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INTRODUCTION
 

The Internet of Things (IoT) is a novel paradigm 
that is rapidly gaining ground in the scenario 
modern wireless telecommunications
all the embedded devices and networks that are 
natively IP-enabledand Internet-connected, along 
with the Internet services monitoring and controlling 
those devices(Shelby and Bormann 2009)
collections of compact-size, relatively inexpensive 
computational nodes that measure local 
environmental conditions or other parameters and 
forward the information gotten to a central point for 
appropriate processing. WSNs nodes (WNs) have the 
ability of sensing the environment, communicating 
with neighboring nodes, and sometimes perform 
basic data computations. WSNs cover a wide range 
of useful applications(Sohraby, Minoli, and Znati 
2007). IPV6 over Low power Wireles
Network (6LoWPAN)(Kushalnagar, Montenegro, 
and Schumacher 2007; Montenegro 
simple communication protocol that allows wireless 
connectivity in applications with limited power at 
low-power consumption. IETF Working Group 
proposed 6LoWPAN technology in order to 
introduce IPv6 over IEEE 802.15.4 
2010; Hui and Culler 2008), since IPv6 is considered 
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A B S T R A C T  
Internet of Things is empowering a new era of dynamic 
environments such as smart cities and hospitals. Millions of nodes
connect to Internet, seamless handover, Quality-of-Service (QoS)
management. Therefore Wireless Sensor Networks (WSN)
become more important for the emerging Internet of Things (IoT)
range of applications in industrial control, vehicle telematics, health
automation, environmental monitoring and agricultural monitoring. The advantage of 
Mobility Management is that it enlarges WSN applications of the Internet. However, 
proposing a mobility support protocol in Wireless Sensor Networks (WSNs) is 
important. In this paper, mobility management protocols in WSNs which is 6LoWPAN 
technology based will be discussed Highlighting the advantages, drawbacks and 
performance of each studied solution. 
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INTRODUCTION  

The Internet of Things (IoT) is a novel paradigm 
that is rapidly gaining ground in the scenario of 
modern wireless telecommunications, encompasses 
all the embedded devices and networks that are 

connected, along 
with the Internet services monitoring and controlling 

(Shelby and Bormann 2009). WSNs are 
size, relatively inexpensive 

computational nodes that measure local 
onmental conditions or other parameters and 

forward the information gotten to a central point for 
appropriate processing. WSNs nodes (WNs) have the 
ability of sensing the environment, communicating 
with neighboring nodes, and sometimes perform 

omputations. WSNs cover a wide range 
(Sohraby, Minoli, and Znati 

. IPV6 over Low power Wireless Personal Area 
(Kushalnagar, Montenegro, 

and Schumacher 2007; Montenegro et al. 2007) is a 
simple communication protocol that allows wireless 

tions with limited power at 
power consumption. IETF Working Group 

proposed 6LoWPAN technology in order to 
introduce IPv6 over IEEE 802.15.4 (Hossen et al. 

, since IPv6 is considered 

as one of the technologies for the Internet of Things 
(IoT) (Jara, Ladid, and Skarmeta 2013)
IPv4 packets, IPv6 packets are used because it offers 
a more important address space which helps to
establish important number of nodes and fulfill 
scalability performance. Therefore, the introduction 
of IPv6 instead of IEEE 802.15.4 made internet data 
more accessible anywhere and anytime. Therefore, 
6LoWPAN offers the likelihood of establishing a 
direct connectivity between devices based on IP 
address as shown in Figure 1.  

The massive increase in mobile Internet users 
due to the swift development of wireless and 
communication technology has led to certain 
challenges embodied in  designing  the  mobili
management  protocols so as to  meet  the demand  
of  mobile  users  by preserving  steady 
communication  sessions  without  interruption while  
they  move. In wireless communications, mobility 
management protocols are very important because 
the static features of nodes are no longer important in 
the current environment. One of its main objective is 
to efficiently pursue and locate the  Mobile  Nodes  
(MNs)  in order to provide full  access  to  
information for users  regardless  of  their locations. 
Mobility management consists of two major 
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Millions of nodes require ubiquitous 

Service (QoS), scalability, resource 
) Mobility Management have 
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as one of the technologies for the Internet of Things 
(Jara, Ladid, and Skarmeta 2013). Instead of 

IPv4 packets, IPv6 packets are used because it offers 
a more important address space which helps to 
establish important number of nodes and fulfill 
scalability performance. Therefore, the introduction 
of IPv6 instead of IEEE 802.15.4 made internet data 
more accessible anywhere and anytime. Therefore, 
6LoWPAN offers the likelihood of establishing a 

t connectivity between devices based on IP 
address as shown in Figure 1.   

