









The concept of 2 layer routing for wireless 5g networks and beyond













1. ABSTRACT:

In this paper, the concept o 2-Layer routing for wireless 5G networks is presented. New fifth generations of the network along with the platform known asthe Internet of Things (IoT) are an upcoming trend not only in the commercial market but also in the research area. The 5G networks and IoT will be part of smart homes, smart cities and every aspect of our lives. They are considered as a promising technology that interconnects different types of existing networks into one functional network. In this paper, a brief vision of utilization and areas of deployment of 2-Layered network model consisted of Wireless Sensor Network (WSN) and Mobile Ad-Hoc Network (MANET) is described along with communication technologies and protocols needed for the functionality of 2-Layered model. Presented simulations prove that interconnection of MANET network with WSN network provides faster data delivery and higher data rates than traditional WSN network since MANET nodes are able to carry data load from WSN sensors. Therefore, utilization of presented 2-Layered model will be useful in disaster scenarios or data harvesting, when urgent data needs to be delivered quickly.
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EXISTING SYSTEM
· In present wireless cellular architecture, for a mobile userto communicate whether inside or outside, an outside basestation present in the middle of a cell helps in communication.
· So for inside users to communicate with the outside base station, the signals will have to travel through the walls of the indoors, and this will result in very high penetration loss , which correspondingly costs with reduced spectral efficiency , data rate, and energy efficiency of wireless communications. 
· To overcome this challenge, a new idea or designing tech-nique that has come in to existence for scheming the5G cellular architecture is to distinct outside and inside setups. 



















 DISADVANTAGES OF EXISTING SYSTEM
· In this paper, various ways to interconnectdifferent types of networks into one functional multi-layered network that could be deployed in different areaswill be presented.
·  The analyze of problems that arise fromsuch interconnection will be also discussed. Simulationand results of the multi-layer network will be leveraged atthe end of the paper. . 
· The latest works show collaboration of different networks indifferent areas of deployment.
· The main aim of networksinterconnection is to use advantages that those networksoffer and overcome their disadvantages. 



















3. PROPOSED WORK:
· In this paper,we describe the key challenges that will be encountered byfuture wireless communication while enabling the networkedsociety. 
· The imagination of our future is a networked society withunbounded access to information and sharing of data whichis accessible everywhere and every time for everyone andeverything. 
· To realize this imagination, new technology com-ponents need to be examined for the evolution of existingwireless based technologies 






















3.1. PROPOSED SYSTEM ADVANTAGES:


· The advantages of MANET nodes over WSN sensor nodes are higher datarates about 72,2 to 150 Mbps, significantly lower resourceconstraints and also the mobility of nodes. 
· The IEEE802.11n is used in the link layer, while in the networklayer is possible to adopt IPv6 enabled DS
· The sensor gateway for MANETneeds to use two protocol stacks, one for communicatingwith other sensors based on IEEE 802.15.4 and the secondfor communicating with MANET node based on IEEE802.11n. 
· It is also useful if both MANET and WSN nodesuse UDP transport layer protocol, which is lighter thanTCP. At the application layer, protocols are needed tobe selected based on low the energy consumption andless complexity such as Efficient XML InterchangR protocol. 




















