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A Study on Interference Effect between DTV Service and IMT
Service
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Abstract Korea has made a plan to allocate CH 14~CH 51 (470 MHz~698 MHz) for DTV transition.
Therefore, It is a necessary to take account compatibility between DTV service and other potential services.
This paper assumes that DTV service operates on CH 51(692 MHz~698 MHz) and IMT service operates on CH
52(698 MHz~704 MHz), and then analyzes compatibility between DTV service and IMT service with Spectrum
Engineering Advanced Monte Carlo Analysis Tool(SEAMCAT). The interference probability from IMT service to
DTV service and capacity loss of IMT service due to interference from DTV service is studied, respectively.
For the simulation, four interference cases in four different scenarios are considered. With considering the
depolarization factor, a guard band of 8§ MHz is required in the case of between IMT service downlink(DL)
and DTV service, in the case of between IMT service uplink(UL) and DTV service, a guard band of 6 MHz is
needed for the worst case of urban scenario on consideration of more then 15 dB increase of IMT system base
station(BS) receiver blocking level.
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Table 1. Characteristics of DTV
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Table 4. Characteristics of IMT

¥ 6. IMT UES] HA} wfxz
Table 6. Emission mask of IMT UE

8 FAME} 71A=(BS) o] &= (UE) XA F34(MHz) dBc 712U 9 (kHz)
W ¢ 2135 9] RuralA 9 (ALt /7249 0 5000
1) +/-25 % 30
?l'Eﬂ"]' 50 m 01;<]zsi,] RuraIZ] +/-349 -50 30
ol (112, 2) 15m 3
30 m #1%] Rural#%) (A} +735 5 1000
2 9_3) +/-7.49 -39 1000
30 m E9A& 9] Urban#% +/-75 39 1000
Ao _4)
+/-8499 49 1000
4% 43 dBm 2 dBm /-85 19 1000
4]
+/-125 49 1000
IS 384 MHz
¢t} o] |12 dBi (cable loss 3 0 dBi
=T SRR ¥ 73 ¥ 82 IMT BS¢F IMT UES] F:417] &5
o | 54 vehin
ey -103 dBm -96  dbm
Z70)
F 7. IMT BSQ A7) B27) =4
HE -121 dBm -114 dBm Table 7. Blocking of IMT BS
Rural A &: 40km(L R4, AlvE] Q1) L= A F34(MHz) dBc
7‘1H'1£]X] ?_781 Ruralxl"ﬂ 201(1’1’1(%;:_! ]65], /‘]L}E]-‘-’-,Z) +/,2499 0
Rural#|9: 10km(Z2LAS, AlvhE] e 3)
Urban# % Tkm(2 A1, Avkeo_4) 725 63
_ +/-7.49 63
Ay 2d Extended Hata
/15 &
+/-25 G
IMT Base Station(BS)e] 542 3GPP TS25.104,
User Equipment(UE)®] 540 TS251014 1L 81912 g g [MT URY 4417] BE27) 4
W ¥ 5% IMT BS9 HAF npA~AE vepdich Table 8. Blocking of IMT UE
QA F35(MHz) dBc
# 5. IMT BS9] A} vpz /7240 0
Table 5. Emission mask of IMT BS +/-25 33
L= Fa5(MHz) dBc | 71EU49(kHz) +/-7499 33
+/-2.499 0 5000 /15 4
+/-25 57 30 /1749 4
/27 57 30 +/-175 53
+/-349 69 30 /=25 58
+/-35 % 1000
+/-12.49 % 1000
/125 -9 1000
[H7].}\-1}\ 1::_ Ugo}\d E/ﬂ
= Bu T e @ B 24

¥ 62

IMT UE®] WA} nk=aE vrepdit,

- 63

DTV Au] 28k IMT Ar|23F 244 43k 245 94
Rural %3} Urban #|<jell 2+ A2/ ¥(Coordinated) 3}
£ A8 (Uncoordinated) 2.2 -5k & ] 714 Alvt
2] 95 Atk IMT AH]27F DTV AR| 20 n]x]

tjo



DTV Au]28} IMT AH]|27F 7+ 38k A

L 7k 53 DTV Au)27F IMT AH]2 UL/DLY o Ay 3
m )= 8 £48 SEAMCATS o]&afo] 489t} a9 59} o] IMT BSS DTV $41717}F Bd )6k
S22 IMT YIES)ZE IMT BSE o]Foj#glom,
L AlvE e DTV $417]% IMT HEYA Fdol 18] it} o
Rural A|9ell4 Alue] S 173, Urban A|GellA Ay o IMT AH]2 BSE qFEu 0]= 30 m, DTV AH]
29 42 AAs AL o] &A1 SFEY t=o]i= 300 m, IMT A1]228} DTV AH]
0] A W)= 747 10 km, 40 kmo|t
7k AdEl e 1
719 33} Zro] IMT Au]2 BS9F DTV $41717F 44
= A5 AASAE o] Wl IMT Au|2=of <t} =