The massive increase in mobile Internet users 
due to the swift development of wireless and 
communication technology has led to certain 
challenges embodied in  designing  the  mobility  
management  protocols so as to  meet  the demand  
of  mobile  users  by preserving  steady 
communication  sessions  without  interruption while  
they  move. In wireless communications, mobility 
management protocols are very important because 

features of nodes are no longer important in 
the current environment. One of its main objective is 
to efficiently pursue and locate the  Mobile  Nodes  
(MNs)  in order to provide full  access  to  
information for users  regardless  of  their locations. 

bility management consists of two major 
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functions: handoff management and location management (Akyildiz and Mohanty 2004). 
 
 

Application Layer 

Transport Layer 

Network Layer(IPv6) 

6LoWPAN adaptation 
Layer 

IEEE 82.15.4 (MAC) 

IEEE 82.15.4 (PHY) 

 
Fig. 1: 6LowPAN architecture 

 
Handoff management refers to preserve 
communication sessions, data flow for the node 
without interruption (Akyildiz and Mohanty 2004; 
Soto and Bernardos 2010).On the other hand, 
location management involves the registration of 
location and update. It is a method needed for 
tracking MN’s location. Mobility management 
protocols can be categorized based on the entity 
responsible for mobility management process as 
network-based and host-based mobility management 
protocols. 

This paper is organized as follows; Section 2 
gives a background on mobility, section 3   gives a 
discussion on 6loWPAN Technology Architecture, 
Mobility management solutions in section 4. Finally 
section 5 and 6 gives a Background on mobility and 
IP-WSN Mobility Management Protocols 

 
2. Background: 

Mobility in 6LoWPAN is became most 
significant aspect in Internet of Things (IoT) support 
for realistic applications, such as logistics 
application, healthcare and vehicle communication 
systems where sensor nodes sense and transmits data 
to a monitoring server. 

There are different causes of topology changes 
in LoWPAN networks. In these networks, devices 
are often integrated into moving machines carried by 
people, animals or incorporated in equipment. In 
other applications, the edge routers can be mobile, 
changing their point of attachment on the Internet. 
The term node mobility can be referred to as a 

changing of attachment point by a single device. The 
term network mobility refers to cases where the 
whole network, including the edge router, changes its 
point of attachment. It is easy to understand the 
mobility caused by physical movements, although 
there are other subtle causes of topology changes in 
which the devices do not move(Shelby and Bormann 
2009). 

Apart from physical movement, other causes of 
topology change are network performance, radio 
channel changes, node failure and sleep schedules. 
Fading and interferences are changes in the 
transmission channel, which can also cause a change 
in radio propagation. As a resultant, even without 
physical movement, these changes may include 
topology changes. Packet losses and delay on 
wireless network may be due to poor signal strength, 
collision or node congestion and overload channel 
capacity. Therefore, a change in a node’s point of 
attachment may be as a result of high rate of packet 
losses (Shelby and Bormann 2009).  

 Mobility can be divided into micro-mobility and 
macro-mobility. Micro-mobility refers to mobility 
that occurs within a network domain. In 6LoWPAN 
micro-mobility is referred to the mobility of a node 
within a LoWPAN where the prefix of the IPv6 does 
not change. Macro-mobility on the other hand refers 
to mobility between networks. In 6LoWPAN we 
consider macro-mobility to refer to mobility between 
LoWPANs, in which the prefix of IPv6 changes.as 
shown in figure 2 (Shelby and Bormann 2009). 

