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Motivation / Introduction

m |P the most spread protocol
->different solution proposals for IP mobility
Complexity <=  Optimality

An alternative point of view

m Transform the problem from network level to
iIndividual level

User based mobility management strategy :
CMES — Client-base Mobility Frame System
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CMFS - Client-driven Mobillity
Frame System

m No need network logic

-> |[ow impact on nodes, simple command
handling

m Management system in mobile
control with command sending to nodes

own algorithm for each entity (can be)
= Own parameter setting

no need to choose an exact mobility approach
==> very efficient and easy to implement!



CMFS

m Basic notations o

4
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Type

Length Flags

. Number of Actions

Mobile Node (MN)

Destination Address

[ Mp‘bil@"éurrent IP Address ]

Mobility Access Point (MAP)

7 Identification

Mobility Agents (MA)
Hierarchical Point (HP)
Home Agent (HA)

Actions/Informations

4
ACK K from(ACK MN needs|
first ed |fromall |capacity
MAs MAs alonginfo from
along the [along the the path  |MA ) Type
path (F) (S | L (©)
Reg Delete Acti
0 4 0 4 8
1 1
ia

m Message Structure

Example: HAWAII like protocol

[Dst: MAPI, Src: M, Actions:
Regi ster MN to MAPI via M\
[Dst: MAPi j1 //The fornmer node//,

Src: M\, Actions:
Regi ster MNto MAPi j1 via MAPI ]




Network discovery

m Maintain database
nodes,
distances (weights),
time intervals

HA

MAP;
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Network discovery

m Maintain database
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time intervals

MAP; MAP;+1




"
Network discovery

m Maintain database
nodes,
distances (weights),
time intervals
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Network discovery

m Mobil Node database
nodes,
distances (weights),
time intervals

Generally: it can be
different for any
network

m Keeps the original
MIP concept:
no pre-built network

architecture Is needed
on mobility level

MAP;

MAP;+4
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Personal Mobile IP - PMIP

MA database is maintained by the MN
-simple routing-like commands
-customized to each mobile

-multiple algorithm on the same
network

[Dst: MAPi, Src: M\, Actions:
-Register MN to MAPI via M\,
-[Dst: HA, Src: MAPI,
Actions: Register MNto HA

via MAPI |;

-[Dst: MAPIi -1, Src: MAPI,
Actions: Delete MN in
MAPI -1 via M\




" A
Personal Mobile IP - PMIP

[Dst: MAPIi, Src: M\, Actions:
-Register MN to MAPI via M\
-[Dst: HA, Src: MAPI,
Actions: Register MNto HA
via MAPI | ;

-[Dst: MAPi -1, Src: MAPI,
Actions: Delete MN in
MAPI -1 via M\

I: Register MN
to MAP i
via MN




Personal Mobile IP - PMIP

[1/1: Register MN
to HA
via MAP i

[Dst: MAPi, Src: M\, Actions:
-Register MN to MAPI via M\,
-[Dst: HA, Src: MAPI,
Actions: Register MNto HA
via MAPI |;
-[Dst: MAPIi -1, Src: MAPI,
Actions: Delete MN In
MAPI -1 via MN|

I: Register MN

\ to MAP I
via MN
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Personal Mobile IP - PMIP

[1/1: Register MN
to HA
via MAP i

[Dst: MAPi, Src: M\, Actions:
-Register MN to MAPI via M\,
-[Dst: HA, Src: MAPI,
Actions: Register MNto HA
via MAPI | ;

-[Dst: MAPi -1, Src: MAPI,
Actions: Delete MN in
MAPI -1 via NN] [1/2: Delete MN

]. in MAP i-1
via MN

I: Register MN
to MAP i
via MN




Extended Personal Mobile IP —

E-PMIP

-[Dst: MAPi, Src: M\, Actions:

-Register MN to MAPI via M\,
-[Dst: MAPIi -1, Src: MAPiI, Acti ons:

-Regi ster MN in

MAPI -1 via MAPI ;
-Delete MNin NMAPI -1
via M\

-[Dst: HA, Src: MAPIi -1, Actions:

-Register MNto HA via
MAPI ;
-Delete MNin HA via
MAPI - 1;

-[Dst: MAPIi -1, Src: HA, Actions:
-Delete MNin MAPI -1 via
VAP

1111

MAP;.4




Extended Personal Mobile IP —

E-PMIP

-[Dst: MAPi, Src: M\, Actions:

-Register MN to MAPI via N,
-[Dst: MAPi -1, Src: MAPi, Acti ons:

-Register MN in

MAPI -1 via MAPI ;
-Delete MNin NMAPI -1
via M\

-[Dst: HA, Src: MAPi -1, Actions:

-Register MNto HA via
MAPI ;
-Delete MNin HA via
MAPI - 1;

-[Dst: MAPi -1, Src: HA, Actions:
-Delete MNin MAPIi -1 via
MAPI

117]

MAP;_4

I: Register MN
to MAP 1
via MN




Extended Personal Mobile IP —

E-PMIP

-[Dst: MAPi, Src: M\, Actions:

-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:

-Register MN in

MAPI -1 via MAPI ;
-Delete MNin NMAPI -1
via M

-[Dst: HA, Src: MAPIi -1, Actions:

-Register MNto HA via
MAPI ;
-Delete MNin HA via
MAPI - 1;

-[Dst: MAPi j1, Src: HA, Actions:
-Delete MNin MAPIi -1 via
MAPI

117]

II: Register MN

in MAP i-1
via MAP 1

MAP;_4

I: Register MN
fo MAP 1
via MN




Extended Personal Mobile IP —

E-PMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:

