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A New Moving Mobile Base Station (MMBS) Scheme for Low
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(PART ] : Mutiple MMBS service schemes for RMIS QoS guarantee)
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2 %

B =iode #2 Eol 244 dvaihde] $AsEA sle FA dlole] FAAMNIAE 27ke R 3 viA
Ay 7kA) A]~E(RMIMS: radio interfaced micro information monitoring system or MICROS: micro information
and communication remote object-oriented system)ell TI¥F QoS(quality of service, ex: packet loss)& BA3l=
A2E FAele vhF 71AS(multiple 1S-MMBS) A2 HHE A3t MMBS Auls A Hefl4 A7 B
#e PeAe] RMIMS Bud G827} AL Al Aol wiXEE RMIMS Beld o] 7w
F& AENYFE 273 RMIMS -84l 5o sl shie] IS-MMBS UeRE 7] AHla Fal
RMIMS Ejmld 2 AIFRMIMS Elvldo] aigh w3l &4 o 2he- QoSE U&ah: Anlar) ¥7Ved 797}
WAL 023l el F IS-MMBSE o|4-8led RMIMS E1[d8] QoSE RA3sl= MMBS M|~ Alya
= ¢lel Ak cEIS-MMBS AW~ 3=l RMIMS Ze{AEE 9z MMBS Al E(segment) Whdo)] w)
2 ®rly Rguld(terminal segment method), %39 ¥-EHPH(region segment method), -3-gu]~4 B
(application based segment method), E=j¥ eljl¥ E3hh(traffic type based segment method), 73 F3mhd
(overlapping segment method), 53} 284 (hybrid segment method) 2.2 E-5F Aalsigich

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 arival
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 1S-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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tioksl Eel¥ PSR(periodic sampling rate), VSR
(variable sampling rate), XSR(available sampling
rate)! #3-& 7IAl=  RMIMS(ex:MICROS)Y7}
MMBS ]2 2|de] wix] & «f 3hte] IS(In
Service)}-MMBS e 2= =E RMIMS Ev|de]
QoSE wFsl= Au)aE AlFsA| Fshs H57)
waggit), o3 591 RMIMS el QoS7} A
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ulA edodol] wiA)€E N7je] RMIMS ©uld 3 174
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MMBSE AR23aled shle] I1S-MMBSE AlA7E
RMIMS Ev/de]l Auj~Z sy HAge=
(dedicated) A= v} dhd N-1 7je] 1] 4]
Azt B 34 7= RMIMS Ef=d-& Ay
2 37 YHa AEE e Qlek AS o)5AdE vt
A& AA17E RMIMS Elede]] digh A2l QoS
£ wEsl7] ¢34 IS-MMBSE. RMIMS Ejn)d
7} o] 2ol 4 (sliding cell) &Jel® o)zl
Al ARAE AFsleiel dle) )¢} o] g
IS-MMBS7} RMIMS En|dol| gt Au])~g =3
317w RMIMS Elulde] i3l xule BE27)
&go] zolAlA =k

grel oAl Az Edy AplaE /e
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4o, MMBS AJd]A odjof4] RMIMS ®{=]de]
g doadZ Z7) AA MMBS Au|2 oddellA
RMIMS ejvlid 0] Zo}, Al F={2Es] e
e olgt FHAEd Azt olsAEle] Ut 5
o] el w, shte] IS-MMBS zheZ: MMBS
Al ool Sl 7] A¥]2 F<l RMIMS Ev)
W g AFRMIMS Euldel] oigk i3l A oF
2 QoS WEFh Au|2rt Brledt Aot 2
Aglc) olef’ Sl lF 18- MMBS & o]-4%t
MMBS AHlAE Alggcl oFIS-MMBS Afn) 2
2ol RMIMS Ze]xele] wsal MMBS A2
Efsegment) ¥FHe] uwlet Blvld 3 (terminal
segmeﬁt method), <39 E&HI(region segment
method), -$-&xu]AH¥ F-du}ii(application based

segment method), B elold RaImPH(raffic
type based segment method), £% F¥ul(over-
lapping segment method), B3 EHP(hybrid
segment method)2 2 -7 Aekaledct