 

IETF 

6LoWPAN 

IEEE 
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Fig. 2:micro-mobility and macro-mobility comparison  
 

3. 6lowpantechnology Architecture: 
The 6LoWPAN architecture consists of low-

power wireless area networks (LoWPANs), which 
are IPv6 stub networks. The overall 6LoWPAN 
architecture is shown in Figure 3. Three different 
types of LoWPANs have been defined: Simple 
LoWPANs, Extended LoWPANs, and Ad hoc 
LoWPANs. A LoWPAN is the collection of 
6LoWPAN Nodes which share a similar IPv6 
address prefix (the first 64 bits of an IPv6 address), 
meaning that its IPv6 prefix continues same no 
matter the location of the node in a LoWPAN. An Ad 
hoc LoWPAN is not connected to the Internet, it 
operates without an infrastructure. A Simple 

LoWPAN is connected through one LoWPAN Edge 
Router to another IP network. An Extended 
LoWPAN comprises of multiple edge routers(Shelby 
and Bormann 2009). 

A LoWPAN is made up of many nodes, which 
can serve as the host or router alongside with a 
limited number of edge routers. The network 
interfaces that serve LoWPAN nodes will broadcast 
the same IPv6 prefix which is distributed by the edge 
router and routers throughout the LoWPAN.IPv6 and 
6LoWPAN have methodsof preventing mobility 
within a LoWPAN from having an effect on network 
operation, to deal with changes in address

 
 

 
 

Fig. 3: LoWPANs types 
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Caused by the movement of nodes between 
LoWPANs and to reduce network mobility effects. 
Keeping nodes reachable and connected without 
interruption during handover process is one of the 
aims of mobility support protocol. Therefore, the 
protocol must quickly provide an alternative router 
and ensure the configuration of a new interface for 
the MN When a node shifts away from its neighbor’s 
coverage(Shelby and Bormann 2009). 

 
4. Mobility Management Solutions: 

In this section, mobility management schemes 
on IPv6 were introduced. Mobility management 
protocols can be categorized according to the entity 
who will influence the mobility management process 
as either host-based or network-based mobility 
management protocols (Akyildiz and Mohanty 2004; 
Soto and Bernardos 2010) 

 
4.1 Host-Based Mobility: 

MIPv6 (Johnson, Perkins, and Arkko 2004)is an 
Internet Engineering Task Force (IETF) standard 
protocol which is designed to admit mobile users to 

migratefrom one network to another without losing 
conductivity, while maintaining a permanent IP 
address. Two IP addresses are used by MIPv6 to 
support host mobility: the first one which is a home-
of address (HoA) who will keep the permanent (MN) 
address and the second one is a care-of address 
(CoA), is a unicast address define with the network 
that is visited by MN allowing the date flow through 
reaching the (MN). When there is a movement out of 
home network toward a foreign network by MN. By 
getting foreign network prefix usually advertised by 
an RA message from access router (AR), the MN can 
address the CoA as shown in Figure 4.A notice of the 
CoA to the HA using a binding update (BU) message 
is sent by the MN. The MN receives a binding 
acknowledgement (BA) message from the HA and 
for mapping between the HoA and CoA, the HA 
updates the binding cache entry. This indicates will 
express MN location define by the CoA. Therefore, 
when packets are sent by a corresponding node (CN) 
to the MN, the packet is sent to the MN HoA. The 
packets are forwarded by the HA to the current 
location of the MN after interception. 

 
 

 
 

Fig. 4: Mobile IPv6 over WSN 
 
However, each 6LoWPAN node movement to 

another PAN area following MIPv6 protocol, 
signaling message exchanges must initiate. Causing 
very high signaling costs over the wireless link led to 
a negative impact on energy consumption and this is 
a very essential factor of mobility in 6LoWPAN. 
Also, each time the node attempt to handoff, the 
MIPv6-based 6LoWPAN scheme will perform a 
duplicate address detection (DAD) procedure led to 
configure the CoA(Narten, Thomson, and Jinmei 
2007). This may increase the latency time. In order to 
minimize signaling costs over the wireless link, the 

HMIPv6 (Soliman, Bellier, and Malki 2015)protocol 
came up with a new entity can serve mobility support 
in 6LoWPAN better. Mobility anchor point (MAP) 
as shown in Figure 5, is added in order to improve 
MIPv6 based 6LoWPAN support in terms of the cost 
of signaling and total handoff latency this   acts as a 
local Home Address (HA). The MAP domain 
consists of several PANs including one 6LoWPAN 
gateway, which acts as a default gateway in the PAN. 

