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A Study on Optimun Broadcasting Method for Domestic
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A Study on Optimum Broadcasting Method

for Domestic Digital AM Radio Broadcasting

GI HUN KU

Department of Telematics Engineering
Graduate School of Industry
Pukyong National Universify

Abstract

In this paper, we suggest a domestic AM radio model which broadcasting
method is optimal model in preparation for digital conversion of domestic
AM radio broadcasting.

There are two methods for digital AM broadcasting by broadcasting
method, the one is AM IBOCUn-Band On-Channel) method of U. S, A and
the other is DRM (Digital Radiec Mondiale) method of Europe. The DRM
method is designed to be allocated new band(9 or 10khz channels or
multiples of these channel bandwidths) throughout high cfficiency source
coding and crror robustness channel coding. with near the FM quality sound
that offers a dramatic improvement over analogue AM. Meanwhile the AM
IBOC method offers improved performance over cxisting analog AM
broadcasting. This method i1s both forward and backward compatible and
docs notl require the allocation of additional channel spectrum.

Broadcasters can simulianeously transmit both analog and digital signals
within the allocated channel mask allowing [ull compatibility with existing
analog recelvers. comparing with these two methods, for the source coding.
the DRM  method use the MPEG-4 format. MPEG-4 standard includes
Advanced Aundio Encoding(AAC), Code Excited Linear Prediction(CELP),
Harmonic Vector ExcitationtHVXC). In order o achieve the sound quality of

FM signals. the AAC is cxtended by SBR(Spectiral Band Replication).



The SBR is a tool which uses the information of the spectral envelope in
order 1o increase the audio signals bandwidth. The source coding of AM
IBOC use PAC{percepiual audio coding). Bul, this coding show lower audio
quality than the AAC. In spile of the fact, when compare with FM quality,
this coding show almost similar to audio quality level.

In the transmission method, the DRM method has three transmission
melhod(64, 16 Quadrature Amplitude Modulation. and Quadrature Phase Shift
Keving) by propagation cnvironment. The AM IBOC has only Quadrature
Amplitude Modulation. For the bit rate. the DREM method show almost
24kbps, and the AM IBOC method show 20kbps. Therefore, the DRM method
has faster than the AM [BOC method. For the channel interference. it can
he clearly seen from the field tests in an urban noise channel environment
that  the DRM method shows more robust than the AM IBOC method.

For the consideration of technical condition, Domestic AM digital radio
broadcasting method it with the DRM method. But, domestic AM radio
broadcasting has retransmitted in very high frequency band. Hence. listener
does not interest digital AM radio broadcasting that similar to FM audio
quality. As compare with all circumstances, domestic  digital AM  radio
broadcasting 1s more suilable for the AM IBOC method. [f we select Digital
AM Radio Broadcasting method later on, we have to consider field test in
Korea, and survey for audience preference broadcasting method should be

preceded prior to broadeasting method selection.
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Tog pAgn Z 40w ey Dok SDC Egle] F7) 1200mseiw, o 7le= 24
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el oz, Fobg sAE 4w, WP D, A0 @R AR, o0 HM,

g AW S0 pago] ook of 3714 Aldo) WEIEY Mol EYEe] wolze

‘l‘ A,
i el HFH ZHY :
<+ i :
T s Ty
4 5KHz Q 7 MSC & FAC
w
N MSC & FAC
10kHz ig
MSC

719 3.6 DRM s2g)¢)

3 AdEga WE
oo g8 Re3ks 71208 dh= MLC(Multi-Level Convolutional Coding)o} A}

ax). o7 sdE ghel OFDMI} Z3tste COFDM whalo] =i}l adzy & 4 91H

Py 3} solze AFe] RrbEnk e el , A Aol , G solFel i
B 21717) 2lsll ABETE OFDM uprle SAR1Ee] W ETche T7H8e] ezl
ofgt AlEzte) 4ol ISle] Juke PaAlAFE, Jung olgala) Fulkg B84 kol

th ZreeE O Tl of 200 Re) Fals shA, BNk g duEAds 1
g A0 wse olsl gehdnh iEAE By QAM Hao] AREE T, AREEE QAM
FFE 64QAM 2} 16QAM o}1, ol detel Aughi]l 3o OPSK WA Alg-HTh

o1EE]H) Zoly 800ms Aoln, MLCE F& #olEt= 050A4) 08 Alole] k8- /=t
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1

i)

