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ABSTRACT- The modern world is shrinking due to the development of science and its technology. Over the years, wireless
telecommunication market has long been recognized as one of the most dynamic and fastest growing segments of the global
telecommunication industry. But requirement of human being augment day by day. However further modernization will be on
conver gence of the existing technology in to a single platform. Mobile broadband is becoming a reality, as the internet generation
grows accustomed to having broadband access wherever they go and not just at home or in the office. This paper mainly focuses on
how a 5G network can provide more approach to a common man to utilize his available possessions in an immense way to make
him tofeel thereal progress.
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1.0 Introduction
First generation wireless mobile communication exysts not digital technology, but analog cellulelephone system
which was used for voice service only during thelyed980s. This Advanced Mobile Phone System (AMR@s a
frequency modulated analog mobile radio systemguirequency Division Multiple Access (FDMA) Wit 30kHz
channels occupying the 824MHz - 894MHz freqyemand and a first commercial cellular system dggadountil the
early 1990's.[1]

The second generation (2G) wireless mobile systenes digital cellular systems. Comparing with thestfi
generation, the second generation wireless systad digital modulation scheme, such as time dimisiwltiple access
(TDMA) and code division multiple access (CDMA). $&al on the two techniques, there were three prirB@ymobile
communication systems. They are TDMA (IS-136), CD&-95), and GSM. TDMA (I1S-136), as a completdigital
system, was deployed in North America in 1993, dpgrated in the AMPS frequency band of 824MHz-894MEDMA
(1S-95) systems using Direct Sequence Spread $pedDSSS) are working on the 1850-1990 MHz freqydmand to
support CDMA carriers.[1]

Third generationAn attempt to establish an international standard3fG mobile is being moderated through the
ITU, under the auspices of its IMT-2000 progranwds inveterate in late 2000.1t provides transroisspeed up to 2Mbps.
Third generation (3G) services combine high speetilm access with Internet Protocol (IP)-basedisesy Apart from
transmission speed innovative enhancement was mdageality of services. Add on services such adglooaming, better
voice quality, always on made 3G as a significamtegation.[2]

4G is an abbreviation for Fourth-Generation, i@t used to describe the next complete evolutiowineless
communications The approaching 4G (fourth generation) mobile comication systems are projected to solve still
remaining problems of 3G (third generation) systemd to provide a wide variety of new servicesirfrioigh-quality voice
to high-definition video to high data-rate wirelesBannels. The term 4G is used broadly to inclueleeral types of
broadband wireless access communication systerhgnhp cellular telephone systems. One of the temsed to describe
4G is MAGIC—Mobile multimedia, anytime anywhere, oBal mobility support, integrated wireless soluficend
customized personal service.[2]

1.1 5G: While considering a smooth migration for 5G it [gparent that it should be valid for all sorts oflica
access technologies. So that it could make bettemue for current global operators as well agopierability will become
more feasible. To make 5G practical for all softsaglio access technologies there should be a canptatform unique for
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all the technologies. One of those unique platfoisrSlat IP network. Certainly Flat IP network ieetkey concept to make
5G acceptable for all kind of technologies. To maettomer demand for real-time data applicationseled over mobile
broadband networks, wireless operators are turtonigat IP network architectures. Flat IP architeet provides a way to
identify devices using symbolic names, unlike tierdrchical architecture such as that used in "adiri®® addresses.[2]
1.35G ARCHITECTURE

Fig. 1.1 5G mobile phone design [3]

Fig.1 shows 5G mobile phone design. 5G is beingeldgped to accommodate the QoS and rate requirensentdy
forthcoming applications like wireless broadbandess, Multimedia Messaging Service (MMS), videotchaobile TV,
HDTV content, Digital Video Broadcasting (DVB),[8hinimal services like voice and data, and othevises that utilize
bandwidth. The definition of 5G is to provide adatpi RF coverage, more bits/Hz and to interconnéctviaeless
heterogeneous networks to provide seamless, censislecom experience to the user. [3]

1.4 Evolved Packet Core (EPC)

Evolved Packet Core is the IP-based core netwofikett by 3GPP (Telecom standard) for use with LTl ather access
technologies. The goal of the EPC is to providepsifired all IP core network architectures to eféintly give access to
various services such as the ones provided by INMSMultimedia Subsystem). EPC consists essentiallya Mobility
Management Entity (MME) & access agnostic gatewag fouting of user datagram. EPC will be a compteteew
architecture for wireless operators, one that eteslehe IP world of data Communication rather tthemnvoice- centric world
of wireless. EPC is based on flat IP network thebrg. 2 shows flat IP Architecture.[3]

