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Abstract: Recently, ITEF standardized the management mechanism of NEMO BSP to support
Network Mobility which is an extension of Mobile IPv6 (MIPv6) that inherits all the drawbacks of
Mobile IPv6, such as inefficient routing path, single point of failure, high handover latency, packet
loss, and high packet overhead. Therefore route optimization and multihoming technique in NEMO
is becoming most important area for current researcher. The objective of this paper is to analyze some
mobility management schemes in order to achieve seamless handoff in NEMO as well as available
solutions will be discussed for future analysis. Furthermore, it highlights the strengths and the
limitations of these schemes. Both the qualitative and the quantitative evolutions of these schemes are
also presented here.
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INTRODUCTION

Mobility support of the whole network is the principal research issue at present due to existing Internet.
This is because it is not designed to touch mobility owing to IP’s location-based addressing method where IP
addresses are joined to geographical areas. The host is moved among networks in different geographical areas
desires to achieve a new IP address, and for that reason, communication may become ineffective while
maintaining reach ability and session continuity. Therefore, Internet Engineering Task Force (IETF) has
designed solutions to overcome the inefficiency of current IP addressing, for instance Mobile IP (MIP) and
MIPv6 to support host based mobility. However, Mobile IPv6 is not able to handle the mobility of an entire
network properly, since NEMO introduces much more complex mobility scenarios than host mobility. Hence,
the IETF has been proposed the NEMO basic support protocol (NEMO BSP) (Devarapalli, V., 2005) by the
Network Mobility (NEMO) working group. The main purpose of NEMO BSP is to provide seamless
connectivity of the whole mobile network. There are two major entities in NEMO mainly, mobile routers
(MRs) and mobile network nodes (MNNs). In accordance with NEMO basic support protocol (NEMO BSP),
only one primary care of address (CoA) of mobile router (MR) can be registered with home agent, which will
affect the handover performance resulting packet loss and delay. As an extension of NEMO BSP, in this paper
different mobility management schemes have been analyzed deeply to achieve seamless handoff in NEMO
network in terms of packet loss and handoff delay. This paper is organized as follows: Section 2 presents the
IP mobility mechanisms, such as, the host and the network mobility. Section 3 highlights details of the
approaches related to the handoff based on the IETF proposals and the quantitative evolutions of some handoff
scheme with some issues are discussed in section 4 and 5. Finally, the conclusion of the paper is presented
in Section6.

II. IP Mobility:
The IP mobility mechanisms are classified into two categories mainly Host Mobility (MIPV6 with its

enhancements are mainly HMIPV6, FMIPV6, HMIPV6) as well as the Network Mobility (NEMO BSP) as this
mechanism has been developed to provide an uninterrupted access to the internet when the mobile host change
its point of attachment.Now, we will discuss the details of these two kinds mobility with their pros and cons.
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Host Mobility:
There are broadly two methods to provide mobility support, namely through redirection and indirection.

A well known redirection scheme is the Session Initiation Protocol (SIP) where as the indirection based
schemes use network agents to transparently re-route information is Mobile IPv6 (MIPv6) and its variants.
Figure 1 shows the categories of IP mobility.

