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Abstract 

Cellular mobile communications 5G expected to be a united 

technology which accommodating the considerable number of 

contributor that preserve services quality. Monitoring the 

present day instructions of advent above including excellent 

methods according to utilizes sources efficiently cover above 

frequency spectrum mainly, the shared sources network 5G 

counted as like next pointer of wireless. Nowadays the 4G 

LTE description developed have been completed that various 

survey on perspective characteristics available in future 5G 

technology that is under discussion. In the last few years, 

cellular services achieved exceptional growth and advanced in 

all the sides like rates, subscribers, information, services. This 

study is giving an overall survey on current architecture's 

possible modifications and probably updated attractive 

characteristics expected in the 5G technology, in the result 

clearly showing the difference between the advances 4G LTE 

and 5G which is stated and depended on the information and 

data gathered from the available related discussion. 

Keyword:  5G, 4G, Mobile Communication, AIPN, RAT, 

LTE.  

 

I.  INTRODUCTION 

Every decade the industrial wireless subtract a new cellular 

communication that can transfer more data and more quickly, 

which is the next round development and it’s called 5G. It is 

the fifth generation of cellular mobile communications. Which 

passed systems of 4G (LTE/WiMax), 3G (UMTS) and 2G 

(GSM), the performance over 5G motive high records rate, 

minimize latency, keep power, decrease cost, greater 

regulation ability, extensive system connectivity. Mobile 

community technology has been made round twins about an 

great industry so much is Fourth-generation wireless and fifth-

generation. 5G is the future fifth-generation wi-fi broadband 

technological know-how who depends regarding the honor 

IEEE.802ac, It intention occurrence better velocity then 

covering than the 4G which dwell nowadays. The 5G labor 

along a sign of 5GHz and such is team in imitation of offer 

speeds atop in conformity with 1GB/s because tens 

concerning Mb/s or because of tens on connections for tens 

regarding hundreds regarding connection, the 4G is equal with 

the technological know-how regarding Term Evolution (LTE), 

so is a development concerning the recent 3G wireless 

standard, actually, LTE is an advanced shape about 3G as is 

marks a valiant change by using utter networks or hybrid 

records because of a records only IP network [2]. Nowadays 

we have various mobile technologies and wireless, which are 

cluster deployed, for instance  LTE (Long Term Evolution), 
WiMAX (IEEE 802.16 wireless yet mobile networks), 3G cell 

networks (UMTS, cdma2000), such so WiFi (IEEE 802.11 

wireless networks), as much well as like network’s 

accompanying, as personal area networks (e.g., Bluetooth, 

ZigBee) and sensor networks [5]. The terminal on cellular 

include quite a few interfaces, containing the GSM ones, to 

that amount are based totally over circuit switching's old-

fashioned, technological know-how as is moving within in 

conformity with its remaining decades regarding existence, 

whole cell networks yet wireless in modern times are moving 

closer to all IP principle, within any other word the signaling 

then entire facts then transferred via IP (Internet Protocol) at 

the community layer [6]. Since so the 4G is previously about 

the “front door” concerning world’s communication, the wi-fi 

networks then mobile’s subsequent era pleasure come to be 

labelled 5G, salvo out of the previous twins many years such 

continues the equal pattern. It's believable that the method 

over 5G intention stay a user-centric strategy [4]. Since the 

terminals on cell are turning into greater high computationally 

able devices to that amount ought to assist extra complicated 

functionalities because of calculations performing, as like 

properly as like larger space concerning attention then 

prolonged battery lifestyles in years intention extend suitable 

storage functionality because information control [5,6,7]. The 

future is greater elaborate according to count on each and 

every year, should prophesy the velocity on the pragmatic 

changing. We confer as Cloud computing, nanotechnology, 

yet entire IP are the subsequent enormous technology. 

Although the growth on the mobile and wireless networks is 
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walking in the direction of greater records common and all-IP 

principle. 

