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The efficient Channel allocation method for Korean HD Radio
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ABSTRACT

The Korean radio broadcasting system is analog. Compared with digital radio, the analog radio decreases the
frequency efficiency. HD Radio is the method where the digital signal is transmitted on either side of the analog
FM signal. Therefore, without relocating the analog frequency can transmit digital signals. If interference between
analog and digital signal occurs it is impossible to receive smoothly, so HD Radio interference with existing
analog FM will be analyzed. In this paper, based on Mt.Gwae-Bang stations within +-400kHz frequency of
103.5MHz, and to use the station to station by specifying the HD Radio channel interference, place the
structures were analyzed. Through this paper, the reader of a digital radio frequency interference in the system

know that it may obtain information about.
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Fig. 1. HD Radio interference analysis step
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Fig. 2. Type of interference analysis
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Table 1. D/U ratio from HD Radio into analog FM
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-800 [-600 [-400 (-200 0O |+200|+400|+600+800

FN_Il(;%?Q] -40.1]-31.3|-14.8|20.2 | 33.7 | 20.3 |-16.4|-31.2|-40.2

Zo
Fl\/flﬁqu -44.8|-41.1|-21.4|17.2 (339|169 |-18.5| -37 |-44.7

FM #9]
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FM 71&x] | - | - |20 7 [45| 7 |-20] - | -
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Fa= 103.5MHzS $AZ Fd Ad 3704
+200kHz 1A1d 7704, +400kHz AL 6704
M & 1670228] wgarEe] EXslsich

T AR A SAlselA o] A-lr) i
200kme el gl $A1AET HlTo s A s
AlEdo] S slodek 2 o2 27 4ol e A
F AL} Aupibte] £ B4 AeE 2 vy
200km 8ol Q= FAAEL bl ARl 7k
AEgE 74 FIch

mepA] AlEdeldS 3wl 3 260 Vel
HAk AR S Z4E] W3 200kmo el o= 5 Al
g 2704, #200kHz 1A 4704, £400kHz 17433
a7 F 1004 A e m A

£

www.dbpia.co.kr



=1 /=W HD Radio A|2~8& 913 282l A wiA] <t

O 3. Ak R Awe FALE B
Fig. 3. The classification of nationwide repeater stations
based on Mt.Gwae-bang

T2 4. AF FARs} Akl AR 4 4 A
Fig. 4. A result of the interference analysis to Jeon-ju
repeater station between Mt.Gwae-bang repeater station
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Table 2. Interference station is within 200km radius
witch is based on Mt.Gwae-bang.
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E 3. Casel, 2, 3, 49] DjUH|
Table 3. D / U ratio of Casel, 2, 3, 4
D/UH]
AEF +200kHz | +400kHz

A2

A | A
Casel(FM-FM) | 45 dB 7dB | -20 dB
Case2(FM-HD) | 45dB | 21 dB | -14 dB
Case3(HD-FM) 3dB | -23dB | -40 dB
Case4(HD-HD) 3dB | 22dB | -42dB

%4149l SBSEFFMI WEESAFMe] Tk 7+
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ol Wl WAE 3 9849% 7} 7P WAEE gt
L A WAES 1.51%7)F Vi)
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\/].1:,]-1;])\1:]. HI—/‘ uﬂz«l ° 64. 1%, 7].2-1 u:]zJE
99.98% —12]al £41 WAHES 0.02%¢] Ykt
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Case 19| 7H] 4 Ao} FdaA 2 Z& &l
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7 A} SA] Casel?} 7t
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Fig. B. A result of the interference analysis from
Mt.Gwan-ak SBS to Mt.Gwae-bang (co-channel Case 1)
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gl 6 JQ}*PSBSﬂ— ukiko g He] wh= 7H] 24 Ay}
(FLAE Case 1)

Fig. 6. A result of the interference analysis from
Mt.Gwae-bang to Mt.Gwan-ak SBS (co-channel Case 1)

a2l 7. sbile] yePASBS O R HE wh= 7HA] BA Az}
(544 Case 2)

Fig. 7. A result of the interference analysis from
Mt.Gwan-ak SBS to Mt.Gwae-bang (co-channel Case 2

Zkegs
64.1% 99.98%

[=

T2 8. eMIsBS7h Aukatenite vk A w4 A
(FLAE Case 2)

Fig. 8. A result of the interference analysis from
Mt.Gwae-bang to Mt.Gwan-ak SBS (co-channel Case 2
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ctem=EE BT

27.13% 100% 0%

J2 9. siubile] FeRASBS O RHE wh= 714 B4 Az}
(LA Case 3)