2 =Fe) P4 1T AolME RMIMS El7 3]
el QoSE TEAIFZ] T 71EAY Al
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Akgt upgolA= RMIMS €lrde] el
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Yoz 73} v 447 B f3 RMIMS
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Rrr* o & WE3H= Ryr 7} RMIMS E{vde] QoS
£ 453l whs ER ER] ghe] #k o] A%
o RMIMS®] /O <Qlej#je]~el4] RMIMS M|E$)
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SAC(setvice admission conmtrol) ¥+ HC (handover
control) EEeA AZ2 Au|A gFoz gt 7]
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service, etc), Fel2ely Ale] s 2 FelzE
% As) 212, 7 226 A W) RMIMS €
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alde]  wialA  FWI Az wei(spreading
facto) & AbEsle ZA$ol dgEe H = shie
A WA 71 & 14 A9F2=L 88 2
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FMax] G B O Ol o o o ax
Cl C21 Cm-l Cm Cl 21 Cm-l Cm
+ ZTIHI t& (8)
i=]
N-1 N-1
STt ST te
=l - P
AT o, tay,) ™ S i + oMYy A
C ®) C (10)
N-1
Tlt+l+£
RTT: i=1
al a2 am—l a Cxl az am—l am
- (MAX|=L,=1........ L 2L ¢+ MAX| L DN NN (11)
Cl CZ Cmul Cm Cl CZ Cm—l Cm
N
! a
co b +0, +0ly) Z{ !
N-1
ZTi,iﬂ+E 2 11+l
i=]
1- . 1 R—«-— (12)
TT T
iaMAX
co (o +a§“"+ ......... +a,‘v“1"+aj‘v‘“)= s ™
Nl
21, u+l 21,Tu+l+s
_a= 1-£& (13
Ry R, )
) (o, +a, +... + 0y, T Oy) <1
C
(o p o™ +QMAX | o MAY <l
1 2 m— m 2 m- m
ax| G GO x| o o
Cl C2 Cm—l m 1 CZ Cm—l Cm
b) R <Ry (14)
¢) Brums =Rpy * Qs > Rip * Agagrygs
2323

www.dbpia.co.kr



PZEA g3 =57 '99.12 Vol24 No.12B

A (6),(7),(8) oA Ngke A Zelxe 4 +
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Ef A7 Rorg 73R 4] (9),(10),(11)e] Hel
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raint for QoS)& 4w rwl 4] (14)¢} ek

A (1944 (a) 3 Rrr > 0 & 953)7] 93l
A AL (9),(10),(11) eljA] R 8] oJ<p(positive)
olofop g 2widlel. (b), (¢) & A (DellA &
23k RMIMS E{7]de)] B3k QoSE BAAF17] 4
g 270 s

o]4tellx{ MMBS Afu|2 wkAellx] u] AAZE
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Rrr 32 292E® A 7} o]FA7L 7+ Zej2H
2 Adjs) RMIMS ©lr]de] mHlole] =3 &, IS-
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A W Ze2EHY i 522 FA%Ick RMIMS
Helde] A2 Auj~ 275 A4 =9 92 ¢
A 5E AMg3le] SACE2 HACE 33l 7] A
H]2 9l RMIMS ©efm|dS5el diste] QoSE B3
o HE ZAAFTL QoSE BAR 4 gl A4}t ¢
g RMIMS E{u]de]l gt Ap|~ 375 5
A, Auls 58 Aol 1S-MMBSS] 2=
Ef Azt Rir & E0)7] $51 ch9] IS-MMBS
£ AN thE AR REE Foj7k)

H. OE MMBS AMH|A ZE

Ak FISMMBS Al B FoAEY
A T4 el ek A AR R 4 sle.
W 73 14 B 4= qli= vle} o] RMIMS 2+
288 A A sl MMBS A7 E(segment)
ue) wel Bvld  E¥MPH(terminal  segment
method), o§o E3H)H(region segment method),
S-g4uja  BeubH(application based segment
method), E2iy elol Bl (uaffic type based
segment method), %3  Fu(overlapping
segment method), 23} E3PH(hybrid segment
method) 0.2 #-7¥ck Sul~E®) A 4 WE
o dja] AR dugshd ohga Rk
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AWz eAuAE ZeAE E(application
based clustering) WhHo 2 S-8ajw)~ HE Fei~
By Ag ATk F shde] A el g 789 &
$4H)2~8 7l RMIMS ERldast o]fejql
Ag FA3hs otk €lE S N 7] tielit
S-gAu) 2 {8y, 82 ,....8n1, Sn} E{v]de] g 3
o AFAR wiAE] e u ExulA 28
289 A FAL SBPI2 S, SR S F
o3Zxt o]RolAl Fel2ey A AEE T
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F22e8 AELE sl AuAP) 4§48
Au)x W ZelaE]Ee MMBS Au)z 2964
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£ el vlEA Bt S4AM|A WHE
RMIMS ©€{v]d F-¥5(diswibution density) 7} =}
£ dell¢ ¥] EgA-o|ck

Ede B4 el ZEicEd(naffic type
based clustering) BhPHoluc} o] HFH2 RMIMS €
o] Edg elqiEz Felavy A A
updolck o]F Ewl MMBS ]2 ododelx] N
7He] wlefkgt B9 (T, T2y T, T ) &
7} RMIMS 2xHel 9l& o 54 =29 =
g Ty, To .. 58 7T Euld W2 Fei2HY
Ag AR 7 Edg E2 HA dAE
IS-MMBS+ 3hte] EA 29 el Txozwr +-
AR ZelaEy 4 E=bg dhEsle] Aula gk
E eglEe] ellx 7]E%t viel o] 3 714
PSR,VSR,XSR 7J-$-¢] uf IS-MMBS: PSR Ed]
¥-2- IS-MMBS, VSR E¥4 IS-MMBS, XSR
EfY4eR 34 AAE 5 slok e o] iy
< 7} Ed H2 AE4MMBSE TEolof slnz
H]go] Wo| Erv] MMBS AMH|2 oddef] N7je] =
A edE 7= Eride] wixd o gede
B ol #Agle] N7 =¥ A4 IS-MMBS7}
slefol ok

