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Abstract— A framework which finds the applications in military fields and other emergency issues is developed. The 
MANETS are used in such applications. A cross layer framework is utilized in the proposed framework in which protocols 
of different layers share the network information by keeping the separation between the layers. The mesh driven routing is 
included in the framework. For Scheduling, instead of TDMA approach, CSMA/CD algorithm is exploited. This algorithm 
detects the collisions more efficiently and reduces the collisions. The bandwidth is calculated and is shared among the 
channels efficiently using CSMA/CD approach .The CSMA protocol also offers less control overhead and offers high 
bandwidth efficiency. The proposed framework is named bandwidth aware interest driven routing (BAIDR) .The interest 
driven routing based on meshes is integrated in BAIDR. 
 
Keywords—Bandwidth, control overhead, Carrier Sense multiple access/collision detection, Interest Driven Routing, 
Scheduling. 
 
 
I. INTRODUCTION 

 
Ad hoc networks are short lived networks which can 
be set up anywhere at anytime. They comprises of 
mobile computing devices which perform wireless 
communication for transmission. Ad hoc networks 
are typically composed of nodes that are placed 
randomly in the network which communicates over 
bidirectional wireless links. Ad hoc wireless networks 
possess certain features like node mobility, error-
prone channel access, bandwidth efficient, quality 
service support. For defining the protocols for 
wireless networks several problems like bandwidth 
efficiency, time synchronization of the nodes, quality 
service support has to be considered. 
In addition, these networks lack centralized 
administration and is a self configuring and self 
maintaining network. The main characteristics of 
mobile ad hoc networks are the mobility of the nodes. 
Topology of the networks is highly dynamic and 
frequency varies with the topologies. MANETs has 
an ability to allow data communication between 
different parties by maintaining their mobility. 
MANETS has a decentralized network 
infrastructure.ie it does not require a fixed 
infrastructure. All the nodes are free to move 
randomly.  
They constitute a good methodology to support many 
military related applications and other missions. 
These applications need not be supported in these 
networks effectively. This technique worked well in 
wired networks but not in wireless ad hoc networks 
because the bandwidth is relatively less. Besides this, 
the topologies of the ad hoc networks change because 
of their node mobility and physical-layer effects. 
Hence a cross layer approach is utilized for 
broadcasting information for unicast and multicast 
traffic in multi-hop wireless networks and  is termed 

as STORM(Scheduling &Traffic Management in 
Ordered Routing Meshes) .STORM consists of  
different components like flow-based queuing of 
packets and  channel access scheduling. For 
scheduling, it requires clock synchronization for time 
slotted channel access which is the limitation of 
STORM. This is overcome by replacing the CSMA 
approach for scheduling over TDMA approach. The 
proposed framework perform scheduling based on the 
bandwidth availability of the wireless channel unlike 
the time slotted reservations. The bandwidth 
efficiency is increased by the implementation of the 
CSMA protocol. The proposed framework is termed 
as Bandwidth Aware Interest-drive   Routing 
(BAIDR).This is used in both unicast and multicast 
flows .The CSMA/CD approach manages the traffic 
by detecting & reducing collisions. The results of 
detailed simulation experiments provide information 
about the performance of the BAIDR against 
STORM for unicast and multicast flows.  
 
II. RELATED WORK 

 
In this section, I have mentioned about the older 
approaches for an efficient routing and scheduling 
with high packet delivery ratio and less packet 
collisions. In ,Yucheng, Hongkun Li have presented a 
theoretical analysis of maximum throughput obtained 
in mobile ad hoc networks that is developed over a 
carrier sense multiple access with collision avoidance 
protocol. Here the multi commodity flow is used too. 
That is, a methodology which is a combination of 
CSMA/CD and MCF formulation is utilized in the 
approach. 
 
Usually in ad hoc networks information is broadcast 
using the node “Hello”. In, to convince a large group 
of nodes that the sender is their neighbour node using 
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high transmission power, the Hello flooding attack is 
used .To discover the neighbour node, the random 
channel access protocols are used. In this scenario, a 
stochastic modeling in networks is utilized using 
slotted carrier sense multiple access with collision 
avoidance protocols. After issuing information, the 
channel is modelled using recursive method. If the 
broadcaster node is a malicious one, then also the 
modeling is supported. Mohammed and Kamal to 
increase the security of the commonly used protocols, 
a flood resilient MAC protocol framework is derived. 
 