3.6 oM FAC:: F=217]e ojw =% delaleko] AL&ERA+=A5 Tl F
7) wiel, FACE 7] o138 35 4 e ® dlgFo] 454k o= AT
oF Bok £ q7y Q)L 1200mselir, A F4 |l ZhZh 400ms FE o] A
4 kel OFDM SymbolS 7}7ldh 7)5 Celle) el A A4S A&= =0 b o]
v e ofzh vhEA AelEch Zb gl %9 mele)l Azl e 4J8Ee SDC
vhEEsr] fel ARSHT v, ohE B AES MSC 2 FACE #4387 #é)
gk of Al B wlge ekt alvldA Al B dAE GofshA &
1918 ejolth «fy)Af SDCE WA o2 WulAe doleyt gar vk #2771
gyl o] HHE nF wow, mE A4l i xyelel disf SDC Datag Decoded
Ao glok oA ojw diolg o) £4o] vpehbd i Abg A7} o] oA
e B

Axel F oA el Fubg AEAA AL fch

A 4do] Az DRM A Age Fe oo tlxd Mieo vy £a77)

oA AbEE ¢ AErE 2AF g o AxE ddoh res gl CiF $4)
Aol F5le AEe FHF SF ded AF9 A4S Felrilgh IAEL Anode 3

el ATgk Az Bole] o3 FAmch &8 AHEWUSO Z2HAmE= a1y 37
3ok oA 2@l oy Azh 9/10k 0] SeE Alde] 24 oA = 8%

shan, AT A AY golu @udE Uiy 2

= al

ol -40dpE e Holxm, Ay
~HER Udx HEe IubE Ade) ok FuRRE $45/5k ol abell A 7hae
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i I
: 1
@l S
; 1L mask
anmh‘w" DIRM
R synthesizer
—4ir et ¥ 20 E} .\igﬂii%

Irequency Separation (xlz)

1Y 37 DRM AHE J(640QAM, 9d) oF 1TU ~H el =%

ms

AFS

Data Field (43 Symbols} 1200 ms

i - - EYEN DN EA S R P P P
Frequency Domain

205 Carriers R
854 KMz d=41 867THz.

Time Domain

S

Intervall
267 ms 24ms . : -
L] » . -
* [ ]
» : *
L d » - -
* .
- Max Doppler Spread IC) 2.1 Hz [di20)
- Max Doppler Spread Pilots 3.8 Hz (fsi{2*Nt) Pil
- Max Delay Guard interval 2.5 ms {0.95*Tg) N‘f?_.ls,;mdum
- Max Path delay Pilots 3.0 ms {1{2*Ni*d}) Nt=5

1% 3.8 DRM A ~ele] gz
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322 AM IBOC vl&uf 2

L

u}

ro i

s40) IBIQUITY il7h AM % FM tfeje] o8 40348 98l 7l

<

oz 7)&e dS AgstE g IBOC(In-Band On-Channel)g2lolgt 1 L 2]3 o
V1AM FM2) A A RS wiAsA oA tAY ol shesEE &
Aol Holth. @ o2l AM Wl Beo] 2t 9/10 kHes| Fuhg vl
5 AlgEH Ad o Ze v E ALRHEE HARAY J1E opdE I Ad
o lasel olgens OAY wHew SAREel ArsEs Aol ohdE
s o) ekgdel vAE ARE wixsle] dFEis T RS (hybrid)jsl obd g ol
b tlAE NES W 4 v OADalkdigla) R E 2 Fig,

FARCe AL core LULE A FaaFREE 10 kHzEE 15 kHzAle]d
u] %) 3} OkHzol 4] 10kHzARo] o] enhanced 2.¢] 25 miA 3le], tyAd 4417191 4
9 core HEXE o} Bus} Fowy oldar Mue ok A4S WA oFerh
A gAgr=e d¢e T4 FIFEFEE 5 kHz7bA core ¥ 2, SkHzelM
10kHz= enhanced 9t] 2. & wix|3ic}

“relw, Az 7 ARAA ) Sl opdR 1) 13 APAEE FHAAT
FAC (First Adjacent Canceller) 7148 AMg-gto. g obgR1e] oF5ut ARgo] folét7
seh CIElely Algte]l W Azel WziAe] mags} Ryel dolXe @As dEEHY
218 E&l(blending) WHE-E Abgate] ebdm AZE vIA Fdo)] =a, olojA] tiAE A

G2 Bt ot s} vy Mg Egte g U A Aeddx W

OH"

-

i
!