Al BN elslolut 3-8xfu|zel] ARgle]
RMIMS  H='d&58& T2 3 g=2HY
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8% AL RMIMS ©ei=de] A8f =\
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Clustering
Schemes
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Single
Application Traffic All Traffic
Type Type Type
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QOs Overlapping
uarantes? Segment
Method
no
I‘ __________
i Hybrid ] Terminal Region
‘ Segment | Scgment Segment
. Method | Method Method

28 1. ALE S IS-MMBS AR)A uie LRE

Y e}sle] Au]x A oo wel e Ea
3 elgi(single taffic type)THS A¥ske AHEH
oo 28 By elgle AdEke AR
5 4 4 gick duigel A% ISMMBS 7}
BE EdY elgle AYshs 4984 QoSE B
Asl7] 9 wHeE Beld FEbs 9y &

arrival rate

gupge] glek FAH LRz Alokd B i
e os 2k

3.1 Eojd B¢ YWH(terminal segment

method)

o] Wb ¥ 144 B F si= wiel 3o
RMIMS ©Erld o7kes & E2|2Es
(terminal based clustering)elA] IS-MMBS7} 22
EZY elgle] RMIMS Ef=dol] gt 48|~ =
Qe Agel Bloide) QoS BAE A AR
Hi ES-MMBS HP 9] delr). RMIMS
elde] du|xg) whs ER] A7 RrE £0)7]
A F 71A] IS-MMBS AMu] FE2F Aalsied
t}.

s Aes WL F9U3 ISMMBS & M
78 AMesle] IS-MMBSE] AFsEE 7 AA
RrrE 2224 Hulde] QosE U&E3xE 3
L "pHe s MPMSS(M-parallel MMBS service
scheme) o]2}il 0|3} 3k MPMSS wbiL
2 29} 7o) ZAlo] M7} IS-MMBS 7} 7)o
2 2AewiA MMBS AH|AE AFgicl E8js
g A Uedla] IS-MMBS 2] A4gFHe] My}
ez A Wellae] Au)la Al A7F He KHA
Fe2EF) o] o} ABE A )42} Ze] Rer
7} 2ol A Hek.

Al (15)= RMIMS e7|dE¢] == EF Azt
o] i3 Qo§ 7} RuZ FI1FE& vl QoSE HAs}

XSR PSR

service rate

IS-MMBS Cell

N

Cell Visiting Trajectory

Multiple 1S-MMBS ]

3% 2. M-Parallel IS-MMBS 4Ju}j~ 7%

2325

www.dbpia.co.kr



A543 =24 99-12 Vol.24 No.12B

7] ¢]8) Eag IS-MMBS 74 ME vebdch

O, +0, +.iiiinnn + o +
o .-,,d=(‘ 2 ny +Oy) (a)
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ST
1 _ =0 _

R TH

N
29
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ZTi,m
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TH
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Z T;‘,i+l
1- i=l
RTH
M — Crequlred
C,

sin gle

(15)

A (15904 Congte = 312 IS-MMBSS] H
EHo)TL Coqra + EHUIEY QoS & A7)
sl o 2= EY] A7) R U o Hegt
A% FHe|ck

MPMSS AfH|2 HbglollA sidsiel b= 41
2 RTT(radio transmission technology) *HAlell w}
2h4 vhiz zlol7} gich. TDMA whAjelfe she]
228" A Wellde] M9 ISMMBS7E AH4-
B ol o] Zeliol v, 7} IS-MMBS
W2 RMIMS BFld el g 3y 7o
(job partition or job allocation) o]Sojz]o} Flrk
=3 RMIMS E{u[deAe oHgMMBS AjB]A &
=5 X|{187) Helre M olake] Fulge R

VSR VSR

arrival rate

Yol AFsoler Wk CDMA  HWHAleXE
TDMA AR Fa e A= Qo
Felze®g A e AMuja Azle] g iy
Zo] #djal RMIMS Ejn['dol] oj3) Agkslnz M
/He) CDMA HMA)2] ISMMBS A28 #sbdeo
2 AR SlEde dd A AdEE sRe
RMIMS E{ude] M7je] 741 <lejsfo]~ =|f13}
= FEE Eelof gtk RMIMS ©Ejnidell] zhz}
g M e F4 QlEjse]lxs MAH] IS-MMBS
o ddjd i3 AF Ap|aE pefEied AR
W O UeAe]xzie] AEFH dolelE M2
FUg AgNdES /Ixe CDMA AdE A4d)
= 7]=% 8%kl MLPPP(multi-link point-to-
point protocol)2} Zh& AM)AIS T2 EZ-§ Alga]
¥ RMIMS 2} RNMS(RMIMS networtk manage-
ment system) Ale]el] He]g] A(multi-link) S 445
dlele] A4 Aoz AME & & glok et
RMIMS E{m]de] M-Qlejsjo]ls 723 AMgsls
AL A vl49 CDMA WM& RTTZ AM3hE
RMIMS Al g@e FAHE 7124 dek ¥l
wom o] Whe FeAEF A7) olF Al
IS-MMBS & Alo]2] 57| ZA1E sjdsief jich

