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A New Moving Mobile Base Station (MMBS) Scheme for Low

Power RMIMS Wireless System
(PART I : Mutiple MMBS service schemes for RMIS QoS guarantee)

Soo-Yeal Park*, Yun-Ho Ko*, Sang-Jo Yoo*, Seong-Dae Kim* Regular Members
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AW ZFA] A|2~E(RMIMS: radio interfaced micro information monitoring system or MICROS: micro information
and communication remote object-oriented system)ol] THEF QoS(quality of service, ex: packet loss)E HAS|H=
22 Aol ol 71X (multiple IS-MMBS) 8|~ vPHE AQEsIgIcE. MMBS AMH|2 Aol AAZE &
#Y Fefe] RMIMS vd $-8Au]2r) sy el Ao wiA]=E RMIMS E¥ld 4] 371 =&
2 AFHIES 273 RMIMS $-84Rla Fo2 Qsled ] IS-MMBS o Zx 7] Anla 1
RMIMS El=|d 2 AIGRMIMS Elm|do]] gk i3l &4 ofF- 222 QoSE UE3l= Aulzv) Erbedt 747}
AR o2’ 7ol o IS-MMBSE ©]-8-51¢] RMIMS E[7['d¢] QoSE BAsH= MMBS AH|x~E AlFd
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2} Erld E8b(terminal segment method), 39 E3MH(region segment method), gAjn]AH F3hi
(application based segment method), Ezi¥ elqld R3lull(traffic type based segment method), £33 -3l
(overlapping segment method), 23t 3 (hybrid segment method) 2.2 #5 Algtalsich

ABSTRACT

In this paper, we propose multiple IS-MMBS service schemes for very low power‘and micro-size RMIMS
(radio-interfaced micro information monitoring system) terminals. In MMBS service area, when new arrival
RMIMS terminals have real-time traffic characteristic or large traffic bandwidth, only single IS-MMBS service
scheme can not guarantee RMIMS terminal’s QoS(quality of service) such as buffer overflow or packet loss. In
this case, the proposed multiple IS-MMBS service schemes can be effectively used for QoS service of RMIMS
terminal. According to clustering method of RMIMS terminals and MMBS segment method, the proposed schemes
can be divided into terminal segment method, region segment method, application based segment method, traffic

type based segment method, overlapping segment method and hybrid segment method
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SR Wgel] £Y 4 glth BTSS wal
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o] uhE Z}zte] IS-MMBS7} U3 54 (o
2 £9 CDMA <l 7% X3 pilot offset A%
£ 7HE APE THIES 39 7 Fe2EE) A
9] RMIMS E{v]de] slaleli 2 o IS-MMBS
o] Al 7FAHe] Aol AxE AlFdch =3
MPMSS w2z} =2} o] HpAle 7k IS-MMBSo||
utzk RMIMS Ejvld &g & 487t gle 44
o} itk IS-MMBS 7k Ak Au]A 7FHe] #5
(uniform) 3slejolat RMIMS Eje]d wvsle] 4=
=4 4 Sk

3.2. ¥ 28 2y
(region segment method)

9 & 4 (RSM: region segment method)
< RMIMS ©Erlde Zzkez 3 Zel2Edy
(terminal based clustering) “Hellx] IS-MMBS~}
2E EAY eljle] RMIMS Eodel] gk Au)a
E A¥3l= Al Elude] QoS BARS YA
AHEEIc) o] Wby MMBS )& ojdg Bahs)
of B3l 7zt oz IS-MMBS tsle] IS-
MMBS2| Au|2 2t Ef] Az RpE Sol:
nhdeltl. MMBS AH]A dodS Basid 7z} oy
HE W Afujasiel & FEAEY A 4t &
olEx FI2ElR A 2k o)FAZY o] Ao}
ABR Z+ $8E gHd 43 3l& RMIMS 3
A E @ Rrr A7le] #olAA ek a8 4 &
MMBS HiAl Au]A oddolx] RMIMS Erde)
QoSE HEAsl] gl 9y Hadsle] o
IS-MMBS AJu]23hs o8& BeiZd).
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Y Header Node
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Clustering Group 1 Clustering Group 2 X

