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Xukim BMERE, FHENEH,
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ko EitFRE HDP A1 CBP f LLBIL R , 7608/ HDP
BIE] B, /R W] REFEAIR CBP, 7 HDP 1 CBP X [ Bu4g
WA, F R R R AR IR AR,
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M TR BB ER A RIRH TSR . SCER[7 R A% 3 TP FRER
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FrrpRlE A4, {H MIR 7 R 80A 48t 40 fal o 2 T
B 98 /N B, I B 5 SR ME LA I Y 48 R 3
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15 A 2 HDP X —38Anm A CBP R K, Wi H., X4
RGBS REn, 458 1 HDP 1 BB7R xE K
FHEEIBE Tho

Fang SE7ECEA (O] PR B T EZMEPEE
(guard channel,GC) %, N TIEITIY , 4
AARETUH S A FERR. H¥,
ST R (new call bounding, NCB) % BE & GC 77
Ryl R, HER AR Y MR PEFIFm R
FEABE K 0, Feo i, 7 nEmeny 3
B, WATFERE, Y NRNEFESE S
HefA w64, 75 GC FE P, HDP pYFE{LLL CBP
B 3 T SR S R I A T, B
HDP &M, {5 CBP i b A S S QS B
APERERY T M, T ELEE R 5 T BERE PR B, X
RO INAA R, R R R e TR R
i3/, BHR CBP TFE,{HE HDP L7, LU B 78t
PP QoS &R,

AETRPGEENFRP, BEMNERTSE
B HIA SCER PR AR B BIE KRR A k.
SCHER[ 10148 T —Fp 2T NCB 5 W 59 & 15 7 PR 0
WABERFTR, ZhHEREREMRERE. Y
5 T ) BT Y B R L) R e i BN
X BT DA 4 ) B OB L B, 4R 5 4% BR NCB 3%
BT IR AR, B RERMIEERERT
MR, BRI RETE RGP T
FEAE R, FEARIR P I F5 AL 40 B A R G ad Aok fp
BARGRE, YA oh g/ R AR L0, 3

2 RARELA

2.1 REMEEN

RATEH K DT-CAC FEFEAM M KA I
B 1R, B— /N —A Jos i AR i 4% (ac-
cess router, AR) , ZAN/NXHB—N I, BNEPH
—AN% B4 25 (mobility anchor point, MAP), MAP A
TR A% 3717 & (mobile node, MN) )53 2R 3 &
H, AR .MAP F Internet B 0> B H 5 (core router, CR)
ER 3 IPvo ThGHETTE S, T B —1> HMIPv6 %5
o

BEBRTE MAP HH) QoS Server HERR A STH SR M BT
TEIRA /N R £ 4 MAP B 56T B ny 71 4] e rp
WHMSEITHE R, BRI R B M X PR AR
BN R B FEI A BE, MAP AR ZM4%E

fRH— MRS, 2 MAP BHEEIR P&/ DX BRAKHE
PP E R H MAP AR, W& H PP, 728t
FIRE IR A G I AR B 5 58 T MAP Fl /M X
KRR

1 RENZEH

2.2 RGMFFMEBSH

BENMEAE M ANXE iGE[L,MDADMX
HIA R & (effective capacity) 4 C;, C; HEEH, RFE
AR UHANRAERR . S TETHFEEMITL
Z 4 (channel based system) , /NXF A B L2 /D
XM EEH(IN2RBEEERK(GSM)) ; Xt F
FETFTIH RS (interference based system) , R 45 HY
RN PSR (soft capacity) 112,

BN/ N X FTHF AL AL e e L i Bk AR AR A
ST YA RS 5375 (poisson distribution) , 3P 1Y Fl47)
PRY § AR 55 B 18] AR A £ 98 45 73 75 (negative exponen-
tial distribution), ZEE W EBENE | MK
(i€ [1, M])FTrFny 7040 e i 0y 31 35 2 14 35 {6 53 5
R Ag T Ay, FTHE YA 4 0 0 IR 55 B () 3406 53 3
R 1/ e TV o W/NIX & BMETE 5 FIE L TT LA
—A 24 Ty RV 4% (Markov chain) R =R, RELH)
ARZSZR [H] (state space) A KR N

X = {(nli’nZi) | n; = 0,n =0,

ny; + ny; < G, ic[1,M] (1)
Her, ng;, no SRS § AS/D X AR YR B A 5
G IRIE L

R R, SR H AT E X

EX1 FPRERE, AFIFUBERE
e RS a RSN . BE | /DR EHE
R ERER o T pn = Ani/ tnio

X2 YHRIPnREsRE, HUrrn Bk
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RGP RS R R, FHF DX
B OISR SR B T o AN, W o = A/ athio

