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Abstract—4G refers to the fourth generation of wireless camications. Two emerging technologies Mobile WiMAX
standard and Long Term Evolution (LTE) standard lzging considered as candidates for the fourth rgéina (4G) of

mobile networks. But initial versions

of theseotwere not able to fulfill the requirement set hyternational

Telecommunications Union. In this paper a conggeriof their later versions WiMAX2 and LTE-Advanstandards has

been made.
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l. INTRODUCTION

4G is the fourth generation of wireless standaodsrfobile
communication technology. It is planned successoB®
(third generation) standards. Many applications4Gf are
similar to that of 3G with the difference that 4&eo these
applications with higher internet speed. Other igptibns of
4G such as High Definition mobile TV, IP telephony,
interactive gaming services, video conferencing, 3D
television, and cloud computing are difficult tchaeve with
currently available 3G data speed. The Internationa
Telecommunications Union (ITU) has specified theesp
requirements for the 4G standard are to be 100Mbips
mobile connection (Users present in cars or trasmsl
1Gbps for stationary connections (Users sitting aat
computer or Laptops) [1].

Two main candidates for 4G are: the Mobile WiMAX
standard and Long Term Evolution (LTE) standardt Bu
initial versions of these two do not meet the rezpuient set
by ITU. The ITU has now recognized two standard€LT
Advanced and Wireless MAN-Advanced (WiMAX-
Advanced) that are planned to meet the 4G IMT-Adedn
requirements [2].

. 4G
The IMT-Advanced Standard has recommended following
requirements for 4G:

a) Peak data rates must be up to 100Mbps in highilityo
situations such as users present in car or traidsup to
1Gbps for low mobility or stationary user usergirgit on
laptop or desktop.

b) It must be based on an all-IP packet switchédond.

¢) It must be able to support multiple users anuladyically
share and use the various network resources orsaime
network connection

d) It should have the ability to offer high qualib§ service
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for next generation multimedia support on variousbiie
devices.

e) It should be able to use scalable channel batkwi
between 5, 20 and up to 40MHz.

f) Connection handovers or transitions should beam
across heterogeneous networks [1].

Main application areas for 4G are:

a) Internet access such as E-mail or general welwdimg
will be available with ultra high speed.

b) Multiple User Video conferencing facility usensll be
see as well as talk to more than one person.

c) Location-based services - a provider sends wjead,
real time weather or traffic conditions to the catgs or
phone, or allows the subscriber to find and vievarbg
businesses or friends whilst communicating withrthe

d) HDTV - Service provider redirects a HDTV channel
signal directly to the subscriber.

e) High Definition Video on demand facility

f) Video games on demand - service provider serndega
data directly to the subscriber where they can jptayeal
time [1].

M. WIMAX AND WIMAX2

WIMAX (Worldwide Interoperability for Microwave
Access) operates similarly as Wi-Fi but with mudghler
speed. WIMAX provides high-speed Internet acceke li
broadband. It covers larger distances as compar&di-i
which can cover only whole campus building or acklof
city and can be used by many users simultaneo@shg
more feature of WIMAX is that it uses licensed or
unlicensed spectrum to deliver connection to a ogwIwo
main components of WiMAX system are: A WiMAX tower
that provides coverage to a very large area. WiMaXer
works similar like GSM network phone towers broadicey
radio signals into air. A WIMAX receiver: It coulde a
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small box or PCMCIA card, or they could be embedidéal

a laptop and operates similarly the way Wi-Fi asces
network. A WiMAX tower station connects directly the
Internet using a higher bandwidth wired connectibralso
connects to another WiMAX tower using a line-offgig
microwave link. This connection to a second tovgekriown
as a backhaul. It provides coverage to remote rarahs
also. Wireless MAN-Advanced (WiMAX-Advanced) is @ls
called WiIMAX2. WiIMAX belongs to IEEE 802.16 family
whereas WIMAX2 is building upon 802.16m and it is
backward compatible with WiMAX [3].

IV. LTE-ADVANCE

LTE-A is standardized by the 3rd Generation Pastmer
Project (3GPP). It is enhancement of the Long Term
Evolution (LTE) standard. The first version was radtle
meet the requirements for 4G such as peak dawupteo 1
Gbit/s [4].

The main features added to LTE-Advanced are Carrier

Aggregation (CA), enhanced use of multi-antenna
techniques and support for Relay Nodes (RN) [9].

Carrier Aggregation: LTE Advanced offers higheradedtes
than the initial releases of LTE. One of them isriea
aggregation. One way to achieve higher data rae® i
increase the band width. Initial versions of LTErkmn

band width up to 20MHz. In this band width highextal
rates cannot be achieved. So channel band widtlerisased
to get wider band width and this is done with thedphof

channel aggregation [5].

