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Abstract: Problem statement: In recent times, wireless networks have becomequitisius and the
hotspot research arena. When a mobile node swifobvesone access network to another network, the
node is said to perform a handoff. This transitiera complex and time-consuming task since after
transit the mobile node has to obtain a new Carkddiress (CoA) from the transited AR and bind this
CoA with its home agent, apart from this there osauproblem of packet loss. However there exist
some solutions for this handoff problem, these raaidms do not offer efficient solution for the
problem.Approach: A mechanism to reduce the hand off delay in vdhrcoetworks is proposed in
this article. This approach pre allocates the nddress for the mobile node before hand off based on
its mobility. Results: The proposed system is implemented in ns2 sinmma@nvironment and
compared with some existing hand of mechanisms ien@vident that the proposed mechanism
reduces the hand off delay and packet loss r@oclusion: This article is concerned with defining a
better solution for the handoff problem such tHs proposed mechanism offers efficient results
compared to the existing system.

Keywords. Hand off, mobile networks, NEMO hand off, Interrtehgineering Task Force (IETF),
Care of Address (CoA), Network Mobility (NEMO), Bimg Update (BU), Binding
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INTRODUCTION the fixed infrastructure and maintains the sessioins
) ) ] individual hosts inside the network.

Mobile phones are very essential device for | NEMO every mobile router is given two
business and personal usages for all now a daysir(Na 5qgresses namely the permanent home address given b
et al., 2008)._ IP is the Internet Protocol developed byhe home agent and the care of address given by the
Internet Engineering Task Force (IETF). When a node,cess networks that the mobile router visits (B,

changes its point of attachment, this protocol rm® 2006). When the mobile node moves out of the home
the network about the details regarding the switglaf network, it sends a request for a care of addness f

host to a new access network (@810). It provides the new access router. After receiving the new CoA,

location-independent access to Internet. Each mobil obile router has to register this CoA to the hement

ineide the home newiork. When the mobie hos fnrc?iee@emardoset al, 2005). So, MR sends a Binding
' pdate (BU) to HA informing about its new CoA and

out of the home network, it is identified by ther€af also sends the prefixes of mobile nodes within the
Address (CoA) which is registered with the homerdge network so that the HA can route the datagram

(Abdelgadir et al., 2011). Mobile IP specifies the ©
: : - . addressed for the MNN. The home agent after rewgivi
procedure of how a mobile node registers its Coth wi U replies MR with a Binding Acknowledgement (BA)

the home agent and how the home agent routes t ) oy
packets to the mobile node (Beijnum, 2006). Molile evarapalliet al., 2005). A positive acknowledgement

is mostly used in wireless networks where mobileinsists that the home agent is ready to forward the
devices traverses across multiple LANs (Hassan anflatagram meant for MNN to MR.

Hassan, 2011).To support the movement of a complete After the binding process is successfully complete
network which changes its point of attachment te th bi-directional tunnel is established between theatd the
fixed infrastructure and to maintain the sessiohthe MR with one end point as Home Agent's address bed t
mobile nodes uninterrupted, the concept of Networkother end point being the MR’s Care of Address
Mobility (NEMO) was proposed. To support this (Devarapalliet al., 2005). Once the bi-directional tunnel is
network mobility, the mobile network must contain a established Corresponding node can send message to
least a single router which maintains the contaith w MNN and vice versa. When a corresponding node wants
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to send a datagram to a MNN, the datagram is first ~This handoff is classified into two types namely
transmitted to the home network of MNN (Devarageilli Micro and Macro mobility. When the mobile router
al., 2005). In home network, HA encapsulates thégtac switches to a network within a single administrativ
with source address being its home address aridatest ~ domain, it is known as micro mobility or intra-doima
address as the MR’s CoA. This packet is then tréttesin handoff. Micro mobility doesn’t cause much delaylan
to MR's CoA. At this point, MR removes the outei® '€ €asy 1o resolve. When mobility takes place aver
header from the encapsulated packet and delivers tﬁarge region comprising of various networks under

datagram to the respective MNN. Before decapsglatie d|ﬁe_re_znt administrative _domams, it is called agdvb
mobility or Inter-domain handoff. However macro