AR, B F L I 5 5 R LT 1 3 B R R A
K, RGN AHRE,

FRERFTEnY PR SRS , 2 E /DX L B Fr
FRY B0 BB AN ML € 19 B EL K, U Gy R 8 B R
ARAEE A RN

X; = {(nii» 1) |0 ny; < Kiyngi =0,

n; + ny; < Gif, ie[1,M] (2

B Py Py 53RN § AS/NX B FTE Y BHL2E
AP B AR, ﬁlﬁﬁﬁiﬁ[ 177§

Ci_Ki K 11.
E pm phz E pm phz
y =0Kl' n]t (C_ n]t)'
P.‘:fl[' - E: 2, L ",
5 Pal O
Jrali
n_i_:lj-n'l:‘ =N nEir
(3)
E 7 -n
SY Putt | On
,-‘?:‘.;] iy ! (C = M 1! .
P = "5 . oo (4]
5 O i
P
n, =1 Ayl =0 T

BER, ﬁﬁ‘ﬁ?@iﬁﬁﬁ CAC K BF a5
A : (1) 40l E i — R B T R E & /N X
BIPFIY B A BIME 5 (2) CAC 5 RN 78I F ¥ 4 m ny
BR LR B [E A, 72 HDP F1 CBP Z [A] BUigF
1 5 (3) CAC J7 SR 40w 35 17 ) 28 1 R 378284k, R
A5 R3] MNs 1T B RR ) FRE & i & S i FR 1, [
R gefEitbit &,

R BIPF I AR RAGEES RIS
P15 nE i B8 = 1 o4k , R 7T #E s8> HDP, (BAR %
BT FR % CBP B93% i A1 4N{a7E HDP 1 CBP Z|H]
BUS B PB4, RN AP, A —EEK
HDP 3343 /)v, REW B RAERY QoS BREFFTHEL )
BRERGRFEWAHE, B2, B E—/EE#
A7 R AL LLBH ZE—A R nl BB DR BURK, BAR X/
X i(i € [1,M]), Py; AEERT Pusio

WRIELAE 4347, 7E DT-CAC 75 R h R A1 A
T4R:

Py < BPui» 0 < B < 1,i €E[1,M] (5)

MRS TTUEH, S8 8 8/, i NMINKE
VI RP 3 28 2R Py, WM RE /D, HH 2 T D) e n
B Se gk . BB (5) PS5 EEL A
TSI ER, X—SRAERENTE
LB T LIS BIE S,

B/ DX P PP L AT SR 43 LT IR AL R 47 ey
PRE, B/ i WEREE C, BB ESBH
W, R —HAMERN Cu, A —HANERA
Cri» 53 HIFR B FTF I FOADHen 0l . XA R GE V]
AN —R D R RFRE, XHNTFREN
RAEZ N Tﬁa‘%ﬂ%ﬁﬁ

X =1{nulO0<n; < Cyl,i €[1,M] (6)

Xp = {n2 | 0 < ny < Cuityi € [1L,M] (7)
He €, fC WRLUUT RAR:
Coi+ Cpi = C;, i €[1,M] (8)

X T Xy; 53 30 %k o7 357 0] 6047 8 PP 6 R
=, FERH , RAERPRSFERE W 2 Fiw.

: i
# T, P .r/\l./) ™S >
i ) G DT = Cui |
L (=1 v G it
(2 #IE Y
(?I I ] ko Ir—] %?I |'/?|
A [ I
(BT

B2 RAaRSRBE

W Tu(mismy), Tu(mysmy) S HIRARE @ A
AR € [1,M]) FRF PR (m ) BB
(m,) B2 F8 2 (probability transition rate) Fl 4] #
PP PORZS (my ) FE R BPIRZS () OHEZRIERE 3R, ]

T.u(kik+1) = Ay Ok Ci-1)

(9)
Tu(k+1:k) = (B+ Dy (0sk<Cy-1)
(10)
Ti(ksk +1) = Ay O<sksCu-1)
(11)
Tk +13k) = (b+ Dy (0 k< Cy-1)
(12)

B Py (ky) F Py(ky) 53 3ANK § B Ey A
BRI O Ky A U0 # W IY B9 75 A8 A% 28 (steady state
probability) , \R#E=(9) 2K (12) 7§

Anipm'(kl) = (k1 + 1)#m'Pm'(k1 +1)

Ok <Cu-1) (13)