5 WA Bold F-hk4A] IS-MMBS Au]2 mby
< FR2EE AES W =AM AR
e des Aulx &= wpgom BTSS(BUS
type service scheme) 2.2 o3} FAZH] o] Hpy
< M9 E218 3E)e) IS-MMBSE A}83)] wl
A W Aol W] wiAl HRE FeA] M
o gpthe A2 5 Fole Wy vy W
Hom Ze|~E# Aldlae] RMIMSd] ti3t QoS
B A~ Ftich w29 7ol QoS+

VSR
XS8R PSR

service rate I

Bus Stations

Multiple IS-MMBS

J% 3. BUS #4] Aulx wy
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I3 3£ MMBS A a2z dgea] N2
Fe)2Hw ASR o|Fojal IS-MMBS HME AH]
2 ZRo| M7)g] IS-MMBSE ARgsle] Aul &)
= & vehdc

4] (16) BTSS AJu]2 uideia] RMIMS E=]id
£9] gyt EY A7kl gt QoS 7} RmE Foi
e u QoSE ¥AE] 98 g3 IS-MMBS
7h ME etk 4] (16)¢)4+= RTT7} CDMA
Ql 75l AdEe A ZRd

N
S
. __i=1
C= N-l
2 Tin
=
T
Arequired =
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u 16
ZalMAX ( )
M = i=l
Arequ d

A (16)N Anqira & BTSS AfH]2 HHellA]
IS-MMBS2] A4 F2(transmission capability)o]
Aol gk k4% o RMIMS E{7'd9] QoS
RmE W53l7] 984 87Ee 24 Sei2ey A
oll4]¢] RMIMS dlo]e] =3 g2 jtolch A (16)
oA B 4 gRe] QoSE UE A7 AAMe
RMIMS dlole] =2 g2 & Fojof Pt e
1} RMIMS Ejuldels dele] =3 && AMulx
SFAEel7] e &4 4 Qv BTSS M4
IS-MMBS 48 MAZ Sej4] RMIMS =)
=3 g8 FolE FUst AWE vehidh

o] ¥hf& Zzbe] IS-MMBS7E B4% 54 (ol
£ % CDMA ¢l 75 TUF} pilot offset 41E
g e A9E THEE S 7 gRlaEg 4
°} RMIMS ©ej=de] iAol & wj ISMMBS
o] Myl 17e] ol AAE Algeh =F
MPMSS WAl we] o] HpJe 7} IS-MMBSH)
w2} RMIMS El=|d @& & €87} gle A
o] gt} IS-MMBS 7+e] AHE Myl 7hHe] %
(uniform) sledelst RMIMS Elu]d Hl#e] 48
2 4 rk

3.2. ¥ 2 e
(region segment method)

ejed B3 wpbY (RSM: region segment method)
< RMIMS E"d& I3keg § FH2EE
{terminal based clustering) BWPHell4] IS-MMBS7}
2= =39 elgle] RMIMS g]u]de] gk Aju]x
g Ashe A9l el QoS HAE 93iM
A5 o] WL MMBS AR~ iodg Bgs}
of 38 7t ofodww IS-MMBS ¥dsle] IS-
MMBS2| ]~ 2 EY A7k RrE Eolv
ylelch MMBS AmlA d9g B¥8Pd 7 99
W2 B Au|asjel & FEAEY A 4ot &
olEn FH2EE A 7k o]FA|7ke] o] 2o}
252 7} 385 99 &8 9l RMIMS #4
oA Z ] Rer Al7le] #opAlA] #ek 28] 4 =
MMBS A AMu]x dHelli] RMIMS ejnde]
QoSE wAs] 3l 4o sl o
IS-MMBS ApjAshe o8 HejFc)

Clustering
Y Header Node

Clustering Group 2 X

Clustering Group 1

O 4. 94 FERYE o4 thF [S-MMBS AH]2 b
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27 4ol Fei2E" Al ATl FelsEE
ID(identification): 1614 ID:8 7}#] 8-)7} MMBS
A Aulx godol &Y o &7] <Al RMIMS
BFde) 7 Hom shie] IS-MMBSE AR3-3)
QoSS HASH: MMBS AM|AE ATd 4 slch
v AR wAskhe RMIMS EjuldEel 2%
MMBS AHl~ 877} Z213H A shie) 1S-
MMBS ¢ FHo 2 Fo|xEd AEdd FEHo
ol 2E RMIMS E{n)de) i3] QoSE I5d 4
e 7971 s gk RMIMS Efrde] A=
§ Aulz &7 Ao Rt 32 QoSE & 4 ¢l
o3 RSM HRAellAlE MMBS A{u] «od2 1§
49} 7o) SejAE" Al ID-1,34,5 <393} ID-2,6,
78 °3 L&zl IS-MMBS A ~E falgich

