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ABSTRACT


With the explosive growth of mobile data demand, the fifth generation (5G) mobile network would exploit the enormous amount of spectrum in the millimeter wave (mmWave) bands to greatly increase communication capacity. There are fundamental differences between mmWave communications and existing other communication systems, in terms of high propagation loss, directivity, and sensitivity to blockage. These characteristics of mmWave communications pose several challenges to fully exploit the potential of mmWave communications, including integrated circuits and system design, interference management, spatial reuse, anti-blockage, and dynamics control. To address these challenges, we carry out a survey of existing solutions and standards, and propose design guidelines in architectures and protocols for mmWave communications. We also discuss the potential applications of mmWave communications in the 5G network, including the small cell access, the cellular access, and the wireless backhaul. Finally, we discuss relevant open research issues including the new physical layer technology, softwaredefined network architecture, measurements of network state information, efficient control mechanisms, and heterogeneous networking, which should be further investigated to facilitate the deployment of mmWave communication systems in the future 5G networks.

CHAPTER-1
INTRODUCTION

The millimeter wave(mmWave)technology is signals which has wavelength in millimeters level, usually mmwave frequency  between  30  GHz  and  300  GHz.  The  FCC  has already  assigned  spectrum  in  milli  meter  wave  range  for both  licensed  and  unlicensed  use. several  challenges  like integrated circuits, interference management, system design,   spatial reuse, anti-blockage, and dynamics control are exist in 5G technology. There are some key factors which has to be stressed out are discussed below, but it is necessarily to be satisfied simultaneously.
1) 5G technology should be able to handle better traffic explosionthan existing system. In order  to  handle  traffic caused by the user effectively, parameters like area capacity, edge rate and peak rate has to be taken care.
2) Latency varies from one system to other that is it is different for different system. The  4Ghas  overall  latencies about  15  ms,  so  latency  should  be  less  in  5G  for  faster communications.   5G aims to support round trip latency of about 1ms and also shrinking down the sub frame structure.Latency is the delay from input into a system to desired outcome.
3) The next  generation communication requires more cost and energy on per-link basis. Sothe foremost objective of  5G  network  is  to  provide  faster  data  rate  and  more bandwidth with less cost



CHALLENGES AND EXISTING SOLUTIONS
Even with the prospective of mmWave communications, there will be number of challenges to be encountered, which are listed.

1) Integrated circuits and system design:
The high carrier frequency and wide bandwidth, several technical challenges are experienced. At 60GHz band frequency it is observed that there are various nonlinear distortion of power amplifiers caused by enormous bandwidth and high transmit power. Therealso exist problems like phase noise, IQ imbalance and few other problems in radio frequency integrated circuits.
2) spatial reuse and Interference management :
Interference between the links can be reduced by increasing the directivity of the transmission. The interference between nonadjacent links is neglected, and in outdoor mesh network of 60GHz band, the highly directional links are modelled as pseudo wired. During the designing the MAC protocols for mmWave mesh network, the antenna beam patterns areignored. The carrier sense performed as in Wi-Fi cannot recognise in directional transmission which is also called as deafness problem. In this case, the coordination mechanism becomes the key to the MAC design, and concurrent transmission should be exploited fully to greatly enhance the network capacity [11].




3) Dynamics due to user mobility
One more challenge is postulated by user mobility in mmWavecommunication system is user mobility, due to which the channel state will incur significant changes. The movement of user will lead to results in changing the distance between the transmitter (Tx) and the receiver (Rx), which lead to change of channel state.Table 3, we list the channel capacities under difference distances between TX and RX [12]. The channel capacity can be calculated using Shannon's channel capacity method by assuming LOS transmission between transmitter and the receiver. The channel capacity varies accordingly with the range between the communication devices remarkably.













CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM


This  paper  provides  an  overview  of  research  challenges and opportunities on mm-wave communication in the fifth generation  (5G)  mobile  broadband  networks.  More specifically, different challenges,  i.e.  spectrum,  propagation  channel,  cost and  energy  efficient  aspects,  from  the  perspective  of  mm-wave communication are discussed. Furthermore, insights on research opportunities of mm-wave communication in heterogeneous net-works and multi-antenna transceiver technologies are provided. Based on provided overview, it can be concluded that mm-wave communication  is  a  promising  framework  for  further  development  and  research  towards  next  generation  mobile  broadband communication  systems.

2.1.1 DRAWBACKS OF EXISTING SYSTEM 
· Existing spectrumfor new mobile services becomes overcrowded. On contrary,mm-wave spectrum, i.e. 30-300 GHz, opens up an attractive opportunity  to  harvest  large  continuous  chunks  of  spectrum with emerging mm-wave technologies for ultra-high data rate wireless communication.

· Up to today, mm-wave spectrum has not been effectively leveraged for the use of mobile broadband systems.








2.2. PROPOSED SYSTEM

The paper discusses fifth generation mobile communication and upcoming technologiesforsatisfying  the  customers  need and changes  in  the network architecture. The main   concern   willbe on 5G   network architecture, along   with   the exploitation of  higher  frequencies,mainlymillimeter  wave  (mmwave), one  of  the  promising technologies for  future  5G  cellular networks. In  comparison  to  existing  communication technology,   millimeter   wave   communication   is   different in terms   of directivity,   high propagation  loss,  sensitivity  to  blockage. To fully employ the characteristics of mmwave it has several technical challenges. Further research is to  be  done for 28GHz  and  38  GHz band and above 60 GHz band. This paper, we propose a multi-path wireless sensor network routing  Ant Colony algorithm based on energy equalization. The algorithm uses forward ants to find the path from the source node to the destination node, and uses backward ants to update the pheromone on the path. In the route selection, we use the energy of the neighboring nodes as the parameter of the heuristic function.
.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
For next generation networks and devices, new challenging requirements, e.g., in terms of throughputs, latencies and reliability, will be imposed for a entire system design.



CHAPTER 5
CONCLUSION 
CONCLUSION


Now  days,  the  number  of    mobile  users  has  been increased dramatically and they want more reliable service and  High  speed  data  rate.  5G networks assured  to  deliver faster data rate. Even though the 5G technology is still under research stage, companies and industry people are working together in  overall  development  of  this  technology.    The main goal of 5G technology is to handle more traffic and to provide faster data rate existing technology. A survey of 5G technology  mmWave  communications  has  been  discussed. The mmWave communications which are used in operators of satellites, radar systems, and other real-time applications become  a  promising  candidate  in  implementing  5G technology.  In  conclusion,  it  is  clear  that  mmWave communications has potential to provide better performance in cellular communication.
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