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Abstract: Problem statement: The main idea is to design an energy efficient @tlym for reducing
the amount of overhearing based on RSS value inBil¥Ad-hoc Network (MANET)Approach: A
cross layer framework is designed by combiningphgsical, MAC and network layer. RSS value is
taken from the physical layer and it is used fardiing the Mobility Parameter (MP). MP value
determines the level of overhearing and rebroadwadiability. The energy conservation is achieved
by integrating the 802.11 PSM with DSR. In 802.9M, all the nodes are in low power sleep state,
but the disadvantage here is unconditional ovenhgaGo, a conditional overhearing mechanism is
proposed based on mobility parameter to reduceetteegy consumption. This mechanism reduces
energy consumption but at the same time, the naml#lity results in more stale routes in route cache
of DSR over a period of time. This occurs due te ldck of route cache updation. In the proposed
design, RSS value determines whether to seleclirtkeor not prior to the route discovery process.
Results: Simulation results are compared for Packet Delivkagio (PDR) and energy consumption.
MP based conditional overhearing shows a 3.2% RDftavement. It achieves a 20% power saving,
if the pause time crosses 300 sec. For the panjettion rate of 2 packets/sec, under no mobility
condition, it utilizes 50 joules lesser energy aonption compared to Random Casonclusion: The
NS-2 simulation results reveal that the proposedkvi® energy efficient by reducing the amount of
overhearing and also it eliminates the stale rottespared to the classical methods.
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INTRODUCTION Another problem with DSR arises due to broadcast
flood of control packets (Li and Li, 2005). So to
In mobile ad-hoc network, the nodes are mobileovercome this, a conditional overhearing and
and can communicate dynamically in an arbitraryrebroadcast mechanism based on mobility paraméter o
manner. These flexibility in designing the network the nodes in a network is designed and is basetieon
formation helps to design a network anywhere andoncept given in RandomCast (Limt al., 2009).
anytime. This makes MANET's suitable for many MANET routing protocolperformance mainly depends
different applications ranging from military to on the network conditions. The parameters that lzave
commercial. And also, these are very much suitablémpact on the routing protocol are mobility of the
for disaster management, rescue operations angbdes, volume of traffic, busy/idle time of the sith
defense applications. medium and the received signal strength. The on-
The major concern in MANET is the conservationdemand routing protocols DSR (Johnson and Maltz,
of energy due to the limited lifetime of mobile 1996; Johnson, 2003) and AODV (Perkins and Royer,
devices. All the mobile nodes depend on the battery1999), before sending a packet to the destination,
power supply. The main objective of the work hexe i discovers a route. Route maintenance is invokedhwhe
to make the 802.11 PSM suitable for MANET multi- node detects link failure. In order to avoid route
hop with Dynamic Source Routing (DSR) protocol. discovery for each packet, on-demand routing
The overhearing problem is due to the integratibn oprotocols utilizes cache routes previously leafiite
DSR protocol with 802.11 PSM (Hu and Hou, 2005;performance of routing protocol, such as packetend
Li and Li, 2005). to-end delay, throughput and routing overhead, is
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significantly influenced by node mobility (Jayakuma layer framework comprising of physical, MAC and
and Gopinath, 2008). network layers. The Received Signal Strength (R&kie
DSR gathers the route information throughis derived from the physical layer and is sharedragrthe
overhearing. Overhearing improves the routingother two layers. The RSS value is used for findimg
efficiency in DSR by eaves dropping other minimum transmission power for energy saving.
communications to gather route information but it
spends a significant amount of energy. In the Rando MATERIALSAND METHODS
Cast mechanism (Liret al., 2009), a node may decide
not to overhear i.e., a unicast message and not OSR protocol-an overview: The DSR (Johnson, 2003)
forward i.e., a broadcast message when it recaives is an efficient reactive routing protocol designed
advertisement during an ATIM window, thereby specifically for use in multi-hop mobile ad-hoc
reducing the energy cost without affecting the mekw networks. Network nodes cooperate to forward packet
performance. In addition to the energy consumptionfor each other to allow communication over multiple