B =Tl RSMellA d9E $&dshs F 7}
%) IS-MMBS Au]~ 722 Agkslgdok Asdfe
Balanced Cluster Partition Method (BCPM) ®jHe]
o} o] whge E#xEy A sieiks sz
RSM wWllo|x] 38 Ralsled| ARLHR Alled
o] Hojx FHEI|Z} 4 AAe] Slvk 2
BCPM Wi 7Z7to) Sei2eld) AdAe) =49
H3e gejilA] %3 wed] MMBS Aju]A 4
e ZsEE A AeTE FHx 49E
2 slne A e a7} ok 1ejER
BCPM #h& RMIMS ©rjd5e] Efs iy}
AA Fel2ey Aol Feshl £x=e] sl &
H2EE Az o)eA|e] #3IF ARl A5l
o}% IS-MMBS Aulsoly aspdozn A4d &
ol ubgelrk

A (7,180 BCPM ®Rlela] MAS  IS-
MMBSE A}&-3le] MMBS Au[2 o8 g9 2
33 Aol 7 FYQelre] Rer AZHE 7 4
ok $Aloll4] N& A4 Fejxels] A sligeln
Me &l 28 74 (region segment number)e]r),

fniml
ZTK.Kﬂ +Ey
R} = K=t )
MBS 1 (“u R P +°‘fo-\ﬂ)
[
RIMMBS b “7)
Nomf M =l me]
TK.KM +Ey
P | Ke(M-~1N/M]
R mmps =

1_(0[”“‘““‘*-\‘/&"“' ....... +uN_]
C
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TK.Kv-l +E;
Ryimes Kl
. o a4 aMAX )
C

2

Rimas = rveseensees
(18)
N-(M=t|N/M]
Tx.n]w +Ey

M KnlM-1] NIM

R ymos *

l_(ﬂ&‘f"ia_.fmwuh“")
C

Al (17), (18) A Al¥Hconstraint) g2 Rrw >
RlMM'Bs, Ry = Rzl\mas RN . RTH>RMMMBS)
g WEAAo} et

BCPM ©t}5 MMBS M| dhfel g 4%
2% 59} o] alEick Tl B 4 3lRe] AE
of| = shie] IS-MMBS(M=1, M £ IS-MMBS 2] 7}
48 URRIthE ALbsio] An|2E Sadsich) )
Z& AHlA 8T Aol QoS F ¥-E A=A F
A VERA SR A~ AR SolhT AEG 2
glom M=M+1%2 Z7} A|H IS-MMBS #}A] 8
shih 27} A1 BCPM il Slsjo] 1A (R >
les, Ry > RZMMBs, ............. ., Rmu> RMMMBS) =
QoSE =3 w7iA] M & F71 AlRlch

RTT Estimation
by single MMBS
M=1

no

M =M+l
I

balanced cluster
partition method

L

1 2 M
(RTH > RMMB.\‘ ' RTII e RMMBS proveeerer RT!I » RMMBS )

.

1% 5. BCPM(balanced cluster partition method) HPH<]
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@, a, a, oy o o o

a4l -.+‘

00 0-—0—0,00-0-00 0 0

IS-MMBS cell
.

< »< >
Rosss | l R:
MMRS .
) ' R MMES
1 [}
| |
1 1 12 ]
Rippins 1 1B Ripiss 1
1 |
< > 1 |
1

O3 7. RMIMS QoS RARE $)3 MBPLSM 1}

X Wz RSM(region segment method) =S
gy 2 Al 2t gelxE=) A EdY R3E
SiEle] g sk whyelrk Ao =y
nEl BAkS 9%k MMBS AH|a oo E-3Hopti-
mal balanced load partition method : OBLPM)-2-
2] (198} Ze g2 38 & 4 ock 2§ 62
A Ed 8 24 49 e A RAE
=13

1) Region Segment Number M=2
fip1) = min(R upss - Rvmss) (19)

2) Region Segment Number M
AP1p2eput) = min(R yygs - Rvmss , R smss -
R MMBSsseensersarnaer ,RI MMBs—RM MMBS)

a2yt OBLPM WP 4J(19)0ll4 «1&5% 5 3]
£ Hpe} gl 9y 2 Aomie M 9 7} &
75l S Aleke] Wasind, MMBS AB]A
o HA =de 2Ie s 1S-MMBSAE]A
deg vl (reshuffling) shojof o TR0
ol wHge] olth ol2g FAE A A
A #HA R R4k od9 B g ohAIt -
FHo] 80|13+ MBPLSM(multi-layer bi-partition load
segment method) -2 Aloksiglc}. o] wpyE 1
H 7 9 o] A oY BEhE M=29] A5 of
A eidick

A (200> MBPLSM byells] o] 5Hbi-
partition) Alo] %] #o] AMSE IS bt
Wit} ¢ 1(CASE 1) & RA Al&(first laye)ol]
Ao gHpola A4 2ACASE 2)¢ F WA AF
(second layer)ol|A]2] & Jehdch

CASE 1 :
Jirst layer : flp) = mm(RIMMBS R MMBS)
(@, a2, @3, e \Apl-1h
(Apt, Gpi+l 4 worvernns +aN)
CASE 2
second layer : fipa) = min(R" yuzs R'vmss)
(@ , 42, covrvenne ,Qp21.1),