= |
= 100 me]a DTV 41 ¢ty =l 300 molH
229} DTV An]229] Al WM 9)= 40 kmolth,

% 5. IMT A¥]2= BS9} DTV FAI717F BEYAIse 45

% (Rural)
Fig. 5. Uncoordinated(Rural)

ok AuE] e 4
S A BS DTV SRR AT g 60 o) Aele 39 w40 geEA ol
Fig. 3. Coolrl(ri?nated(Rural) IMT Au]29] YELZZ} 3 AEE 717 U4 BSEZ
TE e AE AABATE o] w IMT BS9] ¢F
L Ayl L 2 By o] 30 m, Urban X9 2] S $1x18F DTV %
19 49} 7o) 3709 IMT Mu]2 BS9F DTV $4171 Al otglue] o] 300 mo|t}. o] d1x]9e Al W9
7 EYA] sk 455 ARtk of Wl IMT AH12=¢] 30 kme] DTV AW EA] el 9o IMT AH|2=9] A
BSE9] oL =o]= 50 m, DTV $417]9] =9o]= 300 W= 1 kmolth
m, IMT AJ] 228} DTV Al 28] 41 9% 27} 20 km,
40 kmeo]t},

9 4. 3709] IMT Au]2 BSeF DTV 417171 x| eh=
785

Fig. 4. Uncoordinated(Rural) a2 6. IMT AH|2 BS9 DTV £417)7F 2adx]ek= 4<%
(Urban)
Fig. 6. Uncoordinated(Urban)

- 64 -



2010 6¢Y LA ILHEL

&3] =74 A0 A3s

2. AlEEold 4 UE

DTV AH|2=9} IMT AJH]2=3F
SEAMCATS: o]-§3}4q 7}7}e] Al
THA] A2 RS AlEY oA

S B 9l
ve) ertet ofefel )
stk

7t A5 1
IMT A1H]2=2] Down Link(DL)Z4-6 DTV A{1]2~9]
A gE

w892

IMT A18]222] Up Link(UL) 256 DTV A{H]29] 7t
A gE

L B s

DTV Aju}2e] 14
Link(DL)9] &% &4

o & QIgk IMT A{H]Z~ Down

2t A9 4
DTV Aujze] zhdez Qg IMT AR|~ Up
Link(UL)¢] &% &4

Monte-Carlo Al Ed#o]Ae A IMT Al~8 YES =
= ULeA 6 dBS] 35 453 37 75 %] A& 2=
t‘fhﬂr DLoA C/T 28 gholl 7123 5 %69] A|2~Hl

F£317] 93 Quality of Service(QOS) E8 gk
o}u}i YESAE 23} o] W) ¢/ Eb/NO
k.

IMT 48] UL/DLZ5-E] DTV A
= 15dBe] 7IFo & FA N 7 E5 S0 &
QAP A 85 31T

IMT AH]2 DLERE DTV AH]2 DTV AHj A=
B IMT AH|2= UL 1M 2418 o 16 dBo] ¥}
725 248193 DTV AH]2~2 28 IMT AH) 2 DL,
IMT AH]2~ ULZHES] dTV An2e] 718 Rast
] UEY] Ground @<l 10 dBS] AA7AAE 283

N e

L5
[}
o
HX
o

A=)

=
o
=
o}

32

7F. Rural A19e] Alyeg] e 1(LA]3)
) 7% 12 A7= F 9o eERNSITE

¥ 9. IMTY DLERE DTV 74 &
Table 9. Interference Probability from IMT DL
into DTV
Hogy (MHz) 0 2 4 6

Hupza v A& 19% | 06% | 03% | 03%

Wzt 2816 dB) 0% 0% 0% 0%

T 9IA B, 7ML o] vvsik
©2) 7% 29 A= E 100] Yehnl).