 

II. TRANSITION ARCHITECTURE OF 4G TO 5G 

 MOBILE NETWORK 

 All IP Network (AIPN) is a development of a system of the 

3GPP to achieve the demand raising of the market of the 

cellular communication. It is a combined program which is 

useful for types of technologies of the radio access. AIPN 

firstly concentrate on the packet switched technology 

enhancements whereas today it gives uninterrupted evolution 

developments and optimization in both execution and cost. 

The AlPN architecture’s main benefit consist of set of various 

provision of access systems, lower costs, international 

seamless access, raised user gratification, and decrease system 

latency, Furthermore with the benefit of IP some dangerous 

has appeared: like data flow become more liberate, and the 

internet is opening for all style of viruses and criminals which 

means that it’s not only opened for the developers. Then the 

developer and employers faced new modern challenge that 

must be solved completely, therefore the 5G RAN technology 

(Radio access network) must be an effective mesh network 

which depends on IP backhaul, there could be many types of 

base station in 5G networks containing D2D, UDN (user 

densification network), and massive MIMO  

 (multiple-input-multiple-output) classical macro, these 

different base station often regulate together horizontally more 

than they make in 4G networks and will seek efficient and 

adaptive wireless mesh network. 

 The 5G station in contrast to 4G will contain a software 

introduce modulation planners and radios, and a new error 

control planner which can be downloaded by the internet. The 

evolution is shown across the user stations as a concentrate of 

5G mobile networks, these stations able to access to various 

wireless technology simultaneously, and the station could be 

able to join various flows form differ technologies. Each 

network in 5G will be in charge of processing user mobility 

whereas the terminal makes the last option between various 

wireless mobile access networks providers for specific 

services. This choice will depend on turn on intelligent 

middleware in the mobile phone. 

 

III.  DESIGN OF 5G MOBILE NETWORK 

 ARCHITECTURE 

The mobile networks fifth generation 5G are still in inception 

steps. Consultation is being executed and suggestion created 

by both universal and industry to choose which service it must 

be displayed and what characteristics should it possess. 5G 

technology can be characterized by Pervasive Networking. It 

wants to extend real-world wise wireless web (WWWW) 

[1,8,9]. Figure.1 which shows the system model that 

suggested a design for network architecture to the  5G mobile 

system, between as entire IP shaped mannequin for wi-fi and 

cellular networks interoperability, the law include user station 

(that bear an vital position in the present day architecture) 

then aggregate regarding separate, autonomous radio get right 

of entry to technology. With every station, each radio get 

entry to technological know-how is proven in accordance with 

the outdoor internet world namely an IP link. However, that 

must stay various radio interface for radio get right of entry to 

science (RAT) within the cellular station, because of example, 

salvo we petition in imitation of have get admission to after 

IV more than a few RATs, afterwards we want after have 4 

more than a few access, specific interface within the cellular 

station, then forlorn entire regarding them energetic 

simultaneously, then the purpose in accordance with hold this 

architectural after keep sensible 

 

Fig.1. Practical Architecture for 5G Mobile Networks 

 

The primarily two OSI levels (data link and physical levels) 

introducing the radio access technologies over that is supplied 

access with more or less QoS support mechanism, furthermore 

dependent on the access technology. Then, over the OSI-1 and 

OSI-2 layers is the network layer, and this layer is IP (Internet 

Protocol) in today’s communication world, either IPv4 or 

IPv6, regardless of the radio access technology. The 

objectives of IP is to guarantee complete control data in the 

header of IP to a suitable routing of IP packets which 

belonging to assured application connections. The progressing 

of wireless and mobile communication networks to an all-IP 

standard. Thus there probably several radio access 

technologies (RATs) in after time as compared with the once 

which are currently in use, but the combined thing or 

integrating behind the technology is IP. The All-IP is a 

fundamental of 4G standard for access and core parts. 

