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ABSTRACT

The capacity of Satellite DMB(Digital Multimedia Broadcasting) system is limited mainly by the interference.
So, to achieve the expected performance of Satellite DMB system and to minimize the interference from other
Satellite DMB system, ACI(Adjacent Channel Interference) should be considered carefully. Satellite DMB system
uses the Gap-filler for effective transmission in terrestrial environment, and the Gap-filler can use direct
amplification or frequency conversion to satisfy the specific requirements. Therefore, amplified signal causes
several effects on interference between System A(Eureka 147 DAB) and System E(ISDB : Integrated services
Digital Broadcasting). In this paper, by using the outcome of system-level simulation considering the results of
link-level simulation, we analyze the interferences between System A and System E under practical situation
based on the exact parameters of ITU-R BO. 1130-4. We also propose the appropriate level of guard band and
Cell Radius to optimize system capacity by adapting the spectrum mask given in the spec. and utilizing the

interference analysis between System A and System E.
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Table 1. Satellite DMB System A Parameters.
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Table 2. Satellite DMB System E Parameters.
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Fig. 1. Frequency allocation including Satellite DMB.
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Table 3. Simulation Parameter.

Item Parameter System A | System E
R 3km/h 10.8 dB -79 dB
]};‘e’;‘]’llt‘:’el g‘;ﬁ“ 60km/h | 139 dB | -5.65 dB
120km/h | 155 dB | -5.85 dB
Carrier Frequency (2.6175GHz| 2.6425GHz
Effective B.W. 1.536MHz | 16.384MHz
Orthogonality DL : 0.6
Max Tx E.R.P. 64
Link Antenna Gain G;;‘;;g:’ Gg‘;;gl‘;“
Modeling  [<—— :
Anaan 10dB | 10dB
Deviation
Extended | Extended
Path-loss Hata Hata
MCL 70 dB 70 dB
# of Cells 19 19
Cell Configuration| Hexagonal | Hexagonal
Cell Radius V3R V3R
Input # of Users 50 50
Parameter Position Uniform | Uniform
Random Random
. -112.43 -102.16
Thermal Noise dBm dBm
Output .
Parameter Outage Capacity - -

H 4. Vehicular Test Environment, Tapped-delay-line Para-
meters.
Table 4. Vehicular Test Environment, Tapped-delay-line Para-
meters.

Channel A Channel B
(60 km/h) (120 km/h) Doppler
Tap Relative | Average | Relative | Average | Spectrum
Delay Power Delay Power
1 0 0.0 0 2.5 Classic
2 310 -1.0 300 0 Classic
3 710 -9.0 8,900 -12.8 Classic
4| 1,090 | -100 | 12,900 | -100 | Classic
5 1,730 -15.0 17,100 252 Classic
6| 2,510 -20.0 20,000 -16.0 Classic
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Fig. 12. ACIR vs. Outage Capacity of Sytem E under
2-Tier terrestrial environment in case of co-sited and
different-sited Gap-filler.
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ACIR 55dBell4l A"l E7} Co-Site & Different-
Site =% Outage Capacity= 99.93%, 98.62%7} St}
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¥ 5. F Al~Ho] Co-site
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wEolc). m3l, ACIRe| Zoldlel| ule} F Al2gle]
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Capacity Ad%5°] 271 Hd=le AL Arigict
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CapacityZ “ebdich 2+ Al2gle] AHEY wlrzm
E Agspd, 7120 13462MHzoll4 A28 A%}
Es] 7]% ACIR-S- 55.29dB, 34.72dB°]c}.