The 6LoWPAN node address two CoAs, namely 
a regional care-of address (RCoA), and an on-link 
care-of address (LCoA). The RCoA indicates an 
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address on the MAP subnet, usually created based on 
RA messages received with MAP options from the 
6LoWPAN gateway, while the LCoA is used within 
an intra-MAP domain, configured by the RA 
message which is a prefix advertisement option.The 
binding action of the HMIPv6 protocol defines a 
local binding update (LBU) with in intra-MAP 
domain, and a Binding update (BU), matching 
MIPv6 protocol, for inter-MAP domain mobility, 
when the 6LoWPAN node hands off to MAP 
domain, it is expected to performs the LBU message 
carrying the LCoA to the MAP as well as the BU 
message with the RCoA to the HA. On the other 
hand, when the nodes moves to another PAN area 
which is a case of the intra-MAP domain mobility, 
here the location update within the MAP domain 

done by sends the LBU message with the LCoA to 
the MAP (Johnson, Perkins, and Arkko 2004) 

Considering HMIPv6-based 6LoWPAN as an 
enhanced version of MIPv6-based 6LoWPAN by 
decreases the total signaling costs over the wireless 
link and handoff latency for intra-MAP domain 
mobility. Comparing with the inter-MAP domain 
mobility, the number of signaling messages increases 
rather than decrease, due to the 6LoWPAN node 
performs binding action, including both LBU and 
BU. Like the MIPv6-based 6LoWPAN, the HMIPv6-
based 6LoWPAN has no reduction in the signaling 
costs over the wireless link for either the inter-MAP 
or intra-MAPdomain mobility by the HMIPv6-based 
6LoWPAN and the DAD procedure is still needed 
whenever the 6LoWPAN node performs a handoff. 

 

 
 

Fig. 5: Hierarchal Mobile IPv6 (HMIPv6) over WSN 
 
The MN cannot send or receive any packet 

during handoff until it obtains a new IP address. In 
other words, when the handoff delay time is reduced 
it enhances the network performance. In FMIPv6, 
before there is a disconnection from current network, 
the MN anticipates a new access network(Koodli 
2009).In other words, additional stacks, signaling 
resulting in more overhead for battery power and 
computation resource consumption is needed by the 
host-based support scheme. Therefore, mobility 
management in 6LoWPAN does not find MIPv6-
based 6LoWPAN and HMIPv6-based 6LoWPAN 
schemes suitable. 

 
4.2 Network-Based Mobility: 

The MN is not necessary for signaling exchange 
or installing additional mobility protocol stacks in 
network based mobility support. The PMIPv6 
protocol for the network-based mobility support 
scheme has been standardized by IETF NETLMM 
working group. Special mobility agents in the 
network were proposed by PMIPv6, which include 

two new entities called local mobility anchor (LMA) 
and mobile access gateway (MAG), which 
undertakes the mobility-related signaling, and 
handling the mobility management on behalf of the 
MN participation (S. Gundavelli et al. 2008)as 
shown in Figure 6. The LMA performs HA 
operations for maintaining the MN binding 
information, which is defined by MIPv6 (Johnson, 
Perkins, and Arkko 2004),and is the topological 
anchor point for the MN home network prefix 
(HNP). The MAG performs mobility-related 
signaling to the LMA preventing the MN any 
participation, and identifies the MN movements. The 
PMIPv6 protocol operates as follows: the MAG 
obtains the MN profile, including its identifier, when 
the MN is attached to the MAG. A proxy binding 
update (PBU) message is sent by the MAG to the 
LMA so during MN registration or update the 
present MN attachment point. If a PBU message is 
received by the LMA, it updates or creates a binding 
cache entry, a bi-directional tunnel between the LMA 
and the MAG for the MN HNP. A proxy binding 
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acknowledgement (PBA) message is sent carrying 
MN Home network prefix (HNP) toward the MAG 
by the LMA. Therefore, the MN assumes that it is 
always located in the home network. The network-
based mobility management approach, PMIPv6, is 
more appropriate than the host-based approach for 
supporting mobility for 6LoWPAN due to the 
absence of mobility-related signaling message cost 
and DAD step (Lee et al. 2009).Moreover, Network 

Mobility (NEMO) (Devarapalli et al. 2005)is a 
protocol based on network that introduces the mobile 
router (MR) which is a new logical entity. This entity 
is responsible for handling MIPv6 functions for the 
whole mobile network. Thus, it may minimize the 
signaling cost in the MNs, when a set of nodes 
moves and allows only one node (MR) execute the 
messages exchange to support the mobility of all 

 
 