a8 4. 99 TS o183 oFF IS-MMBS AH) uhy

2321



T EAIE}E =F-7] '99-12 Vol.24 No.12B

a7 40l FEAEY A gt FelaEE
ID(identification):19)4] ID:8 7}*] 877} MMBS &
A AplA Gl 2AF W 27| DA RMIMS
ejulde] 47t Hom shie] IS-MMBSE A3l
QoSZ RAsN= MMBS AH|AE AT 5 ik
=y AE Eskis RMIMS Elo]dEel o9t
MMBS Av]2 &7 22k =" shie] Is-
MMBS ¢ 3ozt Fe|aels) Age REso]
gl ZE RMIMS Ejmlde] s QoSE H5d 5
e 797} 2hAElA ol RMIMS Ejmde] A=
& Aujzs 87 Aol Ry 22 QoSE 5% 4 ¢
om RSM HMA]ollA= MMBS AH|2 9dedS 1§
48} 7o) Z¥j~ed A ID-1,34,5 393} ID-2,6,
7,8 22 33l IS-MMBS AMH|2E it

2 ERellxE RSMellA F9E 33 F 7}
Z] ISMMBS Al FEE Adsgck 3AE
Balanced Cluster Partition Method (BCPM) H}bHo]|
ol o] wpHe FejxEy Al AeE s
RSM WAlol|4] o3 Batsled] ARSED Al
o] Holx FEsIFt 4% AAe]l stk EES)
BCPM b2 7bzhe) F|xely Aojjxie] =&y
2312 weislx] 9a Wes] MMBS Al o9
dlMel Zelaes A Jleuks AT d9E
23 slmg 34 sE It gt aBEs
BCPM WS RMIMS Er]dEe] Euy B3P}
AA FelzEs Ao F5sH Ex=e] . &
el2Elg] A7k olEAEY] H¥rF fARE 79l
t}E IS-MMBS A8|2dlr] EFxez AH4d
= etk

Al (17),(18)-& BCPM  HRAlollx] M7He] IS-
MMBSE AH3}e] MMBS AR[2 F9E 99 £
g8 A5l 2 Gdoilde] R AR T/ Y
olch. Aol N& AA ZE|2E¥ 4 7ol

& oJod 23 si4> (region segment number)o|th

Nim]
ZTK‘KA &

R! = K=1
DS 1 (‘11 F0y v +°‘fo~“1)
C
2
RMMBS = reverasenrna (17)
N-(M-DNrM]
TK.KN +Ey
RM ot KM NMl
e l_(aN—(M-n[N,M]-F ....... +ay)
C
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Rimes = Kel
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C
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Ripps = v 5
N-(M-y|N/M}
Ty +Em
RM, o KeM- Nim]
MmBs =

l_(“?'g%—n[um] "’“wx)
o}

Al (17), (18) ©llA] =|¥Kconstraint) Zt-S R >
RIMMBs, Ry > RZMMBS [ , RTH>RMMM}35)
& WA AL ik

BCPM T} MMBS 48] vhio)] gl A%
a3 59} o] aiElel. koA B 4 iRl AF
o) shte} IS-MMBS(M=1, M - IS-MMBS 2] 7}
S Jehich & Algste] Au|ag sl A

2 A& QT Aol QoS WE o X-E A=IF F
o WEsA Hwl Mua AR Eorta EE ¢
gom M=M+1E Z7} XA IS-MMBS A= &
st 27} A7 BCPM Hbgoll 2)sled A R >
R'Mvss, RTH > REMMBS;  ovvvereenns , R >RYwvvms) =
QoSE EZ w7kx] M 3k& F7t Al

RTT Estimation
by single MMBS
M=1

QOS guarantee?

no

M=M+l
|

balanced cluster
partition method

1 2 M
(RTH > RMMBS * RTH > RMMBS """"" RTH > RMMBS )

I

2 5. BCPM(balanced cluster partition method) HhH<)
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32| 7. RMIMS QoS ®AMS- 93 MBPLSM u1

I wW®] RSM(region segment method) ¥hH-2
Q9 2% Aol 7 FelsEls) Aol Eed 2aE
aEsle] 9E E¥shs whelcl 49 =49
3a} FAHE 1% MMBS Al 3o $-eopt-
mal balanced load partition method : OBLPM)-2
Al (1909 22 g2 3 & 5 ok 27 6

Al (200> MBPLSM  HFj{ollx]  o}5-8(bi-
partition) AJof] e Bl AHEHE L2 el
et 739 1(CASE 1) 2 A AZ(first laye)ol]
o] ol S 2(CASE 2)= = WA A=
(second layer)ellx{e] §F ehich

A EdY 33 4 29 23 GF ReE CASE 1 :
=% first layer : fip:) = min(RIMMBs R MMBS) >
(@ , az, A3, weeeernnen ,api-1)