overhearing brings in several undesirable featuites. "hops" between nodes. Network topology is changing
could aggravate the stale route problem, the mails& quite often, since the number or sequence of
of which is node mobility. So, overhearing and estal intermediate nodes needed to reach any destination
route reduction based on mobility of the nodes ismay change at any time. DSR do not use periodic
considered for the proposed design. But AODV takes ‘hello’ messages. The DSR protocol is composed of
conservative approach to gather route informatiotwo mechanisms that work together to allow the
(Perkins and Royer, 1999). It does not allow ovaring  route discovery and maintenance of source routes in
and eliminates existing route information usingeomt.  the ad-hoc network.
This necessitates more RREQ messages which in turn DSR always operate in promiscuous listening. So,
results in more control overheads in routing the node can periodically check its route cachetter
The performance of on-demand routing protocolsneeded routes. If the route to the particular datitin
therefore, heavily depends on efficient implemeatat is not available in the route cache, then DSRates
of route cache. This involves cache structure, €achthe route discovery process. Route discovery isinne
capacity and cache timeout policy. The time varyingwhich a node S wishing to send a packet to a
topology of ad-hoc network, which results from nodedestination node D obtains a source route to D.té&kou
movement, makes cache entry stale over a period discovery is used only when S attempts to send a
time. Therefore, a cache timeout policy (Shukla@)70 packet to D and does not already know a route to D.
is required to predict route cache lifetime and toRoute Maintenance is one in which node S is able to
eliminate stale route cache entries, which aredio&.  detect, while using a source route to D, if themoek
Deriving proper cache timeout policy thus plays antopology has changed such that it can no longeiitase
important role for ensuring cache freshness. route to D because a link along the route no longer
Many techniques have been proposed for routevorks. When it indicates a source route is brolSoan
cache (Lou and Yuguang, 2002) organization and itattempt to use any other route it happens to ko, t
effect on the performance of on-demand routingor it can invoke Route Discovery.
protocols. But the concentration of cache timealicy In DSR, Route Discovery and Route Maintenance
is very less. It is used in route cache implemémab  each operate entirely "on demand". That is whig &n
prevent stale route from being used. So, a crogy la on-demand routing protocol. DSR requires no peciodi
design technique is proposed in this study for cady  packets of any kind at any layer within the network
the unintended overhearing of neighboring nodes antVhen a node has a data packet to send but does not
for reducing the stale route. The first problem isknow the routing path to the destination, it ingis the
solved based on the mobility of nodes. The secondoute discovery procedure by broadcasting a control
problem is solved with the help of Received Signalpacket, called Route Request (RREQ). When an RREQ
Strength (RSS) information. reaches the destination, it prepares another clontro
Mobility status can be predicted based on any onpacket, called Route Reply (RREP) and replies back
of the factors such as, node degree, link duratioth to the source with the complete route information.
number of link breakages. Link breakages can bé&Jpon receiving an RREP, the source saves the route
determined based on the RSS value provided thimformation in its local memory, called route cache
interference is assumed to be negligible. The ptiedi  for later uses.
of the link breakage based on RSS may not be ddfrec The wireless link break due to the node mobility
the interference is high. The idea is tried witlirass and an upstream node propagates a RERR packet to
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remove stale route information from route cachethef frequently, which leads to non-negligible overhead.
nodes. RERR information is not propagated “fast anddne more criteria here is that each node must khew
wide”. Route caches often contain stale routepower management mode of its neighbours. The
information for an extensive period of time. following values are suggested in the study. A node
Overhearing improves the network performance byemains in AM for 5 sec until it receives an RRHEP.
allowing nodes to collect more route informatiommvly  remains in AM for 2 sec if it receives a data paaket
overhearing could make the situation even worsés This a source or a destination node. So, it requines