%9 952 3= 94 DMB Al2Ele] A%
99%4 Outage Capacity S Target®2 314, o]& U=
A71e Alzd 7F H3d9e F A2Fe] Cosited
2 A8l A7} Victim@l 7S 4.5MHz, A2 E
7} Victim ¢! A% 1.5MHz2 D83t} 5 /‘l”élc’l
Different-site ¢l 73-$oll= A Ao U= MSof| =
2 23] F7187] W&ol Outage Capacityﬂ
Cosite™ 73-F8c} 93} =& A o F stk 29
I 2 Different-site?] 73, 3593 123} Tar-
get Outage CapacityS 97% 2|4, °]& 4= Al7le=
Az" 2 232 Ax® A7} Vietime] 7%
55MHz, A28 E7} Victime! 3¢ 3MHzE 7}7) ¥
82 gt

E 7% A2~H E7} Cosite & Different-site?] 73-%,

% 739, Guard Band vs. Outage Capacity.

Table 5. Guard vs. Outage Capacity of System A & E in case of co-sited Gap-filler.

Carrier Spacing (MHz) | ACIR (dB) Soyz::’; ’2;::::;"‘12;:;1 Carrier Spacing (MHz)| ACIR (dB) Soyj:;ne ]Zagz’g“tyaltf;:;l
13.462 55.20 96.13 13462 34.72 98.53
13.962 56.00 96.68 13.962 3552 98.75
14.462 56.89 97.03 14.462 36.32 98.94
14.962 57.69 97.46 14.962 37.12 99.04
15.462 58.49 97.88 15.462 37.92 99.16
15.962 59.29 98.16 15.962 38.72 99.26
16.462 60.09 98.43 16.462 39.52 993
16.962 60.89 98.66 16.962 40.32 99.4
17.462 61.69 98.85 17.462 4112 99.57
17.962 62.49 99.01 17.962 41.93 99.69
18.462 63.29 99.08 18.462 272 99.60
18.962 64.09 99.25 18.962 43.52 99.81
19.462 64.89 9934 19.462 4432 ‘ 99.86
19.962 65.69 99.49 19.962 45.12 99.88
20.462 66.49 99.5 20.462 45.92 99.9
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E 6. F A2Hlo] Differentsite ¥ 7%, Guard Band vs. Outage Capacity.
Table 6. Guard vs. Outage Capacity of System A & E in case of different-sited Gap-filler.

Carrier Spacing (MHz) |ACIR (dB) ng:; 'Zagfc?galéff Carrier Spacing (MHz)| ACIR (dB) Soyj::;“e ]é;:;’;':‘yalg;i
13.462 55.20 92.41 13.462 3472 95.73
13.962 56.00 92.97 13.962 35.52 95.94
14.462 56.89 93.45 14.462 36.32 96.33
14.962 57.69 94.01 14.962 37.12 96.59
15.462 58.49 94.46 15.462 37.92 96.73
15.962 59.29 94.91 15.962 38.72 96.84
16.462 60.09 9538 16.462 39.52 97
16.962 60.89 95.83 16.962 4032 97.26
17.462 61.69 96.27 17.462 4112 97.45
17.962 62.49 96.54 17.962 4193 97.56
18.462 63.29 96.87 18.462 2.72 97.66
18.962 64.00 97.03 18.962 1352 97.8
19.462 64.80 97.17 19.462 4.3 97.87
19.962 65.60 97.46 19.962 45.12 97.96
20462 66.49 97.62 20462 45.92 98.14

¥ 7. A2¥ E7}l Co-site & Different-site™ 7%, Guard
Band vs. Outage Capacity.

Table 7. Guard vs. Outage Capacity of System E in case
of co-sited and different-site Gap-filler.

