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ABBRIVATION

CT-2

Cordless Telephone 2nd Generation

DECT

Digital European Cordless Telecommunication

PSTN

Public Switched Telephone Network

PCS

Personal Communication Service

PSN

Personal Communication Network

WLL

Wireless Local Loop

ABSTRACT


The term “Wireless” has come to mean no broadcast communication, usually between individual who very often use portable or mobile equipment. Wireless communication is the fastest-growing part of the very dynamic field of electronic communication. It is an area with many jobs that go unfilled due to a shortage of knowledgeable people. Wireless telecommunication began only a little later than the wired.


The advantages of wireless communication are: Completes the access technology portfolio, Goes where cable and fiber cannot, Involves reduced time to revenue and Provides broadband access extension.


In the telephone networks, the circuit between the subscriber's equipment (e.g. telephone set) and the local exchange in the central once is called the and subscriber loop' or &local loop'. Traditionally, the copper wire has been used as the medium for local loop to provide voice and voice-band data services Wireless local loop provides two-ways a telephone system where subscribers are connected to the Public Switched Telephone Network (PSTN) using radio signals rather than copper wire for the part of a network or for the all of the connection between the subscribers & the switch.


The communication for WLL is by signal transmission that is Point-to-Point. These signals travels thought the air via a microwave platform instead of through cables made of fiber or copper. Fixed wireless communication does not require feeds from satellite or from the local phone service. This reduces the cost and time for planning miles of cable.


The architecture of WLL consist of major components: the wireless access network unit (WANU), the wireless access subscriber unit (WASU), and the switching function (SF).


The technical requirements of WLL are: Communication quality, Short construction period, Absence of interference with other, Wireless systems and High traffic volume.



WLL will be Implemented across Five Categories of Wireless Technology are: Analog cellular, Digital cellular, Personal communication service (PSN)/Personal communication network (PCN), Cordless telephone 2nd generation (CT-2)/Digital European cordless telecommunication and Proprietary implementation.


Advantages of WLL are: fast development, low construction cost, low operation and maintenance cost, customer connection cost, high bandwidth service provision, lower network extension costs and high system capacity.
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CHAPTER 1:  INTRODUCTION TO WIRELESS 



       COMMUNICATION

1.1
WHAT IS WIRELESS COMMUNICATION:-


Wireless Communication by radio, through ultrasound and infrared light are also used occasionally. The term “Wireless” has come to mean no broadcast communication, usually between individual who very often use portable or mobile equipment. The term rather vague, and there are certainly broad line applications that are called wireless without falling exactly into the above application.


Wireless communication is the fastest-growing part of the very dynamic field of electronic communication. It is an area with many jobs that go unfilled due to a shortage of knowledgeable people.

1.2 HISTORY OF WIRELESS COMMUNICATION:-


Wireless telecommunication began only a little later than the wired. Morse’s telegraph (1837) and Bell’s telephone (1876) were soon followed by Hert’s first experiment with radio (1887). Hert’s system was a laboratory curiosity, but Marconi communicated across the English Channel in 1899 and across the Atlantic Ocean in 1901. Then successes led to the widespread use of radio for ship-to-shore communication using Morse code.


Early wireless system used crude, through often quite powerful, speaks gap transmission and was suited only for radiotelegraphy. The invention of the triode vacuum tube by De Forest in 1906 allowed for the modulation of a continuous-wave signal and made voice transmission practical. Commersial radio broadcasting in both the United States and Canada began in 1920.Twoway police radio, with the equipment occupying most of the car trunk began in mid-1930s.


After the end of World Wore ||, two systems were developed that presaged modern wireless communication. AT & T introduced its Improved Mobile Telephone Service (IMTS) in 1946.Pagers were introduced in 1962. The world’s first cellular radio service was installed in Japan in 1979, followed in 1983 by North American services.

1.3
ADVANTAGES OF WIRELESS COMMUNICATION:

20-7


The following list summarizes the main benefits of using wireless technologies:

1.3.1
 Completes the access technology portfolio—Customers commonly use more than one access technology to service various parts of their network and during the migration phase of their networks, when upgrading occurs on a scheduled basis. Wireless enables a fully comprehensive access technology portfolio to work with existing dial, cable, and DSL technologies.

1.3.2
 Goes where cable and fiber cannot—the inherent nature of wireless is that it doesn’t require wires or lines to accommodate the data/voice/video pipeline. As such, the system will carry information across geographical areas that are prohibitive in terms of distance, cost, access, or time. It also sidesteps the numerous issues of ILEC coloration.


Although paying fees for access to elevated areas such as masts, towers, and building tops is not unusual, these fees, the associated logistics, and contractual agreements are often minimal compared to the costs of trenching cable.

