WIMAX & LTE

Introduction-I
After the common use of computers in the 80s,the teamprocessed by separate static to a mobile networkdevice.This is due to the advent of laptops andofnetworkevolution.Notebooks have been a great success, showing thatpeoplewanted

information to be as portable as they were.In thesimilar timethe fast growth of networks has been to show that we wantour

informationconnected and not isolated. Wireless communication is now trying to give the possibility to access to information motion, independently ofgeographical location.

Beyond the two main types of cellular transmission technology, different generations of technology.First and second generation devices in general, noted 1G and 2G, respectively, are older technologies.Devices mobile phones were the first generation.Mobile Digital marked the second generation (2G).The future generations will offer faster transfer speeds that allow applications such as Internet browsing speed and the ability to watch full movies on your cell phone.

Japan launched first pre-commercial 3G network in May 2001 by NTT DoCoMo .The International Telecommunication Union (ITU) has developed the third generation (3G) standards for mobile - T-IM in 2000 - growth, greater bandwidth and support for various applications.For example, GSM, not only voice but also circuit-switched data at speeds up to 14.4 kbps.However, support for mobile multimedia applications, 3G should provide packet switched data with greater spectral efficiency at much higher speeds. WCDMA, CDMA 1xEV-DO are most common technologies in 3G and, technically, CDMA 1xRTT and EDGE.

The 4G technology is the next generation mobile technologies of cellular phone beyond 3G.The official name for 4G is "3G and beyond" in the IEEE (Institute of Electrical and Electronics Engineers).To enter the 4G, a network must be capable of transmitting 100 Mbps mobile applications and 1 Gbps (gigabits per second) when the devices are still.There is a gap in skills and speed of words, Sprint has named its next network of 4G mobile WiMax 802.16e network

However, only support average download speeds between 2 Mbps and 4 Mbps more bandwidth available with 4G transmissions ago video phone, video downloads and full-time audio and games a better chance

LTE (Long Term Evolution) is the final step towards the 4th generation (4G) radio technology to speed and capacity of mobile networks to rise.If the current generation of mobile communication networks are cooperatively known as 3G is marketed as 4G LTE.
Third Generation (3G) Wireless Technology-II
Third Generation (3G) mobile networks and wireless communications to meet the needs of future services.3G systems provide global capacity of mobile multimedia communication in a transparent and efficient

3G was initially defined by the characteristics of all mobile services offered quality at least equal to that of ISDN (144kbps).3G systems will be at least 144kbps for full mobility in all cases, 384 kbps for limited mobility applications in macro-and micro-cellular environments and 2 Mbps for mobile applications of the law especially in micro-andEnvironmental pico cell.These speeds are sufficient for future applications of mobile media.

Some key features for the 3G
• 3g will support for the traffic of the symmetrical and asymmetrical.
• packet switching and circuit switching support services, such as

Internet (IP) traffic and voice services, high-performance.
• Support for multiple terminal services, or even simultaneously.
• Support for roaming
• Backward compatibility and interoperability..
• Possibility for a personalized service for each user, whichis updated when the user moves between networksdifferent providers.This concept is known as the virtualhome environment.

Consistency for 3G is launched by the International Telecommunication Union (ITU) in 1992.The result of the consistency effort, called International Mobile Telecommunications 2000 (IMT 2000), contains a number of different 3G standards.Each of these lines was made by one or more of the national standards organizations.

To promote the development of a smaller set of 3G standards compatible, several overall projects have been created, including the Third Generation Partnership Proposal (3GPP). [1]

The 3rd Generation Partnership Project (3GPP) was established in 1998 to promote the introduction of 3G networks, 3GPP technologies have evolved as follows.
• General Packet Radio Service (GPRS) offers speeds up to 114 kbps.
• Enhanced Data Rates for Global Evolution (EDGE) to reach 384 kbps.
• UMTS, wideband CDMA (WCDMA), available in speeds of 1.92 Mbps downlink.
• High-Speed Downlink Packet Access (HSDPA) strengthens the link of 14Mbps.
• LTE Evolved UMTS Terrestrial Radio Access (E-UTRA) is committed to 100 Mbps [2]