 
 

Fig. 6: Proxy MIPv6 over WSN 
 

Table 1: Comparative study between different mobility support protocols (Bouaziz and Rachedi 2014). 
Mobility Management  Address Movement 

detection 
Data buffered Topology 

architecture 
MIPv6 (Shelby and Bormann 2009; Johnson, 
Perkins, and Arkko 2004) 

IPv6 RS/RA HA Star 

PMIPv6 (Kempf 2007; S. Gundavelli et al. 2008) Fixed IPv6 RS/RA LMA Star 
HMIPv6 (Soliman, Bellier, and Malki 2015) RCoA/LCoA RS/RA HA or MAP Star 
FMIPv6 (Koodli 2009) IPv6 RS/RA HA Star 
NEMO (Devarapalli et al. 2005) IPv6 RS/RA HA Star 

 
A comparison among the wireless mobility 

management protocols is presented. Table 1 (Bouaziz 
and Rachedi 2014)shows A brief summary of these 
protocols. 

 
5. Mobility Management Scheme Design: 

There should be a disconnection of the MNs in 
order to change a point of the attachment. This 
disconnection causes major problems of data loss and 
it has an effect on the proper functioning of 

applications. For these reasons, it is important to 
expand the mobility support protocol in other to 
confront the problems associated with with mobility. 
The mobility support operation flow follows basic 
steps as shown in Fig. 4.The first step is the detection 
of the movement of nodes (or network). In the 
second step, the Mobile Node (MN) performs a new 
address configuration called Care of Address (CoA), 
and then performs the Duplicate Address Detection 
(DAD).
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Fig. 7: mobility support operation flow(Bouaziz and Rachedi 2014) 
 
The third step is the registration in the Home 

Agent, which is done by sending a Binding Update 
(BU) with the new address to the Home Agent. The 
final step is performed by the Home Agent (HA), 
which keeps the bond between the two addresses 
(HoA and CoA) after receiving the binding update. 
Then, it buffers and forwards traffic between the 
mobile node and its correspondent (Bouaziz and 
Rachedi 2014). 

 
6. Mobility Management For Wsn Over Ip 
Network: 

WSNs based on 6LoWPAN technology offers 
the possibility to introduce IPv6 packets over the 
IEEE 802.15.4 to provide more advantages for the 
internet of things applications. Furthermore, the total 
application performed in the Internet of Things with 
6LoWPAN technology consist of strong mobility of 
nodes, which need more resources, this increases risk 
of attack in the network and has an impact on the 
routing path and connectivity. The concept of 
6LoWPAN technology requires more overhead, 
power consumption and memory. On the other side, 
the features of WSN devices include limited 
resources in terms of data rate, power, bandwidth, 
and processing and storage capacities (Nikoletseas 
and Rolim 2011). The IEEE 802.15.4 standard is 
enabled to minimize consumption of power in WSNs 
using a periodic sleep/wake-up process (Abdeddaim 
2012). Therefore, WSNs based on 6LoWPAN 
technology consumes more resource than a 
traditional WSN or IPv6 Network.  

Integrating  the  WSN with Internet  Protocol 
(IP) would facilitate  interconnection of WSN   over  
other  IP  networks  and  will capitalize  on  existing  
Internet infrastructure and IP-applications to sensor 
networks (Zinonos and Vassiliou 2010). To connect 
WSN to IP-networks two major approaches can be 

used which are the proxy-based and the All-IP 
architecture (Rodrigues and Neves 2010; Zhang, 
Zhang, and Zhang 2013). In the first approach, the 
sink node performs as a gateway between the internet 
and sensor nodes, but in the second approach; IP 
solution  is equipped  in each  sensor  to  perform as  
a  routing  protocol  for  data  flow inside  network 
sensor domain and allowing the Internet connectivity 
with other networks (Rodrigues and Neves 2010). 
This second approach led the sensor data to be 
accessed at any time and from anywhere across the   
world (Bag et al. 2009)because it recognizes the loT. 
Considering both benefits derived from IP-enabled 
architecture and the limitations of WSN, a light 
weight protocol becomes an important necessity 
which initiates IP-WSNs solution. An important role 
is played by the IETF 6LoWPAN working group in 
order to allowing IPv6 data packet sends over the 
IEEE802.15.4 standard. Next section will discuss a 
research conducted describing IP-WSN mobility 
management protocols. 