Aol Al Aol 34 tAE ale} Bobalale AS APk kel FMRe

Z)

¥

e
to

WSk Qe ol dlole Al avh st re gEuA e PAC
of AT WAL E QAMoW "o COFDME A&8LL dolHae

oF 20KbpsZA A5 A=, Bz Az deld, 4y 5o £2 sbsad



1) AM IBOC Al2d] A=

Layer 5 {Applcaton} Stavion
IFavrficatiion
Main R‘n&r’;'évi Service - o (5157 Others
[ —— g e piionly gt R -
LS MFPS LS MBS
Fovig ‘ l s I [ $15 Data l l {PDS AAS) I

Layar 4 (Encoding)

L1 rraysical

¢ 3.9 AM IBOC %41 Aj2El AE

19 39 & OSI(Open Systems Interconnection) 72 LERd AM [BOC 441 A]
7l As el deojo] 5ela 229} Hole AWE AA #olo] 47 Rirh
tofo] 4o Eld er]e ek HlolElE A FEsAZIch #ole] 3oz Agw

- AL, efolo] 200x HEIEZH L o] efict dloleo] 1o Wz, ady

&5}, olelely] ¥8 3} 2

|5 oobdmT sk §HA £EE0h

ozi
Ho

F

2) A2 B33}
AM IBOC Al4gle] 422 BE 8 PAC(Perceputal Audio Coder)e)t}, o] R-35h=
ro7EAlY QIRPe] ATIEAE o) &gt A WAlE b FaetidedA AY te 5

doloh, dwrA o g Agre] Aol 2he= 1KHztidelA 718 m7kata o]2je] thede
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whis otk of Fo7bAl S48 olgdte] 2

S DRM HF22] AAC 20)9 HZslel AM IBOC W2l 4)

Ak T owlAls ehag Gutelth ol 2e Fe el 919 v

Rozte] Wlntd ngolrh o] uhelvt AxE HIiio] AAC 20)2 R 53

/b PAC 9t R 33 Ko ¢33 EA4S Jepdo

Diffgrade (Coded grafe less Reference grade)

AM IBOC Al2dle QAM ®#H =z w4l alelgls ol QAME F 339 FM
SHS AEEFNYE R dgE a843 HE By oiyzl Agd dodF
ol i Ho dole] HAEE&-8 7HAA g} o] Al2~EE E OFDM #&w4l & 717

0.00 ~ 0.00
€20 - .20
04 0.40
060 0.60
-ase -0 80
-1.00 -1.00
4.20 .20
-1.40 -1.40
-1.6Q -1.60
.40 .30
-2.00 -2.00
I T P Y T
26 J-o--- -2 80
2.80 280
-3.00 -3.00
Qa2a |- 320
a4 | -1.40
asa |- -.60
asa |- e -3.80
4.00 hd " y r r r -4.00
64 36 128 160 192
Bitrate {kbps)

3y MlavlE

g 310 e B33l EA Blw
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Oll
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AL 71Ee opdE D NuEF MR Zhdol =HA A HAuAdE FA

i

fobg B8 0hEE 7D OFDM WA e durow tgdw #7ey A5a

1 Ad P sl ey
WA zagola AR ssel Qe He Asagel B4 s PHsts]

slel DevlES /A AR A Gzt FdE A ]

-
M(
L
N

=
o

1

Fe AdBAol A HAEE Bl dA e &2 diAstes fio wg 59
Bely 71Ee At Fadee] AA gAaE §E dgeleio] Z A3tk 30MEol
gtej W) AlndelA 7hE & Rale AEa Sjatel Auwe] wistse o=
W AxFolch. AM [BOC A &~"dAs old #2412 FE37 8 v3r)s A%
st ojAd ARE HHE H3E 5 UA dv], OFDM 75 ARgsted o A"
vbbabE el A AEe) das HAas A " Ad F5EL Ald 3

