o -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)
QPSK 14.10
16QAM 14.10
Bottom
64QAM 14.13
1 256QAM 14.13
QPSK 14.10
16QAM 14.08
Top
64QAM 14.13
256QAM 14.13
QPSK 14.10
16QAM 14.09
Bottom
64QAM 14.13
5 256QAM 14.13
QPSK 14.10
X o 16QAM 14.10
Band P 64QAM 14.13
BW 5MHz Contiguous 256QAM 14.13
" g QPSK 14.09
BW 10MHz Bottom 16QAM 14.10
64QAM 14.13
3 256QAM 14.13
QPSK 14.10
16QAM 14.10
Top
64QAM 14.14
256QAM 14.13
QPSK 14.09
16QAM 14.10
Bottom
64QAM 14.13
4 256QAM 14.13
QPSK 14.11
16QAM 14.10
Top
64QAM 14.13
256QAM 14.14
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Test Data : Band 2, BW 5MHz + BW 15MHz, Multi carrier, 4TX

o -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)
QPSK 18.80
16QAM 18.80
Bottom
64QAM 18.84
1 256QAM 18.84
QPSK 18.78
16QAM 18.79
Top
64QAM 18.84
256QAM 18.83
QPSK 18.82
16QAM 18.80
Bottom
64QAM 18.84
5 256QAM 18.84
QPSK 18.80
2 To 16QAM 18.80
pane P 64QAM 18.83
BW 5MHz Contiguous 256QAM 18.83
n ’ QPSK 18.81
BW 15MHz Bottom 16QAM 18.82
64QAM 18.84
3 256QAM 18.84
QPSK 18.81
16QAM 18.80
Top
64QAM 18.84
256QAM 18.84
QPSK 18.81
16QAM 18.82
Bottom
64QAM 18.84
4 256QAM 18.83
QPSK 18.79
16QAM 18.79
Top
64QAM 18.84
256QAM 18.85
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Test Data : Band 2, BW 10MHz + BW 10MHz, Multi

carrier, 4TX

0 -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)
QPSK 18.80
16QAM 18.79
Bottom
64QAM 18.83
) 256QAM 18.83
QPSK 18.81
16QAM 18.81
Top
64QAM 18.83
256QAM 18.83
QPSK 18.79
16QAM 18.78
Bottom
64QAM 18.83
5 256QAM 18.83
QPSK 18.81
5 To 16QAM 18.80
Band P 64QAM 18.83
256QAM 18.83
BW 10MH Contiguous
" z guou QPSK 18.81
BW 10MHz Bottom 16QAM 18.81
64QAM 18.84
3 256QAM 18.83
QPSK 18.80
16QAM 18.81
Top
64QAM 18.83
256QAM 18.83
QPSK 18.77
16QAM 18.81
Bottom
64QAM 18.83
4 256QAM 18.83
QPSK 18.80
16QAM 18.80
Top
64QAM 18.84
256QAM 18.84
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Test Data : Band 2, BW 5MHz + BW 5MHz, Multi carrier, 4TX

0 -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)

QPSK 4.48
Bottom 16QAM 4.46
64QAM 4.50
1 256QAM 4.50
QPSK 4.47
16QAM 4.47

Top
64QAM 4.50
256QAM 4.50
QPSK 4.46
16QAM 4.46

Bottom
64QAM 4.50
5 256QAM 4.50
QPSK 4.47
5 o 16QAM 4.46
Band P 64QAM 4.50
Non- 256QAM 4.50
BW 5MHz .

+ Contiguous QPSK 4.47
BW SMHz Bottom 16QAM 4.46
64QAM 4.50
3 256QAM 4.50
QPSK 4.45
16QAM 4.46

Top
64QAM 4.49
256QAM 4.49
QPSK 4.46
16QAM 4.47

Bottom

64QAM 4.50
4 256QAM 4.50
QPSK 4.46
16QAM 4.47

Top
64QAM 4.47
256QAM 4.50
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Test Data : Band 2, BW 10MHz + BW 5MHz, Multi carrier, 4TX

0 -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)

QPSK 8.91
Bottom 16QAM 8.92
64QAM 8.93
) 256QAM 8.93
QPSK 4.47
16QAM 4.46

Top
64QAM 4.50
256QAM 4.50
QPSK 8.91
16QAM 8.91

Bottom
64QAM 8.93
5 256QAM 8.93
QPSK 4.46
5 o 16QAM 4.47
Band P 64QAM 4.50
- 2 AM 4.