. , Cr?lobility possesses the problem of overhead, path re
address on outer IPV6 header is Home Agent's asldies oq(apjishment delay and packet loss (Johnson, 2003)
should also check if the destination address iBfRV6 1o objective of the protocol is to offer reliatded
belongs to the prefix of the mobile network. Tlyipet of  yninterrupted Internet services independent of the
packet transfer ensures transparency between tfes@s  mobility and location of the router yet maintainiaty
either the CN or the MNN is aware of the packetthe sessions of the mobile network nodes enabling
encapsulation and decapsulation. undisturbed service either across a single domain o
across several domains.
Literature survey: HANF-OFF: With the increased
demand of user mobility, wireless networks havenierarchical handoff mechanism: To manage the
become ubiquitous. The major problem concerningyopal (macro) mobility and local (micro) mobility
wireless networks is the handoff. Handoff occurewh independently, the Hierarchical architecture is
a mobile node MN or mobile router MR moves from proposed. Mobile IPv6 protocol doesn’t support any
one coverage area to another. When it moves tona N&nq of hierarchy. Both micro and macro mobility is
coverage area, MR has to register with the new AR a ., gjgered the same. In Mobile IP, a Binding Updste

continue '”tgmet acce_zjs. 'I;jhere gcftrrs tlnlze deléﬂ_y&s; f sent to correspondent node and home agent wheaever
Process and IS considered as DOWENeck conaioon 1 ,,,,ie noge changes its point-of-attachment to the

\(’)Vr']r:lgzgeggtwgt%g}kwgzm;hrgfbl\'/llzrﬁ;;etrorpg\ﬁfe:revn]nternet. Therefore the signaling load is the same
' 9 independent of the mobility pattern. The hierarahic

the new network and retain its existing sessiorss T o )

switching from one network to another is called asprotocol separates the Io_cal mobility (mtra-s_me)j the

Handoff. Handoff latency occurs due to two reason lobal mo_blllty (inter-site) of the mobile nodes
(Castelluccia, 1998). Local handoffs are managed

namely registration delay and binding Iatency.I I q v The i . bil
Registration latency is the time taken by the MR to'Caly and transparently. The intra-site mobiliynot

request and obtain the care of Address from newsacc ViSiblé to the correspondent node. Hierarchical
network. This consists of movement detection lagenc architecture introduces the concept of domainter. &
the time taken to detect the movement of mobilagoy domain is an administrative arena where many access

and CoA configuration latency i.e., the time tafen  routers are under the administrative control ofrgle
MR to request CoA from new network and time takenfouter called MAP i.e., Mobile Anchor Point
for new CoA allotment (Sharmet al., 2004). Binding (Zulkeflee, 2011). Every domain consists of at feas
latency comprises of delay time taken by MR to sencdfingle MAP and in case of multiple hierarchies ¢stss
the binding update to home agent and the time téken Of many MAPs. The IP address of MAP is regarded as
receive binding acknowledgement from HA. Regional Care of Address (RCoA). The address diwven
This delay often occurs because when MR movethe mobile router or mobile node is regarded aslGare
from one network to another, the following hasdket  of Address (LCoA). The simplest hierarchical amtitire
place (Johnson, 2003): consists of single MAP however in complex architees
multiple MAPs are present. However the IP addrdss o
» New network has to check the authentication of thdowest architecture MAP is considered as RCoA.
mobile router’s identity
+ Undo registration at old network and register atFast handoff mechanism: The Fast Handoff