Likewise, a lot of duties are also made to divide the transfer 

and service layer in NGN. So the wireless and mobile 

technology which is coming required to fit within NGN. As 

the terminals of the user are becoming higher computationally 

computable helping various complex functionalities, then 5G 

technology expected to be utilizer centric as envisioned in 

[10,11,21]. To having a plain node on the network the coming 

technologies will require intelligent nodes in the network that 

could negotiate with user stations for supplying important 

QoS, authentication, delegation, etc. 

 The feature mentioned is depended on one hypothesis 

essential that the user station will be able of accessing many 
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RATs from a single station device simultaneously, recently 

this feature also noticed in reality. Moreover, assumption 

contains the modern entities institution in the network for 

producing possibly the strategy based routing between 

multiple IP subways and client station appliance by means of 

various RATs, placed in the service stratum of the network. 

Various approaches are offered to produce the 5G network 

suggested architecture to become completely functional.  

1. Interoperability of Heterogeneous Wireless Networks 

The basic defiance in designing a user terminal is to control 

the flexibility of utilizing spectrum, required space, capacity, 

etc. in a specific platform. The new methodologies with the 

reconfigurability will allow dynamic adaptability of the 

leading system for efficiency in battery, spectrum and other 

resource utilization [12,13]. Check of thoughts concerning to 

heterogeneous networks order the modern designed system in 

order to become at simplicity in operating between various 

RATs without combining any modification for them, but 

introducing assured control employment in the core network. 

To gather application that relates requirements of servants 

often considered two models for interoperability: 

 

A. Centralized Operator Access: 

It needs an assured grade of integration among RATs, the 

various analysis offered and various standards have been 

produced in defining the connectivity levels of architecture for 

inquiring a columnar handover between several access 

techniques for building heterogeneous range. It indicates an 

interoperability protocol to lower levels of telecommunication 

in radio access[1],14,15]. This mechanism applies in mutual 

networks or in those which having RATs that owned by the 

same operator, some networks have tough definitions of order 

in the context of columnar handover with reliance on the 

RANs Conditions or in conformity to operator preference. 

 

B. Internet Model of Interoperability 

It requests moreover evolution and points to the continuity of 

service supplying for separate RATs to user stations, in 

connectivity on the network level. Consequently, 

interoperability is made at the common level to whole the 

RATs. It is more public and become able to interoperate in 

any case of operators of the servant. Both strategies face to 

transfer client information clearly among various user 

applications and the focusing application servers, regardless 

of every adjustment in the underlying variety techniques on 

access level. Every RAT is well designed with references to 

Extra utilization of resources management mechanism 

(RRM); depending on the quality of services wanted the 

system adapts for suitable resources allocation[16,17].  

2. Functional Entities and Functionalities Proposed in 

Architecture 

Practical network layer being suggested in the architecture 

contains functions linking security, connectivity, etc. started 

by the user. Logically separated into various mutual software 

modules implementing particular tasks[5,7,18,19,20]. There 

are little differences between the client functionalities and 

server for the virtual network layer. 

 

 

Fig. 2: The Virtual Network Layer’s Software Diagram 
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Every software module holds its own advantages in the 

suggested operability and architecture between these modules 

is potential by exactly defined link and interfaces among peer 

modules of the protocol. The network layer employment could 

be separated as follows: 

Only to the utilizer dedicated, it secures the continuity of 

service’s customer considering requirements of qualitative of 

the applications, utilizes and the network in the shape of the 

policies of predefined or the knowledge that is got by the user 

services. On side of the client, it is appeared as ITHC module, 

interacting directly with another module at the virtual network 

layer. It constantly processes data of RAT-CCSM and also 

connected directly to QoS/QoE module information receiving 

on qualitative characteristics of separated RATs. However, it 

wants to choose which application will use whose RAT 

depend on information got form SPME. If it is a required 

handover, this module will initiate the process among 

connected tunnels with technologies of relevant access. The 

shift of priorities of the routes for every application is made 

through the policy router at the side of the network. 

 

IV. ARCHITECTURAL FEATURES OF 5G 

To understand all benefits which expected of 5G wireless 

networks, many modern architectural approaches require to 

become adopted. In this part briefly explained some of the 

architectural features of 5G significance. 