4. INTRODUCTION:
The world is slowly preparing for an upcoming new generation of 5G networks. This also includes a new communication platform known as the Internet of Things (IoT). The main aim of IoT is to make the Internet more and more comprehensive, smart and pervasive. The 5G and IoT are considered a promising technology that interconnects different types of networks. The wide variety of heterogeneous devices will operate in this new generation of the networks under different types of applications . Devices like smart phones, PC, sensors, RFID and different network-enabled devices will collaborate in several domains like smart homes, industrial automation, mobile health care, and smart cities. In order to create such a complex networking system, different types of networks, such as Cellular Networks, Mobile Ad-Hoc Networks (MANET), Wireless Sensor Network (WSN), Vehicular Social Networks (VSN), and Flying Networks (FlyNET) will collaborate in different hierarchies and will create one functional network. This convergence environment with heterogeneous devices enables new Device-to-Device (D2D) communication introduced with 5G, that is also part of IoT environment. This also helps to overcome the limitation of traditional MANET or WSN networks and helps to increase data transfer rate, reduce latency and energy efficiency. Another area of new generation networks, where convergence and connection of different types of networks are needed are disaster scenarios [2]. Various types of disasters can occur, such as the earthquake, tsunami, volcano, floods or hurricane. To prevent those scenarios, many efforts are underway to recognize and forecast the occurrence of natural disasters. It is very important to react quickly and therefore, the convergence of WSN, MANET or Fly NET could help to achieve this goal. This multilayered network can be also useful when all existing fixed infrastructure is destroyed. The rescue team can response and operate very effectively because of easy and fast deployment, self-organizing and autonomous properties of mentioned networks. In general, a new generation of networks is an ambitious project that also brings a lot of different problems. All mentioned networks work under different types of technology and network protocols. Therefore, it is very important to specify, how those different networks will collaborate and how network protocols need to be changed to allow effective and fast communication. Another problem arises in the area of data harvesting. A lot of sensors and network-enabled devices will operate in environments like smart cities, smart homes, and mobile health care. Amount of collected data will be huge and besides the high bandwidth, throughput and other network quality parameters (QoS), it is very important to handle those data effectively. Therefore, in this paper, various ways to interconnect different types of networks into one functional multilayered network that could be deployed in different areas will be presented. The analyze of problems that arise from such interconnection will be also discussed. Simulation and results of the multi-layer network will be leveraged at the end of the paper.
Mobile  and  wireless  networks  have  made  remarkable development  in  the  last  few  years.  At  the  present  time many  mobile  phones  have  also  a  WLAN  adapter.  One may expect that near soon many mobile phones will have Wax adapter too, besides their 3G, 2G, WLAN, Bluetooth etc. adapters. We are using IP for generations, 2.5G or 3G Public Land Mobile Networks (PLMN) on one side and WLAN on the other, raised study on their integration. Concerning   the   4G,   its   focus   is   towards   flawless incorporation of cellular networks such as  GSM  and  3G. Multi mode consumer terminals are seen as must have for 4G, but special security mechanisms and special operating system support in special wireless technologies remain a test.  Nevertheless, integration among different wireless networks  (e.g.  PLMN and WLAN) is implemented in practice   even   nowadays.   Although,   different   wireless networks from a sole terminal are used absolutely, that  is, there  is  no combining of different  wireless access technologies  for  a  same  session  (e.g.,  FTP  download). The  anticipated Open Wireless  Architecture  (OWA)  in is targeted  to  offer  open  baseband  processing  modules  with open   interface   parameters.   The   OWA   is   related   to MAC/PHY  layers  of  future  (4G)  mobiles.[3]  The5G terminals    will    have    software    defined    radios    and modulation scheme and new error-control schemes can be downloaded from the Internet The enhancement is seen towards  the  consumer  terminals  as  a  focus  on  the  5G mobile  networks.  The 5G mobile terminals will have access to different wireless technologies at the same time. The  5G  mobile  terminal  should  be  capable  to  merge special  flows  from  different  technologies.  The network will be dependable for managing user-mobility. The 5G terminal will make the ultimate selection among different mobile access network providers for  a  specified  service. The paper gives the concept of intelligent Internet [13] phone where the mobile can prefer the finest connections.








4.1 CONCEPT OF 5G TECHNOLOGIES
[image: ]

A.Physical/MAC layers
 Physical and Medium Access Control layers i.e. OSI layer 1  and  OSI  layer  2,  define  the  wireless  technology  and shown  in  Fig.  For  these  two  layers  the  5G  mobile networks   is   likely   to   be   based   on   Open   Wireless Architecture.
B.Network layer 
The  network layer  will be  IP (Internet  Protocol), because there  is  no  competition  today  on  this  level.  The  IPv4 (version   4)   is   worldwide   spread   and   it   has   several problems  such  as  limited  address  space  and  has  no  real possibility  for  QoS  support  per  flow.  These issues are solved in IPv6, but traded with significantly bigger packet header.  Then, mobility still remains a  problem.  There  is Mobile  IP  standard  on  one  side  as  well  as  many  micro-mobility  solutions  (e.g.,  Cellular  IP,  HAWAII  etc.).  All mobile  networks  will  use  Mobile  IP  in  5G,  and  each mobile  terminal  will  be  FA  (Foreign  Agent),keeping  the CoA  (Care  of  Address)  mapping  between  its  fixed  IPv6 address and CoA address for the current wireless network. However,  a  mobile  can  be  attached  to  several  mobile  or wireless  networks  at  the  same  time.[16]  In  such  case,  it will  maintain  different  IP  addresses  for  each  of  the  radio interfaces, While each of these IP addresses will be CoA address for the FA placed in the mobile Phone. The fixed IPv6 will be implemented    in    the    mobile    phone    by    5G    phone manufactures. The   5G   mobile   phone   shall   maintain   virtual   multi-wireless network environment.  For this  purpose  there should be separation of network layer into two sub-layers in 5G mobiles (Fig. 3) i.e.: Lower network layer (for each interface)   and   Upper   network   layer   (for   the   mobile terminal). This is due  to the  initial design of the  Internet, where  all  the  routing  is  based  on  IP  addresses  which should  be  different  in  each  IP  network  world  wide.  The middleware between the Upper and Lower network layers (Fig.  1)  shall  maintain  address  translation  from Upper network  address  (IPv6)  to  different  Lower  network  IP addresses (IPv4 or IPv6), and vice versa. Fig.2 shows the 5G network layer.