In Hamed Shah-Mansouri, Mohammad Reza 
Pakravan has done an analytical study of frameworks 
to judge the performance of the various broadcasting 
techniques. Various parameters like the higher 
bounds on the network coverage, the total number of 
transmissions (corresponding to network energy 
consumption) of flooding and its popular variant 
probabilistic flooding are derived. The analytical 
study is performed on a static ad hoc wireless 
network. Nodes employ carrier –sense multiple 
access methodology for considering the realistic 
medium-access control layer algorithm. Two different 
approaches, like hop based and time based, on the 
basis of marked point process is proposed. 
 
The system designer faces many problems while 
designing different protocols whether how to promote 
cooperation by avoiding the collisions by introducing 
the lowest amount of signalling overhead. Initially a 
protocol which does not enable cooperation is used ie 
medium access control (MAC) protocol. In [6], 
Francesco Verde, Thanasis Korakis Elza Erkip and 
Anna Scaglione, has made cooperation at the physical 
layer and MAC layer. Here multiple nodes have been 
selected and carrier sense multiple access with 
collision avoidance approach has been adopted. The 
proposed scheme is termed as randomized 
CoopMAC. This scheme improves the link quality 
and hence the data rates. 
 
Regarding to the multihop wireless networks, several 
asynchronous policies, , several problems are faced 
by the general multihop networks due to complex 
reactions. A approach is developed where the link 
service rates of the CSMA policies has been 
approximated. The analysis study helps to reveal the 
rate when the region of CSMA policies meets the 
asymptotic capacity region of large networks. 
 
Power control problem has been considered in 
.Transmit power level varies the communication 
range between the nodes. This will determine the 
network connectivity in the wireless networks. Here 
also carrier sense multiple access/collision avoidance 
based medium access is used. In this approach an 
increase in the power levels of the node increases the 
throughput in different traffic patterns and topologies. 
Simulation results have been presented where 

network capacity vary with the different levels of 
network connectivity. 
 
III. PROPOSED SYSTEM 
 
There are different functions for a routing protocol. 
They exchange the route information. They find a 
feasible path to a destination based on criteria like 
hop length, minimum power required and lifetime of 
the wireless link. They gather information about the 
path breaks. Different challenges are faced by the 
routing protocols which includes mobility, bandwidth 
constraint, error- prone, shared channel and also 
location-dependent contention. In ad hoc, a routing 
protocol requires minimum route acquisition delay, 
quick route reconfiguration, loop-free routing and 
security &privacy. In multicasting, traditional wired 
network multicast protocols do not perform well 
because of the instability in a tree-based multicast 
structure. So a tree-shaped multicast routing topology 
is adopted which provides high multicast efficiency. 
Dynamic topological changes, the presence of 
gateways, multihop relaying and the hybrid character 
makes routing a major problem in ad hoc networks. 
The preferable solution is the usage of a separate 
routing protocol for the wireless part of the ad hoc 
networks. 
 
Many bandwidth efficient routing protocols which 
use link state information are used in ad hoc 
networks. A source node will forward the link state 
updates to the neighbor nodes through the link paths 
to reach the destination node. Information updates are 
communicated when long loops are created and those 
are determined by the routers once when the 
destination node is found. 
 
The routing in the proposed framework, BAIDR is 
based on meshes. The meshes involved are routing 
meshes, destination meshes and collection of source, 
destination and forwarding meshes called enclaves. In 
the framework, in the unicast flow, the  destination 
mesh is considered to include one or more nodes and 
is referred as Y.In the multicast flow, the set of nodes 
are considered to be as multicast mesh of Y(MM ). 
 
