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Abstract—  In  this  paper,  we  discuss  energy  and  memory efficient  location  update  scheme  for  wireless  M2M 
communication.  To  avoid  call  dropping  it  is  essential  that location  of  mobile  user  should  be  traced  successfully.  M 
.T.C.server tracks the location of M.T.C.  device only when new nodes are added into parsing tree. Based on LRU paging 
technique, we will propose  an  optimal page replacement algorithm which will replace  the  access  nodes  of  least  usage 
from  memory  to minimize memory cost and energy cost. 
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I. INTRODUCTION 
 
Machine-to-machine (M2M) communication is about 
enabling the flow of data between machines and 
machines and ultimately machines and users.  M2M 
communications represents a future where billions of 
everyday objects and the surrounding environment 
are connected and managed through a variety of 
devices, communications networks, and cloud-based 
servers. An energy-and-memory efficient location 
update scheme for wireless M2M communications is 
studied. In which, the Machine-Type-Communication 
(MTC) server track the location of each M.T.C. 
Device but does not know the mobility patterns of 
M.T.C. devices in advance. It is widely assumed  that 
a variety  of  wireless  access networks  will exist  in 
the  near future, the  proposed location update scheme 
is designed to be independent of the  wireless access 
networks. The total number of M.T.C. devices is 
expected to exceed the human population, it is 
required to optimize the location update cost for each 
M.T.C. device. A novel algorithm  based  on  random 
walks  over  tree  is introduced to prune the parsing 
tree optimally for location update cost, the size of a 
parsing tree  grows with time but the memory size of 
a M.T.C. device is limited  and may not be  as  large  
as  a  smart  phone. So, an algorithm is proposed to 
reduce the sum of memory and location cost. Paging 
is one of the most important memory management 
schemes by which a computer can store and retrieve 
data from secondary storage for use in memory.  A 
LRU paging will be implemented for optimal pruning 
the tree to reduce memory cost. To avoid call 
dropping and managing memory efficiently we will 
implement LRU paging with location update 
strategies. The rest of the paper is organized as 
follows.  Related works are covered in Section II.  In 
Section III, we have studied various location update 
strategies and their benefits and drawbacks. In 
Section IV, we have  

 
discussed page replacement algorithms for best  
performance of memory management. Section V 
propose a system location update scheme based on 
LRU paging to optimally prune the parsing  tree  by 
replacing the nodes. Section VI describes future 
scope of work. Our conclusions are included in 
Section VII.  
 
II. RELATED WORK 
 
Wireless M2M communications is a young research 
field. Rung-Hung Gau Ching-Pei Cheng proposed a 
novel algorithm to optimally prune the parsing tree 
whenever required. The size of a parsing tree grows 
with time but the memory size of a M.T.C. device is 
limited. Gregory P. Pollini Chih-Lin introduced 
Profile Based Strategy (P.B.S.) to reduce the 
signaling traffic on the radio link.  As location area 
sizes increase, the paging cost increases and the 
location update cost decreases. Zuji Mao Christos 
Douligeris explores systems architecture challenges 
that are associated with the evolving home M2M 
network. Tracy Tung and Abbas Jamalipour proposed 
scheme is adaptive in response to mobility patterns, 
more specifically to the periodic change of transition 
directions. Some proposed location update schemes 
suggested that once  node  removed cannot  be  added  
in  the  parsing  tree which  results in  call dropping. 
So the problem of joint optimization of location 
update and paging is evolved. 
 
III. LOCATION UPDATE STRATEGIES 
 
Managing of location information is vital issue in 
mobile communication. The task of tracking the 
location of mobile terminals is known as location 
management. Location update occurs when a user 
moves from one location area to another. Various 
location update techniques which are implemented 
are as follows: 
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A.  Profile Based Strategy (P.B.S.) 
In this strategy, the system maintains a sequential list 
of the most likely places where each user is located. 
The list is ranked from most to least likely place 
where a user is located.  When a user moves between 
location areas in this list, location update is not 
required. The list may be provided by the user or may 
be based on each user’s past calling history. In 
personal communication system (P.C.S.), there is 
high user density and high mobility; it is found that 
registration will cause a large amount of radio link 
signaling traffic. So, the main objective of P.B.S is to 
reduce the signaling traffic on radio link by 
increasing the intelligence within fixed network. The 
main limitation of this strategy is that  the mobility  
pattern is known in advance, and if mobility is  
known  in  advance  then  location  update  is  not 
required. 
 