Fig. 9. A result of the interference analysis from
Mt.Gwan-ak SBS to Mt.Gwae-bang (co-channel Case 3)

UYSHEHE ZHEHENE

64.1% 100%

T2 10, FeRilsBsrb AukitewitE Hbk= 4] ¥4 A
3} (LA Case 3)

Fig. 10. A result of the interference analysis from
Mt.Gwae-bang to Mt.Gwan-ak SBS (co-channel Case 3)

AEo] 100% % woldomi &4 mAEo] 0% %
Al x| Fo] whAElR] eglr}. Case 11 B]3l] Case 3
| &738k= D/UHIZF w7 wlsitel] 7 <d ek Aol
< = 59k

8 11~18 12 Case 42| 7H] 34 Asfolch
Case 32| 7H] 4 A¥e} FdshA| v 7218 gl
shsick

X 4= 919 7] A ARE Aelgh ek 3%
ol 4 FMALES A]-83F Casel, 2¢] B3l HD Radio
S AHERE Case3, 47} Wb w4, 7HY WAS Solvt
3L A WAL Folus 1S E 5 9tk FMALS
Hr} HD Radio’} ©] #Holut A%5S Hrh HD
Radio”} 3|%A157}F B+ Case3, 404 whsmAo)
3% ol AX AAE E 5 o=, L ol WMt
SBS Hko| $eHel| Exsla ¢)7| wieo|tk FEM

o (2

o]

Z
FhEEEE

27.13% 100% 0%

a2 11, ukate] FepsBSOoERE W 7R B4 A
I} (FLAE Case 4)

Fig. 11. A result of the interference analysis from
Mt.Gwan-ak SBS to Mt.Gwae-bang (co-channel Case 4)

USHHE ZHEHEEE

64.1% 100%

T2l 12, FeRlsBSrb Hublo g e wk= 744 24 A4
I} (FLAE Case 4)

Fig. 12. A result of the interference analysis from
Mt.Gwae-bang to Mt.Gwan-ak SBS (co-channel Case 4)

E 4, Ak 3tebalsBSzre] 7 4 A
Table 4. A result of the interference analysis to
Mt.Gwan-ak SBS between Mt.Gwae-bang

g A LYY s TiolisES
7Hi5: $o}IsBS g A AEE

3au | gus | Eavs [ e | e | sans

(FC;}IS‘;]\}[) 27.13% | 98.49% | 1.51% | 64.1% | 99.98% | 0.02%
sk 7%

(lgﬁf‘ilé) 27.13% | 98.49% | 1.51% | 64.1% | 99.98% | 0.02%
Wk | 0% | 0% | 0% | 0% | 0% | 0%
(ggs_‘;&) 27.13% | 100% | 0% |67.12%| 100% | 0%

sl 0% |+1.51% | -1.51% |+3.02% | +0.02% | -0.02%

(PCIES_‘;I%) 27.13% | 100% | 0% |67.12% | 100% | 0%

Rikan 0% |+1.51% | -1.51% |+3.02% | +0.02% | -0.02%

735

www.dbpia.co.kr



Az} 3ro] F A Al
A= Ha 54 AA Fre] 60dBuV/me| ARt HD
Radiow= #5419 7} A33tgle] 48dBuv/m7t -8
o] o Ak

3 5% Ak wEESAE FME] 7R A A
& A2 Bolr). A7 A e SuFelx] IMALEE A
€3} Casel, 29l ¥]3] HD RadioZ A}&-3F Case3, 4
7F o Hold A5 vk

E 5. sl RERSARMUS] Y ¥ A3
Table 5. A result of the interference analysis to
Mt.Do-eum FM between Mt.Gwae-bang

gt A AP oS EESIEM
A A A

N

2
e | e | eans | gead [ gud | eaws

(51315-%1\}[) 27.13% | 99.89% | 0.11% | 20.89% | 99.97% | 0.03%
sl %

(FCI\E/iIS-%I]%) 27.13% | 99.89% | 0.11% | 20.89% | 99.97% | 0.03%
Wl | 0% | 0% | 0% | 0% | 0% | 0%
(ﬁla‘;_‘;f/[) 27.13% | 100% | 0% |2664% | 100% | 0%
waks | 0% | +0.11% | 0.11% | +5.75% | +0.03% | -0.03%
(ggﬁ’{é) 27.13% | 100% | 0% |26.64% | 100% | 0%