3G supports the needs of a workforce increasingly mobile, including the typical warrior "way", and those working at home, a satellite office or traveling.3G extends the office LAN for mobile workers, providing access to email, corporate networks and the Internet.There are also many personal applications ranging from smart devices for electronic commerce and multimedia applications
2.1 Here are some of the benefits of 3G technology
Here are some of the benefits of 3G technology:

- Whereas on the road, an administrator can conduct a teleconference with staff to discuss an future presentation.You can download the latest version; make changes online, at the same time as talking.

- Users can enjoy mobile video on demand to watch news, sports news and video clips at any time on their cellular phone devices.

- 3G Mobile provides access to critical applications such as Customer Relationship Management (CRM).Example, engineers can directly a customer profile of the road, work on their files, or even close the trouble ticket on the site.Sales people can create and order, while staying on the client.

- 3G-authorized vehicles begin to penetrate the market.These provide access to traffic cameras, Internet, games and video stream
[3] Fourth generation (4G) Wireless technology-III
The 4G technology will be capable of interactive services like video-conference (along with more than 2 locations), wireless Internet, etc. The support is much higher bandwidth (100 MHz) and much higher data transfer.Mobility The cost of data transfer is relatively much lower and the mobility would be possible.The networks are all IP networks based on IPv6.The antennas will be much smarter and better access technologies such as OFDM and MC-CDMA (Multi Carrier CDMA) is used.The security quality will be much better.[4]

For example, the first realization of 4G - Implementation of Worldwide Interoperability for Microwave Access (WiMAX) systems - already well advanced in the networks of many wireless providers and some newcomers are planning national and even continental WiMAX networkwide.At the same time, standardization and technology initiatives for other 4G technologies along quickly.The 4G UMTS standard evolution called Long Term Evolution (LTE) project. This is now standard on the 3rd Generation Partnership Project (3GPP).And the standard 3GPP2 Ultra Mobile Broadband (UMB) 4G CDMA to improve applications and requirements.

The ride to 4G is driven by the promise of data rates of white peak of about 1 gigabit per second (Gbps) of low mobility (such as nomadic / local wireless access) and about 100 megabits per second (Mbps)high mobility (including mobility vehicles).At these speeds, the 600 MB download full movie takes about 45 seconds, compared with 20 minutes on a 3G network.

DoCoMo initially planned to introduce 4G services around 2010.DoCoMo recenty announced plans for 4G services introduced from 2006, which is four years ahead of schedule. NTT DoCoMo, Inc. announced that the package of high-speed data rate down to 1 Gbps was achieved in a laboratory experiment using fourth generation (4G) mobile communication equipment for radio access. [6]
3.1 OFDM (Orthogonal Frequency Division Multiplexing)
Frequency Division Multiplexing (FDM) technology is emitsmultiple signals simultaneously over a single transmission path,asawired or wireless system.Each signal within its ownsingle(frequency of transmission), which is modulated by the data (text,votevideo, etc.).