¥ 10. IMTe] ULZ%E DTV 74 88

Table 10. Interference Probability from IMT UL
into DTV
B39 (MHz) 0 2 4 6
Az v A& 0% 0% 0% 0%

W34 2816 dB) 0% 0% 0% 0%

310004 EH%, 1Mol AEHA] =t

(3) A% 39 A5 % 110 YRSt

¥ 11. DTVe] zHdo= <lg IMT DLe| &4
Table 11. Capacity Loss from DTV into IMT DL

Hoy (MHz) 0 2 4 6
A v g | 887% | 525% | 50% | 489%
Az 48 559% | 51% | 424% | 42%
(16 dB)

F 1elA B ofgEe] 34do] ity

(4) 735 49 N B A Foleta st 4

A&= DTV Au[ 29 541718 IMT A2 UL
S217] Abolell= 20 mo] o]A A7t EAIgH
. apARE o] o] AA Y= 3t RS -85}
UF F& Agelnz A5 49 AlEg o4
& o7} gk

S

2

Mfeorr L lo

_I

- 65 -



DTV Auj2ze} IMT Au|23k 34 43 A

gul H [¢] R

t}, Rural X199¢] Alva]e 2(EYX3)

Tk Rural #]9] AluE] e 3(=LAD)
(1) A5 19 235 % 120 YeRASAth

(1) 2% 19 2745 & 160 YeRSith

) ¥ 16. IMT DLEY-H DTV M &
oA =] Al 3=
3 12, IMT DL=*H DTV 2 &5 Table 16. Interference Probability from IMT DL
Table 12. Interference Probability from IMT DL into DTV
E;EH;HEO DTV L a1 (M) 0 2 1 6
_ _& i Avpga] v A4 | 206% | 136% | 104% | 10%
HAupzha v A 2.8% | 07% | 06% | 06% e T om o
=Ryl
HAupzra] 2816 dB) 0% | 0% | 0% | 0% LerllEjiinB;% 40% | 12% | 08% e

T 12004 1%, <) g ol vinjsiek

° ¥ 15004 B, Ak 7Hd o] uhayicy
AL 20l AyE T . =
(2) 8% 29 S S 13l R () A% 29 Z3hE T 1700 ek,
¥ 13. IMT9 ULZY-E DTVY 7+ &&

3 17. IMT® FE o 7 &8
Table 13. Interference Probability from IMT UL 17. IMTe] UL2*8| DTVl 2h4d o4&

into DTV Table 17. _hiteré%r{e]nce Probability from IMT UL
e (M 0 | 2] 4]6 p_irﬁliﬂ O(MHZ) o[z ] 4]
doved T AR | O | O | % | aad A% | % | 0% | 0% | %%

Ao 4806 &) s 0 % 0% Hpzk4] 2816 dB) 0% 0% 0% 0%

13004 B, ZHAe] M ekth T 70 B, o] BAEA ekt
Ao Q0] AFE = (o]
¥ 14. DTVE] 7Hdo 2 Q13k IMT DL S84

! ] ¥ 18. DTVe| 7Hdo& <% IMT DL &4
Table 14. Capacity Loss from DTV into IMT DL Table 18. Capacity Loss from DTV into IMT DL
oS (MiZ) 0 2 1 6 e 5 > ; -
—— -
A T MG | 9456 | 0Pe | % | o AARA W A8 | 799 | 391% | 365% | 361%
ApA A% 529% | 412% | 397% | 292% — o
(16 dB) gl (1\2 dB; <] X (0] % (o) X () 470
¥ 14oA B 2kt 7hdo] HhAisi)

F 1804 B, Hdo] gtk

T H =

(1) A5 4°] 2345 % 159 YERASATh

(4) 7% 49 A3= F& 199 ST
¥ 15. DTV 7o & <ls IMT ULY &3¢

o1 =2
Table 15. Capacity Loss from DTV into IMT UL ¥ 19. DTV 7Hdo= QIsk IMT ULS &4
"o (M) 0 D) 1 5 Table 19. Capacity Loss from DTV into IMT UL

A v A8 | 5024 | 5023 | 213 | 2669 o (MHz) 0 | 2 | 4|6
% % % % Aupzta] v A4 36.23 36.12 3412 3348

Al A48 | B8 | 924 | 047 | 0 I I I

(16 dB) % % % % A 4 36.16 | 16.34 0.17 0.06

(16 dB) % % % %

3 15914 B%, AAEE 3R o] bRt

T L

319914 BT, e 3HA o] i Agith

)

- 66 -



20103 6¢ =g YES

&3] =74 A0 A3s

2k Urban A9 9] Alve]e 4(&2LA9)
8% 19 A3E £ 200 HEpAATh

3# 20. IMT DLE5H DTV 1M &

Table 20. Interference Probability from IMT DL
into DTV
H3d9 (MHz) 0 2 4 6 8

A4 1 A& 433 B5| 269 | 248 | 244
% % % % %

Az A8 127] 66| 62| 55| 43
(16 dB) % | % | % | % | %
3 20004 H, AR 3hdo] A

(2) A5 29 235 £ 210 YeRASATH

¥ 21. IMT9] ULZ®¥ DTV 1M &

Table 21. Interference Probability from IMT UL
into DTV
BoY (MHz) 0 2 4 6
Az W) A8 0% | 0% | 0% | 0%