1. Nanotechnology 

Is Nano-Science application in control process to create 

systems functional on Nano-scale. The hardware circuitry 

miniaturization is achieving extra notice by the engineers and 

researchers, and the reason no only returns to power 

efficiency and products cute little end, also because of that 

nanotechnology able to offer memory storage and big 

processing power. When this technology strikes the process 

industry and manufacturing, and it is anticipated to 

revolutionize all market of electronic. The industry of 

communication would also become extremely influenced 

through nanotechnology applications in order to mobile 

applications future need additional memory storage, power 

computing, and higher data rates, however, the recent 

hardware technology doesn't have the ability to meet these 

needs with a small area, and power cost. The Nanotechnology 

would have a substantial effect on the core network of 5G and 

mobile telephone devices [8]. 

2. Cloud Computing 

Is a sample of on-demand network access and ubiquitous 

which configurable and divided computing resources such as 

services, applications and storage, and servers with efforts of 

least management. And it is a technology that let the users 

keep data and utilize applications distantly using the central 

remote server of 5G and internet, and the central remote 

server can be a provider service. However, because of true 

WWWW access, the direction of data remotely and 

applications using, without annoyance to install them on a 

device is to soar high certainly.   

3. All IP-based Network 

It needs a general platform to converge various technologies 

to product single united 5G core to interact. And this could be 

checked utilizing flat IP architecture. The network of All-IP is 

a development form system of 3GPP to gather the industrial 

telecommunication demands increasing. The architecture of 

flat IP could cope with demand users delivered real-time data 

applications through networks of mobile broadband. The 

major concentrate of All-IP Network is to improve packet 

switched technology by giving a continued evolution and 

optimization of a concept of the system to raise performance 

and lowering cost. The important key of the architecture of 

flat IP contain universal seamless access, low cost, enhance 

the user experience, increase latency and separating of radio 

access and the evolution of the core network. Despite the 

technology of mobile telecommunication is jumping forward 

on the way to better and better services to the client on the 

price of competitive, the anticipation's of the user and mobile 

subscriber’s involvement community are raising even 

moreover. According to a study, within the next few years, 

more than 10 billion mobile devices and fixed and are 

expected to be linked to the Internet in which around one 

billion are connected already [8].  In order to accommodate 

and work for an overwhelming amount of users, the 

architecture of flat IP is just an appropriate approach   

4. IP-V6 

To confirm soft roaming for a mobile client across different 

networks, the 5G would produce full use of IPv4. The user of 

mobile would have the ability to connect to the internet and 

ability to access information that would be adjusted on the go 

to the network that is become used. In the 5G every device is 

assumed to have a lasting home IP address plus IP addresses 

care which is changeable and is based on present location [9]. 

While such appliances require to connect to another mobile 

device through the internet, it will send a packet to the home 

address of receive. A server directory on the network's home 

would send the packet to the recipient on the address of care-

off and would notify the sender on recipient's recent care-off 

address, that's why moreover communication is made 

immediately to the receiving device. And this has enabled the 

TCP session to become foundation and HTTP traffic to flow 

like the receiver circling through various kind of networks. In 

this kind of communication requires many addresses and a lot 

of subnetting layers, The IPv6 is normal selection for the 

mobility type.  

 

V. RISKS AND CHALLENGES 

Looking at the services offered by 5G and features 

perspective, one become completely fascinated on the ability 

and power of this technology, as well as to gain the full 

advantages of 5G suggested features there are many 

challenges to control and produce those characteristics 

realizable. In the following below briefly discussion on many 

of the challenges significance for 5G technology. 
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1. Cognitive Radio 