new network mechanism is used to configure a new address to the
« De-allocate resources at older network and allocatgobile host before it performs the actual tranaifiem
in newer network one place to the other (Sulander al., 2005). This
+ Update network registry about the switching tomechanism is used to reduce the latency period. It
another network consists of three phases: handover initiation, elnn
« Configure CoA from network and bind establishment and packet forwarding (Huang, 2006).
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The first and foremost complexity is that the @asce MAPs. Here both LCoA and RCoA are being included
routers have to detect the movement of MR using anjo identify the individual node when more than one
movement detection algorithm and it adds to the I hode  performs handoff ~simultaneously. ~ These
AR. Fast handoff makes use of new messages likaeighborhood MAPs create Inter-domain Pre-allocated
Proxy router requests and advertisements. Hence nj?(jdress table where reserved LCoA for the moving

standards apart from existing have to be adopte R in various access routers are stored. The fatigw

- . re the sample tables for intra and inter domai@ pr
Though Fast handoff contributes to time delaygqcated addF;ess. ! ! P

reduction it does not proposes any methodology for |n¢a.domain Pre-allocated address table is cdeate
packet losses and packet re-ordering. by MAP under whose range is MR present. This table
o contains the present LCoA of moving MR present in
Proposed hand-off mechanism: The proposed system o first column. The second column contains the
named as incessant hand off mechanism facilitées t 4ccess router's identification. This denotes theenlP
combination of advantages of hierarchical and fastggress. The third column contains nLCoA that & th
handoff - mechanisms. The system operates inqqgressed reserved for moving MR under each access
hierarchical environment and applies the princimés . ter. A sample table information is upadated abl&

fast ~handoff mechanism. This ~proposed modeh ag g row the table indicates the router addeess
eliminates the disadvantages posed by both théreis ¢ 4qqress reserved for MR under the specifieterou

models anﬁ SOC:VEfo the probllerrt: of [()jackethloss m[;?(;h' This table is distributed to all routers within daim
Incessant hand off system Is based on the hie@chi g jimited broadcast routing. The access routers
architecture and hence any change in the architdctu receiving the packet, matches the table with its IP

level is not needed' Further the system dogs rokdd ddress. The row which matches the router IP addres
any change in the mobile router or mobile node and,, yhe second column is chosen and stored sepainatel
hence greatly flexible. However the system demand§he buffer. Thus the load on the AR is reduced.yOnl
change in the software level configuration of thAmR& small storage is needed even if multiple handaffet
and Access Routers. This change does not impose aBYace simultaneously

difficulty over the functionality of the system and Inter-domain pre.-allocated address table is cdeate

increases the efficiency to a larger extent. Thetesy b . i
neighborhood MAPs once they are intimated about
demands the MAP to send pre-allocated tables befort e moving MR. This table is being used when inter-

handoff and consumes a little memory space. Figure domain handoff occurs and hence the name. Thig tabl

shows the incessant hand off architecture. . .
Thus the implementation of the proposal doesn,contalns the present LCoA and RCoA of the moving
need any huge changes but increases th R in its first and second column. RCoA indicaths t

communication efficiency. Implementation of the present MAP z_;\ddresg. Prgsent ITCQA is being ad.ded in
proposal requires the architecture as that of hibieal the table to uniquely identify the individual MRhi§ is

architecture. Here, Mobile Anchor Point (MAP) takes Pecause there is a supposition that more than dRe M
the entire responsibility of managing the accessers ~ Present under the same RCoA performs handoff. The
within its domain i.e., MAP takes care of routinf o third column indicates the access router identifice
packets and allocation of CoA. Each MR is allocatedand the forth column contains the nLCoA, the reserv
two addresses namely Regional Care of Addresgddress for moving MR under the access router
(RCoA) and onLink Care of Address (LCoA). RCoA specified in the third column. A sample table
represents the address of MAP responsible for thenformation is upadated in Table 2. This table is
domain and LCoA represents the CoA allotted for thedistributed to all access routers within the domssimg
MR. When MAP detects the movement of MR, itlimited broadcast routing. The ARs on obtaining the

assumes that MR is about to perform a handoff.iBsit  table checks for the row matching with its IP addre
unaware of either the handoff is intra-domain derfin

domain. For every access router within the domainyaple 1: intra-domain pre-allocated address Table