1) Region Segment Number M=2 (@p1, Gp1+1 5 coveren ,an)

fp1) = min( R vimss - Roruss) (19) CASE 2

second layer : f(pa1) = min(R" yuss R'  Mmps)

2) Region Segment Number M (@ , a2, .. ,Ap21-1),

SpLp2Dmt) = min(R yuss - Romuss, R yps - (755 Fu— pi1), (Ao, Aprsly cvenne ,aN)

R’MMBS, .............. ,RIMMBS'RMMMBS)

T2 OBLPM HPL Al(19)ol4 153 4 3l
£ upel o] <3y ¥ AamlE M 9 vt &
735l B Axlee] BQaste], MMBS Au|a F
of A E#Y 3G Heii= IS-MMBSAE|~
8Y9E& ApiR(reshuffling) stodof I}z Fo]
olel o] gk o2&t EAE A A
Al A Yt Bt ol 2 wbge oA
o] gol3t MBPLSM(multi-layer bi-partition load
segment method)H-& A|Fslsick o] wbygL 1
H 7 & o] 4 A TS M=29 A9l o
&4 33l

Salola] B 4 9JEo] MBPLSME M=2 gl 7
SErt 9o & FIYPslez o] vl &
o|8lx IS-MMBS®] Au|A ulx] FAE 0|52
(bi-partition) 2.2 HZHAA HAi3} & 4 gleng
AXZE o] 7153 wielh

18 8¢ MBPLSM uPHo| digh Aa|Asl 44
=& et

I3 8¢llx) PART Wi o5 99 ¢ ¥
Wolla] 7z} o9 QoS RA oRE ehl:
wHeolrl BOTHE ol53d 4% 3t 257}
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RTT Estimation

by single MMBS
M=1

PART = BOTH

N

no

M=M+1

Multi-layer bi-partition
load segment method

!

(R > RS PART = RIGHT

(Ryy > Rygtyas)PART = LEFT
(RTH < R;{:ms‘Rm < Rl;i:;s)PART =BOTH

I

17 8., MBPLSM dPge] izt &A%

7 3} 7o) thAlE o)5-H(multi-layer bi-partition)o]
w3+¢ ehdch LEFT, RIGHTE 72 o5&
2 % 7k 0B% 7Y BT EY A7l
(R < RleﬁMMBS) , (Rm < K ightMMBS) 7F = QoS
& T3 S A9E Ve, 2 8 Yo
A t}AlZ o]5-H{(multi-layer bi-partition)e] E.83%
£ epdcth

3.3. E8Aujad FEEHH(ASM ! applica-
tion based segment method )

ASM WP Sguld by AlESted
ksl -84~ (S, Sy, ..., SN, SN} HE FE
2613 AL AT Aol ARSEY NS 7 34
|20l meiad #3315 IS-MMBS  {IS-MMBSs;,
IS-MMBSs,, ..., IS-MMBSsn.1y, IS-MMBSsn}& A}
£3h= ubolr) 279, 10 MMBS #A| Avjx
Jqoolx] SEAu|A HR Ag P AR)aE
sz CdE viehdch 23 10004 o, 8= 2719
SEAH2 S, S B VRl SelaER A8 A
o] qlrta 71 E o shiel F=izEd A =
Ashe 54 EA Yoo gt By H3E et
Hcth. ASM HPellA S-8fu]xe] Eefy Bl oF
o4} A|q}z}k PSR,VSR,XSR E=)9 elgle] shte] -
39 7} 4% 9)31 PSR,VSR,XSR ¢] %3} ez
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)

(]

ASM. WAQl Sl B SEAHIAE 7}
A= RMIMS Eulde]] tigh Al sasi] o
ol EdY ekl 2 EdY ¥3pt 3UT HYE
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o] 7] T Ao HBA A Auls AR
A8 AResle Hbol=E2 ASM wii} o] B
g S8 FelaEHE AS sl AE IS-
MMBS7} 3-8 Aol HA3E wA" shig)
sl Ml AR Hng Fao] sl
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1__ 1 2 N 21
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A Qe 7 ggAuls FeaEE AT
w0 7|62 CDMAS AH 9ol e
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RMIMS 7} 503 Eehs 542 7Rm2 a5
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arrival rate

