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Abstract— Traditional Wired network uses protocol 

architectures follow the principle of stack layered 

implemented by ISO/OSI model. ISO/OSI model was 

developed to support all the standardization of the network 

architecture using layered model. Initially wireless network 

also adopts the traditional stack layered architecture from the 

wired networks. Wireless network performance can be 

degraded due to the adaptation of the protocols from layered 

architecture and Transmission control protocol/ Internet 

Protocol (TCP/IP), which was designed originally for wired 

network. However, lack of communication between layers 

limits the performance of such architectures. In this paper a 

cross layer design is adopted in wireless MANET in order to 

overcome the network performance problems. Since 

nowadays wireless networks are becoming very popular 

technology. In the Mobile Adhoc network, cross-layer design 

allows the protocol that belong to different layers which 

cooperate in sharing network-status information while still 

maintaining the layers separation at the design level. Cross-

layer design has been proposed to maintain the functionalities 

associated to the original layers but to allow communication 

of protocols crossing different layers.  
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I. INTRODUCTION 

A. Wireless Network: 

A wireless network is a computer network that uses wireless 

data connections between network nodes.[1] Wireless 

networking is a method by which homes, telecommunications 

networks and business installations avoid the costly process 

of introducing cables into a building, or as a connection 

between various equipment locations.[2] Wireless 

telecommunications networks are generally implemented  

using radio communication. This implementation takes place 

at the physical level (layer) of the OSI model network 

structure.[3] Examples of wireless networks include cell 

phone networks, wireless local area networks (WLANs), 

wireless sensor networks, satellite communication networks, 

and terrestrial microwave networks.[4] 

B. OSI Architecture: 

The Open Systems Interconnection model (OSI model) is a 

conceptual model that characterizes and standardizes the 

communication functions of a telecommunication or 

computing system without regard to their underlying internal 

structure and technology. Its goal is the interoperability of 

diverse communication systems with standard protocols. The 

model partitions a communication system into abstraction 

layers. The original version of the model defined seven 

layers. 

 

A layer serves the layer above it and is served by the 

layer below it. For example, a layer that provides error-free 

communications across a network provides the path needed 

by applications above it, while it calls the next lower layer to 

send and receive packets that comprise the contents of that 

path. Two instances at the same layer are visualized as 

connected by a horizontal connection in that layer. 

The model is a product of the Open Systems 

Interconnection project at the International Organization for 

Standardization (ISO), maintained by the identification 

ISO/IEC 7498-1. 

 
Fig. 1: OSI architecture 
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C. MANET:   

A mobile ad hoc network (MANET), also known as wireless 

ad hoc network[1] or ad hoc wireless network, is a 

continuously self-configuring, infrastructure-less network of 

mobile devices connected wirelessly.[2] 

Each device in a MANET is free to move 

independently in any direction, and will therefore change its 

links to other devices frequently. Each must forward traffic 

unrelated to its own use, and therefore be a router. The 

primary challenge in building a MANET is equipping each 

device to continuously maintain the information required to 

properly route traffic.[3] Such networks may operate by 

themselves or may be connected to the larger Internet. They 

may contain one or multiple and different transceivers 

between nodes. This results in a highly dynamic, autonomous 

topology.[4] 

MANETs are a kind of wireless ad hoc 

network (WANET) that usually has a routable networking 

environment on top of a Link Layer ad hoc network. 

MANETs consist of a peer-to-peer, self-forming, self-healing 

network. MANETs circa 2000-2015 typically communicate 

at radio frequencies (30 MHz - 5 GHz) 

The growth of laptops and 802.11/Wi-Fi wireless 

networking have made MANETs a popular research topic 

since the mid-1990s. Many academic papers evaluate 

protocols and their abilities, assuming varying degrees of 

mobility within a bounded space, usually with all nodes 

within a few hops of each other. Different protocols are then 

evaluated based on measures such as the packet drop rate, the 

overhead introduced by the routing protocol, end-to-end 

packet delays, network throughput, ability to scale, etc. 

 
Fig. 2: Cross layered architecture 

(a) Layered structure (b) Cross-layer structure with fused layers (layer 2+ layer 3) (c) Information exchange between layers 

using cross layer structure 

Cross-Layer Design: Figure 2.2 (a) shows general 

layered structure for data transmission. As shown in figure 

2.2 (b) layer two and layer three are overlapped to each other 

and is known as cross-layer structure for communication. 

How information is exchange between layers using cross 

layer structure is shown in figure 2.2(c). Main purpose of 

Cross Layer design is used to take advantage for information 

from number of layers to jointly optimize performance of 

those layers. Cross layer design is used for System Developer 

by using static or dynamic methods. Cross layer design for 

static or immobile method is implemented by known 

characteristics of layers and network. On the other hand, 

changing network conditions are used for dynamic or mobile 

cross layer design. Using cross layer design OSI layers are 

converted into new and non-standard interfaces. 