1.3.3
Involves reduced time to revenue—Companies can generate revenue in less time through the deployment of wireless solutions than with comparable access technologies because a wireless system can be assembled and brought online in as little as two to three hours. This technology enables service providers to sell access without having to wait for cable-trenching operations to complete or for incumbent providers to provide access or backhaul.

1.3.4
 Provides broadband access extension—Wireless commonly both competes with and complements existing broadband access. Wireless technologies play a key role in extending the reach of cable, fiber, and DSL markets, and it does so quickly and reliably. It also commonly provides a competitive alternative to broadband wire line or provides access in geographies that don’t qualify for loop access.

CHAPTER-2:   INTRODUCTION TO WLL
2.1 WHAT IS WLL? :


In the telephone networks, the circuit between the subscriber's equipment (e.g. telephone set) and the local exchange in the central once is called the &subscriber loop' or &local loop'. Traditionally, the copper wire has been used as the medium for local loop to provide voice and voice-band data services. Since 1980s, the demand for communications services has increased explosively. There has been a great need for the basic telephone service, i.e. the plain old telephone service (POTS) in developing countries.


Wireless local loop provides two-ways a telephone system where subscribers are connected to the Public Switched Telephone Network (PSTN) using radio signals rather than copper wire for the part of a network or for the all of the connection between the subscribers & the switch.


It includes cordless access system, proprietary fixed radio access system and fixed cellular system. It is also known as fixed radio wireless. This denotes wireless device or systems in fixed location. This can be in an office or home.

2.2 
COMMUNICATION FOR WLL:-


The communication for WLL is by signal transmission that is Point-to-Point. These signals travels thought the air via a microwave platform instead of through cables made of fiber or copper. Fixed wireless communication does not require feeds from satellite or from the local phone service. This reduces the cost and time for planning miles of cable.

CHAPTER 3:  ARCHITECTURE OF WLL


A simplified version of mode for WLL is shown in fig. This architecture consist of major components: the wireless access network unit (WANU), the wireless access subscriber unit (WASU), and the switching function (SF).







WANU
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Fig.3
wireless local loop reference model

3.1 WIRELESS ACCESS NETWORK UNIT (WANU) :-


Consists of several base station transceivers or radio ports (RP), a radio port control unit (RPCU), required. WANU should provide for authentication and air interface privacy, radio resource management, over-the-air registration of subscriber unit, and so on. It may also require to provide operation and maintenance (OAM), routing, billing, and switching functions, as appropriate or necessary. The WANU also provides protocol conversion and Transco ding of voice and data. To support voice-band data Group 3 Facsimile, an interworking function (IWF) may also be required.

3.2 WIRELESS ACCESS SUBSCRIBER UNIT (WASU) :-


Provides an air interface, Uwll, toward the network, and a “traditional” interface, Twll toward the subscriber. This interface includes protocol conversion and Transco ding, authentication function, OAM, and signaling function. The power supply Is provided locally. A modem function may also be required to support voice-band data so that analog signal such as data fax can be transported over the air digitally and reconstructed by the IWF in the network. The Uwll interface can use proprietary protocols or standard air interfaces for PCS systems such as AMPS, GSM. The Twll interface can be RJ-11, RJ-45 and so on. An Owll interface is defined to provide the OAM interface to the WLL system.

3.3 SWITCHING FUNCTION (SF):-


Associated with a switch that can be a digital switch with or without advanced Intelligent Network (AIN) capability, an ISDN switch, or a mobile switching center (MSC). The  transmission backhaul between  WANU and SF can be leased line, cable, or microwave. Compared with the leased line and cable approaches, microwave has advantages of consider right-of-way when crossing third-party property. On the other hand, the development of microwave transmission has to antenna size. Furthermore, the installation should consider future obstructions that may impinge the radio path, such as new buildings, tree growth, and so on.

CHAPTER 4:  TECHNICAL REQUIREMENTS OF WLL


The following conditions are required of WLL systems which are looked to as a replacement for existing copper subscriber lines. 

4.1
COMMUNICATIONS QUALITY:


Since a WLL system serves as the access line for fixed telephone sets, it must provide the same level of quality as conventional telephone systems with respect to such aspects as speech quality, grade of service (GOS), connection delay and speech delay. In addition, since radio waves are used, careful consideration must be given to protection of confidentiality and terminal authentication.

4.2 SHORT CONSTRUCTION PERIOD:

4.3
LOW COST:


The overall cost must be low, including equipment, construction and maintenance costs. 