Mobile IP (MIP) is defined at the network layer in order to Handling mobility management. There are
three types of nodes in MIPV6 are mainly: a mobile node (MN) that can change its point of attachment from
one subnet to another while still being reachable via its home address, a correspondent node (CN) with which
a mobile node is communicating can be either mobile or stationary. if CN supports the Return Route ability
Procedure then it can implement Mobile IPv6.Finally home agent (HA) that is a fixed router located in the
home network and assigns a home Address from the home preWx to a mobile node as well as forwards the
associated data traffic to the mobile node. In (Johnson, D.B., 2004), all IPv6 mobile node has at least two
addresses per interface, explicitly the home address (HoA) which is an IP address act as a identifier and the
care-of address (CoA), that is linked with the mobile node, act as a locator when it visits from home network
to foreign network. It allows an IPv6 host to go away its home subnet while visibly maintaining all of its
present connections and remaining accessible to the rest of the Internet that is realized by Mobile IPv6 beside
identifying each node by its inactive home address, despite of its current point of attachment to the Internet.
While a mobile node is away from home it just sends information about its current location to a home agent
on its home link. Then the home agent captures packets deal with the mobile node and tunnels them to the
mobile node’s present location. Each time the mobile node moves from one network to another, it gets a new
care-of address through stateless or state full address auto configuration, like DHCPv6.After that ,registers its
Binding with a router in its home subnet, requesting this router to take steps as the home agent for the mobile
node. Then it registers this binding in its Binding Cache. At this instant, the router consider as a proxy for
the mobile node awaiting the mobile node’s binding entry expires. By using IPv6 encapsulation, it can
intercepts any packets addressed to the mobile node’s home address and tunnels them to the mobile node’s
care-of address. The correspondent nodes which can then learn and cache the new mobile node’s care-of
address also gets a Binding Update from its mobile node. Thus, when sending a packet to any IPv6 destination,
a host needs to check first if it has a binding for this destination. Hence, by using an IPv6 Routing header,
the host sends the packets straight to the care-of address indicated in the binding If a cache access is found,.
If no binding is establish, the packet is sent to the mobile node’s home address, which tunnels it to the care-of
address as mentioned previously. When transfer a packet to a correspondent node a mobile node may use its
home address at the same time as source address. Figure (2) shows the handoff procedure of the MIPV6.The
main disadvantage of MIPV6 is that routing is not optimal since the packet sent or received by the mobile
node (MN) need to go through the home agent resulting handoff delay and packet loss.

Fig. 1: IP Mobility.

Hierarchical Mobile IPv6(HMIPV6):
The main purpose of HMIPv6 is(shown in figure 3) to decrease the frequency and latency of location

updates caused by MN’s mobility. In HMIPv6 architecture, the operation of the correspondent node and HA
are not changed, remains same as MIPv6. It relies on new equipments called Mobility Anchor Points (MAP) 
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Fig. 2: MIPV6 Handover Procedure.

which controls every administrative region and acts as proxy HA within a local domain. Hence, it is essential
a separate MAP for separate region. The mobility of the node inside a region is called micro-mobility where
as mobility of node when it enters in new region is called macro mobility. When an MN visits between
different subnets within a region (covered by a MAP), it only sends location updates to the local MAP rather
than the HA (that is far away with having a higher load)which can limit the amount of MIPV6 signaling cost
outside its region. The HA is updated only when the MH moves out of the region. The operation of HMIPv6
is as follows: When an MN visits into a MAP region, it receives router advertisements (RA) message that
contains information on one or more local MAPs. The MN updates the HA with an address assigned by the
MAP, called regional COA (RCoA), as its current location .The MAP intercepts all packets sent to the MN,
encapsulates and forwards them to the MH’s current address as well as it is using binding cache. When the
MN changes its point of attachment within a MAP domain, it obtains a new local CoA (LCoA) from the AR
serving it; the MN only needs to register the LCoA with the MAP. MN’s mobility (change of the LCoA) is
transparent to the HA, and the RCoA is not changed. For this reason no need to update HA as long as the
MN resides within a MAP’s region. The MN keeps on sending BU messages to the MAP periodically to
maintain current mapping. The main disadvantages of this approach is that it is so complex while the network
region of the MN changes as it is not designed for the layer-3 handover and when the Regional CoA changes
that time HMIPv6 is not ideal due to increased latencies and delays.

Fig. 3: Basic Operation of Hierarchical Mobile IPv6.