BW 10MHz N_On 26Q >0
+ Contiguous QPSK 8.91
BW 5MHz Bottom 16QAM 8.92
64QAM 8.93
3 256QAM 8.93
QPSK 4.46
16QAM 4.47

Top
64QAM 4.50
256QAM 4.50
QPSK 8.92
16QAM 8.91

Bottom

64QAM 8.93
4 256QAM 8.93
QPSK 4.47
16QAM 4.47

Top
64QAM 4.50
256QAM 4.50
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Test Data : Band 2, BW 10MHz + BW 10MHz, Multi

carrier, 4TX

0 -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)

QPSK 8.91
Bottom 16QAM 8.92
64QAM 8.94
1 256QAM 8.94
QPSK 8.92
16QAM 8.91

Top
64QAM 8.93
256QAM 8.93
QPSK 8.92
16QAM 8.92

Bottom
64QAM 8.94
5 256QAM 8.94
QPSK 8.92
5 To 16QAM 8.91
Band P 64QAM 8.93
- 2 AM .

BW 10MHz N_On 26Q 8.93
+ Contiguous QPSK 8.92
BW 10MHz Bottom 16QAM 8.92
64QAM 8.94
3 256QAM 8.93
QPSK 8.92
16QAM 8.91

Top
64QAM 8.93
256QAM 8.93
QPSK 8.91
16QAM 8.92

Bottom

64QAM 8.94
4 256QAM 8.93
QPSK 8.92
16QAM 8.91

Top
64QAM 8.93
256QAM 8.93
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Test Data : Band 2, BW 15MHz + BW 5MHz, Multi carrier, 4TX

0 -
Type Carrier Test Ant. port Channel Modulation Bandvcvci:fl':((alt\j/IHz)
QPSK 13.37
Bottom 16QAM 13.39
64QAM 13.38
) 256QAM 13.38
QPSK 4.46
16QAM 4.46
Top
64QAM 4.50
256QAM 4.50
QPSK 13.37
16QAM 13.37
Bottom
64QAM 13.38
5 256QAM 13.38
QPSK 4.46
5 o 16QAM 4.46
Band P 64QAM 4.50
Non- 256QAM 4.50
BW 15MHz .
+ Contiguous QPSK 13.38
BW 5MHz Bottom 16QAM 13.38
64QAM 13.38
3 256QAM 13.38
QPSK 4.46
16QAM 4.47
Top
64QAM 4.50
256QAM 4.50
QPSK 13.39
16QAM 13.39
Bottom
64QAM 13.38
4 256QAM 13.38
QPSK 4.47
16QAM 4.47
Top
64QAM 4.50
256QAM 4.50
CTK-D151-06 R104 Rev.0
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Test Plot at Occupied Bandwidth

CTK-D151-06

ANT 1
Band 2, BW 5MHz, Single carrier, 4TX, Bottom
QPSK 16QAM
i P B e
: regiin
i | Samwn, 3 o Faise L el EeesDees 819
Cemer Freg) | Comer Freq)
1 * FIPHERS G | * FIPHERS G
{ {
| |
(Cemled 1810 GHY Epdh 10 MHY [Cafli 1810 GHE Epdh 10 MHY
W 130 kHy EVBW 390 ki ey Sommaf| | CFEE W 130 kHy EVBW 390 ki ey Sommaf| | CFEE
Giecupied Randwdas Total Pusw 417 S = - o Total Pusw 417 S = -
4.4652 MHz [Up— 4.4695 MHz [Up—
Tranems Freg Bmor A FUE by W Pomer 00 % LLE Tranema Frag o A 550 kM W Pomer 00 % LLE
0 Bl Bandwadin 4. T2 Mke (L] -0 ol 0 dll Bandwadth 4,750 Mz (L] -0 ol
64QAM 256QAM
i L [
Taa TR AEPHI T
i | Samwn, 3 o Faise L el EeesDees 819
Cemer Freg) Comer Freq)
P G * FIPHERS G
[Cefled 1810 GHY Epdh 10 MHI (el 1810 GHE Epdh 10 MHY
W 130 kHy EVBW 390 ki ey Sommaf| | CFEE W 130 kHy EVBW 390 ki ey Sommaf| | CFEE
e | e |
Ceeupied Ranswisin Tortal Furare 418 SBm = o Total Puwes 418 Bm fluss
4.4985 MHz [Up— 4.4983 MHz [Up—
Tranems Freg Bmor <7 00 kkE W Pomer 00 % LLE Tranema Frag o A FIT kM W Pomer 00 % LLE
0 Bl Bandwadin A.TRI Mike (L] -0 ol 0 dll Bandwadth A.TRO Mz (L] -0 ol
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Band 2, BW 5MHz, Single