Ao AEW /&L AM [BOC Alxde] o554 BRAA A" eres

3) Z3(Blending)

AM IBOC A28l o] EE4l dreld] A% +02 ¥ 5 A=S FU &

ofale) vl AmE UAE AEely, W AE ohdE Ams) Aok ¥
e Fd A wAzew amss wg AsehdEa We)E Fsdcht ded
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6) A w =

EHeEdA tAY AsE 19 38 B Lol ojda A% Zurje] A
NBE 4D TR gALA52 8] A ogEe] oF 15w Folv)

PR el B8] 4™ P wEsEe] OFDMO R t13as o] ohg 1 4

]

weobe] 7hyel HAadt Fuh 5 FARCE FooldET A HS A wat txg
AlzE AlgEd 4 ok AM IBOC A125le] o)A ety 5418 HUgha)7]7] 213 §5
spol] ofa) 4FH A& core 9 enhanced] o] YE AEfow Eejgrk g 311 9
2 B Plade] core ARE H7lsln P3ade] enhanced HRE HI) core ~EH-E

AR 2Ye HRE AlEsh enhanced AERE a1 53 SEEle YRS ATeiok

. Analo )
Lower Digitat ) _lg . Upper Digdal
N Audio Signal .
Sidebands MOno! Sidebands

I— Frirary —I { Sevondsry -”— Turtiar Tertiary —”- Secondary -| I-— Primary —I
N

Fraquency (Hz)
Subcarrier fndex -9 -53 -ZF -1 Q0 z7 23 SH

19 311 AM IBOCe] &4 Toaie] 59 AHEY WU

Ad FoEE B W9 A2 core 2ERY @ P enhanced 2EFS THEDL B4R

o] core ARIE opte T wlkirubei BE] 110-150r HE Y]] EA8kL enhance A B Ok

o 7 gl 2hdat Al Sl core ARE WEE) flal flee] seF
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Vol 1A 714 = el ed AT Ao ol waE AE S-S gty x
fie L il = T LN =] [sile]

PLpp—

AN Carrwer

Lower Digital Upper Digital
Sidebands Sidebands
l— Terbary —Ir Framary Brimary —"- Socondary 7

> v O P ry g g9
0%0%6%¢ 1 %6%e%%
20%6%6%( 6%6%%
0%0%6%¢! | %6%%%
26%0%6%( ! 6%%%
0%0%6%0! 1 %6%6%%
20%0%6%¢ ! 0%6% %
0%0%6%! | %6%%%
0%0%6%% 1 %6%6 %%
-‘0-0-0.4”0‘0‘0-'0‘
" Sk A b 2

‘»‘- —3 .‘H-’b - -.

Freguency flzy -89448 -A906 -182 0182 AQDS 9448

Subcarrier Ingex -52 -2 -t Ot 27 527

219 312 o Wito] FARESH CHE mee) /|jRH Aoliz ohdE Alwe] Ralsl ofxle]
opdn AEAAe) Wt A Sgelck O sl Rl AEe 7k A A 7
A el 15 HHIAIRICE TE A)2sle) core 9 enharced 2] H]E dolsis EAR

NGRS

2o Mje} 752 core QU] Q4= 20kbps enhanced Q]2+ 16kbps S 7K1
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Savplod Araog T
[ e e Analog et
e Tunable Pemad
v/ LG
Audio |
I\I\ . { ; Blend | azic
|~ * <) —‘ BPF AFD lole IM
- s 1J3R
RF Front End 14.7 MHz IF e
AM + DSB
Complex Diversity
Baseband Delay
38
-- +
Audia
Decoder

OFDM Forward Errar

- Deframe Correction &
Demodulauom

. i ] Demterleavmg

1% 313 AM [BOC 5:417] A%

VFE) ohd @ 42417]9k o] RF Wef|A] 2418 AlEs IF Alsa wghdct 1y
b d™AQ obda o alv)e) @) AEE FER F IF NEe A/D 3ES AH
HAgAo g Foda A2 AER o Fod A goer MEHn. o] ARE
e opdzast tAld AEE FIETh opdE At gAYUgor W5y 3
UL 2FERE Bxsa, YAy AFe YoIE s FEC a3t A AP0 &
A gk o Ay e d3delA HuE HE AEYLS XY AHH S8

e o) A%l 4714 AdE opgEa Ak Epe

‘Io
bl
=
]
a,
iy
>
re
rit
2

oo E8 715 viep OAY AEr BaAHAA, FYolu MWL A Fe NES

dukz) 558 Waol 98 UAY AEE ofgz2l 452 gAA F475e &
Wash AAAE e WY s RYHLE ST of Fszi 7 W
Aol e Wegol A&HE A%l Aok () WAL FAFUS ATAAG 2

