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Abstract

The terrestrial-DMB (T-DMB) provides one-way broadcasting service in intial phase and two-way interactive data
services through a return channel of mobile communications network are commercialized recently. The possible evolution of
the T-DMB will be fully convergence between the T-DMB and other communication services such as telematics, RFID
and so on. From this evolution point of view, a framework should be defined for supporting telematics and RFID
applications on T-DMB platform. In this paper, we propose an integrated service model that could support RFID
application services on the interactive T-DMB. To realize the model, we design a service scenario, a network reference
model, functionalities of each entity, a data transmission mechanism, messages, and coding rules. The service model could
allow users to support the identical RFID application services over the T-DMB network even if T-DMB terminal doesn’t
have RFID reader capability. In addition, in the case for providing the interactive TTI(Traffic and Travel Information)
service, users could utilize the current location based RFID application service using by the TPEG-Location application
that forms the basis of user location referencing. The messages structure is designed by following TPEG standardization

Keywords : DMB, TTIL, TPEG, RFID, gldad

I.ME

Tk

z719 gAdstet YEYAS AFgstd A 1 tA
g g9e 533, Fddgss Agste A 2 gAE
o glstu ok Auls Fg HF AFH S

" A3Y, EXxgEn JRIER
(Division of Information Engineering, Mokpo
National Unjversity)

A3, FFAAZAATY AggaALd
NP dTaE
(Broadcasting System Research Group, ETRI)
YAt 20061 d8€14Y, +HLEU: 200639€119

*%

s

(1004)

THoln. W
DMB AMH|&E &
At DMBE °lFEA#Y §3& T AU
Plgel g X&Fstn len, g9 Heng TV A
HA(EEhe 2atd AFUACA Au| (o] 5E4l
D7t A e DI 49 WY E d@AE
Hojuhe FFEe] B MH2E AT + Uk

AZADMB AMul2E ZA HYL, 22 uolH
A Eobel dg S ZF38)

& o

11
i



2006 93 HXSZ

&3]

7t ARE Aol dolg QUi I $4
8 ATE & Jok dEFHeEE BF H AP A
B(TTL Traffic and Travel Information) A{H]Z, ©]
ooz =2y  #¥  do[E{(PAD; Program
Associated Data) &} Aju]2, HEju|tjo] A dE
(MOT; Multimedia Object Transfer)S o] &3+ HE|n|
to] dojg] Aul2P £a dojg 9 P dolH
23 g2 w57 MOT &atol= 4™ Timed &
gol= &, WE § A|E T XulAEe] FoHn

[« 3N<)

At o3 Mu|AES wubdk ubd: T oA o)
JEEER R BAdy glon Izl REE X
A3l7] Y8lA olFTAl TS FEALGRE &30

SHH ZAPE}DMBQ]
QAR 27dlE
A dA &1—201]% °1%%*J A= g4
e dolg Auj27t AlFEh %%Aiﬂl* g
A F5A T $8& o)8sA &1 AAMHY
SAHAE AFdh AA dAdAME gL o
£330 A, A MulAHI YE olFFA &84
Hj2E DMB @A a9z AT F S84
vl ghdo A9 Aol o]Fojzitt o]F AT 7
2402 nEgde Fo dasith YA dAAA
ol 54 Alz¥l 9o thE A|2HET AAEIA A
B2 g Mk dFS o Aolth. 4 &
W, dyjg s Al~d 2 RFIDS}; Ak DMB &
oA d#rjel~ 9 RFID ~%HHI*E A ket

olg] gt - WS 3171 $1814 DMB 4%l
A %—%Aﬁﬂlé 2 dyugs &4
seamlessdH & = e 7|=FAd G
np ol FT¥ 0. 7]2 0] DMBAA A Fahe Ay
4 ol9jox, o]FEA ¥ daugs Auj2g)
54 £ de BF A o] AAF o} &t
t}. Z2lz DMB Au|29 439 FFAQ dx
T2 YA DMB Al&"3} o] A2"HED 53
o2 A3 AFE F de EAFA M2 M|~
% AAjsojol g} T3 55 nEdol Ao &
E23x "yl

2 =8 ME DMB SHdA 2 LEA2E
F43 dE AANEY] A8, AGADMB Al2dl
A dyuigs &40 2 Fo g 55 RFID
SEAN2E 48 F e T v ZEE AL
ok Aokek Mula mdo] ¢S A Muja A
Uzle, WEYa Fxrd, A=d 74 @3 7% A

aL

5]

[=]
=3
A

o]

T
s

=1
TR

g

j
2 R

2

2
A
3

=EX M43 HFTCHAO Z

(1005)