(Gpz1y wereenen pl-1) (Gl Gpiely veveenns Lan)

Faloll4] £ 4 9l%o] MBPLSME M=2 2l 7
ST Y E&g FImE T vl 4
o]5lx IS-MMBSe] Myl Awia] FAFE o5
(bi-partition) 2.2, S¥A|A Has & 4 gler=
AANzZE Age] Ze’t Welok

73 8& MBPLSM Mol digh AAzq]l &4
=5 vepdch

7% 8dllA PART M= o|%FE o9 ¥4
ol 7Zh dolle] QoS HA %E vlehhe
Wpoltl. BOTHE ol5dd 4% % =57}
QoSE WEsA| s njstz AFHLE ¥
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RTT Estimation
by single MMBS
M=1
PART = BOTH
»l

QOS guarantee?

no

M =M+l

Multi-layer bi-partition
load segment method

(Ry, > R . )PART = RIGHT
(Ryy > RS VPART = LEFT
(Rpy < R o Rpyy < Ry )PART = BOTH

27 8. MBPLSM dfell dig} £4%

7 3} zlo] tjAE o]FH{multi-layer bi-partition)e]
F83+S Yeldich LEFT, RIGHTx 77} |54
H AF gk, 2B3F e e Bl A7l
(Rt < R%uss) . (R < R uuss) 7} 0] QoS
& UEER] t= ASE e, 2 oEld G
A v}AZ o) S (multi-layer bi-partition)o] H83
< e

3.3. E3Mu|aY 2EHEMH(ASM : applica-
tion based segment method )

ASM WP -fafu]a B S ARgEte]
vl 2-8A3u]A (S, Sg, .y Sna, Sn) HE 29
2E7) A TAT 74l ARE NAe 7 S8
Aul2ol wlzbx] #HA-3E 1S-MMBS {IS-MMBSs;,
IS-MMBSs3, ...., IS-MMBSsav 1), IS-MMBSsx} 2 A}
£3)= ubfolr). =3l9, 10:= MMBS Aa] Au]A
Feell S-EAu|x EE AL ARl AR|AE
Fefahe dl§ btk 28 10014 @, g1 2709
AN Sy, 8 B 7 EREE 4SS A
o] gluia 71T o shie] Z2l2EE] AddM =
Azl 54 2y Feol g =Y 383 et
Wir}. ASM HPollA] S-8Afu] ] Edy] el ¢
ol4] A|}gF PSR,VSR,XSR Efj¥ e}q]9] sl}e] §-
3¢ 714 4% 9w PSR,VSR,XSR ¢| B3} dejz

2330

7Fd 5 et

Clustering
A Header Node

O

Application § |

O

Application § ,

-
i

X

T8l 9. %MS SEAuIY A T AHTE A4 ASM

ASM w2l Aol FU S-44HAE A}
A= RMIMS Ej7]del] gt AujaE eep] o
ol By Elg] U Edl R} 52U e
7}R| 22 IS-MMBS AH|A gk Ef] A|7F Rey
7h bAR]L A (9),(10),a0lM 2] (21),(22)5} 72
o] Zhdgl Hel= Foh A(DeA o}F 2=
He](multi-spreading factor)F A[83ts 2o Z
Z2elg] 4 Wellx] RMIMS Ejnide] A4 o=
o] Z7] v gl EBEQ A Mu)x X7ke
&l AMSElE wbgeln . ASM ukEl o] Tgl
§ 3EAH s BearE S JRE A8 IS
MMBS7} &8 Aulze] 2ASE wAR shle]
228 Hel g A8se HER Fee] Zhdsicl

No1
ZTi,iﬂ +E
i=1

R =3
m Oa+Y ot . +Y o)
1—_ 2 N 21
C (21
N« N-1
2T +E Tu +€
R = =1 = i=l ’
” 1_(a+a+ ......... +o+0) IN*a
= -
(22)

A @)% 7 S8 FRlAE Aol
T4 2 7142 CDMAE A3 7ol aids)
o AL Wellxe] IS-MMBS Afula AZRS BE
RMIMS 7} §l% By 548 7P ER 4
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14

arrival rate

Application § |

o o o

arrival rate

Application § ,

service rate
[(1s-muzs |—-f
[ Application 8 | clusters J
[svmBs |—p»
. N —s—
[ Application § , clusters ]

I3 10, S&Au|~E 2ebgS 2143t IS-SMMBS Awl- uhy

o] ZhdslA ®v}h 713 RMIMS?) 27| AfH)
2 Xe2 Zol7lr] Al 4 Jje] o}E RMIMS ¥
nidzle] W Ao gk E7|7b o] FeiAof &
o} =3t A 9] RMIMS Ej=|de] 4= Walsh
Code Fol| 2lgi4] CDMAcA] FAlo Aw]> &
2= glx= 34 RMIMS grd $fnr} alojol g,
F2Eld A Ul RMIMS Eud 57} 3hute]
IS-MMBS7} A3 4 e Hd 44 5¥ud
2 A 7P E9xelEy Ag 5, A o]
=A27) g 2 IS-MMBS & 7R Jojl4] Ay
25 A WEe] Sy 4 T ibE
W& g ek