Fast Handovers for Mobile IPv6(FMIPV6):
The main purpose of FMIPv6 (proposed by IETF, shown in figure 4) is to reduce the handover latency

and packet loss during handover of MN through providing all the necessary information of next AR for Layer
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3 handover before going to the part of its subnet. It also gives the flexibility to buffer all the packets destined
for MN during the handover process by setting up a temporary tunnel between previous access router (PAR)
and new access router (NAR) to forward packets to the new location. The operation of FMIPV6 is as follows:
When the MN discovers the neighboring router, (like, higher signal strength from a new access point), it sends
a router solicitation for proxy (RtSolPr) message to its PAR in order to resolve information regarding the
anticipated new subnet. The PAR then replies with the proxy router advertisement (PrRtAdv) to the MN that
contains the binding between adjacent APs and ARs. After getting proxy router advertisement messages
(PrRtAdv), the MN construct its new CoA (NCoA) that will be used in the new subnet, and sends a fast
binding update (FBU) message to the PAR to bind previous CoA (PCoA) to NCoA , so that arriving packets
can be tunneled to the new location of the MN. At this time, the current AR sends the Handover Initiate (HI)
messages to new AR which replies with the Handover Acknowledgement (HACK) to the previous AR (PAR).
Upon receiving the HACK, a tunnel is established between PAR and NAR to reduce the packet loss during
the handover as well as the PAR sends the Fast Binding Acknowledgement (FBACK) to the MN. During all
this process, the MN is still connected with PAR. When MN enters in the area of the new AR (NAR) then
its link with the previous AR is disconnected and it sends the Router Solicitation messages by Fast Neighbor
Advertisement (FNA) messages to the NAR. The purpose of FNA is to inform the NAR to stop buffering the
MN’s packets and complete the handover signal. During this handover process previous AR forwards the
packets to NAR which are destined for the MN. However the initiation of the fast handover procedure depends
on the wireless link layer triggering and it does not define any specific method for discovering the next
candidate AR and this is the major weakness of this protocol. Also during the allocation of the new CoA there
is a Duplication Address Detection (DAD) check is performed in which host sends the neighbor solicitation
messages to the solicited-node multicast address including the tentative address field to check whether the new
CoA is unique or not. This DAD check consumes an extra amount of time and some time it is more than 1sec.
Packet loss occurs if the FBU is sent too late or too early with respect to the time that the MH detaches from
the PAR and attaches to the NAR.

Fig. 4: Basic Operation of Fast Handover for Mobile IPv6.

Hierarchical Mobile IPv6 with Fast Handover (FHMIPv6):
Due to further reduce signaling overhead and packet loss ,it is possible to use HMIPv6 and FMIPv6

jointly. Normally, the MAP is placed at an comprehensive point above the NAR and PAR to integrate HMIPv6
and FMIPv6. But the forwarding of packets would be inefWcient between PAR and NAR because data packets
will traverse the MAP–PAR link two times before reaching at the NAR. Therefore in HMIPV6 architecture,the
MN exchanges all the signaling messages with MAP, not with PAR to establish the tunnel for the handover
.The messages that are used in F-HMIPv6 are the extensions of FMIPv6 and HMIPv6,no need to define any
new message again except for changing the source and/or destination IP addresses of the messages. Hence,
introducing F-HMIPv6 in the existing architecture will be convenient. The operation of F-HMIPv6 is shown
in Figure 5. In the figure, it is assumed that the MAP has already the information of the ARs(such as the IP
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address, preWx, and link layer address or identifier). Moreover, there are three types of CoAs which helps to
represent the MN’s current location. The RCoA (regional care of address) indicates the MN’s rough location
where as the LCoA (on-link care of address) indicates the on-link address of the MN .The LCoA is divided
into the previous on-link care-of address (PLCoA) and new on-link care-of address (NLCoA). In a mobile-
initiated handover case, the MN starts a fast handover procedure by sending a router solicitation for proxy
(RtSolPr) message to the MAP in order to get the information of new AR (NAR) and new CoA (NLCoA)
through L2 triggering. After getting this request, a proxy router advertisement (PrRtAdv) is sent by MAP as
a reply message which contains the preWx information of the NAR. The MN then makes the new CoA
(NLCoA) as well as sends a fast binding update (FBU) message by using this preWx information. After
receiving the FBU, MAP starts a handover procedure between the ARs by sending a handover initiate (HI)
message to the NAR. This HI message includes a request for veriWcation of the new NLCoA as well as
establishment of a bi-directional tunnel between the MAP and NAR to stop any routing failure for the period
of the handover. After receiving HI message, The NAR check whether the new NLCoA is unique or not
through duplicated address detection (DAD) mechanism and then, as a reply to the HI, NAR sends a handover
acknowledgement (HAck) message to the MAP. After checking that the requested handover is accepted by the
NAR, the MAP sends the result to the MN by using a fast binding update acknowledgement (FBack) message
to the previous AR (PAR) and the new AR (NAR), and starts forwarding the packets to the NAR. After
getting the connection to NAR, the MN sends a router solicitation message that contains a fast neighbor
advertisement (FNA) option in order to inform its presence. Finally, the NAR will deliver the buffered packets
to the MN.As in F-HMIPV6, need to change the source and/or destination IP addresses of the messages, the
following extensions of existing messages are needed:

