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Abstract: A distributed dynamic micro-mobility management scheme is proposed to make up the deficiency of
not supporting well for highly Mobile Host (MH) in Mobile IP. The scheme places a few of Regional Mobility
Agents (RMA) to distributedly manage hosts’ mobility in region. An algorithm is presented for MH to decide its
RMA and regional size in terms of its mobility characteristics and some informed network parameters, which results
in minimum signaling cost and packet delivery cost, but does not impose any restrictions on network’s topology and
RMAs’ locations. Analysis shows when MH’s average packet arrival rate increases, the regional size decreases
while the total cost increases; when MH’s average residence time in Access Router increases, both the regional size
and total cost decrease. Finally, a performance comparison demonstrates that the total costs produced in
Hierarchical Mobile IPv6 with several distinct regional sizes are all higher than the possible highest total cost
produced in the scheme.
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Fig.1 An example of network’s topology
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MH RMA . ,
AS RMA ; RMA AS AR ;. RMA , RMA
, , RMA RMA ,
RMA )
AR (router advertisement, RA) MH i AR
, . , RMA
, , Cr C'y C'p .
C, C|+C; Q)
RMA (1) Cr , . , Kopt
, Kopt MH Cr AR RMA ; RMA
: RMA 4 RMA Kopt Cr RMA
Kopt Cr :
if (MH enters a new subnet)
{
if (the distance between AR and RMA<=the recorded Ko)
perform a regional registration to RMA,;
else
{

learn all light-loaded RMAs’marks and their related parameters from Router Advertisement message;
compute these RMAS’ Kqs and select the RMA whose Ky minimizes Cr as MH’s RMA,;
record this RMA and its Kop;
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perform a regional registration to this RMA;
perform a home registration to HA;
}
}
1.2
vKopt ’ Kopt CT AR RMA ’
3 Kopt CT- (1)1CT
1.21
) 1 MH 3 :
MH , , , 2
C.y =by +by +4C,, +2Cg, +2C, (2)
Cr =bg +2C,, +2Cps 3)
Table 1 Definition of some parameters
1
Parameter Descriptions Parameter Descriptions
c The average registration c The registration signaling cost for MH’s
3 signaling cost tH interdomain handoff
c The registration signaling cost for c The transmission cost of registration signaling
" MH’s intradomain handoff HA between HA and AR
c The transmission cost of registration c The transmission cost of registration signaling
RA signaling between RMA and AR AM over the wireless link between AR and MH
b The registration signaling processing b The registration signaling processing
R cost at RMA H cost at HA
lHa The distance between HA and AR lra The distance between RMA and AR
MH ‘ AR ‘ ‘ RMA ‘ HA
Local binding
update (Cam) Local binding
. update (Cga
Regional L
registration !_ocalllendlng
Local binding . U(CR:W \.
acknewledgement
(CAM
Binding update
(CAM) Binding-un ate—éemr)i
- Binding-up
Home registration
Binding Binding-acknowltdgement (Cr)
acknowledgement
(Cam)
(br) (br)
Fig.2 The process of registration
2
) ) ya
(Cra=ulgy Cpo=udy,. '
6 , Cyy=uo,
Cun =by +bR+2/u(29+IRA+IHA) 4
Cir=hg +2/u(0+IRA) (5)
RMA AS AR A Poisson , MH AR AR
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“ 7 [4] MH MH m
, , m MH AR RMA
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K e\ K ANe
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o N! noo NI
MH
© K AN e*}
E(m=>mP"=1/{1-3" (7
m=1 i N!
MH AR T, Cu
Cy =((E(m-1)Cys +Cyyy)/(E(M)-1)T) 8
K AR  RMA , Clr <Cly=by+2u(0+K) C_, <C/, =b, +by
+2u(20 + K +1,4,) Ck Clu : :
Cy <C} =((E(m)-DClg +Clyy)/((E(m)-1)T) 9)
122
; 2 MH CoA CH ,
Cop=aPy +Py+Tey +Tor +Tea + Taw ) (10)
Table 2 Definition of some parameters
2
Parameter Descriptions Parameter Descriptions
Cp The average packet delivery cost a The average packet arrival rate
Py Packet processing cost at HA Pr Packet processing cost at RMA
T The packet delivery cost over the T The packet delivery cost
AM wireless link between AR and MH cH between CH and HA
T The packet delivery cost between T The packet delivery cost
R HA and RMA RA between RMA and AR
lcH The distance between CH and HA IHr ThegitgggeRlﬁtxveen
) M Top =mley s Tug =Ml s Tra =11l ga
s Tam =677,
Cp = a(PH +P+ 77(ICH +lg +lpat 5)) (11)
K RMA AR , :
Cp <Cp =alPy + Py +7(ley +1up + K +&)) (12)
1.3 Kopt
1) 9) (12) ] RMA AR K a
MH AR T RN
C,(K,a,T)=C,(K,T)+Ch(K,a) (13)
(13) , MH ,
Kopt :Kopt ) Kopt ) [10]
Kopt A(K,a,T)
L C;(K,a,T)>C;(K-LaT)
A(K'a’T)‘{o, Cl(K.aT)<C (K-1aT) (14)
0, x#0
a0={3 378 (15)
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(14) (15)
_ 0, C;(K,a,T)>C;(K-12a,T)
A(A(K'a'T))‘{l, C,(K,aT)<C, (K-1a,T) (16)
[10]
Ko (K,aT)=Y A(4(K,a,T)) (17)
K=1
an . K C(K,aT)-C;(K-1aT)>0 . @ ,
Kopt a T [11] [12] a; [4]
MH AR T Kopt a T (17)
14
HMIPvV, HMIPyv6 RA ,
RMA MAP, MAP MH ,
HMIPvS, MIPv6!?
1.5 RMA
, MH AR1 RA 3 ,MH RMA AR
4 5 , J=4  )=5 A7) Kop 4
Table 3 Information obtained from AR1’s RA
3 AR1 RA
The mark of RMA The load of RMA The average distance between RMA and all AR
R1 Heavy 4
R2 Light 5
R3 Light 4
R4 Light 5
R5 Light 5
R6 Light 4
R7 Heavy 6
R8 Light 5
AR3 Heavy 3
Table 4 The value of parameters
4
by br u 0 lnr n & Py Pr Ina Ich
6 3 0.1 10 10 0.05 5 4 2 15 5
MH AR T=20, a=3, =4 Kopi=6; 4=5
, Kopi=7.  A=4,K=K,=6 A=5,K=Kop=7 9) (12) (13),
60.3039  60.523 2. A=4,K=Kp=6 , AR
4 RMA MH  RMA, ,MH R3 R6 RMA,
KOpt 6
2
2.1
3 T=5,1=4 a 0515 3 , AR RMA K
. , a , a=3
HA RMA
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Fig.7 Performance comparison
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