4303 o LhEt QA WA gE BEgel B2 NSy Be B ATEN

i=! = -
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A4 ) U9 AM e BEe A=) 5

41 DRM 3} AM IBOC Wrmnlale] ulm 34

A Fuidel A FAA] Tk W2 A4 F3el DRM WA v
IBOC w40z ts 4 Atk AM IBOC wae 7|&9 dige) gAd des 4
SANEZ A" uEE shHA o A" 407 B ovtepue} obdEa Al 7oA

oY WEs A 5 o, 7

2

Aelzt 53 EEd AgelxE AM 1BOC
o] &3 (Blending)715 0.8 A5 A& AH2gA UAHANA opdEas HAE
4 lomg v|Ee] wELES a2 sk ey AM IBOC e Ak B
z3} Ao A DRM WA Wl A2 B33t gElo] WolAn, 7|Ee opdan A%
fedo f]AE 252 A&A7| =2 DRM wale uls)] vl folert yrp F

DRM 2 Rk g2 4RSS A58 = glok ol nls) DRM 22 23 W4y

WAl S QPSKE AF&3H & loms AM IBOC o we) o &2 ole 3d4
& 7bAth 3, DRM H20] AM JBOC Witk oha Afslel S RE B= )
SEE )87 wWite) AF)Ao] =l 12y} DRM Hale sl@el ofd gl 42207
2 g 2obs ke, 3 T8 42l st e Aeddas e AHw

T8l Aol Sleh ool Wi 54 wlarh 1 41 o) dERg ol

,28,



£ 4-1 DRM 3} AM IBOC 9 wrAlel ula

[s]

vl nlAFS} DRM AM IBOC
A4 FR e sl Foh, vl &
N st Hby In-Band In—Band
¢ LTI ,
RE o) Ji(] Iz /< OkHZ., LJ/]THZ /4 10kf_iz“
(H Al e o] 7hg) (2 g Fo] 7Hg)
MPEG4 AAC +SBR .
R o MPEG4 HVXC PAC
MPEG4 CELP
TA /I 7Hs
A5 COFDM COFDM
B =) A QAM / QPSK QAM
) E =¥k 1 24kbps core : 20kbps
o cha} @ 10c022kbps enhanced @ 16kbps

42 A= H2E A 4

121 DRM W 4le] gt grE

= W EA Aol stz H= g iE dyfolrh o] HAEE 2002814 Y

stedd iz, &4 "= 05 kw, 224 2= A, 64QAM, ZE=#olE 06, 71 SE

RIS [=]

Al7Fo] 2391 4

-

ful

BolH o 2olgir o) &4 48 A Pr(zUy, FHARE, 4
1.

A )E ate] A b= FASCh 29 41 & P= HAE ASEZ vehdr



5 Emi) act ve md antf-*-ﬁr{

¥
DAM Artenno

Prwar Spitter

GPS Antgnna

19 41 DRM 9= HAE AEE

AFEE has] 2um Qeg $28 RE 255 24T 24719 547
2 YEso] AEE PColM AARLS 7+ % T3 FHsA s, GPS +41
N2 97 4% stgo 29 42 DRM Wao] AARE SEAE YEll L, 19

43 ol Ai= DRM W2ls] dAZE 9 Qg A rae) S350l

,BO,



{Fickd stiengih -
> B0 g8V /m)
> 75 dBfyvrm]

> 60 dB[uv/m]
> 59 dB[uv/m]
> 50 dBluV /m]

SFN Frohnau-Ridersdorf-Schiferberg / Route No. 1

FER

&5
——FS 8T
Fot
| surwzR [

i Fretd strengtis in didayon

23]

jia)