is because that DSR generates more RREP packets foadditional energy cost or an extended packet delay.
route discovery to offer alternative routes in éiddito  Also, its performance greatly depends on time-out
the principal one. While the primary route is chextk values and it has to be improved based on thenguti
for its validity during the communication betwedret protocol and traffic conditions. If data traffic is
source and the destination, alternative routes mainfrequent, the node either stays in AM for all the
remain in route cache unchecked even after thegonsecutive intervals without receiving any furtdata
become stale. This applies also for all their neaggh  packets or switches to a low-power sleep statekd?ac
because they learned and kept them by means dfelay is not improved in this method, but it conssm
unconditional overhearing. more energy than 802.11 PSM.

|EEE 802.11 PSM: IEEE 802.11 wireless LANs have RandomCast: RandomCast (Lingt al., 2009) is a new
become very popular MAC and PHY layer technologiescommunication mechanism, in which a sender can
in ad-hoc networking research. A power managemergpecify the desired level of overhearing, making a
mode is mainly to reduce the energy costs of the id prudent balance between energy and routing.
state, but it exhibits poor latency performanceniulti RandomCast is highly energy-efficient compared to
hop infrastructure less environments. The poweiconventional 802.11 as well as 802.11 PSM-based
management of DCF is mainly done through the Adschemes, in terms of total energy consumption,ggner
hoc Traffic Indication Mode (ATIM) which is goodput and energy balance. The ATIM window size
transmitted in a special interval directly aftereth and beacon interval used here is 0.05 and 0.25Adlec.
beacon. Many methods to improve the performance afiodes consistently operate in power save modetsnd t
multi hop ad-hoc networks under power managemerievel of overhearing and rebroadcast level are
have been proposed. Monarch version (Dorsey andetermined based on the number of neighbors. The
Siewiorek, 2004) of the network simulator is used f overhearing probability is inversely proportionalthe
the 802.11 power management in ad hoc networks. Bgumber of neighbors. This study compares the
using the DCF mechanism, enabling the features gberformance of RandomCast with 802.11, 802.11 PSM
PSM is difficult, because it does not contain aeas and ODPM, Rcast in terms of PDR, energy
point. Nodes in the PS mode are expected t@onsumption, energy goodput and energy balance
synchronize among themselves in a distributed wayhrough simulation. This study identifies four fact
(Huang and Lai, 2002; Tsergj al., 2003). In ad-hoc that must be considered for the
environment, source should inform by giving anoverhearing/rebroadcast decision. These are sender
advertisement through ATIM during the packetID, number of neighbors, mobility and remaining
Advertisement period (ATIM window). Source will battery energy. RandomCast is based only on the
transmit the data during the data transmissionoperi second factor (number of neighbors).
Here in PSM, every node operates in power save mode Our proposed work is based on the RandomCast
and it is not switching between Active Mode (AM)dan and the design is carried out based on the mobility
Power Save mode (PS). It is operated so to minimizéactor. The proposed cross layer design is discusse
the energy consumption and this in turn increabes t the following section.
life time of the network.

Crosslayer design: A cross layer design is designed
ODPM: ODPM (zZheng and Kravets, 2003) is one ofby covering the bottom three layers such as physica
the most competitive energy efficient schemesMAC and network layer. The diagrammatic
developed for multi-hop networks. In ODPM, a noderepresentation of the design is shown in Fig 1. The
switches between the AM and PS mode based ophysical layer transfers the received signal stieng
communication events and event induced time-ouvalue to the top layers. The RSS value is captiwed
values. ODPM is designed in such a way that evergletermining the cache expiry of all the individiiaks,
node switches between the AM and PS modeso as to conserve the energy, at the same timérige
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of the battery will be improved. Henceforth, it impes Normally, as the distance increases, the received
the overall lifetime of the network. Mobility caneb signal stren_gth starts decreasing. This increakes t
determined based on the connectivity changes With t chances of link breakage between two nodes.

neighbors. Connectivity change is found out usimg t Mobility model is chosen as Random Way Point
value of RSS of the selected links. (RWP) model (Bettstettmt al., 2004) In this mOdeI, a

Mobility is defined as the average change inMobile node moves on a finite continuous plane from

distance over time between all nodes (in m/sec)ewh IS current position to a new location by randomly
mobility of the nodes in a network is high, linkers choosing its destination coord_mates, its s_peed of
frequently occur and this results in high staleteou Movement and the amount of time that it will pause
information in the route cache in DSR. Therefore VN€N it reaches the destination. On reaching the

number of nodes that overhear is kept at a modera%esunat'on’ the node pauses for some time distrtbu

. " according to some random variable and the process
level based on the RSS value. Th|s ensures .thén:ytab repeats itself. Once the pause time expires, thde no
of the selected route for a certain period of tiff@m

Y . e chooses a new destination, speed and pause time.
this, it is clear that RSS determines the link dyalf The Mobility Parameter (MP) of the link is found
RSS value is more, link quality will be good, oWvese ;¢ ysing the following formula given in Eq. 4:

link will likely to be broken soon.