Az 4816 dB) 0% | 0% | 0% | 0%

3 21004 B, 1H ol

BAEA o
A9 39 Ane & 20 e

¥ 22. DTVe| 4o = <lgk IMT DL &34
Table 22. Capacity Loss from DTV into IMT DL

B (MHz) 0 2 4 6
A4 1 A 404% | 365% | 3.63% | 2.63%
Ao A8 389 319 315 204

(16 dB) % % % %

3 220014 H, oFghe} 3hdo] A
(4) 8% 40 235 % 23] YeRASIth

¥ 23. DTVE 7HAo= <3k IMT UL g4
Table 23. Capacity Loss from DTV into IMT UL

B (MHz) 0 2 4 6
gk vl A8 3614 | 361 308 | 3586
% % % %
Hapzha] A& 3607 | 359 B9 | BT
(16 dB) % % % %
IMT BS F21E5%
54 15 dB 7%, B8 | BB | 129 2.38
Azt 4816 dB) % % % %

E BelH B, e o] B

ol ’d 7Fs vl 7 Avel s A

TV Au| 2ok IMT AH| 23t 2R 9 3a 4

w4 A ot 2

EE AuE el IMT Au]2~ ULZHE DTVA

& FAE W A el F7149)

HaA gt o212 IMT AH|2= UES]

A F4 A 2d= Q) IMT AH|2~
o] 4 A=7h AFEA7] wEolt

2. IMT AH]22 DLEYE DTV AH|2=9] 742 BE

o9& &3l ZJ 2d g glom 24 23 16 dBY
A3 E 483 9ol M 28 5 % olsks
wal7] 91al 8 MHz9] Bstiejo] a-erh

3. DTV Au| =258 IMT Mu|2 DLe| 1M 9%
IMT Aw]2~ DL| &3 =42 gd=v] w4 4
10 dBe] HoizH4]E e d Aol &3 4 5%
olatErEaly] 98] 2 MHzo) Baujo] g4
t}.

4. DTV Au=25E IMT Muj2 ULe| 7HL
DTV Mu|29] =8 WARE IMT A2 BS =41
718l £57 et 2 #EAS 7T Rural 9
3% 16 dBe] A E 48510 o DTV A
Hj2~e] o= QIgh IMT Al ULS] &3 &
A5 9% olekE wHal] Sl 4 MHz] ot
o] =X Urban®] 4-5-olli= 15 dB <7
IMT AH]2 BSY A7) 27 gas Aashd
IMT AH]2~ ULY &% _4_»15/0]0} =
71 9181 6 MHz9] Bt

& el AN 7 9F AUELL, 1

2 A ?‘f}?, DTV At o}
ES

ol

i AA
D

]_

ol

[e3

I
Hore

(=)

F

¥

Aqn

[1] Korea Information & Communications Society,

Frequency policy & using technology workshop,

- 67 -



DTV AH| 2=} IMT AJH] 2~

pp.8,15, 5th Jun. 2000.
[2] Trasnfinite Systems Ltd, Digital Dividend
Review, Derivation of Power Flux Density
Spectrum Usage Rights, pp.4, May 2008.
[3] http://www.ero.dk/seamcat and

[5] SEAMCAT User Documentation, August 2001.

number

[6] Korean Broadcasting Institute: The consecutive
76, Broadcasting & Technology,

Jan."Feb. 2001
[7] Advanced Television Systems Committee, ATSC

- 68 -

http://www.seamcat.org/ Recommended Practice: Transmission
[4] ERO, Example scenarios for SEAMCAT, Measurement and Compliance for Digital
Updated : August 2007 Television, pp.6-8, May 2008.
A&} 27N
o] o (3] ¥)
< 19FEOEa gk HApa ek
(Z3AIA}
< 003 FF e gkl HApeek
SIHFAAD (Fshup
« 19972004 ETRI AdA+<]
« 004" @ALF T A7 ]HAA]
S Rl
<FIAJEOR L RF Alz=dl, A9} 2Hd> <FARl 1 RFID/USN 7%, ol
FAEA, Qe 2 Al BaeR)sE, A9k 24>
2 AE3) Z 2 AGERY)
2006 BT oot /1A s S0 TS AHENTIHNE
(F3MAh Iy
= 000 FF NS Sk HRENT 20107 @AFF St iske] Ans
= SIHFIAIAN AFFIHFEAAA)
O - 2008 @A FF NSl ekl HRE
: BTN S
« 2008 A A:ETRI $1&A+
<FIAAEOL D RF 5520828 A7, #41> <FHAREOF : RF Al&El | Ao 74 241>