$& @ &

% v HoR-GIP hecein

Fig 1.2 Flat IP Architecture [3]
1.5 CONCEPT OF 5G TECHNOLOGY
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Table 1. OSI Layers in the 5G Mobile Terminal Design [3]
Application Layer Application

( Services)

Presentation Layer

Session layer Open Transport Protocol

Transport Layer

Upper network layer

Network layer Lower network Layer

Datalink Layer Open Wireless Architecture

Physical Layer

Physical/MAC layers

Physical and Medium Access Control layers i.e. @gér 1 and OSI layer 2, define the wireless tetdgyand
shown in table.1. For these two layers the 5G neatdétworks is likely to be based on Open Wirelesshidecture [3].
Network layer

The network layer will be IP (Internet Protocolgdause there is no competition today on this levbe 1Pv4
(version 4) is worldwide spread and it has severablems such as limited address space and hasahpassibility for QoS
support per flow. These issues are solved in IBub,traded with significantly bigger packet headgren, mobility still
remains a problem. There is Mobile IP standard oa side as well as many micro-mobility solutionsgy(eCellular IP,
HAWAII etc.). All mobile networks will use MobileR in 5G, and each mobile terminal will be FA (FgreAgent), keeping
the CoA (Care of Address) mapping between its fikedé address and CoA address for the current @gsehetwork.
However, a mobile can be attached to several mabilgireless networks at the same time.[3] In sc&s$e, it will maintain
different IP addresses for each of the radio iate$, While each of these IP addresses will be &ddvess for the FA
placed in the mobile Phone. The fixed IPv6 willibgolemented in the mobile phone by 5G phone marufes. The 5G
mobile phone shall maintain virtual multi-wirelesstwork environment. For this purpose there shdddseparation of
network layer into two sub-layers in 5G mobilesg(R) i.e.. Lower network layer (for each interfaece)d Upper network
layer (for the mobile terminal). This is due to thiial design of the Internet, where all the liagtis based on IP addresses
which should be different in each IP network worlitle. The middleware between the Upper and Lowéwork layers
(table 1) shall maintain address translation froppér network address (IPv6) to different Lower ratP addresses (IPv4
or IPv6), and vice versa. Figl.3 shows the 5G netuayer.[3]

Upper Network Layer, IPv6 address

1 T

Nelwork Address Translalian
Lower Network Lower Network Lower Network Lower Network
Layer, WLAN, Layer, WiMAX. Layer, 3G-LTE, Layer, 4G,

IPvd address [Pv4iv address [PvAv address [Pvalv6 address

5G Mobile Terminal Network Layer

Figure 1.3 5G Mobile Terminal Network Layer [3].
Open Transport Protocol (OTA) layer
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The mobile and wireless networks differ from wiradtworks regarding the transport layer. In all T@#sions the
assumption is that lost segments are due to neteanrgestion, while in wireless network losses meguo due to higher bit
error ratio in the radio interface. Therefore, T@®difications and adaptation are proposed for tlubile and wireless
networks, which retransmit the lost or damaged B€§ments over the wireless link only. For 5G motsleninals will be
suitable to have transport layer that is possiblédé downloaded and installed. Such mobiles stealetthe possibility to
download (e.g., TCP, RTP etc. Or new transportgual) version which is targeted to a specific wass technology
installed at the base stations. This is called gren Transport Protocol - OTP. [3]
Application layer
Regarding the applications, the ultimate requeshfthe 5G mobile terminal is to provide intellig€ppS management over
a variety of networks. Today, in mobile phonesubkers manually select the wireless interface fotiquaar Internet service
without having the possibility to use QoS histooyselect the best wireless connection for a givawmice. The 5G phone
shall provide a possibility for service qualitytieg and storage of measurement information inrinfition databases in the
mobile terminal. The QoS parameters, such as dgttey, losses, bandwidth, reliability, will beosed in a database in the
5G mobile phone with the aim to be used by inteHigalgorithms running in the mobile terminal astegn processes, which
at the end shall provide the best wireless conmeatpon required QoS and personal cost constrawitb. 4G, a range of
new services and models will be available. Thesés and models need to be further examinedhfgr interface with the
design of 4G systems.[3] The process of IPv4 addegkaustion is expected to be in its final stdpethe time that 4G is
deployed. Therefore, IPv6 support for 4G is esakimti order to support a large no. of wireless-lded devices. IPv6
removes the need for NAT (Network Address Transigtiby increasing the no. of IP addresses.[3] Whth available
address space and number of addressing bits in iR&By innovative coding schemes can be developedd devices and
applications that could help in the deployment Gf detwork and services.[3] The fourth generatioonpses to fulfill the
goal of PCC (personal computing and communicatie)vision that affordably provides high data ragesrywhere over a
wireless network [3].
1.6 Design of 5G Mobile Network Architecture

