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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. Satellitt 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.

A= it

T 19 < 3GHz
Subcarrier Number 192
Subcarrier Spacing 8 KHz

& Symbol 125 us
Guard Interval 31 us
Symbol 156 us
Frame Z°] 24 ms
Frame & 485 153

Wz 1) /4 DQPSK
A5 0y COFDM
Ad =4 Convolutional Coed+ RS Code
AEY T 2.048 MHz
Aled W H 1.536 MHz
500
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2 94 DMB A=H E I
Table 2. Satellite DMB System E Parameters.

Fa o1 2.63~2.655 GHz

A 4 CDM

o= 25 MHz

Wz CQPSK + BQPSK

Ad =249 Convolutional Code + RS Code
Chip Rate 16.384¢ MHz

A vleolE & 256 Kbps

Spread Code 64

7]4¢1 CDM(Code Division Multiplex)S ©]-&3t}h=
oA FAFE Ul AFAAIENA JlA Ve S
HollA o] FHo] mEte FHS 7L Uk A=
g A9 E9 V& 714 metrlEe # 1, 29 Zoh

T 9] 973 DMB Al&=8lE 98 Fab oo &
9o 138 13 2o}

=== = [ T==

a2 1. 914 DMB Fo4
Fig. 1. Frequency allocation including Satellite DMB.
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Fig. 2. Interference scenario between Sytem A and System E.
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2! 3. A]2E AS} E Gap-filler 2FE ] npA=,
Fig. 3. Gap-fiiler spectrum mask of Sytem A and Sytem E
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Fig. 7. 2-Tier multi-cell configuration for System-level si-
mulation.

3.2.2 2-Tier AlZ2lo|M m2jo|&
s A 379 Alay el 7Hy] B4 AlEYe]
S A% AEEelA deleiele B 33 2k

3.2.3 Veh-A xid =&

B AlEHolAeldE ITUR M 12258 nlglog
Outdoor #7404 Vehicular A(60 km/h) & Vehicular
B(120 km/h) A drlg weiich Hs} A= 3 7}
2] eRgle] mElE ozl ol M AREA,
Shadowing#} Scattering®l] 2|¥+ Slow Variation, v}
7d 2ol 2|3t Rapid Variation o2 vebd 5= i} o
714 zeslok & A} Rapid Varation24], 'd
A2 ool 23 S Al fds SRS
Tapped Delay Line Implementation® 2 F3 =7, Tap
Variability = =52 ~HER]e]| w2} defzict Ad
dHx § 2l Tape] <5 A HA Tapell
AL AIZE A, 7HF Al Tapell gk Aol
Y, 7} Tapell Wit =& ~HEY Fof o8 &
AslElct oleidt mell BAe| we} Zbzke] 7-g
] F 7] Fe] Ad mdE oPegich Apd
A+ Low Delay Spreaddl 7937, A'd B Median
Delay Spreadq] 739]tl. ¥ 4%+ Vehicular (60kmyh
& 120km/h) F7Fol419] Tapped-Delay-Line Z}2}v]E]
& viepdc) (7]

504
Copyright(c) 2005 NuriMedia Co.,Ltd

# 3. AlEdel4l slejrl,
Table 3. Simulation Parameter.

Item Parameter System A | System E
. 3km/h 10.8 dB -7.9 dB
I};:‘S];'llt:"el Z;‘ie‘ 60km/n | 13.9 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 ER.P. 64
Link Antenna Gain Gap-fillher Gap~fil¥er
. (15dBi) (15dBi)
Modeling
Standard 10dB | 10 dB
Deviation
Path-loss Extended | Extended
Hata Hata
MCL 70 dB 70 dB
# of Cells 19 19
Cell Configuration| Hexagonal | Hexagonal
Cell Radius Ky V3R
Input # of Users 50 50
Parameter Position Uniform | Uniform
Random | Random
. -112.43 -102.16
Thermal Noise dBm dBm
g;lrtapr‘:lteter Outage Capacity - -

¥ 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 kmy/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 -10.0 12,900 | -10.0 Classic
5 1,730 -15.0 17,100 | -252 Classic
6| 2510 -20.0 | 20,000 | -16.0 Classic

V. 218 DMB Al2H A o E ZI9] 2 B4
AlEgjold 2ut

£ AollA= 2-Tier 874 shollA], Al=8] A 9} B
o] 4 \kg 3} u}E Outage Capacity} ELRP. &
Outage Capacity & #-4]3bc}. ®=3F F Al28le] Co-
site?} Different-site?l 73-%-, ACIR®l| u}& Outage
Capacity 543} 2} A]2=%12] Carrier Spacing wh&
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Fig. 8. Cell Radius vs. Outage Capacity of Sytem A & E
under 2-Tier environment.
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Fig. 9. EIRP. vs. Outage Capacity of System A under
2-Tier environment.
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Fig. 10. EIRP. vs. Outage Capacity of System E under
2-Tier environment.
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Fig. 11. ACIR vs. Outage Capacity of Syttm A & E