A transmitting node is able to specify the level o \p = RSS/P (4)
overhearing based on mobility which in turn depends
on RSS value. The RSS value of these links sudihlas Based on the mobility parameter value,

(i, J) are calculated based on the formula giveB@n1:  overhearing and Rebroadcast ProbabilityosfP is
calculated based on the Eq. 5:

RSS = P(M4nd) " G, G, 1)
Por = RS&edRSS (5)
Where: _ )
% = Wavelength In the proposed arch|tec'gure.opvaalue is k.e.pt
P = Transmit power lower compared to MP for maintaining the conditiona
Giand G = Represents the unity gain of the overhganng I(_avel of unicast pgckets as moderdREMR
transmitting and receiving antennas here is a unicast packet. It is desired that théeso
d - The distance between the transmitter an _hlch are present in the RREP pacl_<et should have a
the receiver ligher RSS value, then only it can withstand fameo
n = The damping factor and it denotes thet|me. It improves the lifetime of the route. MP walis

kept higher than thedR. This ensures a higher value of
RSS. And it is approximately greater than 70 dBm by

) » ) assuming 100 dBm as the transmit power. The
The Eg. 1 is modified based on the assumption thatongition of MP greater than or equal tgsResults in

power decay ranges from 2-4

the interference is negligible and it is given i B: reduced overhead and thus improve the network
5 performance. And also number of times, the route
RSS = Rd (2)  discovery initiated will also get reduced.

o Por value is kept higher compared to MP for the
The RSS threshold (R&Q) value for finding the conditional overhearing of Broadcast packet i.e.,
overhearing and rebroadcast probabilityodP is RREQ. The reason for keeping this value as agyessi

calculated based on the Eg. 3 as follows: is that the RSS value is nominal. So, the nodesare
allowed to overhear, but it is made to rebroadtiaest
RSShes= P/2 (3) RREQ it received for the conditional overhearingeT

possible values of MP andyRis tabulated in Table 1
for various RSS values by keeping the transmit Powe

(P, as constant value of 100 dBm.

Data link R Table: 1 MP and & values for different RSS values

laver - MAC S RSS (dBm) mP Br
> 50 0.5 1.00
- S 60 0.6 0.83
: 70 0.7 0.71
80 0.8 0.62
90 0.9 0.55
Fig. 1: Cross layer framework 100 1.0 0.50
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FC [ DI [ DA SA | Bssid | sC | Frame [ Fcs caches. The proposed cross layer design is distusse
@|@|O© O 1@ '(’f)dy @ the following paragraphs.
FC-Frame Control DI-Destination ID When a node receives an ATIM frame for a unicast
DA-Destination Address SA-Source Address packet, it goes to its wake up state at the beggof a
E}S{Eﬁ%ﬁfg{}dﬁf&eﬁf ATIM Frosequence control beacon interval. ATIM frame contains the Destinatio
; o rame Address (DA) and subtype value. Based on the addres
Fig 2: ATIM Frame Format (Length in Bytes) and _subtype value, the node concIL_Jdes whethertc_tono
receive or overhear the advertised packet in the
FTT S & [Fe [MF [ E[F W w0 following data transmission period. The node has to
v 2) T DS m () 1) M 1y [8)] 1y . - .
@ w | w |os 1) wakeup or to sleep is basedon the following cooddi
(0)]
PV-Protocol Version; T-Type; e The receiving node is the anticipated destination
M.F-More Flags; R-Retry; Fg : : :
P M.Power Managerment: M DMore Data e The receiving node is no_t_ the destlnatlo_n and the
WoWEP: O-Order: source node likes unconditional overhearing
$.T-Sub Type; *  The receiving node is not the destination, but #ase
Values-1001:-Original ATIM subtype value on mobility level, the MP based conditional

Unconditional overhearing
1101,-MP based Conditional overhearing
1110,-No overhearing

overhearing is applied

DSR utilizes RREQ, RREP and RERR as control
Fig. 3: Frame control field (length in bitsjf ATIM packets for route discovery and maintenance. Fta da
frame format transfer, it uses DATA packet. The MP based
overhearing mechanism is proposed as follows fer th
The packets considered here are broadcast ardSR packets:
unicast. A device in PS mode periodically wakes up o _
during the packet advertisement period, called &d-h * MP based conditional overhearing for RREP

Traffic Indication Message (ATIM) window, to seeitif packets-It is not necessary that RREP packets
has any data to receive. ATIM frame format is shamwn should be overheard unconditionally by all the