A new flag is defined in the HMIPv6 MAP option so as to indicate whether or not the MAP supports the
F-HMIPv6 within the HMIPv6 domain. Some of the FMIPv6 messages have a different IP source and
destination addresses in the respective IP fields. In particular, the MAP address is used instead of the PAR
address.

Fig. 5: Hierarchical Mobile IPv6 with Fast Handover (FHMIPv6).

B. Mobile Networks (NEMO):
NEMO support is classified mainly into two parts: 
1) NEMO Basic Support which is a solution for persevering session continuity by means of bidirectional

tunneling between Home Agent (HA) and a mobile network.
2) NEMO Extended Support that is a result to provide the essential optimization between uninformed Mobile

Networks Nodes(MNN) and correspondent Nodes (CN).

NEMO Basic Support Protocol (NEMO BSP):
In (Devarapalli, V., 2005), defined the basic methodology for providing network mobility called NEMO
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Basic Support Protocol (NEMO BSP) which is considered the most widespread network mobility protocol at
the present time. NEMO BS operates in the IP layer and inherits the benefits of Mobile IPv6 (Johnson, D.B.,
2004) by extending the binding mechanism of the ancestor. In Figure 6(a),shows the basic elements of NEMO
BSP and the operation of NEMO BSP is described in 6(b).In NEMO architecture, might have more than one
router, called Mobile Router (MR) work as gateways in favor of the Mobile Network Nodes (MNNs). Even
as the point of attachment of a mobile network alters because of mobility, MRs attains handoff so that the
movement is transparent to MNNs. There are three types of MNNs mainly, Local Fixed Node (LFN) that do
not move with respect to the mobile network, Local Mobile Node (LMN) usually reside in the mobile network
but can move to other networks, Visiting Mobile Node (VMN) belong to another network but is currently
attached to the mobile network, and MR. Sometimes Mobile Network Nodes can act as MR due to establish
a nested mobile network. The network through which a mobile network is connected is called the home
network. When MR is registered with a router in its own network, then is known as Home Agent (HA). A
node which communicates with MNNs is called Correspondent Node (CN) .Sometimes it can also considered
as MNN. CNs and MNNs communicate by using NEMO BSP. In NEMO BSP, the home network assigns one
or more prefixes to the top level mobile router (TLMR) due to use by its MNNs. Again, TLMR has a Home 

Fig. 6(a): Basic Components of NEMO BSP.

Fig. 6(b): Basic Operation of NEMO BSP.
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Fig. 7: Handoff components in NEMO.