ASM ukalg Al83l MMBS A{H]A 7490w A)
2 AuAE 2731 RMIMS #m)de] 47} 27}
A =HH 7t 8AuA HE QoSE UE I
F3ke 7340t Atk olERt Agells SelA
Aokt vwhal]l G 2w, Bud 2 WAlE
& Al 5A S8AmlA EEaHEY A B
gl 35 MMBS Auja ma Sojzh 4 gk
23 11¢ MBPLSM BRA-S AR83k] ASM HHA)
olre] QoS BA daelE-g viehdich a]lellA 8
T A §8A19]2 IS-MMBS AulAE vepdict

3.4, Eoiy Elely ZEHPH(TSM : traffic
type based segment method)
TSM w2 Eapg elghda Feises A&

TAEle] IS-MMBS AH|2~S fasls ubfe]ch
AulA Z1sgk B elgld o= HAsid A4
IS-MMBSE a}g3}0] #8)A gk Ak whel)
A= PSR, VSR, XSR A7kA] =a elglg 7R
€ Ae aefgons A pE PSR =9
% e}gle] RMIMS, VSREw#HT €l4] RMIMS,
XSR E}3] RMIMS Eju[dEg o|FolAs Zpzhe-

Perform the application
based clustering

RTT Estimation by
each application MMBS
S, PART=BOTH

In-service start

i
i=i+l

All application
n-Service

yei

Multi-layer bi-partition
load segment method

(Rp,, >R YPART = RIGHT
Ry, > RS )PART = LEFT
(R < Ryss s Ry < Ry )PART = BOTH

L 1
2 11, QoS BARE $1% ASM WPge] AT
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IS-MMBSpsr, 1S-MMBSvsg, IS-MMBSxseol] 2]#]
AH| 2 )

TSM Hhde 538 = gl #zsty
MAC (media access control), 4 TITEZL A}4
4 deug nE EQY RS FAd A5
£ IS- MMBS A{H|~ w15} IS-MMBSS] MAC
W AG IREF AAE TeHoE ¥ 5 gk
Zeh 2 Edp elkle] Fw4Eg] e
RMIMS &2 77| d& Af d9FE5E 7Fl +
lerz Foit Edy el W Af dFg s}
A+ ASM (application segment method) WHyel] ]
& SAC, HACA|dl| 2}-= =3 = A7k Ry A4t
Alo] BabslAl gl dubEel Eajgql 79l &
FEE 4] (6,7 2l Atele N A A elxg
RMIMS efrlde] 25 tio=e] glo] 4] (23)3 7+
o] FolA|A\=t TSM Whgal Afelle 4] @aysh 2
o] A}

oy=YP+YV,+3 X,
! m n

a}SSR = ZB
I
0 =¥x, ©4)

Al (2394 P,V,Xs 747} PSR Ed, VSR E

artival rate

(23) |

e, XSR EzfH& vhehdie [mn 2 27 g9
289 A Jlela PSR EdE Elgle sle
RMIMS Eir|de] 4 VSR E#Y egle 7R
RMIMS H¥u]de] 4, XSR EY Eglg [
RMIMS €= d9] £3 viehdct. 4] 24)= TSM
uhfielld] =29 e}g] PSR, VSR, XSR Zk7lel] o
st N Wi# Zejxe sl RMIMS ©v]de]
gt olelel R8-S o)k

AlBlA o) by 2 AAN=ASM MR} fale)
o 28] 9,10,11¢)%] Application $; A Traffic T
£ AHgsbd EHuh gl = Bl 29 A7 QoSE
BAs7] 98 Agalele Ry > Rir , RVm >
R'mr , Ry » R¥r 1§ wkEsledol 3y, =3}
A Ee Ae 74 EdY egidge oS-
MMBS Ap|2 2z oj7lct

3.6, B Eay

(OSM:overlapping segment method)

OSM W& RMIMS Ejv]de] Eeig elglopt
82 Elglel) FAlgle] Blwlde] $)xe] whE
Fe2HY AEE P43 MMBS An)ais Ed)
o gl R, S-4AulA FHEE A4 IS-MMBSs,
IS-MMBSy; & AHgsle] Aulx sl S 3
Al OSM MPlollA Eda eljlEE Ap|AE
Pahe AR WiF Gl 28 12604 2 4 gle
w, 7t Ezf¥o] oigt A8 IS-MMBSps, [S-

service rate

IS-MMBS tracking for XSR Traffic J

3 12 $3 2YAYS AMRE IS-MMBS Afu]es
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EE/AHY RMIMS ¥4 H798 48 A2 $3o)e 0% 71AF A2d 7=