piki s 0% |+0.11% | -0.11% | +5.75% | +0.03% | -0.03%

4.2 +200kHz o=l ='L(103.7MHz)ZH] 24
2ot

FLAE Aol o]o] FLAdelA +200kHz ©]
= A A RS SAlaEel g A A

A M E ks 7o R WY
200kme] el ol FAIE AE=SFM I} a5El
FAEMe] gk

3 6> A wE=SIFM7Ee] 7K M A
o]t} Case 2+ Case 19 v]3l] 7IAHA L Zo|E5
a1 EAwAe] E2irl 1 o= Case 2¢4+= HD
Radio”} 74132 4-8-=]7] wlste]rl. HD Radio=
7| ohdE 1 A15.0] of ool tA™ Alsr} FlE
7] wtel] ARREhe g Fe] wolAmw Hed o]
F=1c}). vl HD RadioE 3]l E AF2-8F Case
3, 4= A Asol Hold tAY 4ls 54wl
Case 1, 20l B3l &4l ®iz]o] Fo{ESith

X 7 A aERgAEMEe] 7 4 A
Folt}. o714 % mEFIA] & Case 2= Case 19 B]
3 EAIWAL #AF 3L Case 3, 44+ Case 1, 291
vlg] &A1 WAe] Fo]Egich

Yo

e

136

E 6. Akl aestAEMARe] M A A3t
Table 6. A result of the interference analysis to
Neu-rat-jac FM between Mt.Gwae-bang

2
g [ Agus | awd | gead [ e | s

(51315-%1\}[) 27.13% | 99.85% | 0.15% |22.06% | 99.87% | 0.13%
Wi} 7%

(FCI\E/iIS-%I]%) 27.13% | 99.34% | 0.66% |22.06% | 99.59% | 0.41%
WaE | 0% | -051% |+051%| 0% |-028% |+0.28%
Case 3

(HD-FM) 27.13% | 99.99% | 0.01% |22.06% |99.98% | 0.02%

hiki s 0% | +0.14% | -0.14% 0% |+0.11% | -0.11%

Case 4
(HD-HD)

piki s 0% |+0.14% |-0.14% | 0% |+0.11% |*-0.11%

27.13% | 99.99% | 0.01% |22.06% | 99.98% | 0.02%

E 7. Wb asdgAdrmzle] ] 4 A
Table 7. A result of the interference analysis to GTB
Mt.Hyeon-jong FM between Mt.Gwae-bang

R | pgad | Eaus | e | e | ey
(51\3151%1\}[) 27.13% | 99.1% | 0.9% |24.71% |99.99% | 0.01%
gy 7%

Case 2 |57 130, | 98.44% | 1.56% |24.71% | 98.79% | 1.21%
(FM-HD)
WS | 0% | -0.66% |+0.66% | 0% | -12% | +12%
(Iggs_%f,[) 27.13% | 99.94% | 0.06% |24.71% | 100% | 0%
sl | 0% | +0.84% | -0.84% | 0% |+0.01% | -0.01%
Case 4

(HD-HD) 27.13% | 99.91% | 0.09% |24.71% | 100% 0%

Rikan 0% | +0.81% | -0.81% 0% |+0.01% | -0.01%

4.3 -200kHz O|ZAE =HE(103.3MHz)7HH 24
&1t

-2 103.3MHzE AHE3h= $Al4eke] 7S

debe) skl SAlAe) 7S d ol 7]

o] KBSE&FAF A1 EFFEM 4140} S AAAFM

Mo

FAT) QIAIRE 2 EHe] AR $Alase|r) ot
2 & 6~F 7ol B ZHde] A 9leg I 4§
[}

=8

3 82 A KBSS-74F Al EFFM7Ee] 7+
4] ZAsto|t}. +200kHz3} U3k o]+Z Case 2+
Case 1ol v]&l] 742 Bojvha Exlmiz|o] Fof
ST 1 wslEe] A vlekgke o 4 Slrk
Case 3, 49|41 % FMo] 3741352 Case 1, 291 1|3
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=1 /=W HD Radio A|2~8& 913 282l A wiA] <t

¥ 8. it KBSE-Fit AllEZFTFMAEE] M w4 A3}
Table 8. A result of the interference analysis to KBS
Mt.Yongdu FM between Mt.Gwae-bang

E 10. sk} KBSFF AREFFMAE] 7H] 4] A
Table 10. A result of the interference analysis to GTB
Won-ju FM between Mt.Gwae-bang

3| A AdNE 3| KBSY Y A2k
A= KBS AlRiE A A A
WA P E A | EAEA | HEEA | 7 E A | £4W A
Case 1
27.13% | 97.06% | 2.94% | 40.7% | 98.33% | 1.67%
(FM-FM)
w3l 71