Figure 1.4 shows the system model that proposeagrde$ network architecture for 5G mobile systembjch is
all-IP based model for wireless and mobile netwarkeroperability. The system consists of a usemiteal (which has a
crucial role in the new architecture) and a nundféndependent, autonomous radio access technalogighin each of the
terminals, each of the radio access technologissdsa as the IP link to the outside Internet wdtlolwever, there should be
different radio interface for each Radio Accesshietogy (RAT) in the mobile terminal. For an exampf we want to have
access to four different RATSs, we need to have thffierent access-specific interfaces in the motahkeninal, and to have all
of them active at the same time, with aim to hdwe architecture to be functional.[4]

505 herminal

Caontrel sysiem

Sireaminig Pulizy server

sapeel

SATvEF Senier far Real-Time:
comirunication

Figure 1.4 Functional architecture for 5G mobile networks [4]

Work Done
2.1 OFDM SYSTEM DESIGN An OFDM transceiver system is shown in Fig. 2.1.
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Figure 2.1: Block diagrm of the conventional OFDystem.

A Qudrature-Phase Shift Keying (QPSK) modulatoused in this work to map the binary data to appab@rQPSK
symbols. The transmitted high-speed data symbmnserted into parallel data bfsub-channels.

2.2 PROPOSED SYSTEM MODEL

The block diagram of the proposed (FFT/DWT)-OFDMhaghaotic interleaving is shown in Fig. 2.2. Theypous block is
modified by adding an interleaving stage.

1
1]

P

Input Data Symiol . ; v o
s o |0 " f
) Maping o f FRTT . mneﬂeavmg_' Add

Cyelc prefis

| < — o Nolse
! b — .
«—
Oupu D38 | 1y O 7 O s
— De-Mapping — . o | leaing : fie : Remove
' Cyelc prefix
fe—| | le 7

Figure 2.2: Block diagram of the proposed systerdeho

At the receiver, the process is reversed. Sincel#ta is processed to the chaotic de-interleathrgyreceiver is assumed to
have an ideal knowledge of the secret key of tetib map.

23 CHAOTIC BAKER MAP

The channel errors caused by the mobile wirelesrls are bursty in nature, interleaving is a minsmobile
communication systems. Several interleaving schdmaees been proposed. The simplest and most poptiarch schemes
is the block interleaver scheme, but this interdeas not efficient with 2-D error bursts.

As a result, there is a need for advanced inteeleafor this task. The 2-D chaotic Baker map irditcretized version is a
good candidate for this purpose. In the system maftier (IFFT/IDWT), the signal samples can be aged into a square
matrix then randomized using the chaotic Baker ifaip. paper presented a chaotic interleaving schteni®e used with
OFDM systems to reduce the channel effect.

Chaotic interleaving of aNxN square matrix can be summarized as follows:
1. An N X N square matrix is divided into k verticactangles of height N and width ni such thati2 ..... +nk =N.

Bl
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2. These vertical rectangles are stretched in tiizdntal direction and contracted vertically taah an ni X N horizontal
rectangle.

3. These rectangles are stacked as shown in Hgtag where the left one is put at the bottom wedright one at the top.
4. Each vertical rectangle ni X N is divided infdooxes of dimensions N/ni X ni containing exadtlypoints.