MMBSvsg, 1S-MMBSxsrs ARgEte] Afn)Agle)
OSM uHo|x] =E IS-MMBSE Zh&- o)% 7
2% AEA AaE SdsE A6 IS
MMBS Bo| 7+& Mol EAlslaA AMl2g AT
T £ gtk 23 12604 3 WA FEiaEE A
o]4 IS-MMBSgsg, IS-MMBSvse ©] Zo] £a817]
A Ap)2ske 245S volgthk T PSR E
g Au)AE  AEs:  IS-MMBSepe A
MMBS Afu]2 <ddold 1,347 #A S8
ATHe wpFaA Au)~E AlF3te, VSR EdY
2 Au|AE AlLshE IS-MMBSve = 1,2,34 ¥
A AL XSR EY Ap|AE AT IS
MMBSxsre 1,5 AE7HS glEabEA] A8 i
Bohdd Ze)~E%(terminal based clustering)
ullE A3l TSM(terminal segment method),
RSM(region segment method) WFH57}e] o]H-2-
S4xulx 5, =49 eljiE A4 IS-MMBS
3 Aol APl she Alelsl 24 A el A
Ml £, =Y ool RMIMS En)de] w)
3] A%(deployment density)7} =] 9& wi= A
7] Mg ISMMBSS o5z U Alzke] 19
129} o] o}E BAL 7Rt #hes EY AR
Rrrol] o3t dubddal &) (9)7 vissix] OSM WA
ofl4l2] Rrr & 4] (25)¢} zko] X&d <+ 3ick

Nl
N TE+e”
Rﬁr = 7 A P I
A—(af +af +oeene. + 0, ) Chpns
Nt
Y1 +e*
v —i
T (1_(05'" +a¥ Foerrieens +a,‘\;)/cl‘lflMBS
No1
YT +e”
ot (25)
) (1_(alx +aéx b U +(1§)/C,5M9s

A4 R, RVr , R%r & 727} PSR, VSR,
XSR E=E sl IS-MMBS¢] #-#= EY A7+
ou)ate Chumps, C'vves, Clowmss £ 78 EdY
B4 IS-MMBS$| A 53 t9%-E v|get =
g A @25)9l4 Se4EE A ID 1N} & 4
9) o Hl3iA EA =Y Eglo] # 4 Ws
ol &ANslA] 98 7§ NULL ko] € 5 slek

OSM WAlella] 4w~ &858 (Rm, R¥%m, ..
R%m), Edg eglE (R'm, R'rr, Rt } Ro
QoS 7} tre 44 { RPm > R, RV > R'mr

R*m » R & 9% A" ¢ 98 35 e
IS-MMBSE ARg3sled Bjvld F3bd, <9 38
wpe} o] tEMMBS AMla RoE Foid 4
aick

Perform the traffic type
based clustering

Calculate the arrival rate
about each traffic type
T. terminal

™

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

:[

no

In-service start
T,

i=i+l

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

a2 13, 3% 2N QoS BAE H¥ £A=

23 138 EdY Eg] IS-MMBSE AMSsh=
OSM "}l ozt Afrls EAZE HEepSich

3.6. St 2 oy
(HSM: hybrid segment method)
HSME 13 164 & & lRe] &8 ARl
rahby, 2oy aeiy 2 9, Bl g9
2E|2)(terminal based clustering ) HFHolM QoSE
g 4 Qe A9l 99 =% Wy, dHod £
guioll Alors WS B3hybrid) HefE AHS
Fled IS-MMBS AJH]2~8 Algshe whgolth o &
Z71 Bvldd FelaHE whEd AMShe OSM
g AMEhe 45 4 Ed W R QoS |
R'm > R, R'm > Rler R'm > R } & A
28 A7 Euido] gol Hbisl: A4 vy @
4 G 757t #AF 5 itk 53] PSR B9
o] wo) wrAElA Wl st ISMMBSesr & At
48l 79l PSR EdY eisle] RMIMS v
doll gk Aw]A BEF), Aw|s Aot #g0] wof
A A e} o]’ 75l A7 PSR =AY w3
o thgl o B whyg AL83t ohE MMBS A
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Ml BER Eof 2 4 3ok
v.2E

B =EdMT 3T 8o B243Hq dguie)
A5 gle A dely ¥4& 23ker #
A HE A A2RRMIMS)] g QoSE B
Aole 2L cFEIS-MMBS AMu|2~ wlg Agk
ek ookt S Saue) B Elgle slRe
oA B2 Al2gle] MMBS AJE)A X gel] 3]
H of dhte] ISMMBS Theg= A4 29 QoS
E 24 8 5 g A9k il =23 99
IS-MMBS A 53 wiidl 3] Aula o 9]
At v)A] AR A AR g AR S e
QoSE u=F AR = glE H97) WPk ol
7ol eleldd FelsEd, EdwE Ze2289,
S&ANE FeaEES 2k s § vy
IS-MMBSE AHsle] =lA] AR zRA] A|2Ee]
QoSE HA3sH= MMBS ¥l ubyg- Ajqksigict.

e whEoll 23 RTT(radio transmission
technology)ell gl 7} Al9F Ejm|de] Au)x
R4 4 g J=on Ao v}l I1S-MMBS<}:
BS-MMBS Alo]e] ZAle] il gt A7r}t 3
F gz}
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