-Register MN in
MAPI -1 via MAPI ;
-Delete MNIin MAPI -1

via MW,

-[Dst: HA, Src: MAPi -1, Actions:
-Register MNto HA via
MAP :

-Delete MNin HA via
MAPI - 1;

-[Dst: MAPi -1, Src: HA, Actions:
-Delete MNin MAPIi -1 via
MAPI

117]

III: Register MN
to HA
via MAP1

I: Register MN
to MAP 1
via MN

II: Register MN
in MAP i-1
via MAP 1

MAP;.4

MAP;
1 I'
....... NS4
1 2



Extended Personal Mobile IP —

E-PMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:

-Register MN in
MAPI -1 via MAPI ;
-Delete MN in MAPI -1
via MW,

-[Dst: HA, Src: MAPI -1,
-Register MNto HA via
MAPI ;

-Delete MNin HA via
MAPI - 1;

-[Dst: MAPi -1, Src: HA, Actions:
-Delete MNin MAPI -1 via
VAP

117]

Acti ons:

III: Register MN
to HA
via MAP1

I'V: Delete MN
in MAP i-1
via MAP1

I: Register MN
to MAP 1
via MN

II: Register MN
in MAP i-1
via MAP 1

MAP;.4

MAP;
1 I'
....... NS4
1 2
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Personal Hierarchical Mobile IP —
PHMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:
-Register MN in
MAPI -1 via MAPI ;
-Delete MN in MAPI -1
via MW,
-[Dst: HP, Src: MAPi -1, Actions:
-Register MNto HP via
MAPI ;

-Delete MNin HP via

MAP;.4 MAP;

MAPI - 1;
-[Dst: MAPi -1, Src: HP, Actions:

_Delete MNin MAPi -1 via
MR T >

117] 1 *



Personal Hierarchical Mobile IP —

PHMIP

-[Dst: MAPi, Src: M\, Actions:

-Register MN to MAPI via N,
-[Dst: MAPi -1, Src: MAPi, Acti ons:

-Register MN in

MAPI -1 via MAPI ;
-Delete MNin NMAPI -1
via M\

-[Dst: HP, Src: MAPi -1, Actions:

-Register MNto HP via
MAPI ;
-Delete MNin HP via
MAPI - 1;

-[Dst: MAPi -1, Src: HP, Actions:
-Delete MNin MAPIi -1 via
MAPI

117]

MAP;_4

I: Register MN
to MAP 1
via MN
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Personal Hierarchical Mobile IP —
PHMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:
-Register MN in
MAPI -1 via MAPI ;
-Delete MN in NAPI -1
via M\
-[Dst: HP, Src: MAPi -1, Actions:
-Register MNto HP via

I: Register MN

|VAP| . II: Register MN to MAP 1
[b| ! t VN i HP . to MMAE Ij—_ 1 via MN

- via 1

g © 1? ‘hAevia MAP.., MAP; |

-[Dst: MAPi -1, Src: HP, Actions:

_Delete MNin MAPi -1 via "
MR T *'Q

117] 1 ’
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Personal Hierarchical Mobile IP —
PHMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:
-Register MN in
MAPI -1 via MAPI ;
-Delete MN in MAPI -1
via MW,
-[Dst: HP, Src: MAPi -1, Actions:
-Register MNto HP via

I: Register MN

|\/AP| . II: Register MN to MAP1
Del ete MN in HP vi aMAP | 2

- via 1

g e1.e a MAP, 4 MAP,

-[Dst: MAPi -1, Src: HP, Actions:

_Delete MNin MAPI -1 via ’
MR T *'0

117] 1 ’
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Personal Hierarchical Mobile IP —
PHMIP

-[Dst: MAPi, Src: M\, Actions:
-Regi ster MN to MAPI via M\,
-[Dst: MAPi -1, Src: MAPi, Acti ons:
-Register MN in
MAPI -1 via MAPI ;

N
I1I: Register MN
-[Dst: HP, Src: MAPi-1, Actions:  M:beeesn 7S/ N

-Delete MN in MARPI -1

via MW,
. . in MAP i-1 v/
-Regi ster MNto HP viIa viaMAPL /1L N I Register MN
- IT: Register MN MAPI
Mgz: ’t WN i HP Vi 0 MAP i-1 /4 E,c:a VN
- et e I N VI a via MAP 1
: MAP;.4 MAP; |~
MAPI - 1; \ |

-[Dst: MAPi -1, Src: HP, Actions:

_Delete MNin MAPI -1 via '
MR T *'47

117] 1 ?



Personal Tracking Mobile IP —

PTMIP

HA

I: Register MN
to MAP i
via MN

II: Register MN
in MAPi-1
via MAFP 1

\ L.
_______ L/
1 2

Tracking handover

[1/1: Register MN
to HA
via MAP i HA

IP

11/2: Register M
Network

in MAPi-1
via MAP i

I1/1: Delete MN
m MAP -1
wvia MAP1

L I

2. I: Register MN
el s \ to MAP 1
it
via MAP i-1
MAP;.2 MAP;.4 MAP; I
------- E = it g '0

Normal handover
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Benefits and drawbacks - Properties

= There can be any Mobility Agents and any new agent can be
Installed. The configuration of the MAs is done by the MNs
and no external management is needed

« Anybody can connect to the network with its own MN

« The MN should run complex methods to optimize
resource utilization

= This method can be different for each MN!

= Anyone can implement its own Mobility Protocol (even it
can switch between different protocols)

» The network nodes does not have to run complex
optimization and no network level optimization is needed

« Automatically handles vertical handover
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Simulations, Numerical results
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