Case 2 | )7 139, | 968% | 32% | 40.7% |97.82% | 2.18%

s A AE | e KBS Al EFEFM
M= KBSE-F4F AllRE S

v | g | s | g | e | Eaas

(FC]\EiIS-%]\}[) 27.13% [99.99% | 0.01% |42.25% | 100% | 0%
i) 7%

sk 0% -0.26% | +0.26% | 0% -0.51% | +0.51%

(I%SFF&) 27.13% | 99.66% | 0.34% | 40.7% | 100% | 0%
WS | 0% | 42.6% | 26% | 0% |+1.67% | -1.67%
(}Clgs_‘f{é) 27.13% [ 99.76% | 0.24% | 40.7% | 100% | 0%

sk 0% +2.7% | -29% 0% [+1.67% | -1.67%

(Fcl\;/ils—iﬂz)) 27.13% | 99.92% | 0.08% |42.25% | 100% | 0%

wsh 0% |-007% |+0.07% | 0% 0% 0%

(1%51%1\34) 27.13% | 100% | 0% |4225%| 100% | 0%

wshE 0% |+0.01% | -0.01% | 0% 0% 0%

Case 4
(HD-HD)

sk 0% |+0.01% | -0.01% | 0% 0% 0%

27.13% | 100% 0% |42.25% | 100% 0%

B 9. A} TTHYARMA] 2 4 A
Table 9. A result of the interference analysis to
Mt.Dae-seong FM between Mt.Gwae-bang

(Fcﬁs_eﬂ\}[) 27.13% | 100% | 0% | 03% | 100% | 0%

sk 7%

(Fcﬁsi[rz)) 27.13% | 100% | 0% | 03% | 100% | 0%

wshe 0% 0% 0% 0% 0% 0%

(]%S_ems[) 27.13% | 100% | 0% | 03% | 100% | 0%
welsk | 0% | 0% | 0% | 0% | 0% | 0%
(}Clgﬁ‘f{é) 27.13% | 100% | 0% | 03% | 100% | 0%

wshE 0% 0% 0% 0% 0% 0%

4.4 +400kHz O|Z{= x{=(103.9MHz)ZHd 24
Zo}

ik 41401 103.9MHz S AHeh= M-S
o} 743 g 3kS wln BAR) ApakS 7)o = vk
73 200kme el ¢l $414= KBSk AR ESFFM
I} WFHFFMe] itk

2 102 IR KBSFSF AR EFFMZES] 744
22 Asloc) Case 2+ Case 19l B]s] 27k 71+

I 112 ARkt 2SdEMAEY] 7k B4 A
o]}, EAlWA o] 0% 2 F A4 A& A1 edE

°] girk.

E 11, s msoTEMe) 4 B4 Az
Table 11. A result of the interference analysis to
Dae-gu FM between Mt.Gwae-bang

s A AguE S 0% TR
QAT WEREIM | = g e s
aaw[gn e [eans e e[ saws
(FCI\L}[S_‘;I\}[) 27.13% | 100% | 0% |45.14%| 100% | 0%
e 7%
(Fcﬁs_i’ﬂ%) 27.13% | 100% | 0% |45.14%| 100% | 0%
Wl | 0% | 0% | 0% | 0% | 0% | 0%
(Ig%s_%&) 27.13% | 100% | 0% |45.14%| 100% | 0%
wels | 0% | 0% | 0% | 0% | 0% | 0%
(ggﬁlé) 27.13% | 100% | 0% |45.14% | 100% | 0%
Wk | 0% | 0% | 0% | 0% | 0% | 0%

4.5 -400kHz OIZEl HH(103.1MHzZ)ZH] &4
Zo}

103.1MHzE AR&sh= A4St

3itl. GTBYFFM 3

17kgE Aol QAW FHo| zlolA]
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t
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N m},

1\1
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E 12, Ak} GTBYFFMZES] 7] ¥4 A3t
Table 12. A result of the interference analysis to GTB
Won-ju FM between Mt.Gwae-bang

E 14, o] v Aejomie W gy ¥4 2
Table 14. A result of the interference analysis from
other regions to Mt.Gwae-bang