MAP pre-allocates LCoA for moving MR. Information 7 coa Router address nLCOA
regarding this pre-allocated LCoA in correspondingio1 ARL 102
access routers is stored in the form of table knewn 101 AR2 103

intra-domain pre-allocated address table. Thisetabl
sent to all routers within the domain by limited Table 2: Inter-domain pre-allocated address Table

broadcast routing. Since MAP is unaware of the ©ype RCoA LCoA Router address nLCoA
handoff, it also sends intimation message contginin 0416 101 AR3 104
LCoA and RCoA of the moving MR to neighborhood 0416 101 AR5 105
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! home agent. In case of multiple hierarchies of MAPs
“HA this MAP intimates the registration update to &l i
/ \ nearby MAPs and its upper administrative MAP. After
intimation, MAP acts as the local home agent and
MAPI MAP2

receives all packets destined to MR. However intra-

/\ /\ domain transition is not intimated to the home agen

and correspondent nodes and so the burden of gendin

"9 ARL = e =
: i\_ 2 s R, Binding  Update and  receiving  Binding
= . Acknowledgement is greatly reduced. Here the
MNN/MR. Hand-off procedure of MR sending a local binding update to
MAP  and MAP  sending local binding
Fig. 1: Incessant hand-off mechanism acknowledgement is also reduced as the AR takes up

the responsibility of informing the update to MAP.

On successful search, it stores the particularimats ~ Thus the registration delay for intra-domain inegds
buffer and ignores the rest. Hereby the load onARe handoff mechanism is greatly reduced. Due to
memory space is lowered and even in case oflecreased delay time, the packet drop is reduced.
simultaneous multiple handoffs only small memorsicep Inter-Domain Handoff: When the movement of the
is demanded. This buffer space is however refreafied mobile router takes place from one administrative
specified period. The buffer is refreshed for ev@min.  domain to another administrative domain, it iselhs
When a condition of buffer overflow occurs, thelyar inter-domain or macro-mobility. This is a longer
entries in the table are deleted. Thus the tables aprocess than intra-domain since it is outside the
maintained in the AR buffers and demand no extoatef =~ domain; the movement has to be informed to all the

Intra-domain handoff: Intra-domain handoff occurshome agent and correspondent nodes. Let us consider
when the movement of the mobile router takes plac¢hat a mobile router lies under a site. When théitao
within a single administrative domain or site. Tiés router starts moving, MAP in the site detects the
also called as micro-mobility. Since the proposedmovement of MR and performs the preliminary actions
mechanism operates in the same environment asfthat Preliminary actions include creating an intra-damai
hierarchical architecture, there is no much diffeein  pre-allocated address table by the MAP. This table
the handoff procedure except that the addresseady contains the LCoA of the moving MR. This table
reserved for the moving MR. Once the mobile routerassigns a new LCoA for moving MR under each access
starts moving, MAP identifies the movement of MR router within its domain. However the existing AR
using any one of the movement detection algorithmtaking care of moving MR is not allocated any new
Once the movement is detected, the MAP creates address. This table contains the address of eassic
intra-domain pre-allocated address table resertfieg router and LCoA that is assigned under these access
address for the moving MR in each and every routerouters for the moving MR. However the MAP is
within its administration and intimates the nearbyunaware if MR performs only intra-domain handoff. S
MAPs regarding the LCoA and RCoA of the moving the existing MAP indicates the movement of MR to
MR. The nearby MAPs create Inter-domain pre-nearby MAPs by informing the present LCoA and
allocated address table reserving the addresshior t RCoA of the MR. LCoA is included to identify the
moving MR. Once MR performs an intra-domain unique MR as there is a possibility that more tbaa
handoff that is it moves to the range of a new s&€ce MR performing handoff. Once the neighborhood MAPs
router within the same administrative domain of thereceives the information, these MAPs create inter-
previous access router, the new access routerhesarc domain pre-allocation address table. This tableries
the reserved table to verify if there is an addresshe address for moving MR under each of the access
reserved for the MR that's has come into its rarnfje. routers in neighborhood MAPs. This table is distréal
the new access router finds an entry for the MR, ito all routers using limited broadcast. These
simply allocates the address specified in the talleé reservations are made even before the actual hlandof
sends a registration update to its immediate uppeiakes place and is called as preliminaries. Whégr-in
MAP. MAP updates its binding cache and acts asl locadomain handoff takes place, MN moves from one
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domain to another. MR sends neighborhood
acknowledgement to the access router in its viginit
The new access router on receiving NA, checks its
buffer if there is an address reserved for the MR.
case of successful search, new AR allocates theessld
reserved for it and intimates the registration wpda