Address (HoA) through which it is accessible in its own network. When the TLMR moves to a foreign
network then it obtains a Care-of-Address (CoA) from the foreign network .After that it registers the CoA with
the HA TLMR through passing a Binding Update (BU). The BU includes a Mobile Router Flag specifying
that TLMR is working as a router. On the other hand, HA TLMR sends a positive Binding Acknowledgement
(BA) to point out that forwarding to TLMR is set, and establish a binding cache entry that maps the TLMR’s
HoA and prefixes to the CoA of the TLMR .Thus established a bidirectional tunnel between TLMR HA and
TLMR. Hence, it can be mentioned that registration process is almost analogous to MIPv6 registration
(Johnson, D.B., 2004) apart from setting of the Mobile Router Flag and sending of prefix in the BU. However,
to provide seamless handoff in NEMO network is still an open issue. Moreover It is necessary to apply Route
optimization and multihoming technique in NEMO network as NEMO BSP is not considered these mechanism
because of the security and inappropriateness concerns. The mechanisms to support handoff in NEMO BSP
are shown in Figure 7. These components are similar with MIPv6.

There are several mobile router moving situations that leads to a handover mainly intra AR network
mobility, micro network mobility and macro network mobility. In Figure 8, shows the handover procedure of
these three scenarios. For intra AR network mobility, MR2 is attached to AR1 before entering the mobile
network, that contains two addresses mainly Regional CoA (RCoA) based on the subnet of MAP1 and On link
CoA(LCoA) based on the subnet of AR1. An entry for MR2 is also exist in the MAP1 binding cache. The
handoff process starts while MR2 sends an RtSolPr message to access router (AR1) in order to determine the
access point (AP) identifier for subnet information. Now a PrRtAdv message is sent by AR1 to MR2 with the
MNP of the PrRtAdv message. Then MR2 creates a future NLCoA as well as sends an FBU message with
the MNP option to MAP1 for binding the PLCoA to NLCoA. Now by exchanging HI and HAck message
between MAP1 and MR1, need to establish whether the NLCoA is acceptable to the mobile network or already
used. So, MR2’s binding cache entry in MAP1 will be (RCoA_MR2 6NLCoA_MR2 6MNP_MR1 6
LCoA_MR1) from (RCoA_MR2 6 LCoA_MR2.simultaneously,by receiving the FBack message,MR2 gains
knowledge that packet tunneling is already in steps forward to MR1 by the time MR2 handoffs.Finally,MR2
send a fast neighbor advertisement (FNA) message instantly after putting together toMR1in order to forward
buffered packets to MR2 immediately. In micro network mobility, the MR goes to a different AR area in the
same MAP domain. This is because,MR4 is still travelling within the same MAP1 area .For this reason MR4
should conWgure its NLCoA only with updating the binding information in MAP1.On the other hand, for macro
network mobility the MR enters a new MR or AR area in a different MAP area. Here MR6 need to establish
its new RCoA and LCoA. 
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Fig. 8: Handoff procedure of internetwork, micro and macro mobility.

1. Binding Update:
A reserved bit R is used as a flag to indicate whether this is a node binding update or a network binding

update as shown in figure 9. The other fields are the same as defined in Mobility Support in (Johnson, D.B.,
2004). 

Fig. 9: Binding Update message Format.

2. Binding Acknowledgement:
A reserved bit R is also used here for the similar purpose as in a Binding Update message to indicate

whether this is a node binding acknowledge or a network binding acknowledge. 

3. Mobile Network Prefix Option:
This is a part of the Binding Update to indicate to the Home Agent the prefix information for the mobile

network. Its format is shown in Figure 10. The important information here is the mobile network prefix and
its length. 

Fig. 10: Mobile Network Prefix Option Format.