under 2-Tier terrestrial environment in case of co-sited and
different-sited Gap-filler.
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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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gk Victim Celle] Al2#] El 7%, ACIR 55 dBell
A] 5 A|2#lo] Cosite, Different-site =% Outage Ca-
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MS 7} e} Alx®l BSS ZHidEhE ol wel W]
w)-Folc}, w3l ACIR®] ol wle} F Ajxgle)
Outage Capacity’} HoiAl& Z1& & $ ek o=
F A2ElzEe] 4] gl Hoidel] wel, Outage
Capacity A3°5°] Z7] == A& ngich
o] ® 59 62 Ala" A9} B’} Cosite &
Different-site?] 73-%, Carrier Spacing ©ll w& Outage
Capacity® viebdich Zb Al2gle] A~#EF npxz
£ AL3hd, 7|1RAlY 13462MHzolA Al2E] A}
E9] 7]& ACIRS 55.29dB, 34.72dBo]c}.

WS 952 3= 94 DMB Al2”le] g,
99%2] Outage CapacityS Target> 2 3P4, o] & =
Al7le Al ZF 33 5 Al2Hle] Cosite!
7% A2® A7} Vietimql 7% 45MHz, A2 E
7} Victim §1 7% 1.5MHzE HR3lc}) F Al2glo]
Differentsite 21 7330l A Al 9l MSel =
& ZHd9de] $71817] wiiel Outage Capacity”}
Cosite® 7-%-1r} 43} s A ¢ 4 sk 29
B2 Different-site?] 7%, 5E3E T3l Tar-
get Outage Capacity® 97% E°|9, ©]& W& A=
A~ ZF B3R A2l A7} Vietim?l 73S
55MHz, A]2~8 E7} Victimgl 7% 3MHzE Z7] €
L2 g}

X 7& A 2H E7} Cosite & Different-site?! 7%,

¥ 5. F Al&"o] Cosite ¥ 7%, 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) Sc’)’umt;g‘; ’?:a]:zi'g“l&e;i Carrier Spacing (MHz)| ACIR (dB) Sg:::‘g“e %g:gg{“l@‘:f
13.462 55.29 96.13 13.462 34.72 98.53
13.962 56.09 96.68 13.962 35.52 98.75
14.462 56.89 97.03 14.462 36.32 98.94
14.962 57.6 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 99.3
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 42.72 99.69
18.962 64.09 99.25 18.962 43.52 99.81
19.462 64.89 99.34 19.462 44.32 ' 99.86
19.962 65.69 99.49 19.962 45.12 99.88
20462 66.49 995 20.462 45.92 99.9

Copy¥ight(c) 2005 NuriMedia Co.,Ltd

www.dbpia.co.kr



=&/ Gapillers ©]4-3l= 414 DMB A28 749 Aa7M Al g nadd 4 A4 A w7 43y

E 6. 5 Al#lo] Different-site ¥ 73-%, 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::’g’; ’éal::d“t‘;alz;ff Carrier Spacing (MHz)| ACIR (dB) Sgs::;’e iaz:cri‘?h(f;;i
13.462 55.29 92.41 13.462 34.72 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 95.38 16.462 39.52 97
16.962 60.89 95.83 16.962 40.32 97.26
17.462 61.69 96.27 17.462 4112 97.45
17.962 62.49 96.54 17.962 41.93 97.56
18.462 63.29 96.87 18.462 0272 97.66
18.962 64.09 97.03 18.962 4352 97.8
19.462 64.89 97.17 19.462 44.32 97.87
19.962 65.69 97.46 19.962 45.12 97.96
20462 66.49 97.62 20,462 45.92 98.14

E 7. A~¥ E7} Cosite & Different-site® 73-%, 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=H E PN
Carrier (Co-site) (Different-site)
Spacing I?EBH; 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

Carrier Spacing®l] wh& Outage CapacityS “lebiich.
A28 Bo] ~MER wiamE Aaspd, 7)2 oY
25MHzolA Al2=H] E9] 7] ACIRS 55.68dB ©]tt.
Alzd] B7} Cosite ¥ 7Z-$olle 718 BRI
A= 99%2] Outage Capacity & zH=ch 3k A|2H
E7} Different-site ¥ 73-$-oll% 7] Bl A
Fg3tE aeste] AAR 97%9] Target Outage
Capacity & U5 Al = ok 28 139 4= A&
gl A} E7} Cossite & Different-site 51 -, Terrestial
(120 knyh) F7ellA] Al=H]l EO] ZHisdeke whe
A28 A A ub el whE Outage Capacity 5443} A]
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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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System E & E (Terrestrial 120km/h)
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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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(1) RECOMMENDATION ITU-R BO. 11304,
System for digital satellite broadcasting to ve-
hicular, portable and fixed receivers in the bands
allocated to BSS in the frequency range
1400-2700 MHz.
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6, 3rd Generation Partnership Project; Technical
Specification Group Radio Access Networks;
Radio Frequency (RF) system scenarios. 2002.
European Radiocommunications Committee (ERC)
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Other Services in the 2 GHz Band. Nov. 1999.
3GPP RI1-030042, Update of OFDM SI simu-
lation methodology, Jan. 2003.
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