A|zd B Az E
Carrier (Co-site) (Different-site)
Spacing [?dcl‘g{ Normalized Normalized
(MHz) Outage Capacity | Outage Capacity
(%) (%)

25 52.68 99.91 98.48

26 54.19 99.91 98.53

27 55.66 99.93 98.67

28 57.06 99.93 98.78

29 58.37 99.93 98.9

30 59.55 99.93 98.94

31 60.59 99.95 98.94

32 61.46 99.98 99.06

33 62.12 99.98 99.14

34 62.6 99.98 99.16
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E’} Different-site ¥ 73-$-oll’e 7|8 BIefdoA A
U3t arEsted AdAE 97%9] Target Outage
Capacity S 5 Al = slvh 23 139 4 Al
&l A9} E7} Cosite & Different-site % 7-%, Terrestial
(120 km/h) el Alx®l Eo] ZHdedeks we
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G = Al2gl A A Wdel 9 (1-Outage) 54,

Fig. 13. Cell Radius vs. Outage Capacity of Sytem A
which is interfering with the System E under terrestrial
Terrestrial (120 km/h) environment in case of co-sited and
different-sited Gap-filler. .
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Fig. 14. Cell Radius vs. Outage Capacity of Sytem E
which is interfering with the System A under terrestrial
Terrestrial (120 km/h) environment in case of co-sited and
different-sited Gap-filler.
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Fig. 15. Cell Radius vs. Outage Capacity of Sytem E
which is interfering with the System E under terrestrial
Terrestrial (120 km/h) environment in case of co-sited and
different-sited Gap-filler.
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¥/ Gapfillers o}-8-3= $14 DMB Al2gl 78| A3 EAe g ey 2 A4 A Wy 44

(2]

(3)

(4]

(5]

(6)

(7)

(8]

A ol

CDG Evolution Study Report, Revision 4.00,
Dec. 1999.

3GPP, 3G Technical Specification 25.942 Release
6, 3rd Generation Partnership Project; Technical
Specification Group Radio Access Networks;
Radio Frequency (RF) system scenarios. 2002.
European Radiocommumnications Committee (ERC)
within the European Conference of Postal and
Telecommumications  Administrations  (CEPT),
Adjacent Band Compatibility between UMIS and
Other Services in the 2 GHz Band. Nov. 1999.
3GPP RI1-030042, Update of OFDM SI simu-
lation methodology, Jan. 2003.

ApelA, 2733, 71434, 4 = =g A
EtolAdzt A" #Hd A EHolAd| o7t
WCDMA TDD Al2:517t cdma2000 A28 2}

o AZRA RPAAFEASA, ATE pp

459-468, 2004.

Recommendation ITU-R M.1225, Guidelines for
Evaluation of Radio Transmission Technologies
for IMT-2000, 1997.

Apel, vz, 4745 « 914 DMB Al2H A
o} E 7F AR A3 Ry 2 A
A A7 AA) dEreAlshE] RAE R
i3] =73, 2004. 11, pp. 215.

3
2003 8Y  <lsliE HAE-
gaFEip
20031 8U~&A]  <lsiEtm
AHEEAE A=A
<FilEel 44T o554 Al
2<8l Cognitive Radic %
DMB Al&®l ¥4 A$54,

4 (InSuk Cha)

A&7 AT

B M & (SungHo Park) T34

2004 29 QlEliEtaL 357
FEHFEAh

2004 39-A  <lsieiEa
ARFA el Ak

<R 4Ad o) FFAl Al
&, MIMO ¥ Smart Antenna,
MIMO Channel Modeling,

DMB A28l 54 g4

& 4 & (KyungHi Chang) Filsd

19851 29 A AT
EhFEAD

19873 29 Atk A
gt (FEAAD

1 19921 2 Texas A & M
Univ., EE Dept.(35h2H4})

1989'3~1990 A4
FHAd

199213200311 =t akgAled 7l AlAT A

200313~ dstiety AR FAlgSke]

<Rk 4A|T] ©]%5-54] AJ2=8l, Cognitive Radio,
WMAN, UWB % DMB A7) 74 4414

& & (Heung-Ryeol You) A3

198511 29 ANEw HAE
EiEl )

| 19873 2 Ak Azl

ahgEAAD

20024 29 QAdEE Ar1A
e (e

1987 3~3x] KT FujHdx o
T& FFAEPTE AT AR

<Pl CDMA, OFDM, F-AlARi%e]

509