Application S

arrival rate

Application S ,

service rate
[Csvves |—p
| SS—
[ Application S | clusters ]
[svmes |—P
. . | Se—
L Application S , clusters ]

a3 10, S8Amlad E

Zo] zZhdsiA gk 71" RMIMS7} Z7] AJu]
2 R Fol7pr] o A Wi¢] o} 2 RMIMS
wdzte) wls Alele] Wldh E7)7) o]Roixdol 7}
o} =3 A U] RMIMS Elnlde] & Walsh
Code S0l 9J3|4] CDMAGIA EAd) Au)~ &
% 9)& Hul RMIMS Blnld Sur} zlojo} gtk
212813 A Jle] RMIMS ER]d 57} shie)
IS-MMBS7F Alg& ¢ gle HA & FHEd
2 A5 7 SElzEE As TG A o)
A7} gl = ISMMBS & & ol Afu]
25 A Wxe] Zej2EE AL FE WPEE
A& T ek

ASM H}Al-S- A8 MMBS AH|A ASol% A
Z Aqu|AE 278 RMIMS Eelde] 47} 7}
A = 7 S-gafuls H2 QuSE wE 3R
Fshe A DA ol At deld
AR WAl g9 B wkA, Eud B3 HAlE
<+ Al B S8 ZelzEE A B
g o5 MMBS AHlA BEg Eojzh 4 itk
2% 11& MBPLSM Hov_l—g— AHgsle] ASM HRA]
oll<1e} QoS x4

£ A —&HH]A IS- MMBS xqu]

= vepit

3.4. Eci= Efldd ZEHMH(TSM - traffic
type based segment method)
TSM 2 Eg ez Feasy Ag

< A% IS-MMBS Au] 2 wb

TA8le] IS-MMBS  AH|AE 35k uhgolrk
Arlx= Zlsgt EdE elgle] wel FHsiEl A4
IS-MMBSZ AHg3sle] Av)~ ok AlQKgE vPge
415 PSR, VSR, XSR A7}A] =z Els]S 714
= ATE zEElgenE A AL PSR Ed
2 Elgle] RMIMS, VSRE=Y €}q] RMIMS,
XSR ©El3] RMIMS EP[dEZR o]Roix|n] zpzh

Perform the application
based clustering

I
<€

RTT Estimation by
each application MMBS
S; PART=BOTH

In-service start

i
i=i+l

All application T
In-Service

yes

Multi-layer bi-partition
load segment method

(R, > R, )PART = RIGHT

Ry, > R,:;if;s YPART = LEFT
(R < Ry us Ry < Riow )PART = BOTH

I

I3 11, QoS XAE $3t ASM Hh O] A
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IS-MMBSpsz, IS-MMBSysz, IS-MMBSxsroll <3l
AfH) 2 whze)

TSM e B4Y =g ekld Fdse
MAC (media access control), A4 T2 EZL Al8-
¥ 4 emz BE = dkle FA A4}
+ IS- MMBS #{8|x HEr} IS-MMBSe] MAC
2 Ad Z2EZ HAE B84E ¥ 4 gtk
ey 22 By Elgle] ZeiaEs Adrel
RMIMS &2 Zp7] o} A d93Es 7H
Ueu® FAF EdY e}l 9 AP d9EE v
A= ASM (application segment method) Wl 1)
8 SAC, HACAJoll gk-x B |37}k Ry AUt
Alo] EabsiAl "l UdubA]l EsfEl A9 )
FEHE A 6),(D A 7ol N Al A Wellrfe
RMIMS ejn'de] A qFe] gho] 4 (237 22
o] FoiA) Ak TSM Wl 7A-%elli= 4] (24)¢} 2
o] lc} '

oy =Y PR+ V, +3 X,
! m n

oyt =3P,
!
o =3V,
aF =YX, 24

Al (23)ell P,V X& 2z} PSR Ed¥, VSR E

PSR

arrival rate

(23)

#l9, XSR EHES Yehly [mn & 22 2
26y A Jleld PSR E#E elgle siAe
RMIMS E{7|de] <, VSR =g ©Elgle 7ixje
RMIMS Efn|'de] 4 XSR E#Y ejle 7R
RMIMS E{v]de] 45 vehiich 2] (24)= TSM
o4 Eae] Ely] PSR, VSR, XSR 4zt of
3l N WA Z|2EjdddxY RMIMS E{n]de]
gt dlole] A4ES ovidick

Aula 3wy 2 Ax=ASM HlE fakst
o 18] 9,10,11904 Application Si WAl Traffic T
E AHE Eoh Bl Ef] A9 A7E QosE
A 98 AAERe (R > R, RVm >
RV, Rm > R 1§ 2Esjoiol sjol, s
2 Eshe A$E 7 EdY siEE oSS
MMBS AH]& 2= Bojzlin