AwPri(ky) = (hy + 1) gy Pri(Chey + 1)

Oshkh<sCi-1 14
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B (13) F (14) IRIEBE L TS

PuCk) = |5+ Pa(®) (1< < C) (15)
k2.
Py(ky) = ,% Pu(0) (1< k< Gu) (16)

m R (15) = (16) , B IR IE N, W5

i -1
PM(kl):pI:a.[kl'.;f_;u] 0<k1<C
(17)

Py (k) :p’ZZ;°[k2! . Zh:]—;"] O<hba< Cu
i (18)

WX Q7)AL18),5% i MGe[1, M) /MK

BB I BHLEE AR Py AP INIEER R Py 7350

Cu J -1
Py = Pu(Cp) = oa [C' ;f—r]
(19)
Cu -1
Py = Pr(Cy) = P;f,‘“' . [Chi! . E J—;"]
(20)
W i €01, M]) /NI FTF i £

FIUD B ] B B B E 2 A8 Elng] A
E[ny], W

nu Elﬁ * (k1
Cni k
P
= klzjl (kl _ 1)| * Pm(o)
= .Om'[l - Pm'(Cni)] = Pm'(l - Pnbi)
(21)
Blmd = Xk Pulk)
Cu; k
= kzzjl (kzp_lﬁl) * th(o)
= o[l = Pp(Cr)] = on(l = Ppy)
(22)

3 ETHIBEENTEHEANEH

3.1 CAC#HAEHREMITE

RYEEE 2 545 M P s ABCEL, = (5).
(8)(19) F1(20) , AR A T4 il BT 0 oy Fn 4] 6
WP IR, B AN X R A B{E
MAP I3, /PMX i B9EEA RS 25 8 R — € B B 5]

T, B/ X T IR I AL e I e T HE B R 4
MAP, fRJ5 , MAP fR45 A/ X B9 52 3% Ol sh ATt
B/NX @ BRFIU B BE , 5738 B 45/ KB A B
Hiat. HASISBRENEE G RXRSEHRINT
// Pseudo code of computing dynamic threshold
// Input:
// Ay 5 Arrival rate for new call of cell i;
// Ap;: Arrival rate for handoff call of cell i;
/7 1/ pty;: Average channel holding time for new call;
/7 1/ py;+ Average channel holding time for handoff call;
/7 C;:
// 7: time period for updating call admission threshold;
/M=
// Output:
// Ty : Call admission threshold for new call of cell i;
// T+ Call admission threshold for handoff call of cell
i
for (55 )

{for (i=1; i<M; i+ +) // there are M cells in
a domain

{for(j:l;jsCi;j+ +)

effective capacity of cell i;

number of cells in a domain;

[ Cu =75
L H

compute P,; according to Eqn. (19);

compute P;; according to Eqn. (20);

If (P < PPusi)

break; { //find an appropriate threshold

= Cpys Ty = Cys /7 call admission threshold
%
for (i=1;i<M;i++) // thereareM cells in
a domain
{Send the call admission threshold T,;, Tj; to AR;;}
Delay (7);
%

THEES M (i€ (1, M]) mEFIEEA
BIE R, BRI/ X B TP BHEE AR P, 1Y) 4
LF Py, RS WARKER, B RS TR
BRI R . Fnt, SR —ERafRIRIRE « B
HHE—WREE T, Ty, 555 BB 45 30758 B P 4%
R,

3.2 ETahEEENFEYENZS

MAP 58 H & /h X B SR PP A BE R
BEAEEAN/NXE AR, AR RIESE & B BEH1TIF
AR, DX (i€ [1, M])RFFIEEA BIE
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BB Ty ATy ( Ty + Ty = C), 8RR
/N BT A B A BI(E . RIETHE
Y IR S R ] ) e o ] e R4 R 4 ol T S
BRI I AR A0 SE R BT 52 T, Bl 1L CBP 33
75 ,7E HDP I CBP X RIS HBAF I F . /MX i B9
e A\ B B AR TR L 4 A B Bk RO e B
RUF

// Pseudo code of Dynamic threshold based CAC

// T, : Call admission threshold for new call of cell i;
// Ty; : Call admission threshold for handoff call of cell i;
// C,: number of accepted new call of cell i;

// Cy: number of accepted handoff call of cell i;

for( 5 3 )

{wait for a call request X from MNs;

reload Ty; and T,; //update call admission thresh-
old
if (X iz a new call request}