its immediate upper MAP. In case of multiple
hierarchies the updating occurs in same way asahat
intra-domain. Inter-domain transition has to be
intimated to the HA and so MAP sends binding update
to the HA of MR. HA authenticates the BU and on
successful authentication, responds with Binding
Acknowledgement. After these transactions, a bi-
directional tunnel is formed between the HA and new
MAP and all packets are forwarded through the tunne
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Thus inter-domain handoff registration is succdssfu Fig. 2: Fast handoff registration delay

registered and packet flow takes place uninterdupte
MATERIALSAND METHODS

We present an analysis of the three handoff
mechanisms namely hierarchical, fast and incessan
handoff mechanism based on the registration time
delay. When MR starts moving away from the range of
an AR, the control has to be transferred to neafRyto
support continuous internet access. There occarakev
processes before the switching occurs and the time -
taken for these processes refer to registratioaydel
the network. The overall handoff mechanism is being
analyzed by two factors namely

Packel sequence no.

Regigration delay: Registration delay indicates the time
taken by mobile router or mobile node to regigtsli to a
new access router and have a continuous interoessc
router after it has performed handoff. Lower the
registration delay, higher is the efficiency of gystem.

Packet loss: Packet loss defines the number of
packets dropped for a defined number of packet
transactions. Lower the packet drop, higher is the
efficiency of the system.

RESULTS

The following Fig. 2 graph shows that the hand off
registration delay of fast hand off mechanism. Feg8
graph shows the registration delay of hierarchizaid
off mechanism. Figure 4 graph shows the regismatio
delay of proposed Incessant hand off mechanism.

The following Fig. 5 graph shows that the packets
dropped in fast hand off mechanism. Figure 6 graph
shows the packets dropped in hierarchical hand off
mechanism. Figure 7 graph shows the packets droppeu
in proposed Incessant hand off mechanism.
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DISCUSSION

Registration delay: The following Table 3 and
graphs compares the delays of various handoff
mechanisms like hierarchical intra domain,
hierarchical inter domain, fast handoff, incessant
inter domain and incessant intra-domain. Among the
various mechanisms it is evident that incessant
handoff mechanism takes very less delay time
compared to all other existing mechanisms.

Packet loss. The following Table 4 and graphs

compares the packet drops of various handoff
mechanisms like hierarchical, fast handoff and
incessant handoff mechanism. Among the various
mechanisms it is evident that incessant handoff
mechanism results in very less packet loss compared

all other existing mechanisms.

Table 3: Registration delay analysis

Handoff mechanism Registration delay time (m sec)

Fast Handoff 6.25
Hierarchical Intra-domain 3.75
Hierarchical Inter-domain 6.75
Incessant Intra-domain 1.50
Incessant Inter-domain 2.50
Table 4: Packet loss analysis

Handoff mechanism Packet loss
Fast Handoff Mechanism 109
Hierarchical Handoff Mechanism 170
Incessant Handoff Mechanism 11
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