III. Existing Handoff Solutions Prroposed by Ietf:
NEMO Basic Support Protocol has several extensions in order to allow multihoming, nested mobile

networking and the route optimization. In (Wang, Y.H., 2009), presents a Seamless Handover Scheme with
Pre-registration in NEMO that focuses the time of registering a new CoA for the period of handover. In this
scheme, NEMO enter to handover process due to establish a new Network as well as uninterruptedly continue
communication. In addition, to effectively avoid packet lost during handover, this scheme use Bicasting process
to achieve Seamless handoff. The advantages of this method are that it is effectively reducing registration time
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and handoff delay with compare to NEMO-SHO’s handoff as shown in figure 11 and figure 12 demonstrates
Packet loss of NEMO-SHO and a seamless handover with pre-registration scheme with before and after
handover and it is shown that the performance of pre-registration scheme is better than NEMO-SHO.

Fig. 11: Packet lost of NEMO-SHO.

Fig. 12: Packet lost of seamless handover with Pre-registration.

In (Pack, S., 2003), explains an adaptive NEMO support protocol which formulates the use of the HMIPv6
and NEMO basic support protocols. Depending on the SMR in the adaptive NEMO support protocol, utilizes
the adaptive BU strategy. This is the main feature differentiating a mobile network. When the SMR is low it
is essential to decrease the number of BUs which is the main reason to use the adaptive BU where as when
the SMR is high then the number of tunneling is reduced. By using the adaptive mechanism, it is shown that
the adaptive NEMO support protocol is scalable and works sound for different mobile environments as well
as improves the performance because of low SMR as well. Hence, this technique is most significant for the
NEMO networks. However, further research need to reduce implementation overhead in order to SMR
measurement with security concern.

In (Petander, H., 2006), explains the measurement of the performance of NEMO in a NEMO tested with
explored the handoff performance and routing overheads in NEMO network. In addition, this paper also
explained the non- optimized handoff performance of NEMO is not appropriate for the sensitive applications,
like voice-over-IP since handoff delays. The handoff delay in NEMO BSP is up to 2.75 s. Moreover, it is also
shown that routing overheads in NEMO BSP makes the use of scarce wireless network resources inefficiently.
Therefore, to overcome the shortcomings of NEMO BSP, they propose a new handover scheme Make-Befor-
Break (MBB) handoffs to use multiple interfaces simultaneously as well as expanded OptiNets RO scheme.
The advantages of the MBB handoffs is that it makes possible to take the advantage of high-speed of mobile
router but has short range radio technologies except cooperating the service that it proposes to mobile network
nodes(MNN).However, the possible limitation to use multiple interfaces in mobile devices, like an increase in
power consumption, interference originated by the usage of multiple interfaces with increasing size and cost.
But these limitations are only applicable for the mobile host. It does not give the restriction of using multiple
interfaces on MRs for the do not limit the use of multiple interfaces on MRs to the similar level. Extended
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OptiNets RO scheme has increase performance to remove the packet overhead in NEMO BSP. Therefore it
can be said that MBB handoff scheme with the extended OptiNets RO scheme improve the performance with
highly sensitive application in terms of packet loss and delay. 

In (Chung, H., 2006), proposed a SIP-based network mobility management scheme (SIP-NEMO) for
supporting network mobility with better performance. SIP-NEMO defines three servers mainly 1) SIP-NMS;
2) SIP-FS; and 3) SIP-HS to extend the current SIP framework to handle the network mobility problem. SIP-
based RO which uses SIP session establishment procedure to discover an optimized route prior to the start of
data communication. An MNN (SIP client) sends a SIP invite request to CN (SIP client) to establish a session.
SIP Home Server inserts CoAs of corresponding SIP-network mobility servers into the invite request that
reaches CN with CoAs of network mobility servers. RO is achieved by CN inserting the CoAs of network
mobility servers in the packets sent to the MNN. In addition to support network mobility, the proposed SIP-
NEMO can easily achieve route optimization not only when two SIP clients are in different networks but also
when two SIP clients are in the same mobile network. Moreover SIP-NEMO also provides shorter transmission
path for data than MIPv6-NEMO even if the mobile network has complex levels of nesting. However, the
quality of multimedia services and the security concern of SIP-NEMO is still an active research area. In
addition, at handoff, the SIP-Network mobility server at the top sends invite request (through a SIP foreign
server ) to all CNs on behalf of MNNs. Sending invite requests results in high volume of signaling as well
as high memory requirement due to the tracking of all SIP sessions. 