4.4
ABSENCE OF INTEREFERENCE WITH OTHER 
WIRELESS SYSTEMS


A WLL system must not cause any interference with the operation of existing systems, such as microwave communications and broadcasting system.

4.5 HIGH TRAFIC VOLUME:


One characteristic of a WLL system is that it must support a larger traffic volume per subscriber than mobile communications systems. 

CHAPTER 5:  IMPLEMENTATION OF WLL


WLL will be Implemented across Five Categories of Wireless Technology:-

5.1
ANALOG CELLULAR:-

Given its wide availability resulting from serving high-mobility markets, there is significant momentum to use analog cellular for WLL. There are currently three main analog cellular system types operating in the world: advanced mobile phone system (AMPS), Nordic mobile telephone (NMT), and total access communications systems (TACS). AMPS and its cousin narrowband advanced mobile phone system (NAMPS) dominate the analog cellular market with 69 percent of subscribers, while TACS has 23 percent and NMT has only 8 percent. 


As a WLL platform, analog cellular has some limitations in regards to capacity and functionality. Due to widespread deployment, analog cellular systems are expected to be a major wireless platform for WLL, at least in the short term. Given its characteristics, analog cellular is best suited to serve low-density to medium-density markets that don't require landline-type features. Analog cellular is forecasted to account for 19 percent of the WLL subscribers in the year 2000. 

5.2
DIGITAL CELLULAR:-


These systems have seen rapid growth and are expected to outpace analog cellular over the next few years. Major worldwide digital cellular standards include global system for mobile communications (GSM), time-division multiple access (TDMA), Hughes enhanced TDMA (E–TDMA), and code-division multiple access (CDMA). GSM dominates the digital cellular market with 71 percent of subscribers. 


Digital cellular is expected to play an important role in providing WLL. Like analog cellular, digital cellular has the benefit of wide availability. Digital cellular can support higher capacity subscribers than analog cellular, and it offers functionality that is better suited to emulate capabilities of advanced wireless networks. Its disadvantage is that it is not as scalable as analog cellular. It is forecasted that approximately one-third of the installed WLLs will use digital cellular technology in the year 2000. 


Although GSM currently dominates mobile digital cellular, there has been little activity in using GSM as a WLL platform. Since GSM's architecture was designed to handle international roaming, it carries a large amount of overhead that makes it unwieldy and costly for WLL applications. In spite of these limitations, it is likely that GSM WLL products will be developed over the next few years. CDMA appears to be the standard best suited for WLL applications. CDMA employs a spread-spectrum modulation technique in which a wide range of frequency is used for transmission and the system's low-power signal is spread across wide-frequency bands. It offers higher capacity than the other digital standards (10 to 15 times greater than analog cellular), relatively high-quality voice, and a high level of privacy. The main disadvantage of CDMA is that it is only now beginning to be deployed on a wide scale. 

5.3 PERSONAL COMMUNICATION SERVICE (PSN) / PERSONAL COMMUNICATION NETWORK (PSN):-


PCS/PCN incorporates elements of digital cellular and cordless standards as well as newly developed radio-frequency (RF) protocols. Its purpose is to offer low-mobility wireless service using low-power antennas and lightweight, inexpensive handsets. PCN is primarily seen as a city communications system with far less range than cellular. PCS is a broad range of individualized telecommunications services that let people or devices communicate regardless of where they are. Some of the services include personal numbers assigned to individuals rather than telephones, call completion regardless of locations (find me), calls to the PCS customer that can be paid by either the caller or the receiver, and call-management services that give the called party greater control over incoming calls. 


It is not clear which standards, if any, will dominate the WLL portion of PCS/PCN. The candidate standards are CMDA, TDMA, GSM, personal access communication systems (PACS), omni point CDMA, TDMA, up banded CDMA, personal handy phone system (PHS), and digital cordless telephone United States (DCT–U). These standards will probably be used in combination to provide both WLL and high-mobility wireless services. 


PCS/PCN has the advantage of being designed specifically to provide WLL by public wireless operators. The main weakness of PCS/PCN is that it is not yet commercially available. 

5.4
CORDLESS TELEPHONE 2nd GENERATION (CT-2) / DIGITAL EUROPEAN CORDLESS TELECOMMUNICATION (DECT):-


Cordless telephony was originally developed to provide wireless access within a residence or business between a base station and a handset. Since the base station is still hard-wired to the PSTN, this is not considered WLL. For the purposes of this study, DECT is considered WLL when a public network operator provides wireless service directly to the user via this technology. 