An active source node, S sends the data packet in a 
packet named Mesh Request (MR) packet to the 
destination node. A mesh request (MR ) is generated 
by the source S for the destination node Y and is 
transmitted by node B, which is a forwarder node. 
The mesh request is of a six-tuple form which 
includes horizon –an application defined horizon 
threshold used to limit the message broadcasting of 
the MR, persistent is an  {true, false}, is a flag that 
indicates the persistence of the interest, id  is the 
sender’s identifier, d  is the distance from the sender, 
id  is the destination’s identifier and sn  is an 
identifier for the message. 
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A. BAIDR-Scheduling 
For Scheduling in the BAIDR, the algorithm known 
as CSMA/CD is used where carrier sense 
methodology is used for detecting collisions. The 
collision of packets occurs at a receiver node due to 
the simultaneous transmission of those nodes that are 
not within the direct transmission radio range of the 
sender but are within the transmission radio range of 
the receiver. Collision occurs when both nodes 
transmit packets at the same time without knowing 
about the transmission of each other. So an efficient 
algorithm has to be selected which prevents the 
collisions and improves the network performance. In 
the paper, CSMA approach is adopted. 
In CSMA approach, the available bandwidth is 
divided into several channels. Nodes will select the 
idle channel randomly for packet transmissions. The 
channel assignment is done in a distributed manner 
using carrier-sensing. The total available bandwidth 
is divided into M non-overlapping channels and 
hence each channel has a bandwidth of W/M where 
W is the total bandwidth available for 
communication. 
 In this section, the channel bandwidth calculation is 
essential. 
 
Bandwidth Calculation 
 
In this section, we consider multiple paths that satisfy 
the bandwidth requirements. For the calculation of 
the bandwidth, determination of the idle period of the 
wireless channel is a very essential. It is determined 
by the traffic travelling along the mobile nodes and   
their neighborhoods. The mobile nodes can 
successfully transmit data packets within this period. 
The available bandwidth can be calculated using the 
equation: 
B (i) = B max (i).T idle / T interval                  (1) 
Where maximal transmission bandwidth of node i is 
Bmax (i) 
and the interval of observing the wireless channel is T 

interval 
and the idle period of the wireless channel during T 

interval 
 is T idle. 
 
Generally the Tidle  is set to 2sec.But the calculation 
of the Tidle is very difficult as it will not have any 
effect of the changes in bandwidth in time if the 
interval is too long and if the interval is too short, 
overhead will be more. But the carrier sense 
mechanism will easily verify whether the wireless 
channel is idle or not. In short, it monitors the 
transition of the channel state. The methodology of 
virtual carrier sense mechanism provided by the 
MAC layer checks whether the channel is busy or 
not. The period during which the wireless channel 
changes its state from busy to idle can be referred to 
as Tbusy.From this value, Tidle can be calculated by 
taking the difference of the Tinterval and Tbusy. This 

value of Tidle is used in the equation for calculating 
bandwidth. 
 
B. Interest -driven routing 
Mesh announcement Processing and Transmission 
Like STORM[1],the proposed framework BAIDR 
also uses the identifiers  called mesh announcements 
to establish and   maintain the routing .The mesh 
announcements are transmitted by node B to the 
destination node Y indicated  by MA∗ .The MA ‘s are 
of six tuple . 
1. id*B-  is the identifier of B 
2.core∗   –identifier of the core of the multicast group 
Y known by B. 
3. sn∗  -largest sequence number known by B of 
destination Y.  
4. d∗ -   Distance of B to the core of Y. 
5. mm∗

 - multicast-specific and indicates whether B 
is     a mesh member (MM). 

6. next∗ -The preferred next hope of node B towards 
the core of X. 
For routing, a node will maintain information about 
the neighborhood list L  where Y is the destination 
node .It contains details about the MA’s received by 
the node from the neighboring nodes for the 
particular destination. The announcements stored in 
the list are ordered using a order relation which is 
defined as 
MA  < MA «→ (sn < sn  ) ˅  (sn  = sn  ˅  d  > 
d  )˅  (sn  = sn  ˅  d  = d  ˅  id  < id )            (2) 

  
Let us consider the way how these mesh 
announcements are processed [1]. A node x accepts 
the identifier, mesh announcement if it contains a  
sequence number greater than or equal to the one 
stored at node x.Else the MA is dropped.The 
conditions for the acceptance of MA is 
 LY ←{LY U {MA∗      if MA   is not an element of   
LY 

LY – {MA } U {MA∗ }    if sn  ≤  sn∗  
LY   if sn  > sn∗                                                       (3) 
 
fd   is a feasible distance to the core of Y. It can be 
changed by the change in the core or by a new 
sequence number. It selects a feasible set of next hops 
towards the core.The distance to the core of 
destination Y of node x (d ) is computed using the 
equation 
 
d  ←{ d  + lc  :  max ∈

:
   {i} if such i exists  

                                      ∞                               Otherwise 
Where lc is the cost of the link.                                      
(4) 
 
The address to the next hop to the core of destination 
Y (next ) can be computed using the relation  
next      ← { id  : max ∈ {i}      if such i exists 
nil            otherwise                                (5) 
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where, CF  ={i : i  L  where i are the nodes with 
maximum bandwidth} 
 
A node x receives a MA which contains a core with a 
larger sequence number the the list LY includes 
{MA∗ }, core   becomes core∗ . 
 