Orthogonal FDM (OFDM) extend spectrum technique distributes data over a large number of separate companies at precise frequencies are separated.This distance provides the "orthogonality" in this technique What prevents the demodulators see frequencies other than their own.The benefits of OFDM are high spectral efficiency, resistance to RF interference and lower multi path distortion.Because it is useful in a scenario typical of terrestrial broadcasting channels which are multiple (ie, the transmitted signal reaches the receiver through different paths of different lengths).Since multiple versions of the signal interfere with each other (inter symbol interference (ISI)) it is very difficult to recover the original information.OFDM is also called several companies or discrete multi-tone modulation. [7]
3.2 MIMO (Multiple Input and Multiple Output)
It refers to technology on multiple antennas at the base station and multiple antennas at the mobile device.The typical use of multiple antenna technology, including cell phones with two antennas, two laptops with antennas (for example, built on the left and right edge of the screen), and CPE devices on the germination of multiple antennas.The predominant cellular network to several base station antennas and antenna on the mobile device.This minimizes the cost of mobile telephony.The cost of radio frequency (RF) from wireless devices, antennas for mobile devices in second in May.Antennas multiple mobile devices currently used in the Wi-Fi (IEEE 802.11n, for example), where cell phones, laptops and other devices often have two or more antennas. [8]
3.3 CDMA: (Code Division Multiple Access)
Voice and data are separated from signals using codes and then transmitted over a wide range of frequencies.For this reason there is no more room for data transfer (this was one reason why CDMA is the preferred technology for the generation of 3G broadband access and use of big multimedia messages).14% of the global CDMA market. Generation applications for 3G CDMA 1x EV-DO and EV-DV. [9]
Technically difference between 3G and 4G-IV
The main factors that distinguish between 3G and 4G will allow the exchange of information, services, transport, Internet access technology, support for using the interface cable trunk line network, service quality and security."WCDMA and WLAN for 3G and beyond," Harri Honkasalo, the director of the Commission for Nokia Corporation, said "at least 100 Mbps 4G maximum coverage area of mobility and wide to support 1Gbps have low coveragelocal mobility. "3G speeds up to 2 Mbps, which is much slower than the speed of 4G.For the service, the 3G market is difficult to travel around the world and interoperability between networks, 4G is still a new international standard global mobility and portability of the services offered, so the service will not be limited by asystem.In other words, must be able to 4G very slippery condition ubiquitous global roaming charges.On the other hand, 3G is based on a broad concept of circuit area and the implementation of packet transmission technology with limited access, such as WCDMA, CDMA and TD-SDMA.However, the 4G standard is based on IP-based broadband packet switching to fully implement the transmission seamlessly with the convergence of access.This means that all the 4G integrated access to technologies, services and applications can be run with an unlimited number of fixed line wireless backbone backbone line using the IP address.In other words, 4G will take us in the real world almost perfect wireless or 'WWWW: World Wide Web wirelessly.The most interesting questions for researchers and developers to create powerful 4G standards such as 4G, and how it is managed and run. [10]
Table 1 Comparison 3G and 4G Technologies
	Technology/features
	3G wireless technology
	4G wireless technology

	Start/deployment
	1990/2002
	2000/2006

	Frequency band
	1.8-2.5GHz
	2-8GHz

	Speed/data rate
	Up to 2Mbps
	Full-mobility: up to 100Mbps

Low mobility : up to 1Gbps

	Services
	Difficult of global roaming

Expensive

Good for voice transmission

Integrated high quality audio,vedio and data.
	Roaming smoothly

Inexpensive

Good for any type of transmission

Dynamic information access, wearable devices.

	Core network/ switching
	Wide area concept

Circuit & packet switching
	Broadband IP-based

Entirely packet switching

	Technology access
	CDMA2000

EVDO

EDGE
	WiMAX

LTE

Wi-Fi


LONG TERM EVALUATION (LTE)-V

5.1 LTE Overview
Various technology standardization organizations have started exploring options for its wireless technology offerings 4G.Two groups, the Third Generation Partnership Project (3GPP), the family of networks generally referred to as GSM, and the Third Generation Partnership Project 2 (3GPP2), the family of networks generally referred to thework together to adopt LTE CDMA Foundation.

Founded in 1998, 3GPP is a collaboration in which the Telecommunications Standards bodies known as several members of the organization.The 3GPP LTE standards group led the project to improve the UMTS mobile and better meet the future needs of wireless technology.UMTS is one of many 3G wireless technologies in use.The most common form of UMTS uses the W-CDMA air and if the underlying value is the European answer to the ITU IMT-2000 requirements for 3G Mobile Radio[11]

LTE promises high-speed, bidirectional wireless data promises an all-IP communication mode in which calls are handled via VoIP. It is also designed to handle video too, and enable roaming across multiple cellular systemsWi-Fi and satellite.