In (Szabolcs, N., 2008), introduced a new approach to handle mobile networks based on Host Identity
Protocol (HIP). The mobile Rendezvous Servers (mRSVs) in HIP-NEMO obtain a prefix from the foreign
network, and delegate parts of the prefix to attached mRSVs to advertise inside the mobile network which they
are in. For route optimization, mRSV uses the prefix as location identifier of MNNs when sending location
updates to CNs and RSVs (acts like HA and DNS), and translates the source or destination address of
outgoing/incoming packets. Location update, attaching to a mobile network and delegation of signaling to
mRSVs are performed according to HIP. The main advantage of HIP-NEMO is that it presents network
mobility management integration to HIP by extending the usability of the base protocol. HIP-NEMO, uses
direct routes between MNNs and their CNs. Furthermore, the proposal scales well with large and complex
mobile networks. However, it introduces some packet overhead. It provides a micro mobility-like service for
nested mobile networks. This reduces signaling overhead in certain NEMO scenarios. However, The major
disadvantage is that it does not support completely seamless NEMO support for MNNs, as all kinds of these
nodes need to delegate their signal .Therefore it needs to reduce the signaling overhead by using bulk
registrations, and extend the simulation evaluation and comparison study of HIP-NEMO. 

Moreover in(Mohammed, B.A., T. Wan, 2010),presents a modiWed fast-Integrated light-NEMO handoff
scheme which combines the ModiWed Fast Integrated-Handover scheme and the Light-NEMO network model
due to achieve a seamless handoff in nested mobile networks with analytical results. The advantages of this
scheme are that it decrease the handoff delay as well as improve the service disruption time during the
handoff. However, further improvement is necessary to achieve seamless handoff completely by applying
appropriate route optimization mechanism. In (Hua, L., 2008), presents a solution of route optimization based
on multihoming mechanism in local mobility management framework named as multihoming-LRO. The
proposed scheme gives the solution for optimized route as well as supports fast handover. Here, Multiple local
mobility anchors(LMAs) requests for mobile node(MN) connecting to it with replacing information to each
other within same local mobility Domain (LMD). In multihoming-LRO, it is possible for mobile router (MR)
to connect to outside with having multiple mobile routers. When central link is not good in quality then MR
can attach to secondary LMA earlier than primary link is stopped through identifying the main LMA and
secondary LMA as well as setting two threshold of link performance. If MR require then two links are able
to provide concurrently to MR. when one link is not work well, then it is possible for MR to communicate
with other node by the help of another link. Therefore, it is possible to improve robustness with providing self-
recovery as well as smaller binding cache. Fast handover intra-LMD and inter-LMD can be performed easily
through establishing new link before disconnecting old one. This scheme generates only one tunnel between
the closest MR and its HA. Hence it can decreases the forward and reverse date path without registration with
its HA again when MR moves inside LMD.As a result, signaling cost is reduced. Moreover, the control of
nested-NEMO’s topology that is actively altered will be improved through moving the mobility management
function to fix node from mobile node. In this scheme, no need to add signal cost when topology of the total
nested-NEMO is modified with remaining MR in bone-network. However, how to measuring link’s
performance is still an active research area.Table 1 presents the comparison between different handoff scheme
solutions.
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IV. Handoff Delay Analysis in Mobility Managemet Scheme:
In (Devarapalli, V., 2005), handoff procedure of mobile router (MR) in NEMO Basic Support Protocol