C. Open Transport Protocol (OTA) layer
The mobile and wireless networks differ from wired networks regarding the transport layer. In all TCP versions the assumption is that lost segments are due to network congestion, while in wireless network losses may occur due to higher bit error ratio in the radio interface. Therefore, TCP modifications and adaptation are proposed for the mobile and wireless networks, which retransmit the lost or damaged TCP segments over the wireless link only. For 5G mobile terminals will be suitable to have transport layer that is possible to be downloaded and installed. Such mobiles shall have the possibility to download (e.g., TCP, RTP etc. Or new transport protocol) version which is targeted to a specific wireless technology installed at the base stations. This is called here Open Transport Protocol -OTP. 
D .Application layer
 Regarding the applications, the ultimate request from the 5G mobile terminal is to provide intelligent QoS management over a variety of networks. Today, in mobile phones the users manually select the wireless interface for particular Internet service without having the possibility to use QoS history to select the best wireless connection for a given service. The 5G phone shall provide a possibility for service quality testing and storage of measurement information in information databases in the mobile terminal. The QoS parameters, such as delay, jitter, losses, bandwidth, reliability, will be stored in a database in the 5G mobile phone with the aim to be used by intelligent algorithms running in the mobile terminal as system processes, which at the end shall provide the best wireless connection upon required QoS and personal cost constraints. With 4G, a range of new services and models will be available. These services and models need to be further examined for their interface with the design of 4G systems. The process of IPv4 address exhaustion is expected to be in its final stages by the time that 4G is deployed. Therefore, IPv6 support for 4G is essential in order to support a large no. of wireless-enabled devices. IPv6 removes the need for NAT (Network Address Translation) by increasing the no. of IP addresses. With the available address space and number of addressing bits in IPv6, many innovative coding schemes can be developed for 4g devices and applications that could help in the deployment of 4G network and services. The fourth generation promises to fulfill the goal of PCC (personal computing and communication) a vision that affordably provides high data rates everywhere over a wireless network. In the future wireless networks there must be a low complexity of implementation and an efficient means of negotiation between the end users and the wireless infrastructure. The Internet is the driving force for higher data rates and high speed access for mobile wireless users. This will be the motivation for an all mobile IP based core network evolution.

4.2 FEATURES
· 5G technology offers high resolution for crazy cell phone user and bi-directional large bandwidth shaping. 
· The advanced billing interfaces of 5G technology make it more attractive and effective. 
· 5G technology also providing subscriber supervision tools for fast action. 4. The high quality services of 5G technology based on Policy to avoid error.
· 5G technology is providing large broadcasting of data in Gigabit which supporting almost 65,000 connections.

· 5G technology offers a transporter class gateway with unparalleled consistency. 
· The traffic statistics by 5G technology makes it more accurate. 
· Through remote management offered by 5G technology a user can get a better and faster solution. 
· The remote diagnostics also a great feature of 5G technology. 
· The 5G technology is providing up to 25 Mbps connectivity speed. 11. The 5G technology also supports virtual private network. 
· The new 5G technology will take all delivery services out of business prospect 
· The uploading and downloading speed of 5G technology touching the peak.
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	Converging of MANET with WSN used in ubiquitous smart environments opens new prospect in monitoring the large scale urban area and makes a new communication platform for different applications in Internet of Things (IoT) domain. Sensors used for IoT applications, sense the environment and send the data to the gateway node, which in turn send the collected data to the MANET node, especially used for data harvesting.
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