J4f 1 G+l Ty
{Send a CAC-Req message to MAP, and wait a
CAC-Besponse message fran MAP;
if { MAP can accept call request X}
jaccept; G, = £, + 1;i
else reject; |
else  reject; !
else A/ X is a handofl call request
{0, +1) < Ty
i Send a CAC-Request message to MAP, and wait a
CAC- Response message from MAP;

if (MAP can accept call request X)

{acoept; C, = Cp + 1}

esle reject; |

else reject; |
%

LAY FESR BUARY , AR B e BRI
YIAGRF IR BT 0l 59 B2 A BIME , 4R )5 FI W7 32 0y )
KA, MR/PNXPEEPARZEFHEECET
TR A BIE, W4 e, WRHAXFE
BYIZ T R B R A B N B A BIME,
M AR 1] MAP & 3% — 1~ CAC-Request 1§ &, 2 1]
MAP WRIRER , REEAREE AR B MAP R
[8] ) CAC-Response {H B\IRSE R A HEGHIFI

4 15 R 5 MR aAT

FRYERITE B 7347, RAT7E Red Hat Linux F 55

Wit NS 2% DT-CAC FRH#ANT THE, BT ES
RERPEEREBTE NCB FRETT B, 15
B AR ESEHME 1 s, B8N8E 34
MR, BANR BB RAEEN 50,1 MAP A A
25 180, 7EfF B AH A — AN AR R X
%o
4.1 ¥ p > HDP 1 CBP By g

B, RN BFIFIRERE o, = 35, U]
PP EIBEE o, = 16 A%, MER(6) FHSH
B XFRFUEE A BUE C), VIHRIF A $ZE 2R HDP FIFTHF
NYRHEESR CBP MM, {5 EBFHSH . C, 1 HDP
ZHEWRARWE 3 fim. NE3TLIEH, Y B
INBY, Gy MR, TIHRP I #5283 HDP Wi /h, fHEH
R JLH BB IR 1 i,

B3 RN RE. S 5 HDPHXF

R 1P XSFRO O\ S (B FFE A BE ZE FE A R0
(loh =16’ On =35)

B Cy C, Py Py
0.8 18 32 0.11181 0.17865
0.6 19 31 0.08606 0.19887
0.4 20 30 0.06441 0.21987
0.2 21 29 0.04678 0.24157

M1 W LLEH 78 DT-CAC ¥, B4R KR o, Tl 04
RAEREHT, BU/N, W C, Bhn, Frpnd 8 A B {E
C, W, B F B4 T e mpul iy 728 2 3% I, Wi B F
By g2 2%/, BT HDP J/), CBP 3,
XEE NSRS B A Y TR Ui i i 5k,
B BN, PRI Bk ek iR . [RIBY, 78 DT-CAC
FE, 4 HDP 1 CBP By KM R (5) 4



WERES 2 EH 3 Pve B IFI AR S5 M4

FRR , TR TGP B = e S i[RI R, 4
BRI PP 2 A (B e BB A T - 3P B8 48 T e vy
FRT A & , 4 CBPid K. 7E HDP 1 CBP 2 [AHK
BETTE,
4.2 FAEFEUFEREET/MFNAESR

B 4 85 T HFURREE 5, =20, HHEFNY
KB o 7E[9,48] 28I HHEIR T, DT-CAC
HEFNCB R IMErT fHE R ik, M
B4 LA BEDRFENREERE » Min.,
WA R HOP #EZE S0, {H DI-CAC FEH
HDP 34t 8 h F48, B Wl A k. X BN
2 DT-CAC HRFE py Eh0at, 7T LARIE MM sl
ST BIF WA BE, MTIE S HDP 13
oSS, B 4 BT %0, %¢F DT-CAC HE,EARFH
BTN B RE IR &R E T, 240 p B/, HDP /b,
XEFEN g /N, BIE DT-CAC HRE B UI#H P
MR BE C, BRI TR KR IREE

0.30

0274k —O— DTCAC #=0.15 ¥/’
—d— DTCAC F=030 ) rd
0241 —7— DTCAC f=0 45 E
02lk ¥ NCBA=2S d ]
¥
# Q18
-
= 0I5k
£
= 0121

1
9 12 15 18 21 24 27 30 33 36 39 42 45 48
TR IS

E4 TR R RE TR HDP

B 5 A B E o = 15 BT, DT-CAC
5 NCB M FZE #irEn| £ 2 CBP S &
B o, BIER, MES TRLEH, Y o e H
F R CBP #4440, {H NCB 775 CPP a4 i
. ZERNENE HFED. Y p, FMET, FFO)E
AFHEFEEAR T, i DI-CAC A& LIHEERSM
A e B B AR ) B T, AR
FEHE R B E HDP 5 CBP [t & L B
{H#FAE B F 3 CBP Wk, B DT-CAC Bf
FIFRItERE, B SIEER, % F DT-CAC FE, AR
FRFFIRERE T, REL B 8/, CBP BX, #
— RS TR E 4078 I 458 : B B/, I npny