 
6.1 Wsn Based Mobility: 

The current WSN applications led to redefine 
WSN vision presenting by a set of static and mobile 
entity sense and forwarding information data towards 
access point AP, gateway(Ali, Voigt, and Uzmi 
2006).  Mobility is very  essential  for  WSN  
because  users  need  to  retrieve  information  from  
sensors while they are moving as in case of health 
care and mobile vehicles. Also, MNs can be 
exploited to compensate the dead nodes and to 
improve the coverage of network (Myung-Ki Shin 
and Hyoung-Jun Kim 2009). MIPv6 mobility 
protocols involve MN in all mobility signaling.  
When  MN  changes  its  network  link,  it  should  
performs  BU and BA mobility  messages, and 
consequently  leads  to the depletion of the node’s  
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energy  very  quickly. WSN consists  of  a  large  
number  of  sensor  nodes,  which may  perform  
handoff  simultaneously  leading  to  large  handoff  
signaling  overhead  which will  result  in an increase 
in energy consumption (Myung-Ki Shin and 
Hyoung-Jun Kim 2009).  

Supporting mobility for 6LoWPAN networks 
was discovered by (Bag et al. 2009) author’s, they 
proposed the LoWMob as a network based scheme 
supporting multi-hop communications between 
Gateways (GW) and MNs within intra-PAN area. 
However, mobility signaling based on a large 
number of static borders nodes makes the 
deployment process complicated. It is not based on 
any standard mobility protocols (PMIPv6 for 
example), and this can cause difficulties in protocol 
deployments and enhancements. In performing 
mobility functions, (Jara, Zamora, and Skarmeta 
2010a; Jara, Zamora, and Skarmeta 2009; Jara, 
Zamora, and Skarmeta 2010b)shows how to exploit 
high capability devices such as sink. These proposed 
protocols shows how to use the benefit of 6LoWPAN 

domain with high capacity and resources in order to 
reduce battery life, speed up handoff time and 
signaling cost with respect to other solutions such as 
MIPv6. Works in (Jara, Zamora, and Skarmeta 
2010a; Jara, Zamora, and Skarmeta 2009; Jara, 
Zamora, and Skarmeta 2010b)allows the MN not to 
perform BU.  However, they are very specific about 
applications, MN still involves in authentication 
process, and uninterrupted handover. 

 
6.2 Group Mobility: 

A set of Nodes can be gather as a group, like 
medical care conditions where a set of SNs are 
attached to a patient’s body, or a Bus with many 
passengers carrying sensors attached to access point 
network. Therefore, as enhanced MIPv6, the IETF 
has standardized the NEMO (Devarapalli et al. 
2005)protocol as a network mobility protocol this is 
shown in figure 8. Mobile network is made up of a 
set of Mobile Nodes (MNs) attached to a Mobile 
Router (MR). 

 

 
 

Fig. 8: Network Mobility protocol working with 6LoWPAN 
 
NEMO introduced MR in order to perform the 

required mobility signaling needed for the MNs 
attached to Access Router (AR) (Hossain, 
Atiquzzaman, and Ivancic 2010). Researches aim at 
proving the applicability and efficiency of NEMO in 
WSN. For example, the author in (Hossain, 
Atiquzzaman, and Ivancic 2010) proposed the Sensor 
NEMO (SNEMO)  scheme  which  was  the  first  
attempt  architecture  applied  6LoWPAN technology 
over  NEMO  protocols.  SNEMO  preformed  
mobility  in  6LoWPAN  by enhancing  the  default  
gateway  discovery,  mobile  network  discovery  and  

path optimization. This method has advantages when 
applied to mobile 6LoWPAN, but its insufficient 
serving Nodes mobility(J. H. Kim 2008).In order 
toreduce signaling massages they presented a light 
weight NEMO supporting 6LoWPAN. Defining a 
mobility header compression approach. Under the 
definition of  group  mobility concept ,  Network 
Mobility (NEMO)  protocol  can  prevent the  MN  
from participating  in  the  mobility  process  during 
signaling exchange and handoff.   However, NEMO  
protocol  inherits  the  MIPv6  drawbacks  such  as  
non-optimized  path, long signaling delay  and  
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tunneling  overhead. Therefore, as a network based 
protocol to relieve MNs from participating in any 
handoff signaling IETF proposed PMIPv6.   