-

3.6. & Fadhy

(OSM:overlapping segment method)

OSM HbH-2 RMIMS Eu|de] Esjjg glglop}
844812 Elglel] FAIgle] Elude] $ix]d] wE
e|2EE AES A5k MMBS Au|ae Ed
g e, 8N~ 2HEE AL IS-MMBSs,
IS-MMBS7;, 5§ AM3le] AMulx ke A4S 4
ghe}l. OSM uhellA Eziy eljlH2 Xulag $=
Pl A e e 2 1264 B 5 9o
o, 7} E#iFe] djgt %4 IS-MMBSes, IS-

PSR

service rate

IS-MMBS tracking for VSR Traffic ]

IS-MMBS itracking for XSR Traffic ]

a8 12, $3 8PS A3 ISSMMBS A
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MMBSvysg, IS-MMBSxszS AHE-310] Anjasich
OSM HhiollA] ZE IS-MMBSE 2+ o)% 7
22 /M Al s A IS-
MMBS Eo] 2+ Aol EAjatwr Aujag AlF
g = olvk 27 1204 3 WA Fel2EE A
oA IS-MMBSesg, IS-MMBSvsg ©] Zo] Zx)shd
Al Auj2she 2459 woFEch a3k PSR E
A AH)AS A2l IS-MMBSpsri=  AA)
MMBS A2 ododol|x 1,347 Wis) FHAEFY
AERHS whEstHA AaE AlFsla, VSR E
7 AH|AS ATsls IS-MMBSyse = 1,234 #
® AL XSR EHY uAE AT IS-
MMBSxsgi 1,5 AEHE HREsHA Au]s gl
Blvdd  Ze]~Ej8(terminal based clustering)
W& AMS3k= TSM(terminal segment method),
RSM(region segment method) HFHEF] Ajo]x-L-
S&Au A F5E, By ekl A4 IS-MMBS
E AMESte) Aulx sk Zleld Zb Al el A
vz 549, =949 eqd RMIMS Ejmde] o
% A %(deployment density)7} ZA] 92 = A
7ke] A4 IS-MMBS$] olzAz] & A7le] ¥
129} zlo] o}2 54L& Rt 2= EY A%
Rrrol] oigh AubHQl A (93} vlasfia] OSM w4
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RY — 25)
A= o+, +O3YC s
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omsle Chums, Clamms, Covmps = 72 Ezig
elg] IS-MMBSS] A% 53 tjoiEg onlgic) =
g Al (25)0l4 S=2E8 A ID ZH{1...N} < 4]
©) ll BlsiA 54 =T Eslo] M A WE
o] ZAskR] oH& 739 NULL ol 2 4= gtk

OSM HRAlollA] Afulz 254 {R¥rr, R¥m, ...
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R¥m > Rr 12 9= A2 4 g 4% Ae
IS-MMBSE- AR&sle] Bjvld B3hbd, o9 ¥3
3} Zho] t}EMMBS AR]A REEZ Fojzd 4

olek

Perform the traffic type
based clustering

Calculate the arrival rate
about each traffic type
T termpinal

le
[

RTT Estimation by
each traffic type MMBS
7, PART=BOTH

QOS guarantee?
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In-service start

i
i=i+l

Perform region or terminal
segment method for specific
traffic type IS-MMBS

]

23 13, 34 2l QoS RAE 93 £A=

o3 132 =Y elg] ISMMBSE ARSsH=
OSM Hpalof] thgh Au]x A EE VEplSch

3.6. =g & 2
(HSM: hybrid segment method)
HSMi 28 1e4] 8 5 glRe] 3-8 Awl=d
by, =g el 2 ub, eelddE g9
ZE]Z(terminal based clustering ) W4 QoSE
BAE 4 g Ao 49 B by, BHeld &
shibdol] Alokd wWhH-S B3hhybrid) eHE ARS
sled IS-MMBS Au|AE AlZsle uhgolrh <l
4 EviddE Ze{2ey s AMEe OSM
whS AREle A 24 EdY ik Rrr QoS |
Rfm > R, R'm > RVr R > R |} & A
2 Al gvide] wWeol HAEle A A &
+ g A7 2AY 4 9lrk 53] PSR E=d
o] ol WAs|A FHH sh}e] IS-MMBSesk & A}
231 7 9ol PSR =g Elgle] RMIMS Elw)
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