LTE is widely considered the heir apparent to the current generation of 3G technology based on WCDMA, HSDPA, HSUPA and HSPA, partly because the latest technology to provide UMTS data speeds much faster for both the loading and unloading, while maintainingcompatibility with existing equipment based on standards.Support LTE as 4G technology of choice, eliminating the existing CDMA-based network. [12]
5.2 The benefits of LTE
Mobility inherent in a global ecosystem provides
• Provides easier access and utilize more security and privacy
• Improving the speed and latency
• provides better real-time video and multimedia for a better overall experience
• Enables high-performance mobile computing
• Supports real-time applications because of the low latency
• Creating a platform for building and deploying products and services today and tomorrow
• Reduces the cost per bit with a higher spectral efficiency

Within the network of Verizon Wireless, LTE operate in the range of 700 MHz, allowing a huge potential to increase broadband speed. [11]
Worldwide Interoperability for Microwave Access (WiMAX)-VI
WiMAX is a telecommunications technology that the wireless transmission of data using a variety of transmission modes, serves as a multipoint for mobile Internet access and fully mobile.The technology offers up to 10 Mbit / s broadband speed without cables.This technology is based on the IEEE 802.16e (Broadband Wireless Access ). [13]

As mentioned above, the mobile WiMAX certification product and follow the specifications of the IEEE 802.16 air interface.The product specifications for mobile WiMAX network, however, are developed internally by the WiMAX Forum, end to end networking and specifications of the interoperability specifications of the network.The Working Network

Group (NWG) in the WiMAX Forum is responsible for the specification of the network, some Service Access Network (ASN) associated with the control and data plane protocols,DSC profiles, Connectivity Services Network (CSN) to support mobility, authentication,Authorization and accounting (AAA) interaction with other technologies and services such as location-based services (LBS), broadcast and multicast service (MCBC), etc (Introduction to WiMAX Wonil) [14]
6.1 Primary WiMAX Concepts
WiMAX has four key components of the architecture:

base station (BS).The BS is the node that is logically connected to the network operator's wireless subscriber devices.The BS maintains communication with subscriber devices and provides access to the system operator.A BS is composed of the necessary infrastructure for wireless communications, namely, antennas, transceivers as possible, and other facilities for transmission of electromagnetic waves.BSS nodes are usually fixed, but can also be used in mobile solutions, such as a degree can be affixed to a vehicle of communications for the WiMAX equipment in the area has to offer.The BS acts as a relay station master in the topology based on multi-hop relay.

subscriber station (SS).The SS is a fixed wireless node.An SS generally communicates with the SRS, but the network multi-hop relay .SSS is available in the external and internal.

mobile subscriber (MS).Defined in the IEEE 802.16e-2005, states receive wireless nodes with speeds of vehicles and more support from management practices for the operation of power.MS devices are small and self-powered, including laptops, mobile phones and other portable electronic devices.

Relay Station (RS).802.16j defined in IEEE-2009, SSS feeds are configured to allow traffic to divert to other RSS, SSS or SMS in a multi-hop security.