Although DECT does not appear to be ideally suited for rural or low-density applications, it has some significant advantages in medium-density to high-density areas. Cordless telephony has advantages in terms of scalability and functionality. As compared to cellular technology, DECT is capable of carrying higher levels of traffic, provides better voice quality, and can transmit data at higher rates. The micro cell architecture of DECT allows it to be deployed in smaller increments that more closely match the subscriber demand, with reduced initial capital requirements. 

5.5
PROPRIETARY IMPLEMENTATION:-


Proprietary WLL systems encompass a variety of technologies and configurations. These systems are considered proprietary because they are not available on public wireless networks and are typically customized for a specific application. They generally do not provide mobility. This makes proprietary technology most effective for applications that cannot cost-effectively or time-effectively be reached by landline alternatives. Proprietary systems are, therefore, positioned to provide basic fixed wireless telephony in low-demand and medium-demand density applications. 

CHAPTER 6:  ADVANTAGES OF WLL 


Advantages of WLL are as below.
6.1 FAST DEVELOPMENT: 


WLL systems can be deployed in weeks or months as compared to the months or years needed for the deployment of copper wire systems. Faster deployment can mean sooner realization of revenues and reduced time to payback of the deployment investment. 
6.2 LOW CONSTRUCTION COST:

 
The deployment of WLL technology involves considerably less heavy construction than does the laying of copper lines. The lower construction costs may be more than offset by the additional equipment costs associated with WLL technology, but in urban areas, especially, there may be considerable value in avoiding the disruption that the wide-scale deployment of copper lines entails. 
6.3 LOW OPERATION AND MAINTANANCE COST:


The operations and maintenance are easy and the average maintenance time per subscriber per year is shorter 3 to 4 times than their wire line competitors. 
6.4 COSTUMER CONNECTION COST: 


It is low, so overall cost per customer is significantly lower than wire line or cellular systems. 
6.5 HIGH BANDWIDTH SIRVICES PROVISION:

 
Using advanced digital radio technologies, WLL can provide a variety of data services and multimedia services as well as voice. 
6.6 LOWER NETWORK EXTENSION COSTS: 


Once the WLL infrastructure-network of base stations and interface to the telephone network-is in place, each incremental subscriber can be installed at very little cost. WLL systems that are designed to be modular and scalable can be furthermore allowing the pace of network deployment to closely match demand, minimizing the costs associated with the underutilized plant. Such systems are flexible enough to meet uncertain levels of penetration and rates of growth. 
6.7 HIGH SYSTEM CAPACITY: 


Among radio systems, WLL enjoys the merits of fixed system.
CHAPTER 7: APPLICATIONS OF WLL


WLL systems tend to be used for one of the two reasons:
1. By monopoly or dominant public telephone network operators in regions with poor cable infrastructure as the most economic means of providing a basic telephone service. 
2. By new competing operators in deregulated markets that are keen to build their own access network infrastructure rather than have to rely on the resources and services of their main competitor (the ex-monopoly carrier).
WLL systems for low speed telephony applications typically are designed to operate in the radio range 1-3 GHz. There are a number of point-to-multipoint systems which work in the 2.1 GHz, 2.2 GHz and 3.5 GHz bands.




CONCLUSION

We have investigated the WLL service requirements. In developing countries/regions, the most important requirements are high capacity for voice channels and quick start of services, whereas those in developed countries/regions are high channel quality and advanced (high-speed) data services. Nevertheless, even in the developing countries/regions, the needs for the advanced services will arise with the penetration of POTS. WLL services using PACS, DECT, IS-95 CDMA, and W-CDMA systems have been outlined and a comparison between them has been made. It was shown that PACS and DECT are suitable for developed countries/regions, whereas current IS-95 CDMA system is more appropriate in developing ones. On the other hand, IS-95-B and W-CDMA systems taking advantages of state of the art technologies can be used in any region, because of their high capacity, wide service range per BTS, and high channel quality. All of the strong candidates for RTT of IMT-2000 adopt W-CDMA technology. Considering that the WLL technologies would be ejected heavily from IMT-2000 standard, the W-CDMA would be the most promising multiple access technique for WLL in the near future. In that time, the interworking WLL system with IMT-2000 systems can be relatively easy and a high level of service compatibility between "xed and mobile services is expected. To compete with wire line services using DSL, the broadband WLL system supporting multimedia services should be developed. From this point of view, the strongest candidate for B-WLL system currently is LMDS. LMDS can over the WLL services such as video telephony, VOD, and high-speed Internet access. In addition, as an approach to solve the track asymmetry problem in wireless multimedia services, CDMA/TDD technique has been introduced.


There are plenty of niche applications of WLL services although we did not mention them. An interesting example is temporary installation of WLL telephony at construction sites or provisional sites for events, etc.


In conclusion, it is expected that WLL will play a more important role for local loop services in future.
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