With the rising amount of subscribers of the mobile phone, 

and developing the demand for data rates and better coverage, 

the spectrum of frequency becoming a rare resource. The 

industry of telecommunication so far depends on spectrum 

dedicated frequency to mobile communication. The spectrum 

is moreover separated into sub spectrums and authorized to 

various service operators/ providers. When the spectrum 

licensed runs out, in spite of its most effective use, there will 

be required to find many other ways to raise availability. One 

road is to utilize the spectrum of unlicensed, that’s dedicated 

to other communication’s kind, to overlay the shortfall in the 

spectrum of licensed. As well as, making so needs big care to 

be possessed for this reason usage of the spectrum of 

unlicensed does not degrade these communications that this 

spectrum reserved. The Unlicensed spectrum could represent 

like the second spectrum for the only operator that is unused 

and additional. The approach requires constant monitoring of 

spectrum of unlicensed also taking benefits of channels of idle 

frequency. This approach is known as cognitive radio. The 

cognitive radio’s applicability in mobile wireless 

communication is comparatively new moreover studies and 

concept are requiring to evaluate the viability and effect of 

some users.  

2. Software Defined Radio 

The cognitive radio is an effective management resource 

techniques and it is performed in a distributed fashion. It 

depends on software- that defined radio that takes benefit of 

the power of high processing of hardware that exists today to 

evolve multi-standard base terminals and stations, multiband. 

Recently this has made through the infrastructure but that’s 

will be expected in future, the terminals become capable to 

adapt the interface of air for the existing access technology. 

For systems of 5G, the software that defined radio will act its 

role more dynamically by making the terminals to configure 

actively by software download. In which this approach could 

be very charming for the infrastructures due that they would 

be able to create multi-standard, multiband, with least 

evolution attempt and cost manufacturing. 

3. Reconfigurable Interoperability 

The main significance aspect of 5G is that it displays 

ubiquitous connectivity. The users of mobile have to be 

capable to remain connected even if they are moving across 

differs wireless access networks. Various operators might use 

various implementations of wireless access networks [10]. 

Roaming among those varied networks might be not impacted 

the services quality. It needs that there must be a seamless 

handover between various networks during a subscriber is on 

the shift. The solution of innovation that assurances 

interoperability is acted by the standard of IEEE 802.21. And 

this standard focus on handover simplification between varied 

wireless networks nevertheless of the kind of medium some 

vertical handover is indicated to like media separate handover 

in IEEE 802.21. 

4. The efficiency of Network Energy 

The consuming of energy always has been a pivotal problem 

in every electronic design and electrical. With the 

miniaturization of the size of the hardware battery, and it has 

become limited. Effective use of battery which is available to 

extend the time of the battery which has been focused of 

various researches, in few decades the devices of handheld 

energy efficiency was of essential interest but nowadays the 

radio access network’s energy consumption is also receiving 

increasing attention due to cost energy constitute a large 

portion of overall cost operational to the operator. If the 

sufficiently energy effective solution is figured out, a 

reasonably sized solar panel could exchange diesel-fueled 

generator producing is substantial cut down of operational 

cost [3]. 

5. Machine Type Communication 

Fast amplification of (MTC or M2M) Machine Type 

Communication is not only source potential of income to 

operators, but also the possible source of traffic on wireless 

networks. It expected that the devices of M2M are expected to 

ordinary mobile phone’s outnumber subscribers by at least 2 

to 1 in the near future [8]. Handling some massive traffic is 

certain to refer a large challenge to the core network. Thus, 

advancement in setup connection and control signals efficient 

handling in the radio access network to 5G technology are 

needed desperately.  

 

VI. 4G AND 5G DIFFERENCE  

a) Firstly, as the LTE primarily based 4G networks are 

transferring above a rapid deployment, the 5G 

networks in particular include about driver tasks or 

lookup papers. 

b) The wireless networks till 4G usually concentrate 

over the availability regarding bandwidth raw, as 5G 

cause concerning extending connectivity on 

pervasive in accordance with add grounds to alive 

get admission to yet speedy in accordance with the 

web users, postulate she are over a pinnacle of a 

skyscraper or beneath underneath the subway station. 