SRR W db T Audkg FER m %,

Influence of man-made noise (power lines) l'
P [ 3 i SRR LR AR - ‘ '——l
a 3 A 3 12 FE ! oY

&

Mezsurement distanze in hm

1 43 DRM o] Az @ g Ad 34 543



1) DRM 744l 52
Foln HYZd A g ggel dig ol FHAdS vHA7) A i 42 ° vE
W oulel o] A2 ChE 47je) Wu 87 mEE peRu.
mode A : 2 x v}, e dle|d A
mode B : 71 Addo] 23 AZF 3} Fupg A=A A
mode C : &2 =Zz WAE 713 mode B

mode D : AZ}3 A8 &2 MASE 71 mode B

" \j A B C D
Tlus) 8314 8314 831/ 8314
SRAE _
TAS= | oi08g % T) | 2113@s6>T)] 14280176T) | 981125 T)
Z) ©](ms)
RE7r 25 \ 1A e 14 - . .
y 32X1T 5G4 514364 173 %
7] o] (ms) 252(32<T) Y B4 T 3 B4 73088 T)
WG I ,
e 19 1/4 4/m 11/14
»{‘] Zﬂ ?7]% 2 on2h ) 2/3
219} (ms) 26 26 20 16
S /
7} o](ms) 400

2 Fuhth gl A DRMel dig /N H

DRM A"l & ol&aled cjxe ov]e zaads o A2 AFsts] ¢
gae vE de delest 1077 gojol stk 9y sl A BAIZF B9 2
s Ao o] fEe] HE oy dolEE AFEY] M atsEe AE oo F
SHl = WA (16QAM, = 64QAM)o] ule} 86004 18.7d37hA wdta, A]4)ul

of g utzh A EASHT O Aol 940l A 22dB7h A W

,32,



WA ARETES S AAG

DRM Al2®le] #a AbE7bsg AAZREe 275 BERE 107

o]t o} %
o Mutweol #4A4, AENAZ, HME V)&, wE dU 12D AREAd oFY

th A atak Zaol M A AME Jheet AATEE ® 43 o vEhd ik

it 43 DRM A Zglof| A HA 7heg AT (HYE Oy, a4 A B5)

Haghel dAAG
Gl et as o] (dB¥/m)
] aat
0.5 33.1
16 QAM
0.62 35.2
0.5 38.6
0.6 39.8
64 QAM
0.71 41.6
0.78 43.2

Do gz A Al 7 g RE Haw

T 44 ¥ DRM Al2dlo)x AM tielel 9pe] RF BanE Jeld Aol F
olut@ 1 AM W49 Bdad Aleole] RF Tdxld Rau]E 30d8e]n, U
A1 DRM AH] 2o 2faf] 704 whes ofd R AM REo] RF R H|:= 36.6d3°| o

I ER greR s)@Ee) wMalalasl AM Watedea) tlxlE DRM 22 A sl

[_

W Al Visee) efd@a HYRG edd stole FYU AE el BAEkA] ek

1A A A A WA 2Ehs ol A Fe] 9k o]l2E F wa 13 A



o%%

Wb 9 Aol G wXA wuTh & 44 oA g g0 /1Kol V1Ee] AM
gl tjAd DRM og2 tha Alel= 3l WA 914 ofd 2 AM wWEald

o ks A9 A gerh 18lm FYAE sl tiA]"l DRM drgel opd

gakt s | el dAE | EY AN ;}lﬁﬁ(m) A o )
AM DIG 36.6 0.2 9
DIG AM 7.8 —-26.2 9
DIG DIG 17.5 -21.9 9
AM AM 30 l 9

AM = analoge double side band

DIG = full digital
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422 AM IBOCH2] "= H~E

T nIFe Sl Aol M MAE P dlzed Ak E 45 oA 2
Aol A, AU %, 18T FAWET RS BT AT 1Y 44 9] 3
AAAZE SAGE 9 A9 W AT E R ebdch dust F gk
NEE AR AREGA AEs B3 Hu ol A zdes w29
g AIZRe) whe) AA =R rE gk 19 45 = AAWE] g ub oA
gl x 8% Aw grel

i 45 AM IBOCH 2l 9] He Hl2E7 dsizl A9 431
g | oPEED | oh2Ea L)
A W ol =] €
wEs | ug AR | saeE | saea |
Z . o | S W
(kA zha)) | kA ey | °