Functionality of multiple layers is merged or overlapped. 

Merged layers are jointly calibrated and new interfaces are 

created. Which information required for cross layer 

optimization, but initially not approachable then new 

interfaces reveal internal information. 

II. RELATED WORK 

Conti et al. discuss that protocols belonging to different layers 

can cooperate by sharing the network status information but 

at the same time maintaining the separation of layers for 

protocol design. 

Xia et al.  have demonstrated that layer triggers are 

not sufficient to fix ad hoc network problems due to TCP–IP–

MAC interactions. 

Rakesh Kumar Saini, Ritika and Sandip vyas 

demonstrated that Cross-layer design approachis a suitable 

technology to overcome some of the current limitations of 

TCP/IP stack, especially in the case of wireless networks. Its 

core idea is to maintain the functionalities associated to the 

original layers but to allow coordination, interaction and joint 

optimization of protocols crossing different layers. 

Sergi et al. have also discussed a novel architecture 

for cooperative communication in wireless ad-hoc networks 

capable of offering reliable and low-latency services 

efficiently. 

A.Rajaram et al have developed a trust based 

security protocol based on a cross-layer approach which 

attains confidentiality and authentication of packets in both 

routing and link layers of MANETs. 

In 2013, Maggie Cheng et. al. described the Cross-

Layer Schemes in Multi hop Wireless Networks for minimize 

end-to-end delay jointly through optimizing routing and link 

layer scheduling. 

https://en.wikipedia.org/wiki/Wireless_ad_hoc_network
https://en.wikipedia.org/wiki/Wireless_ad_hoc_network
https://en.wikipedia.org/wiki/Mobile_ad_hoc_network#cite_note-1
https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/Wireless
https://en.wikipedia.org/wiki/Mobile_ad_hoc_network#cite_note-2
https://en.wikipedia.org/wiki/Router_(computing)
https://en.wikipedia.org/wiki/Mobile_ad_hoc_network#cite_note-3
https://en.wikipedia.org/wiki/Internet
https://en.wikipedia.org/wiki/Mobile_ad_hoc_network#cite_note-4
https://en.wikipedia.org/wiki/Wireless_ad_hoc_network
https://en.wikipedia.org/wiki/Wireless_ad_hoc_network
https://en.wikipedia.org/wiki/Link_Layer
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In 2013, Stefano Paris et. al. can introduce the novel 

routing metrics, EFW (Expected forwarded counter) and two 

further other variants, to cope with the problem of selfish 

behavior (i.e., packet dropping) of mesh routers in a WMN 

with using FEW in cross layer design the routing-layer 

observations of forwarding behavior with MAC-layer 

measurements of wireless link quality to select the most 

reliable and high-performance path. 

In 2009, using the cross layer design approach 

Rekha Patil et. al. [9] designed the Mac layer based proposal 

to calculate received power of the packets from other nodes 

and If the power of the packets is not sufficient (We 

determine a threshold value for received power based on 

observation) then MAC layer informs the network layer 

which interns removes those nodes from the routing table so 

this way improve the performance of the AODV by adopting 

a cross layer approach and Position based forwarding 

technique. 

Arjun P. Athreya et al [18] have proposed a cross- 

layer strategy for secure multi-path routing in MANETs. The 

routing decisions made at the network layer depend on 

feedback and inputs from the lower physical and link layers. 

Security is built into this routing mechanism and path 

selection is based on forwarding behaviors of nodes in the 

network and link quality of each hop in a path. We show that 

with mobile nodes, cross-layer strategy via information 

sharing from lower layers helps in achieving reliability in 

routing and path selection. 

Abderrezak Rachedi et al [20] have proposed a new 

cross- layer approach based on physical, MAC, and routing 

layers for a monitoring mechanism. A new analytical model 

is proposed to illustrate the parameters’ effect on these 

different layers. The impact of the signal to noise ratio (SNR) 

and the distance between monitor and monitored nodes are 

clearly introduced. Moreover, the difference between the 

carrier sense, the interference range, and the transmission 

range is taken into account in our model. The proposed model 

improves the evaluation of the nodes’ cooperation and 

reduces the risk of having any false positive rate. 

III. CONCLUSION & FUTURE WORK 

In this Paper, I present a survey on Cross layer design 

approach for Mobile Adhic Network (MANET). Cross-layer 

design approachs a suitable technology to overcome some of 

the current limitations of TCP/IP stack, especially in the case 

of wireless networks. Its core idea is to maintain the 

functionalities associated to the original layers but to allow 

coordination and interaction of protocols crossing different 

layers. But the scientist and engineers are divided it into 

several fragmentation due to large work has been produced 

now a days in these areas. However, looking into the above 

scenario, QoS provisions seems to be main challenge among 

us in cross layer modification. 
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