Fig. 2. ATIM frame format of IEEE 802.11 is modifie nodes in the network. But DSR creates RREP from
a little to specify the level of overhearing foethodes. allthe nodes _

Suppose, the packet is of broadcast type, whenda no*  MP based conditional overhearing for data packets-
sends an ATIM frame, all the neighbors will receie Data packets contain the entire route information

packet and rebroadcast it. The overhearing coreider and this can be controlled, so that all the nodes
here is of three types. They are no overhearing; cannot derhear _
Mobility Parameter (MP) based conditional overhegri ¢ Unconditional overhearing for RERR packets-

and unconditional overhearing. The frame contreldfi RERR is used to inform the link breakage, so it can
of ATIM frame format is shown in Fig. 3. The number be overheard by all the nodes. By unconditionally
within the brackets of the fields of the frame goht broadcasting the RERR packets, the network
field represents the length in bits. performance can be improved by removing the

As per the IEEE 802.11 standard, ATIM frame is a  stale route in route cache and thus by eliminating
management frame of type 002 and its subtype 4200 the broken links
which is in general denotes unconditional overmgari * Conditional overhearing for RREQ packets-
The proposed MP based conditional overhearing takes Number of nodes that can overhear RREQ packets,
two unused subtypes such as 11012 and 11102, to ¢a&n be controlled based on the mobility level
specify MP based conditional and no overhearing.

The Subtype field which is included in the frame 1N &gorithm is designed in such a way that

control header specifies the function for the i employs MP based conditional, unconditional and no
frame type Forp example, if the frame is ia typeoverhearing. Broadcast packets are RREQ and Address
: 1 Resolution Protocol (ARP). RREQ is given conditibna

tf , th bt field indicat t ! -
(r;}an?ngaenrgggmg;nefra;es ! (gze. |ea I%éggoensyﬂ?ameoverheanng based on rebroadcast probability (POR).

authenticate request, or disassociate notice).md it ARP is usually unconditionally broadcasted in ortter
is used for defining the overhearing level. find out the corresponding IP address for a givelGM

A node in an ad-hoc network learns routing@ddress. Here MAC address is taken as NA.
information by overhearing or forwarding packets to ~ The steps for transmitting an ATIM frame in the
other nodes and keeps the learned routes in thle rouMP based conditional overhearing are as follows:
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e First RREQ packet will be broadcasted to all the
nodes in the network

«  The overhearing level will be set in the frame type ~ For the evaluation of the proposed methodology,
field of ATIM for the unicast data packets like network simulator 2 VINT Project, 2009 under Linux
DATA and RREP platform is chosen as the simulation tool. The ad-h

« Nodes in the network may overhear the RREP and€twork topology with 50 nodes in an area of
stores the route information in route caches based000¢1000 nf was considered. The transmission range
on the subtype of the network setup is 250 m. The simulator sehap

« If there is any link break, RERR is propagated toP€en done based on the idea given in (Dorsey and
the source node by an upstream node so that thalewiorek, 2004). The channel data rate is chasen

link can be deleted from route cache and RERR i< Mpps. The data traffi(; !S Congtant Bit Rate .(CBR)
treated here as unconditional traffic. The packet rate injected in the networkiea

* Route cache is updated based on the value of Rsf(?)m 1-5 packets/sec with a packet size O.f 256 b_yte
received from the phvsical laver ata packet every second. Random waypoint mobility
phy y model is considered for the simulation with a

The following Fig. 4 shows the procedure for theMaximum node speed of 5 m seand a pause time of
implementation of MP based conditional overhearingQ-600 sec. With this mobility model, a node travals
mechanism. The key design criteria for the algangh the selected mobility speed toward a randomly
RSS value based on which a node can select thgelected destination in the network. After the node
overhearing level. The algorithm is designed bamed arrives at the location, it pauses for a predeteechi
the factor mobility. RSS is considered here as ohe period of time and then travels toward another
the metric for deciding the mobility of the nodesthe =~ randomly selected location. Total Simulation tinse i
network. If the RSS value is low, then it is assdifmt 600 sec and each simulation scenario is repeated 10
the nodes are far away and it may soon break. times to obtain steady state value.