carrier, 4TX, Middle

QPSK

16QAM

i L r—— [
e el Bttt
it Aamus o Emiae ilvw el EpesDeess B8
1 cemer Freg) cemer Freg)
| RS GH RS GH
1
1
[CEnleT 198 GHE Epa 10 MHT [CEnlir 198 GHE Epa 10 MHT
B 190 ke EVEW 380 kHg ey Sommaf| | CFEE B 190 ke EVEW 380 kHg ey Sommaf| | CFEE
Ceeupsed Bandwisin Toial Puww ALE = - © Toial Puww ALT = -
4.4602 MHz [Up— 4.4625 MHz Friqome)
Tranems Freg Bmor =770 WMy AP Prisss O Al Tranema Frag o 3 O KMy AP Prisss O Al
u dll Bandwadth 4,783 MMz wdl 2000 ol & dll Bandwad A, TH1 MMz wdl 2000 ol

CTK-D151-06

64QAM 256QAM

Cemer Freg) Cemer Freq)

* IRFERRRS G * IRFERRRS G

[Cefler 198 GHP Epdh 10 MHI [CEflid 198 GHE Epdh 10 MHI

B 130 kit EVBW 390 ki ey Sommaf| | CFEE B 130 kit EVBW 390 ki ey Sommaf| | CFEE

Oeeupied Ranwisn Total Puses 418 B = et o Total Puses 418 B = -

4.4581 MHz [Up— 4.4583 MHz [Up—

Tranems Freg Bmor SLEEE EHE W Pomer 00 % LLE Tranema Frag o LB kM W Pomer 00 % LLE

o dll Bandwith 4,785 Mz ndl 2000 ol u il Bandwidh A, 7RO Mz ndl 2000 ol
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Band 2, BW 5MHz, Single carrier, 4TX, Top

CTK-D151-06

QPSK 16QAM
_______ | B v, BT e B SBE00 GH | B v, BT e B
Tas T TR A Bttt e PR Bttt
[ T T S ] B Al BeeDesns 816 Al emee B Al BeeDesns 816
Cemer Frea| Cemer Freq)
1 " PTG G i ¥ TR G i
[CEnleT 1 88 GHY Epa 10 MHT [Canlid 1 D8 GHY Epa 10 MHT
W 130 kH EVBW 390 ki ey Sommaf| | CFEE B 130 ki EVBW 390 ki ey Sommaf| | CFEE
e | e |
Gerupied Ranwidin Total Prwm 413 SBm = © Total Prwm 413 B =
4.4694 MHz [Up— 4.4604 MHz [Up—
Tranams Fradg Gimor = 837 kHy O Powad 0% e Tranemd Freq Bmer <1 WS kM O Powad 0% e
u dll Bandwadth A.T50 MMz wdl 2000 ol & dll Bandwad A T50 MMz wdl 2000 ol
64QAM 256QAM
Cemer Frea| Cemer Freq)
" TR G ¥ TR G i
[CEnleT 1 88 GHY Epa 10 MHT [Caflir 1 D8 GHY Epa 10 MHT
W 130 kH EVBW 390 ki ey Sommaf| | CFEE W 130 kH EVBW 390 ki ey Sommaf| | CFEE
e | e |
Gerupied Ranwidin Total Prwm 411 B = © Total Prwm 411 B =
4.4376 MHz [Up— 4.4378 MHz [Up—
Tranems Freg Bmor = P00 kbE W Pomer 00 % LLE Tranema Frag o =48 kM W Pomer 00 % LLE
u dll Bandwadth A.TTT MKz wdl 2000 ol & dll Bandwad A.TTE Mz wdl 2000 ol
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