 
6.3 Sensor Proxy Mobility: 

Host based mobility management protocols are 
insufficient to serve for IP-WSNs due to of their 
energy inefficiency. NEMO protocol inherits MIPv6 
drawbacks and does not support node mobility. 
Enhanced  6LoWPAN  delegate  mobility  functions 
from  MN  to  the  network; to perform mobility 
management, it  exploits  the  most  powerful  
devices.  It  is  similar  to  the  network  based  
management,  but  it  has  specific application and 
MNs are not totally free from participating in 
mobility  functions. To conquer these problems, 
proxy mobility protocols like PMIPv6 would be 
preferred because they were designed to relieve the 
MNs from participating in the mobility signaling. 
The researcher in (Islam and Huh 2011; T. Kim et al. 

2010; Pan, Chen, and Nguyen 2010)has  proposed 
SPMIPv6 for a localized mobility management in IP-
WSN, which was the first  work  on  IP-WSN  
localized  mobility  with  special  consideration  on  
energy efficiency. The SPMIPv6 structure is 
inherited from PMIPv6, it is made up of a Sensor 
Mobile Access Gateway (SMAG), and sensor 
localized Mobility Anchor (SLMA) and a large 
number of fully functional IP sensor nodes.  The 
major modification tothe PMIPv6 Structure is the 
integration of AAA with SLMA which is called 
SAAA it helps the sensor nodes and SMAG to obtain 
secured mobility in SPMIPv6 domain. The 
author(Jabir et al. 2012)has proposed the Cluster 
based PMIPv6 (CPMIPv6) to achieve low network 
overhead over PMIPv6 architecture, by divided 
proxy MIPv6 domain into several sub-domains 
named as a clusters. Each cluster serves a number of 
MAGs, with one MAG as a cluster head (HMAG). 

 
Table 2.1: A Comparison of the IP_WSN Mobility Management Protocols(Rasem 2011) 

Feature MIPv6 SNEMO I SPMlPv6 
Mobility domain Global Global Local 
Node modification Yes Yes No 
Mobile entity Node Network Node 
Network Prefix Shared Shared Dedicated 
Acquiring CoA Yes Yes No 
DAD Yes Yes No 
Updating corresponding node Yes Yes No 
Additional entities Home Agent Mobile Router LMA, MAG 
Supporting mesh topology Yes Yes No 
Tunneling overhead High High Low 
Packet loss in handover High High Low 
Air interface traffic overhead High Low Low 
Overload on MN High None None 
Signaling overhead High High Low 
Energy consumption High Low Low 

 
In (J. Kim et al. 2012) a scheme was proposed to 

support 6LoWPAN mobility based on PMIPv6. The 
proposed scheme gives solution to the single hop 
problem of PMIPv6 by introducing the required RA 
and RS messages for PANs attachment. In order to 
increase the coverage range, the RA and RS 
messages may traverse multi-hop toward MAGs. A 
comparison among wireless mobility management 
protocols serving the WSN is shown in Table 2.1 
(Rasem 2011). 

 
Conclusion: 

The Internet has impacted our life in many 
aspects, provide interactions between users, 
environments, businesses, social relationships. 
Includes all the smart phones, notebooks, personal 
computer and local network infrastructure (servers, 
routers). Moreover IP- WSN enabled embedded 
devices connected to the Internet, empowering 
communications with and among smart objects, as a 
consequences led to a perspective of ‘‘anytime, 
anywhere, any media, anything “communications. 
Furthermore Internet of Things (IoT) era with 

6LoWPAN technology application demanded a 
sufficient mobility management. Therefore this paper 
investigated and evaluated the state of art related 
WSN mobility management support in 6LoWPAN 
networks. Lately, the industry and the scientific 
community have decided to look into the numerous 
misconceptions about the use of IP in all LoWPAN 
nodes. Furthermore, this article evaluated and 
classified existing mobility protocols based on their 
mobility (i.e., host-based and network-based by 
identifying the characteristics of each mobility 
management protocols, which shows a 
comprehensive view of the mobility protocols 
current state IP-WSN technology. From the 
evaluation it is clearly seen that the network-based 
mobility protocol at network layer, PMIPv6 has a 
number of advantages compared to host based 
mobility protocols, thus it makes it a better option to 
serve IP-WSN mobility management. 
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