The above algorithm does not consider the other The proposed cross layer design is compared with
factors like node ID and residual energy of theesod 802.11 without PSM, 802.11 with PSM and
Node ID will help in finding the redundant requesty =~ RandomCast. The ATIM window size and beacon
soon, so that delay in finding the routes is avoidé interval selected for the design is 0.05 and OTe
residual energy is considered in communicationjithe ATIM window size is selected as 1/5 times the beaco
time of the network can be improved further. interval, to obtain a reasonable throughput. Figbre

presents Packet Delivery Ratio (PDR) in % for the
packets injected per second. Figure 6 shows a
e (mas Ceks forits RSS value ¥ comparative analysis for the Energy consumption by
(RSS > RSSiyes) then h .
( varying the packet rate. Figure 7 represents thexgen

If (DA == BROADCAST) consumption of all the 50 nodes in a network by

injecting the packet at a rate of 2 packets/sec and

RESULTS

/* When a node receives an ATIM frame */

If (SID == 1001) /*unconditional */
continue to wakeup and listen / Send an ATIM ;

else

If (SID == 1101) &&(MP < Pgg) /*conditional */

send an ATIM :
else
go to sleep state :
3
else
{/* UNICAST */
If (DA == NA)
/* the node is the anticipated destination
wake up and receive
else if (SID == 1001) — unconditional
overhearing
else
if (SID == 1101) && (MP > Pog)
/* MP based conditional overhearing */
continue to wake up and overhear
else
go to sleep state ;

else go to sleep state:
remove the link from route cache:

i

Fig. 4:

MP based conditional overhearing

keeping the node pause time as 0 sec. Figure 8
represents the energy consumption of all the 5@sod
in a network for the packet injection rate of 2
packets/sec. Figure 9 shows an analysis of energy
consumption for various pause time.

100

= 802.11

_ = 802.11PSM
95 4 RandomCast
= MP Based

Packet delivery ratio (%)

1 2 3 4 5
Packet injection rate (Packets/sec)

Fi

0. 5: Packet delivery ratio analysis
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DISCUSSION

As seen from Fig. 5, packet delivery ratio is adtno
above 90% up to the packet injection rate of 3
packets/sec. Above this packet rate, only 802.bsh
high packet delivery ratio because all active nodes
participate in transmission. The decrease in PDIReva
for 802.11 PSM, RandomCast and MP based are due to
the power save mode of operation. MP based
conditional overhearing shows an improvement o%3.2
over RandomCast algorithm. This is due to the
elimination of the links below the RSSthres value.

It is clearly seen from Fig. 6, that the energy
consumption of MP based method is very much lesser
compared to 802.11 and 802.11 PSM. MP based ashieve
approximately 30 joules of less energy consumption
compared to RandomCast. For the pause time of O
seconds, the rebroadcast probability is kept higher
seen from the Fig. 7, energy consumption is alragst
same as that of RandomCast.

The graph 8 is drawn by keeping the node pause
time as maximum of simulation time 600 sec. There i
no mobility in the network. Because of the lower
overhearing probability, it results in less route
discovery and link breakage. The proposed design
achieves energy consumption of almost 50 jouleseles
compared to RandomCast.

From the graph of Fig. 9, it is seen that agdnese
time increases, there is a reduction in averageggne
consumption value compared to other schemes. Under
low mobility, beyond the pause time of 300s, MP
outperforms RandomCast and results in an average
additional energy saving of 20%. This is due to the
reason, that the design takes into consideratibntbe
stable paths with high RSS value.

CONCLUSION

It is seen from the simulation analysis that eperg
is utilized effectively in MANET by the cross layer
framework implementation. It is designed in suchay
that the sender can specify the desired level of
overhearing based on the RSS of the link. Whether t
select the route or not is based on the RSS vakent
from the physical layer which prevents stale routes
from being used. This link elimination before
transmitting the data reduces the frequency otifed
and route discoveries and in turn decreases the
overhead also. PDR of MP based design achieves 3.2%
improvement compared to the existing systems. It
achieves a significant power saving, if the paue t
crosses 300 sec. For the packet injection rate of 2
packets/sec, under no mobility condition, MP method
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achieves 50 joules lesser energy consumption cadpar Johnson, D.B., 2003. The dynamic source routing
to RandomCast. Under high mobility condition, it protocol for mobile ad hoc networks (DSR).
works more or like the RandomCast. The main National Institute of Informatics.
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