3= Al A 3=t GTBYFFM 37 103.1MHz | 103.3MHz | 103.5MHz | 103.7MHz | 103.9MHz
7S GTBIFFM e e AR = (-400kHz) | (-200kHz) | (FLAE) | (+200kHz) | (+400kHz)
s | gan | eans [ wes | Agus | saas T 91 97 | AT | AR | 313 [meb A% 22| 22 |k o
Case 1 71E=39]
(FM_EM) | 27-13% | 100% | 0% | 30.64% | 100% | 0% A2 () | 90 [1898] 929 [139.9| 1818 183.41105.9/1004) 51.3 189.8
sk 7% =2 [500W|5kW [250W| 20W | 10kW [500W| 3kW [500W[100W| 3kW
Case 2 =
(FM-HD) | 27-13% | 100% | 0% |30.64% | 100% | 0% N 5 0 | o foor| o |151|012015] 09 294 0
R 0% 0% 0% 0% 0% 0% o Mae
- - - - - - SN/ = | e | e | R | R
Case 3 8
27.13% | 100% | 0% |30.64% | 100% | 0% .
(HD-FM) g gf/“?@ 0| o [o08| 0 |151|012|066|156|32] 0
W | 0% | 0% | 0% | 0% | 0% | 0% o
Case 4 e | W o | 0 [+007 0| 0 | 0 [051+0.66+026 0
27.13% | 100% | 0% |30.64% | 100% | 0% 2| (%)
(HD-HD) =
Al
w3l 0% 0% 0% 0% 0% 0% o E( )4 0 0 0 0 0 0 [0.01|0.06{034| 0
S
¢ ‘ﬂf*) 0| o |-001] 0 |-151|-011|-0.14|-0.84|-26 | 0
E 13. #pab CBSHTEFEMZES] 7] ¥4 A7) Cleawn
Table 13. A result of the interference analysis to CBS al (% |00 0] 0] 0} 0/001009024) 0
Dae-gu standard FM between Mt.Gwae-bang s s
fi @) | 0| 0 [001] 0 |-051]-011/-0.14|-081|-27 | 0
Brla st AP 3|7 CBSUIT-EFFM
. s A AR AR
GO CRATEEIM | Cd% AR L0 B 2 |20 S0 0| Ay | A SRR 0y
WEEA ZPEA | S48 | Esd | 7PEE | E0uA oA e | | Gy | e | M AR §§i %g Sg e
= =
(gﬁs_;;@ 27.13% | 100% | 0% |50.86% | 100% | 0%
w3 e < 13k
v = gulilo] Eel I + oA P
Case 2 | 57 13% | 100% | 0% |50.86% | 100% | 0% 3 155 Apgate] & AL, £200kHz A A,
(FM-HD)
W3l 0% 0% 0% 0% 0% 0%
2 - 2 2 ’ - E 15, HAuite] e} AHer F= 7] A4 A7
(IE%S%S/I) 27.13% | 100% | 0% |50.87% | 100% 0% Table 15. A result of the interference analysis from

wshg 0% 0% 0% |+0.01% | 0% 0%

27.13% | 100% 0% 50.87% | 100% 0%

wshE 0% 0% 0% |+0.01% | 0% 0%

Fole}. FAIHA] 0% = F FAlae A& A EEF

% 132 IpRikel CBSHFESFFEM Y] 7H] 4
ZAzjolr}. Fw=to] CBSHTEFFMolaL ZH=to]
Hupited v FMAL S-S AF8E) Case 1, 291 ®]&] HD
RadioS A3} Case 3, 494= =38 2|l i+
EAAF Wk Ao] 0.01%7F Bolwta, &4 WA
0% = ZHdedsko] gldch

X 14+ Aupite] 5 A4, £200kHz 4 Ad
+400kHz 14 AEEZHE v M 24 435 A
23k Zlo|t}. Case 29| 7-3-oll= &A1 H=Ao| Case 1
ol vla] Eolut 32| 47} HHAICE Case 3, 4%
A2 Case 1, 2HT} &4 WAo] Foj== A
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Mt.Gwae-bang to other regions

9159 103.1MHz | 103.3MHz
3 (-400kHz) | (-200kHz)

103.5MHz | 103.7MHz |103.9MHz
(
285 9 97 017 | A | 83 [Beby A5 | 28 £ | g o

A1) | (+200kHz) |(+400kHz)

X

=IL3lo
TSN o6 1150.8] 02.0 [130.0] 1818 [183.4|105.9] 1004 513 [189.8
] (km)

=9 500W| 5kW 250W| 20W | 10kW [500W | 3kW [500W[100W|3kW

A 0 | 0| 0| o |002]003]013]001]167] 0

g
o
o

N

X

N

AN

N

AN

N

X

N

AN

t‘ﬂié}% 0 0 0 0 0 0 [+0.28/+1.2+0.51 0

(%)
M 0 0| 0| 0 |-002|-008-011]-001|-167] 0
(%)

tﬂ(ﬂf’k olo| o] o |-002]003-011001]167] 0
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