) o | 166008D) 0.58kw(st)

WDEZXAM | &8 | AlAje 1 Dkw lkw
165004 0.0058kw{Hh)

WW]J 2 Y Eio| = 950 50kw 50kw 2.9kw

KABL T LU= 960 Dkw Skw 0.29kw

WTBL AT AN = 1500 H0kw 50kw 2.9kw
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Approximate signa strength

Daytime Nighttime
16.0 4~ S — o R L L FB.0 g oo s | [ W TEIE
N RGN o Yo
1
14.0 el | | g 14.0 H mKABL |
= V| D2 XA [ ! WWD2XAR
£ 120 ; Rt §§ 12.0 4 : -
= ! B> |
E 100 : = E 10.0 4 y
E ! pE 1IN
2 : s 2 %07 ,
k=] ' © 'g '
& : Es &7 |
Fwl : 3 o :
® g g ® 40T :
i o &
u < 2.0 H :
- i
0.0 53 '
Enhanced to Core to Enhanced o Core to
core analog core analog

stgnal Strenpm (mW/M} / Dismnce Fram Tx (ki)

18 44 AM 1BOC #HAHAG T =4 A

16620

N

B b Ral
R SR

Elapsed Time {min)

2nd Lo Adjacent ‘8110 Adiaceat T Desired Power 15t up Adjacenl —  2qd up Adiacent T Dignay Analog Cist From T

o 45 AM IBOC AAZde 4 g

=

A

[

A2



IS
Ar e saE A3 AM BOC WA S otz g Fa099) of 5%m 7]we]

chd i BETEE Au & 5 AR, 2mV/mel RS AAREAME 3E
Falel AT oW Aol TmV/me} AABEANE F2410] THsshsich
19 46 € 2mV/m AAZEeA FAHeINE A9 vhehdch geld B

F4 Aol o 1B30km AR Sale] /b5 EE 2 5 Ao

Ll

2 i
- i
-, 1)
-4 40
- P50
CEmEr I
- G SR e B
= 17N
- iR
4
T i
ol )}

18 46 WW] Whdare] e HAE 33
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2 FY A

o
2
>
Z
3]
O
3
o

18 4.7 A= ol e AM e Wdapdn Bdsk )
&= 7S UERITE o) 1A e TRl TS EE ST R

Al
Lrol s FAIBIE T, olg R 47y ol euoler dlystE ALE3tE Y.

ZAge AUNW AM IBOC 4 ofdz1 WARG $AAY seld 5

2 e s el gk

Lo 1
B 3
L e 2
el e gd 1

Core ' Enhanced
fisoc 3 "
[BPioncer 24 28
E@chnics 25 27

S19) 4.7 o E 1 2 AM IBOCE T UAigA] @] £d =43
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3oal wag lgAd 7y

(o2

19 48 & 3 A A WA AM IBOCS} bR Salv]e] FHAe

ode e Zgsgch Ade ASE ohdza Fa7E stelwuel, i,

to

o], avE B 47hA AL ASsEn, % Frpdw wsE A

% Zujuel MAEE QFALE Pl VAT IR An & 3

Goglold, obdEa 4alvlE A A e Adn, ¥ Fvds

enhanced Aol WEAE Q1 Ade] ASolT AM IBOC WAl Fgd #4182

G Heln, obd 21 SN AE ot AR falol AHsEe 2 4 Aok

50

15+

440

38

kX ]

25

4]

831 151 A4, Interterer Enhanced with 131 Ad), interferer Core vith dual 15t ad)scent intarferers
Bisoc 15 35 Y]
‘BPioneer 10 1] 8
A Technics 10 23 24
Doeiphi 18 ) 8
Wsony 15 , 24 T

S 48 AY Al AM TBOC s} ofdE 1 vl

e
o
Wi
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e
W
H
=
2
2
ok
o
o
2
i)
g
<
=
auf
to
oF
o
oF
i

431 = AM gtt] g W) 384

b MR w9 ©AY AM oo WEwaE ) 2oL
Wae AM IBOC W4lelch of e 42 e delgwe) Ha fm, /&9 otz
LAz fale] APsstth vhA o S TV dbeld A weom 4@ A
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