15

o], AR 5& FAHoR AAT 4 AANFT =
3 A Zdg FFES BIE F IAEE 3] 9
84, TPEG(Transport Protocol Experts Group)''% 2
S w2E fAR ZgYgs AASE 22 TPEG
£ P2 AA P}

B =R 74L& thgd Ao A& ol A IF
T AFEA, BA B AL B 224
DMB9 ©lelg] My~ $3 TPEG 7]&, RFID
SEMHAES 203 Al MAlAE #lst DMB
718k RFID $-8AH 2 2dE AAstL, T3 A
vl AvE e 9 YEQA Fx 2, 78 424 A
289 A 7% AA 55 7ledth Al VE3dANe
TPEG ¥%¢ wWE2%& RFID ¢4 WAA Fx9 29
TAE AAsE wpxHe g 288 2

o
L
E,

o. 23 A+

1. 4584 B AMbja A
HE-5A % AH2E 93], DMB ¢ °]FsA
8¢ % @Y Q7 =Z2AEzAN, MEMO

(Multimedia Environment for MObiles), VALIDATE
(Verification And Launch of Integrated Digital
Advanced Television in Europe), MOTIVATE(Mobile
Television and Innovative  Receivers), MCP
(Multimedia Car Platform), DRiIVE(Dynamic Radio for
IP Services in Vehicular Environments)™ o] glth.
A9 §3 Z2AEQ MEMOE 49l 2
A7) GSM(Global System for Mobile
communications)® ©AE 2¢e wWEWe DAB
(Digital Audio Broadcasting)& Z#AIA 83 F
A el H&E JhestA stele d7eld. MEMO
HEYAY MEdEE 29 19 Yehith. MEMO9
ERQdAN FEE H& FFANd(uplink)e] ©]FFAT
o2 A= Ho|th. DABS 7%, 3t HEE
dxoA 7 FEHASE] & 115Mbps°1ﬂ] ol&
orgre] WEAMu2E g A d (downlink)©] .
w2hA 96kbpse) A de] RFHE GSMY DABE
AFE A, FEF] FAJHA H& Au|&vt 7bs
&} °]E1L1 Efgo gREE2 vEYAA GLV]

o]
8 %

At ©]EF

s}
o
2 0]
q o

L.L

7HA] grdojt HolgE Rul& P%zﬂaoﬂﬁ A st =
uhE ARERFE 96kbpsTre 2 E AA =F9] AEY A
A A4S AT & Y& AolF 711 MEMO ZZ 3

E7F yE Agolt



16 X A4TDMBE /8t TPEG 7|8t RFID S8AHA 2HT 9
MCN o [E 11¢ Zz87 dedgAY 22 29 730
& vERT
w _ SE 19] TPEG-INVE 7171 HE F8 42 g&
Home | [ Visited stE s} ‘ﬁi’&"é% A, A&, AEAA € WA &
PSTS | | P5™ ¥ X termediate 4 =& FA4. 3E 29 TPEG-SSFE TPEG ¢4
WA ] WO o ' oA = A}% 2y, o % =z 728 FAHY
t}. BE 39] TPEG-SNIE MH|29 YEH I AH §&

- MCN : MEMO Correspondent Node

- MMT : Mobile Multimedia Terminal

- PSTS : Personal Service Transport Service
- BNS : Broadcast Network Service

- INS : Intemet Network Service

- MHA : MEMO Home Agent

- MFA : MEMO Foreign Agent
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Table 1. TPEG Standard Specification.
Spec. Description
INV  |Introduction, numbering and versions
SSF  |Syntax, semantics and framing structure
SNI [Service and network information application
RTM |Road traffic message application
PTI {Public transportation information application
LOC [Location referencing for TPEG applications
PKI |Parking Information
CTT |Congestion travel-time information
tbd |Environmental information alerts
tbd |Weather information
tbd |Introduction common data types & tpegML
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7lg® ‘B2 D9t = A9 URLe 4 23
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e A% & O TFLE AEE 4 gk

Z|EH ez TPEG WAAY ZPLs a2 g=
o, 48 §&& HARS FYsA RFID §& HAAE
MujA AxdeE gy AXUE dojgd U3
th. RFID $-§ wWAAE 3719 d=2 74" v
A g AHolWE shte RFID -8 tig HAA
A FE F, WAA D, ¥A W, wAR A AL
AR FoE 59 ARIL A RFID-°|WE
Aeolds S8 tig A AF FEst W,
3hte] RFID-oWE AXVEE ¥} vixT g