Multiple component carriers are aggregated to farmider
transmission bandwidth. There are a number of wayseet
4G requirements, LTE carrier can be aggregated with
following schemes: intra-band contiguous, intracbamon-
contiguous, and inter-band non-contiguous aggregaiin
intra- band carrier aggregation single band is ukezhn be
contiguous or non contiguous. In contiguous carrier
aggregation carrier are adjacent to each otheag8cegated
channel can be considered as a single enlargetieh&tere
only one transceiver is required within the terrhindon-
contiguous: In Non-contiguous intra-band carrier
aggregation carrier are not adjacent to each ahdrit is
more complicated than the contiguous carrier agdieg.
Here more than one transceiver is required. Indéadbnon-
contiguous carrier aggregation uses different bfsids

Enhanced use of multi-antenna techniques:

MIMO or multiple input and multiple-output are thise of
multiple antennas at both the transmitter and veceto
improve the overall bitrates. In this technology ltiple

transmitters and receivers are used to send maoaecatidhe
same time. MIMO technology offers significant inases in
data throughput and link range without using addii

bandwidth. The signal carrying data can take maath
between transmitter and receiver. By moving thesramas
even a small distance the paths used will chanpes&

)))s

multiple paths only increase interference. By uditi¢/iO,
these additional paths are used to increase d&ta hy
placing antenna at different locations [6].

Relay Nodes:

Relaying is also one of the features proposechi®dG LTE
Advanced. The aim of LTE relaying is to enhanceecage
area and capacity.

A relay node receives data signal then demodulates
decodes the data, apply any error correction tecienand
then re-transmitting a new signal. So signal qualg
enhanced rather than suffering degradation froradaiced
signal. Main advantages of using relay nodes are:

a) They can be easily deployed. Increasing the eurob
eNB capacity of the network can be increased. Sa no
network is available to all users.

b) If there is any small area in the coverage areeare the
network signal is not available then there LTE yglaan be
used as a convenient method. In this area there ieed to
install a complete base station, the relay nodebeaquickly
installed in this are so now the signal is avadaibl all users
in that area [7].

V.
a) Physical Layer

COMPARISON

LTE-Advance physical layer implements OFDMA scheme
for downlink. In the uplink, LTE-Advanced uses SONMA
that is OFDMA with DFT pre-coding. Whereas WiMAX2
uses OFDMA for both downlink as well as for upliig§{4].

b) Peak Data Rates

LTE-Advanced will support higher transfer rates tap1
Gbit/s in downlink. In case of uplink transfer ratél be up

to 300Mbps.In case of WIMAX2 downlink speed is tap
350 Mbps using 4 x 4 antennas and Uplink speegitou
200 Mbps using2 x 4 antennas at 20 MHz. So LTESA i
superior to WIMAX2 in case of Data transfer [8].

¢) Band width

LTE-A uses channel bandwidth up to 100MHz whereas
WIMAX2 utilizes 5, 10, 20, 40 MHz channel band vid4]

8].
d) Coverage Area

Coverage area for Wimax2 is up to 50km. whereagreme
area for LTE-A is up to 100km. So in this case LAA-
covers double area as compared to WiMAX2 [8].

e) Security

Security in case of WIMAX is achieved by followirsteps:
authentication, key establishment or managementdatal
encryption and decryption [10]. LTE also uses samil
mechanism for security. For establishing securenection
between transmitter and receiver it uses secustys kData
to be sent across the network is also encrypted [8]
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f) Quality of Service

Quality of Service (QoS) means ability of the natkéo
provide a desired level of service for selecteffitran the
network. The QoS in LTE is achieved with the helfp o
packet data network gateway and the user equipriéet.
data flow between a client application and a senig
differentiated into separate service data flowg.[12

WIMAX2 support legacy services more effectively rtha
WIMAX. It also supports different quality of sereidevel
for different services [11]

VI. CONCLUSION

The ITU has recommended LTE-Advance and WiMAX2 as
a 4G wireless standard. WIiMAX2 technology is
standardized by IEEE and LTE-A is standardized Gy¥B
are very much technically similar. Both of thesanstards
support MIMO configurations. The main difference is
bandwidth utilization. LTE-A utilizes bandwidth um
100MHz whereas WIMAX2 uses bandwidth up to
40MHz . WiMAX2 uses OFDMA for both downlink as well
as for uplink whereas LTE-A uses OFDMA for downlink
whereas OFDMA,SC-FDMA for uplink. One more
difference is LTE-A covers large area as compamd t
WIMAX2. In case of data transfer also LTE-A is stipeto
WIMAX2.
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