5. Each of these boxes is mapped column by coluona row of data items as shown in Figure (2-b).

E [
8 n
n:
n
i 13
0 ni
momonos 0 3
(®)

B 82 3 4 5 56 §7 % $31  §23 S5 97§32 S Sl6 S8
§9 S10 | S §12  §13 Sl | S5 Si6 $63  §55 47 530 564 S56 S48 40
S17 s1g | sl S0 sl S22 | 23 sM S1L 3 s 4§13 % sS4 56
S35 $26 | S27 S8 S29  §30 | $31 s S27  §19 28 S0 S29  Su  §30 &2
§33 34| 35 S S37 83 [ 39 S0 $43  §35 44 536 45§37 46 938
S41 S42 ) 43 s44 S4S 546 | 547 S48 §59  §51  §60  §52  S6l §53  S62 954
$49  §50 | 51 S52 553 §54 | 55  §%6 §25  §17 89 §1 526 §18  §10 82
§57  §58 | 9§59  S60  S6L  Se2 | S63 64 §57 %49 41§33 958 0 42 934

(b)

Figure 2.3: Chaotic interleaving.

(a) Discretized Baker map. (b) Randomization o8an8 block.

Figure 2.3 shows an example of chaotic interleawiihgn (8x8) square matrix. The secret key, (n1n32 = (2,4,2).
Results and discussion

Performance Evaluation of 5G using CDMA for multiplexing

Data Rate

; = ?
mmm e mmm s
-
4"‘

No. Of Users

Figure 3.1 Performance evaluation of 5G using CDMA for mu#iing.Graph shows data rate vs no. of users.

The above graph shows a relationship between ipeafce evaluation of 5G using CDMA for multiplexir®p finallyfrom
the graph it is clear that with the increase in hanmof users the data rate decreases and the gaaigls with the change in
number of users.
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Performance Evaluation of 5G using CDMA for multiplexing
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Figure 3.2 Performance evaluation of 5G using CDMA for mu#iing.Graph shows Signal to noise ratio vs naisers

7 Performance Evaluation of 5G using CDMA for multiplexing
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Figure 3.3 Performance evaluation of 5G using CDMA for mué#ipng.Graph shows Signal to noise ratio vs biberate.

Performance Evaluation of OFDM DataRAte vs No of Users In 5G

Data Rate

B
———p
.:”—o

No. Of Users

Figure 3.4 Performance evaluation of 5G using OFDM for muétiking. Graph shows data rate vs

. ho. of users
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Performance Evaluation of OFDM Snr vs No of Users In 5G
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Figure 3.5 Performance evaluation of 5G using OFDM for mudtging. Graph shows SNR vs. no. of users.
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Figure 3.6 Performance evaluation of 5G using OFDM for mudtqing. Graph shows SNR vs. Bit error rate.

Performance Evaluation of 5G Using CDMA & OFDM For Multiplexing
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Figure 3.7 Performance evaluation of 5G using OFDM and 5@q&DMA for multiplexing. Graph shows Data ratenes
of users.
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Performance Evaluation of 5G Using CDMA & OFDM For Multiplexing
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Figure 3.8 Performance evaluation of 5G using OFDM and 5@@q§iDMA for multiplexing. Graph shows SNR vs no. of
users.

Performance Evaluation of 5G Using CDMA & OFDM For Multiplexing
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Figure 3.9 Performance evaluation of 5G using OFDM and 5@@&IDMA for multiplexing. Graph shows BER vs SNR

4.1 Conclusion

The present research is that OFDM appease to lber bethnique as a modulation technique in 5G e&®Iinetworks. An
OFDM link had been confirmed to work by using cotgpusimulations. The performance criteria that baén tested is
spectral efficiency. It was found that CDMA onlyrfiems well in a multi-cellular environment wheresiagle frequency is
used in all cells. This increases the comparatigfopmance against other systems that require lalaelpattern of
frequencies to reduce inter-cellular interference.

OFDM was found to perform very well compared witBMA, with it out-performing CDMA in many areas far
single and multicell environment. OFDM was foundaltow up to 2 - 10 times more users than CDMA isirgle cell
environment and from 0.7 - 4 times more users mudti-cellular environment. The difference in usEpacity between
OFDM and CDMA was dependent on whether cell sexation and voice activity detection is used.

5.1 Futurework

This paper has concentrated on OFDM, however mmsttipal system would use forward error correction
improve the system performance. Thus more work :éethe done on studying forward error correcticmesnes that would
be suitable for telephony applications, and datasmission.
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