Though the LTE norm is in accordance with combine 

a duplicate acknowledged as much a machine type 

communications (MTC) because the traffic on IoT, 

the 5G applied sciences are being tooled by means of 

grounds up for assist MTC- as like devices. 

durability  

c) 5G networks pleasure now not end up a monolithic 

community nature or pleasure build around a 

collection concerning technologies: 2G, 3G, LTE, 

LTE-A, Wifi, M2M, etc. It capacity so much 5G 

pleasure be made after aid quite a few services as the 

related wearable, IoT, immersive gaming, yet fact 

concerning augmented. That unlike its 4G 

counterpart, the 5G network desire show the 

capability according to handle a plethora regarding 

the devices related yet traffic’s types myriad. For 

instance, 5G pleasure grant ultra-high velocity 

connects because of HD video streaming or vile 

statistics rate sensor networks speed. 
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d)  5G networks will major modern architectures as 

virtual RAN and cloud RAN to facilitate further 

network centralized establishment and produce the 

best server use farms by localized data centres at the 

edges of the network. 

e) In the end, the 5G will spearhead of cognitive radio 

technique's use to let the infrastructure to decide 

automatically on the channel type to be offered, 

differentiate among fixed objects and mobile, and 

adjust to conditions on a given time. In other words, 

the 5G networks will have the ability to serve the 

internet of industrial and social networks apps 

simultaneously.  

Those systems of 5G are driven by MC-CDMA, UWB, 

OFDM, LAS-CDMA, IPV6, and Network LMDS. The Table 

below compares between 4G and 5G technologies in some 

mentioned points. 

Specification 4G 5G 

Full Shape Fourth Generation Fifth Generation 

Bandwidth of 

Data 

2Mbps to 1Gbps 1Gbps and higher as 

per requires 

Band of 

Frequency 

Al access convergence 

containing MC-CDMA, 

OFDMA,network-

LMPS 

BDMA and CDMA 

Technologies 

 

Integrated IP, 

integration seamless of 

broadband 

LAN/WAN/PAN and 

WLAN 

Integrated IP, 

integration seamless 

of broadband 

LAN/WAN/PAN/WL

AN and technologies 

of advanced focus on 

OFDM modulation 

used in 5G 

Service wearable devices, 

Dynamic information 

access,  HD streaming, 

global roaming 

wearable devices, 

Dynamic information 

access,  HD streaming, 

any demand of users 

Multiple 

Access 

CDMA BDMA, CDMA 

Core network All IP network 5G network 

interfacing(5G-NI), 

Flatter IP network 

Handoff vertical and Horizontal vertical and 

Horizontal 

 

VII. CONCLUSION  

This paper has discussed the transmission of the wireless 

mobile networks of the recent 4G mobile network for the 

future 5G wireless mobile network. The development form 4G 

to 5G is important as the future of mobile devices would have 

higher memory capability and computing. Consequently will 

help application that would require high data rates, the recent 

architecture of the network of the 4G mobile networks will 

not be capable to supply those high data rates important for 

these applications, therefore it is necessary to change a 

complete architectural. That modern architecture could be 

shown in the 5G wireless mobile networks. The 5G mobile 

network displays highly data rates as matched to the recent 4G 

networks. Over with the 5G high data rates also display low 

power consumption in mobile devices which also helps 

ubiquitous computing whereas the user is linked to several 

access technologies at the same time such as 5G networks or 

WiFi and the utilizer could, therefore, shift from one access 

technology's range to another without internet access loss. 

Consequently, the 5G mobile network has multiple 

advantages over the 4G mobile network, the present network 

architecture of the 4G mobile network must be replaced 

through the much flexible architecture of the 5G mobile 

network that having capabilities and better features than its 

present counterpart. This paper goes among the needs to the 

5G technology than expected in 2020 and declared the detail 

collected from various ongoing researches at the area that is 

indicating to requirements, architecture, etc. prospective 

features of 5G technology and functionality based architecture 

are indicated in detail. It also did a comparison between 5G 

and 4G networks. 
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