Eole 7]&8 TPEG $8¢ TPEG-Loc WAIAE 1
2 F33

RFID-°|YIE AXWEE T/l9] =2 A, #
F(classification) B=& BEE $&AM¥|2E JlE g

We BRaed L8 s Bele dee An
Bed(sub-type)& 712 4 ok 4w e A=,
ol2(ol; 39 W) 59 2t Bdol i ARAA Aw
7t A& RFD 82 ID ol e shpe) Au]2o

W shtel Bl Db ARRD. Zex Ay

URL "E=ede Edlx M URL F47F AAH
Sagng': l sams—[ BE »ol I CRC lsam au’ AbiA oye
HBIA - Tywx spa] Abi~ Qg ] AHA SER fn (REHE
oy (SID-A) (sm-?—l {SID-C) mld %EM)
Ay A TQ luumaz?‘ Juumaze HH1A 2T
HE|BYA ETyY | EZugy | s Eag
HA FTHE

T e G
RFID 88

#EHE: lunm a2l aamul RFID-01ME 2HOIL |T;,Eggg°
RFID-0|ME D | Gonent | wp=

B0/ |29 | o IE?S‘?DISWSIE% R

38 5 RFID & HAlx] =
Fig. 5. RFID Application Message Format.
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7t. Coding of Message Management
Container—RFID application

<rfid application>:=

<intunli>(mid), . Message ID
<intunti>(ver), . Version number

<intunli> : Number of bytes following
<bitswitch>(selector), the length indicator
if (selector = 1) <time_t>, - Message elements supplied
if (selector = 2) <time t>, - Message generation time
if (selector = 3) <time_t>, ° Start time

if (selector = 4) <time_t>, ° Stop time

if (selector = 5) <rfidll>, ‘ Message expiry time

if (selector = 6) <intunlo>, ‘@ Severity factor

. Reserved for future use
: Unverified information
. RFID components

if (selector = 7) <rfid12>,
if (selector = 8)
<RFID_components>;

* RFID2] message management container

e RFIDY AAHY FEE F2

e mide} verZ AR BAIAEE %} T Uk

o <time_t>F ol&3|A ®wARAZF TEA AZH
AR o] A R/E ALY 'EEAZE 5E BA @ 7

==X M 43 A TC E

(1011)

H9z 21

Aot
e severity factor®} unverified informations ©]-&3)
A AR FEE YeRd & 3l

(1) RFID components template

<RFID_components>:=
<intunti>(n),
n*<_component()>;

: Number of components
: rfid component

(2) RFID component template .

<RFID_component(x)>=  : RFID component template

<i.ntunt.i>(id), : Identifier (id)

<intunli>(n), : Length, n, of component
data in’ bytes

n*<byte>  Component data

(3) RFID component — TPEG—Loc link

<RFID_component(D0)>:=
<intunti>(id),
<intunii>(n),

: TPEG-Loc Referencing
: Identifier, id = DO hex

* Ley n, of component
datr;gth o PO

. TPEG-Location Container

<tpeg_loc_container>;

e TPEG-Location component
« RFIDY 914 A1

Lt. Coding of Event Container

(1) Classification

<rfid_component(C0)>:= : Classification
<mtunti>((ic;), : Identifier, id = CO hex
<intunli>(n), : Length, n, of component
datam’ bytes
. Classification of RFID
<rfid01>(type), application
< >(subtvoe) * sub-classification of RFID
intunti Su type, : classification components
mx<classification_component

o 2 gXu|~ typedt subtyped 7HAlal RFID

=] S H =

o o= Wl

e Type¥} subtype2 RFID $-&XAH|x9] £7E
velgs, 84482 JtHnEEE BEsed
A&

(2) Description

<rfid_component(C1)>:= Desc1"iptior.1

<intunti>(id), : Identifier, id = C1 hex

<intunli>>(n), : dlftgg$ brirt of component
: language code

<rfid21>, * type of description
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<rfid09>, Ct. RFID Application Primitives
<long string> : description .
Cintunti>(subtype), - description components (1) TPEG table rfid01 — Reference table
m*<description_component() ' Entry in related TPEG
e _ Code Word table(subtype), table name
* 2 RFD typedl ool 2% A%, 0|8 0 funknown vaiame ~ O no TPEG table
: 1 |RB Movie TPEG table rfid02(---),
Information Movie_Information_class.
(3) RFID Tag ID 5 |RB Advertisement |TPEG table rfid03(. ",
o o= and Marketing Advertisement_Marketing class.
rid_component(C2)>= . ppm Tag I 3 |RB Production | TPEG table rfid0A(),
<intunti>(id), . Tdentifier, id = C2 hex Tracking Production_Tracking_class.
<intunli>(n), . Length Of component 4 RBOII‘?rlllaSt_i(I);llne g&%&bﬁagd%( ),
. R . RB S TPEG table rfid06(:--),
<intunli >(id), : Tag ID _ 5 omug%llqndmg Surrounding Information, class.
<intunli>(n), + Length, n, of Tag ID in 6 |RB Cultural Assets|TPEG table rfid07(-), Cultural_
yies Information Assets_Information_class.
<rfidol> * language code 7 |RB Multimedia | TPEG table rfid08(-+"),