B.  Group Registration Strategy 
Group Registration (G.R.) strategy efficiently reduces 
the location  registration  cost  by  updating  location 
changes  to the  Home  Location  Register  (H.L.R.) 
for  multiple  mobile terminals  (M.T.s)  in  a  single 
location update  request message.  Specifically,  the 
I.D.s  of  the  M.T.s  newly  moving into an  Location 
Area  (L.A.)  are buffered  and  sent  to  the H.L.R. 
for updating its location  in the  response message of 
the next incoming call to any M.T.  in the L.A. To 
reduce high volume of signaling traffic, group 
registration is proposed.  The G.R. strategy does not 
benefit users with extremely high call-to-mobility 
ratio (C.M.R.). C. Adaptive Location Management 
Strategy Combining Distance-Based A  new  adaptive 
scheme  in  which  an  optimal distance-based update 
threshold  is  selected  not  only  as  a function  of  the 
call-to-mobility ratio, but also as a transitional 
direction  index,  a new parameter  is  introduced to 
give some measures of the mobile’s travelling 
patterns. Its advantage becomes even more significant 
when the optimal threshold is not obtained due to 
certain restrictions imposed by the network during 
times of high system loading.  
 
D.  Parsing Tree for Information-Theoretic 
Location Update 
The M.T.C.  device maintains a parsing tree and a 
queue, which is initially empty. A parsing tree is a 
well-known data structure in the field of source 
coding. In particular, it focus on maximum prefix of 
the string and node is removed permanently. This 
technique overcomes the limitation of above two 
strategies i.e. the mobility pattern is not known in 
advance and is independent of wireless access 
networks. Due to the optimal pruning of tree there is 
less chance of signaling traffic. 
 
IV. PAGE REPLACEMENT ALGORITHMS 
 

During a program execution, some data are required 
to be loaded into the primary memory.  In the 
memory management, based on paging mechanism, 
the required data are loaded to the memory as pages 
contents. When a loaded page is not found in 
memory, a page fault event is occurred.  In this case, 
the required page must be loaded into memory.  Some 
page replacement algorithms are studied: 
 
A.  First- In- First- Out (F.I.F.O.) 
A page that has entered to the memory before all 
other pages, will removed from the memory before 
them.  The idea behind this is that, the first entered 
page has enough chance to be used and this chance 
must be given to another page. The first 
disadvantages is if a page is used frequently in 
several time intervals, it will be identified as the most 
usage page, and may be selected to be moved out 
from the memory, while there is a large probability 
for urgent need to it then the selection will be 
inefficient and the removed page must be reloaded 
into memory immediately. Another disadvantage for 
this algorithm is that it increases the memory frames 
designated for a process and can cause lower page 
fault ratio. 
 
B.  Not Recently Used (N.R.U.) 
The  strategy  included  in  N.R.U.,  is  that  a  page 
without any change, during its location  in primary 
memory, can be known  as  a  desirable  page  to  be 
removed  from  the memory.  This algorithm uses two 
position bits named Reference bit (R) and 
Modification bit (M).  These bits are contained in 
each table, and the algorithm initialize with zero, for 
all pages.  When a page is referred to or its contents 
change, R or M will be set, respectively. These bits 
must be updated for each page referring, it is vital 
that they be set by the hardware. When there is a need 
to replace a page with a new one, first, it tried to find 
a page without any reference(R=0).If no such page 
was found, a page with R=1, preferably with M=0 
(without change) will be selected. The reason for 
such this selection is that removing pages with 
change (M=1), impose a secondary memory rewriting 
overhead. To prevent overhead, all reference bits of 
pages are reset at regular intervals. 
 