WiMAX devices communicate using two types of messages: messages and data management.Data messages flow through the WiMAX network.Management messages are used to maintain communication between a SS / MS and BS, namely, the establishment of the communication parameters, security parameters for the exchange and system event log (initial network entry, handoffs, etc) [15]
6.2 Advantages of WiMAX
• Comprehensive coverage: As the WiMAX high-speed and long distance can make it ideally suited to facilitate broadband access to isolated areas of the world.
• Scalability for the WiMax: As mentioned earlier by the WiMAX backhaul, one can find many of the WiMAX towers in a few days instead of wiring said that good planning and hard work necessary.
• As an integrated service: Quality of service mechanisms in WiMAX delivers services essential to the mission runs smoothly, even if lack of resources.In this way, services are essential to the mission possible to operate all the priority, when things are busy.
• Connectivity (Multi-User): A single WiMAX tower can be linked to the client 100 recipients. These customers are the different types of surgery.
6.3 Disadvantages of WiMAX
• Specialized equipment is required: the full functionality of WiMAX technology, requires specialized hardware, with special antennas.
• Limited Date Price: Compared to other forms of broadband connectivity, for example, fiber optic and satellite Internet, WiMAX is still slow.
• Users shared the bandwidth: WiMAX is another disadvantage is that it distributes the bandwidth between users.This means that the experience slower when more applications into the database.
• Reduce speed long-distance errors caused by the bit goes a great distance, the WiMAX system is bound to lower bitrates at these distances.This means fewer data transfer.
• Interference can affect connectivity: As the WiMAX technology uses radio waves, is susceptible to interference from other devices.
• Rain may have on the connectivity: the WiMAX requires radio line of sight of the heavy rains, which can disrupt the entire link.
A Technology Comparison between LTE and WiMAX- VII
LTE and WiMAX have many common features and functions, perhaps more than you think.Both 4G wireless technology designed to move data rather than voice.Both are all-IP wireless network is the strict separation of applications from them.In terms of how they work, both WiMAX and LTE have more in common with the Wi-Fi and the Internet than with traditional mobile phone networks that exist.Instead of competing wireless technologies like GSM and CDMA, WiMAX and LTE are more like brothers and sisters.

Table 2 comparison of Wimax and LTE [17]
	Aspect
	Mobile WiMAX
	3GPP-LTE

	Core network
	WiMAX Forum all IP network
	UTRAN moving towards All-IP Evolved UTRA CN with IMS

	Access technology

Down link(DL)

Uplink(UP)
	OFDMA

OFDMA
	OFDMA

SC-FDMA

	Frequency band
	2.3-2.4GHz

2.496-2.69GHz,3.3-3.8GHz
	Exiting and new frequency band ~2GHz

	Bit rate

DL

UP
	75Mbps

25Mbps
	100Mbps

50Mbps

	Channel bandwidth
	5,8.75,10MHz
	1.25-20MHz

	Cell radius
	2-7km
	5km

	Spectral efficiency
	3.75[bit/sec/Hz]
	5[bit/sec/Hz]

	Mobility speed handovers
	Up to 120km/h

Optimized hard handovers supported
	Up to 250km/h

Inter-cell soft handover supported

	legacy
	IEEE 802.16a through 16d
	GSM/GPRS/EGPRS/UMTS/HSPA


WiMAX
This technique has been standardized and the use of more than 300 networks.United States, was originally a consortium of companies including Intel, Motorola, Google, Sprint Nextel and medium-sized cable operators.High-Performance Upgrade known as the 802.16m standard is due in 2010.
Long Term Evolution
(LTE) is an expansion of t 3G technologies, Global System for Mobile Communications (GSM) and Universal Mobile Telecommunications Systems (UMTS)..LTE is the leading telecommunications company has sponsored companies are AT & T, Verizon, Vodafone, T-Mobile, NTT DoCoMo.At the same time as LTE has not yet been standardized, pre-testing of the standard equipment supplied with gusts to over 100 Mbps.Industry experts expect the first commercial availability will take place in 2010. [19]
Conclusion-VIII
Today, wireless technology is a network of more popular and importantto the Internet field.In this context, the work, I present the history, context, 3G and 4G, and WiMAX and LTE compared to the differences between them, and 4G is shown how to implement practical and powerful in the future.4G exactly the right began in 2002 and there are many standards and technologies are still evolving process. Therefore, nobody really knows what the future looks and 4G services It offers people.However, we the general idea of the 4G academic research, based on 4G development of 3G limiting and responds to the idea wwww, World Wide Wireless Internet, offering more services and a good for the global movement and a low price.

The mobile WiMAX and LTE standards are technically similar. However, in terms of market perspective the two standards differ in terms of expected time to market and legacy. Although currently less mature and widespread, mobile WiMAX appears as if it will be first to market. Significantly, WiMAX is already being, whereas LTE has not yet been standardized.

Following this observation, we may conclude that due that to timeline benefits new services providers as well as exiting cable and DSL providers wishing to offer mobile services are likely to select mobile WiMAX as their technology for mobile broadband access.
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