Another identifier termed as mesh membership flag, 
mm  is zero for unicast flow. Generation of a new 
sequence number or reception of a new MA from the 
neighbor nodes update the status of the mesh 
membership status. For a multicast flow, MA is 
transmitted by a group member in the mesh. 
 
For a mesh member to accept the MA, the mesh 
request has to be obtained from the core of the group. 
This should take place within the last two MA-
periods. Else the receiver node considers itself the 
core of the group. An MA with higher core id is 
preferred to lower core id. 
 
B.Packet Forwarding 
Packets are forwarded when the source node receives 
an MA within the last three MA periods for the 
intended destination node. After receiving the data, 
the cache is checked for the data-packet. If it is not 
there, and then the pair of details like the sender’s 
address and sequence number is inserted into the 
cache. 
A node x forwards a data packet to the destination Y 
received from neighbor y using the equation 
 
  mm = RM ˅   mm = MM ˅   ∃y˅   L : 
   d  >  d  ˅  next  ≤  id . 
 
Here x is a node which forwards data packet received 
from node y if x is a part of the multicast mesh. Data 
packets will travel along the routing meshes to reach 
either the first mesh member or the destination.   
 
PERFORMANCE RESULTS 
 
A.  Simulation Parameters 
We evaluate our Bandwidth Aware Interest-Driven 
Routing (BAIDR) through NS-2. We use a bounded 
region of 15000 x 300 sqm, in which we place nodes 
using a uniform distribution. The number of nodes is 
50. We assign the power levels of the nodes such that 
the transmissions range as 250 meters. In our 
simulation, the channel capacity of mobile hosts is set 
to the same value: 2 Mbps. The distributed 
coordination function (DCF) of IEEE 802.11 for 
wireless LANs as the MAC layer protocol is used. 
The simulated traffic is Constant Bit Rate (CBR). 
The following table summarizes the simulation 
 

 
TABLE I.Simulation Parameters for the Multicast 

 
TABLE II:  Simulation parameters for Unicast 

 
 

B. Performance Metrices 
We compare the performance of our proposed 
BAIDR protocol with STORM protocol. We evaluate 
mainly the performance according to the following 
metrics:  
 
1. Packet Delivery Ratio: It is the ratio of the number 
of packets received successfully and the total number 
of packets transmitted. 
2. Latency: It is the amount of time taken by the 
packet to reach the destination. 
3. Packets Received: It is the total number of packets 
received during the transmission. 
The simulation results with the metric packet delivery 
ratio is presented in the next section. 
 
C.Results &Analysis 
Multicast Scenario  
 

Fig.1 Receivers Vs Packet Received 

 
From Figure 1,it is inferred that the  BAIDR protocol has 
received 56% higher packets than the existing STORM 

protocol. 
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Fig.2  Connections Vs Packet Delivery Ratio 

 
From Figure 2, it is inferred that the BAIDR protocol has 

received 11% higher packet delivery ratio when compared to 
STORM protocol. 

 
CONCLUSION 
 
A cross layer framework, BAIDR is introduced where 
interest driven routing and scheduling is incorporated. 
The CSMA/CD based scheduling detects the 
collisions using the carrier sense signal and hence 
avoids the collisions of the packets during 
transmission. The CSMA protocol reduces the control 
overhead and increases the bandwidth of the channel. 
This algorithm   increases the packet delivery ratio of 
the networks and comparatively reduces the packets 
drop in ad hoc networks. The bandwidth aware 
routing used in unicast and multicast data flows in 
multihop wireless networks .It is proved that the loop 
free routing and CSMA based channel access forms 
an excellent framework with less packets drop. 
Comparing to the existing   framework STORM, the 
proposed framework is scalable and robust for both 
unicast and multicast traffic.  
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