C.  Least Recently Used (L.R.U.) 
In  this  algorithm  the  pages  are  widely  used  in  
the  last few  iterations,  will  be  used  heavily  again, 
in  the next  few iterations. And, in contrast, the pages 
that are not used for long times, will probably remain 
unwanted afterwards. So, this algorithm selects a 
page that its last usage is before all other resident 
pages. This algorithm has a suitable performance. 
The best way to implement LRU is using stack. In 
this case, each invoked page is inserted on top of sta 
ck. So the pages that have been used more recently 
are put on the stack top and the least used pages at the 
bottom of the stack. 
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In first technique, Personal communication system 
(P.C.S.) is characterized by high user density and 
high mobility. This strategy is proposed to reduce 
signaling traffic on radio link but it depends upon 
different types of users and we cannot predict the 
future location of users. Group registration reduces 
location cost by reporting to H.L.R. for multiple 
mobile  terminal  in  single  request,  but this  strategy 
does not  benefit  users with  extremely high call-
mobility-ratio (C.M.R.). In adaptive scheme optimal  
distance  based  update threshold  is  selected as  a  
function  of C.M.R.,  the performance  of  this 
scheme  depends  on  reliability  of C.M.R. In  the last  
technique,  energy and memory efficient location 
update  scheme  is  proposed  which  the  track s  the 
location of  M.T.C. device whose  mobility  pattern is 
not known in  advance but, in  this  once  the node is 
removed from tree it cannot be added again  which 
might  result in call dropping to avoid this a proposed 
system is introduced. 
 
V. PROPOSED SCHEME 
 

 
Location update scheme for wireless M2M 
communication is studied which track the location of 
M.T.C. Device whose mobility pattern is not known 
in advance. But the memory allocation for M.T.C. 
device is dynamic which causes call dropping. A 
major method  for managing memory space and 

distributing  limited  space  among applications  to be 
executed is memory segmentation which causes 
wasting the memory space,  this  method  is  replaced 
with paging. The least recent used (L.R.U.) paging 
algorithm will be implemented as page replacement 
algorithm which is considered as a successful 
algorithm. 

 
Fig.2.Flowchart for implementation of paging in system 

 
The  idea  behind  this algorithm is  that, devices   
used in last few instructions will probably be used 
again in next few ones and in contrast, the  device not 
been used for long times will probably remain 
unused. With the help of this algorithm, it replaces 
node with least recent used node as in fig.2. and it 
does not remove the node permanently from tree 
which overcomes the call dropping. L.R.U. has a 
suitable performance. For memory Management, 
L.R.U. will be implemented on both the memory 
management registers i.e H.L.R. and Visitor Location 
Register (V.L.R.) which results successful tracing of 
location and will results prominent call delivery. 
 
VI. SCOPE OF WORK 
 
The  scope  of  this  work  is  intended  to  reduce  the 
possibilities of location  update cost in wireless M2M 
Communication. The proposed scheme may assist to 
design cloud computing technologies for large-scale 
implementation of the decoding part of the proposed 
location update algorithm is a promising direction of 
future research.  The proposed work after simulations 
may give various results to actuate the problem of 
call dropping. 
 
CONCLUSION 
 
In this paper, location update scheme based on L 
.R.U. paging is introduced for wireless M2M 
communication. In comparison with periodically 
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registering to the M.T.C. server, it is more coherent 
for a M.T.C.  device to  perform location updates 
only when new nodes are added into the 
corresponding  parsing  tree which might results  call 
dropping. A  major  method  for  managing  memory 
space was  memory  segmentation but  as  a  result of 
external fragmentation which causes wastage of 
memory  this method  is  replaced  by paging.  Based 
on L.R.U. paging technique, we have proposed 
optimally pruning the parsing tree  to  minimize  the 
expected  value  of  the  sum  of  the memory cost and 
the energy cost  for a  M.T.C.  device. We have found 
that the proposed scheme could significantly reduce 
the location update cost and memory cost. 
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