(BSP) is almost similar with the mobile node (MN) in MIPv6.Disruption time and packet loss ratio are the
critical performance issues during handoff in NEMO network. The parameters that are used to measure the
performance analysis are mainly: Total handover delay THD which is depends on movement detection time tMD,
care of address(CoA) conWguration delay tCoA and registration delay tRED. In Figure 13, MR detects its
movement by receiving router advertisement (RA). Here, RA interval is a random value between minimum
router interval (MinRtrInterval) and maximum router interval (MaxRtrInterval) where Layer 2 handoff is
transparent to network layer (Layer 3). For layer2 handoff, MR waits for RA to perform Layer 3 handover
that is known as movement detection (MD).
Therefore, 

  (1)

In (Devarapalli, V., 2005), MinRtrInterval and MaxRtrInterval are set 30 ms and 70 ms where as in
practical network implementation, in order to avoid signaling overhead caused by frequent RA messages, RA
interval is extended to several seconds, which will not affect practical network operation. MR conWgures CoA
after receiving RA according to preWx acquired from RA message received. It should wait for a random time
to avoid multiple MRs or MNs conWgured the same CoA performing duplicate address detection (DAD) at the
same time. Hence,

  (2)

Finally, total handoff delay of MR in NEMO can be calculated as:

  (3)

Therefore, NEMO handoff delay is longer than 1.5 s, which is not applicable for some latency sensitive
services.

Fig. 13: Handoff delay of NEMO BSP.

Generally in NEMO BSP signaling, location update need to calculate for two situations specially for
mobile router (MR) and mobile host (MH). Here we only consider the location update cost for MR .When MR
crosses from one subnet to another, then the location update cost is calculated by:
Location update cost, 

  (4)

Where, Mmr = Number of mobile router

LMmr Transmission cost for one location update from mobile router to Home Agent( HA) of mobile router
For SINEMO(Reaz, A.,), the location update cost for MR is:
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  (5)

Where, LUml = Transmission cost for each location update from mobile host to local location manager
γ1 = Processing cost at location manager.
On the other hand, for host based mobility, mainly for HMIPV6 , it is not essential for MH 

To register with it’s home agent (HA) until it moves out from one MAP to another.So,it need to registers
with the MAP only. Therefore, the location update cost can be calculated as:

  (6)

Where MC denotes every subnet crossing and C denotes each region crossing between MAPs.

V. Open Issues:
Simplicity is the most important feature of the Network Mobility Basic Protocol since it’s a logical

extension of the MIPv6 operation at the Mobile Routers and their Home Agents. Here explores some issues
that may need further research are given below:

Multi-angular Routing: 
Tracing the path from a Correspondent Node to a device in the PAN, nested within the VAN, illustrated

how departs more and more from the optimal as the number of nested levels increase is considered as pinball
routing, resulting packet loss and delay at each level of nested mobility. The side effects of multi-angular
routing are mainly extra signaling overhead as well as increase in packet size. 

Transparency and Seamless Mobility:
Sometimes it might be necessary to reveal the point of attachment of the Mobile Router to the Mobile

Network Nodes for Route Optimization schemes and to minimize the impact of handovers in terms of packet
loss and delay. This may mean a tradeoff between mobility transparency and Route Optimization for an
optimized route.

Multi-Homed Network:
In NEMO Basic Support protocol there are not any specific mechanisms to handle multi-homing issues.

Therefore, Providing QOS for mobile network nodes by exploiting the redundancy provided in multi homed
mobile networks is an active research area still now.

VI. Conclusion:
Generating excessive signalling cost is the problem for Mobile IPv6-based NEMO BSP to support network

mobility. The aim of this paper is to analyzed some mobility management Schemes to achieve seamless
handoff in NEMO and also Investigated and identified further research issues for the Seamless handoff with
the qualitative and the quantitative evolution of these existing handoff scheme in NEMO network..
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