HO O o B , AL , BP0 So BRI

.50
pasl | -2 DTCAC.A=0.15 A
— 25— DT-CAC, B=0.30 e
040} |—5—DT-CAC, f=0.45 r
| |-=—wcBE=2s )
035 *’ e
g 030} o /C'/-/f’
H o A
= 025} ¥« <
% ’E /l:/ - ,/P/
= 0t A
= 0 ¥
= - /‘:/:/
015 oA
I e
o0t gl
Q.05 ﬁ,fff‘%?
0.4 % L T—

1 1
1215 18 21 24 27 30 33 35 3% 41 45
I SR

Bs5 FEFHENFEEETH CBP

4.3 FREFFNREEETHRRR AR

B 6 NP ERE o, = 15 TR FHT
PRI IR T AR RBEARR, NE 6 LA
i, IR R o, BE T, DT-CAC 1 NCB Fj
P R E AR REEM, D o, WA, W TR
FF RS, H b DT-CAC FERF B E
HET NCB IR RREENY 6 B/, RERIR
R AT R EIEA AR . 5
o, WIN,HE L8 REWEBH A, H NCB HR
AHRTENE M SR BRI SR8, T DT-CAC W3 H
TR E R Es A B LSRR R A B {E, T
s A AT FEESE A W R HDP F CBP, M T {E
F R TR,

MO o DTCAC.h=03 N
—a—WCB,K=25 T/o,o—»:/“”
a8
s
|:}" /‘_/;/L.,A
E 3s e
E //
B \
=05
a4
0.3
02 1 1 1 [l 1 [l 1 1 1 1
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5 % %

AT YB/ INES BT A B4 5 P L BEL 2 2R 1) e Y
BARHRBRERBEAAELEE P NEHE
fRP — N REER, EEMIFI AR T RE
B R 25 VIR 0 58 B9 D0 Se 4k, Bt 45 U
P04 1 B8 — 5 B 1 3 SR PR AR U e Py B BELZE 28, 3X
AEE BR G R IRA S0 T A B e aY B2 Y
SERIN, 3 B BB TE By M 4% A R &2k, 4
XX B A SCIR T —FP BT T 307 B ERIF
Ny A% 7 DT-CAC, % 5B 1 FR & HDP Al
CBP W HLBIE ZR , HAR 4R T4 I 45 W 0 35t & ) 2 i
B4, SRS VRRR IR A BUE , 7E44 VI Ben P i B 1Y
e Fnyg /> HDP f IR B, /R AT REFR %l CBP A4 3%
i, 7£ HDP # CBP Z RIS V15, (HEZ5HEEH,
LAY SRR E R A AR LAY, SER MR A
Tl SEWEAH b, DT-CAC 7 R EA BARA I H P 1 2%
R BERFP I ERANR RN REREAHE,
EWEAEFH R, DT-CAC XJ#% 3h E5X R # i
AR FEHE FERER TR SMHART—R
TP LI QoS XREFRARMSHZE,

%30k
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Dynamic optimization on call admission control
in hierarchical mobile IPv6

Huang Guosheng™ ™™, Chen Zhigang™ , Zhao Ming” , Li Qinghua™, Liang Pingyuan™
(™ School of Information Science & Engineering, Central South University, Changsha 410083)
(™ College of Physics Science and Information Engineering, Jishou University, Jishou 416000)
Abstract
The paper studies on radio resource management in hierarchical mobile IPv6, and proposes a dynamic threshold-
based call admission control (DT-CAC) scheme. Through establishing a Markov queuing model of wireless call admis-
sion, the proposed scheme can dynamically adjust the call admission thresholds of handoff call and new call according to
various network load conditions, reduce the handoff call dropping probability (HDP), and restrict the increase of the new
call blocking probability (CBP) . Consequently, DT-CAC scheme can achieve a trade-off between HDP and CBP. The
simulation results show that DT-CAC scheme outperforms the existing protocols in terms of HDP, CBP, and resource uti-
lization. Under a high call traffic load, DT-CAC can reduce HDP and CBP by about 6% , achieve a high resource utiliza-
tion ratio of more than 85% .
Key words: quality of service, call admission control, hierarchical mobile IP, wireless network