’, : RFID service description Contents Multimedia_Contents_Class.
<long_string> ) *Note; RB: RFID Based
m#*<tagid_component()>; Tag ID component e 22 as

£ Az o] A . . L
o rfid2] #& "o 3ke] description®] Ao ¢ (2) TPEG table rfid04 — Bus—Line_Classification
. < rfid 282 1 FEFE EA -
string=| &< rfid 091 2k FRE & Code | Word (English) Word (Korean)
‘ 0 |unknown & 5 gls
(4) Content Server's URL 1 |Bus route map W wd A8
<rfid_component(C3)>:= : CP's URL 2 |Bus transfer information |2 &7 ¢l
<intunti>(id), . Identifier, id = C3 hex 3 [Subway transfer info. |HA HA ¢y
<intunli>(n), : éﬁtggth n, of component 4 |Taxi transfer information|®A] dA <k
: Iingtufll gtif URL in 5 |Bus arrival time W 22 o A2
<intunli>(n), bytes = 6 [|Current Location 29 da 9
<rfidZ3>, : URL classification 7 |Bus operator 2 FE43|A}
<long_string> ‘ + CP’s URL address 8 |Bus traffic information |[H& &% AR
m*<url_component()>; : URL component 9 |Claim report WA oS58 Ax
¢ rfid23¢] URL typeg &%3lo URL AA 10 |Bus ticket buying W2 g 7Y
o strings] &S tfid 099 ROE 7 FHE HA 11 [Bus surrounding info._[4= A% 74 A

(3) TPEG table rfid08

(5) CP Information S — Multimedia_Contents_Classification
Word (English) =~~~ |
<CP Infonnatlon _component - CP Information Code
C>: : Identifier, id = CA hex O | Unknown
<intunti>(id), : Length, n, of component 1 | Music
<intunli>(n), data ‘in bytes 2 [ Music Video
m*<CP Information_ : CP Information components 3 Movie Trailer
component ()>; -
4 | Online Network 3D Game
o Muj2E AT Zux AT AR 5 | Online Network VR Game
6 | Online Multi-play Game
(6) Advertisement 7 | Online Multi-play VR Game
<advertisement_component( * Advertisement 8 | Standalone Game
G>= ! Identifier, id = C5 hex 9 | Game Item
<intunti>(@id), . Length, n of component 10 | Character Item
<intunli>(n), data i’ bytes 11 | e-book
g%*)<advertlsement compone - Advertisement components 12 | e-Coupon
13 | Advertisement
o ZHlz AF2e) EF M| 2o diF Fa 14 | Push Advertisement
15 | Cyber Money

(1012)
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Table 2. An Example of Bus-Line information Service.

Message Management Container

Classification

Type(rfid0d; Bus-Line Information) @ Bl& =4 ¢
Description

Type(rfid0d: Title),

String("M & A& SHEY), DAY A R E

Image("A-& AlWH 2 AL t A2 map
RFID Tag ID

urn‘ods'id-data-btic:0988.123456 S D
Content Server's URL Tag ID

empty
CP Information

String("AM&A] AF, FARF HFY) . AuA A TIA}
Advertisement

empty
Reserved

V.2 E

#29 AAIDMBE ol5EAT Aitste P
dole AujAE AFdith FzxH o2 DMBE 2 v
g2} RFID YES A Q%58 o)dxel 841
25 AFshe Hge g 13 Aotk B =FdMe
A43DMB7E FHF JHHEE FAE AT &
744 RFID 4A¥2E& AZTE F e T8 Ay
2 Bdg AdEgn. 281
5 (feasibility)& AAIBE7] A8 Au]2& Alde] e, o
EQA Fx 2d A2g 743 el dlolE M Y,
TPEG E&¢ W2 dAA 2 29 7138 AASA
o} & =% 9shd, RFID g9 7]%° 2= DMB
SN, A AFTHIL = RFID 8428
a3 7k vl AF AU ZE RFID 44
H2(Edx)& DMB 9ZoM: FdaA ATee
4 itk §3), TPEG-Loc 4% ol 4322 A4zl
AANE 7€z 2F 2 93 HE(TTD AB|&E

gk ofyz}, FHolAM AFd= EE RFID $-84HIE
€ °ol8¥ & 3lrh ¥4, £ =< DMBS} RFID ¥

2
g Mulx 2o H@ B2
FHAA B Av)2
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