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ABSTRACT 

 

 

 

 

Capacity has become of primary importance in broadband wireless access 

(BWA) networks due to the ever-increasing demand for multimedia services and the 

possibility of providing wireless Internet, leading to their standardization by IEEE 

(802.16WirelessMAN) and ETSI (BRAN HIPERACCESS). The major factor 

limiting capacity in such systems is interference originating from co-channels and 

cells, namely intercell interference. This thesis presents a general analysis of intercell 

interference for a spectrally efficient BWA cellular configuration. It examines the 

statistical properties of the carrier-to-interference ratio in downstream channels. The 

focus is on the spatial inhomogeneity of rain attenuation over multiple paths, which 

is the dominant fading mechanism in the frequency range above 20 GHz, especially 

when two-layered [i.e., line-of-sight (LOS) and non-LOS] architectures are involved. 

Besides attenuation from precipitation, various architectural and propagation aspects 

of local multipoint distribution service systems are investigated through simulations, 

and worst-case interference scenarios are identified. 
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ABSTRAK 

 

 

Kapasiti telah menjadi kepentingan yang utama di dalam rangkaian 

BWA kerana permintaan yang semakin banyak dan kemungkinan 

membekalkan internet tanpa wayar, kearah standard  oleh IEEE (802.16Tanpa 

wayarMAN) dan ETSI(BRAN HIPERACCESS). Faktor utama yang meyekat 

kapasiti dalam sistem tersebut adalah gangguan yang berasal dari co-saluran 

dan sel iaitu gangguan inter-sel. Thesis ini mempersembahkan analisis yang 

lazim dalam gangguan inter-sel untuk konfigurasi sellular BWA. Ia mengkaji 

sifat statistik pembawa kepada gangguan di dalam saluran ke bawah. 

Tumpuan adalah berkenaan ketidakseragaman  pelemah hujan terhadap laluan 

yang pelbagai di mana ia adalah penyebab utama mekanisma pelemah di 

dalam lingkungan frekuensi 20Ghz ke atas terutamanyer apabila dua lapis  

[i.e., (LOS) and non-LOS] arkitektur terlibat. Selain pelemah yang cepat dan 

pantas, pelbagai aspek arkitektur dan penyebaran servis pelbagai titik 

tempatan telah di siasat melalui simulasi and senario kes yang paling teruk di 

kenalpasti. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

1.1          Background 

 

 

                The growing demand for high-speed data connection to serve a variety of 

business and personal uses has driven an explosive growth in telecommunications 

technologies of all sorts including optical fiber, coaxial cable, twisted-pair telephone 

cable, and wireless. 

 

                Nowadays wireless recognized as one of the most important technology in 

order to have comfortable type of communication. 

 

                Broadband wireless access is the most challenging segment of the wireless 

revolution due to the dire need of Gigabit data transport and processing technologies. 
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                There is a growing interest in providing broad-band services through local 

access networks to individual users. Millimetric-wave radio solutions are considered 

as the optimal delivery systems for these services. They are termed as broad-band 

wireless access (BWA) systems or local multipoint distributed services LMDS. [15] 

 

                The new broadband networks and services are developed continuously to 

serve the different demands, Internet, mobile Internet, broadcasting, telephony, e-

commerce, and  Video on Demand. Point-to-multipoint wireless system could be a 

promising solution to connect the users to the backbone network instead of 

broadband wired networks because of its cost efficiency, easy and fast installation, 

and re-configurability; however due to the time and location variable channel 

conditions the system should apply fade mitigation techniques to reach the quality of 

service requirements.[17] 

 

                Capacity has become of primary importance in broadband wireless access 

(BWA) networks due to the everincreasing demand for multimedia services and the 

possibility of providing wireless Internet, leading to their standardization by IEEE 

(802.16WirelessMAN) and ETSI (BRAN HIPERACCESS).  [15] 

 

               The focus is on the spatial inhomogeneity of rain attenuation over multiple 

paths, which is the dominant fading mechanism in the frequency range above 20 

GHz, especially when two-layered [i.e., line-of-sight (LOS) and non-LOS] 

architectures are involved.  [15] 

 

               The Ka (20/30 GHz) and V (40/50 GHz) frequency bands are becoming 

increasingly attractive for user oriented future commercial satellite services, due to 

their large available bandwidths. However, they suffer more from rain fades in 

comparison to the almost congested Ku (12/14 GHz) band. Therefore, prediction 

models for annual rain attenuation, such as the ones developed by several research 

groups over the past three decades are required to provide guidance in the course of 

balancing availability requirements and cost.[15] 
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               A rain-cell degrades the system performance at a part of the service area 

but the rain can improve the carrier-to-interference ratio C/I conditions elsewhere 

depending on the locations of the base station, terminal station and the rain-cell. 

Interference fluctuation is a very important thing in LMDS network planning 

procedures, which needs countermeasure techniques to avoid degradation of the 

quality of service. [17] 

 

               The comprehension from the  previous paragraphs, it is clarified that the 

problem statement of this project that the high quality  of LMDS cannot be obtained 

under rain effects, so there is need to have such study on the intercell interference in 

BWA. 

 

 

1.2         Objective of the Project: 

 

i. To examine the Intercell interference in LMDS networks over clear 

sky and rainy condition. 

 

ii. To determine   the statistical properties of the carrier-to-interference 

ratio in downstream channel.  

 

 

1.3         Scope of the Project 

 

               The scope of this project includes: 

i. Calculation of Rain Attenuation in a given BWA network for 

multidistances. 

 

ii. To analyze the intercell interference in LMDS network under heavy 

multilocation rains ( in the downstream channel) . 
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1.4          Methodology of the Project 

 

                To consummate this project, the following methodology has been designed 

as the following steps: 

 

First Step, establishing of LMDS Network by determining 

 

i. Frequency used and sectorisation 

ii. Structure of system (BS & TS) 

iii. Distance or cell size 

 

Second Step, calculation of Rain Attenuation based ITU-R Model by using 

Rainfall rate of different locations over Malaysia in order to cover all Malaysia 

region weather and therefore the study can be generalized to include the regions that 

have the same climate (tropical climate weather). 

 

Third Step, analyzing of Rain cell Movement within LMDS, this is done by 

taking all possibilities or terminal station situations over LMDS area and effect of 

Interference signals. 

 

 

 

1.5          Thesis Outline 

 

                The layout of this report is as follows: 

 

                Chapter one embodies an introduction about BWA, LMDS system and 

rain attenuation. Furthermore it includes the objective of this project, research scope, 

methodology of the work, and the outlines of this thesis.  

 

                Chapter two is the first chapter of the literature review, presents the Local 

Multipoint Distribution Service Systems and its specifications and components as 
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will as rain fading and its effects on the signal, also this chapter includes steps to 

calculate rain attenuation. 

 

                Chapter three is the brief  about the rain fading mechanism and effects of 

rain fading on the efficiency of the Ka-Band LMDS System and  how to calculate  

rain attenuation, based ITU-R Model. 

 

 

                Chapter four represents the methodology of this project, including the 

details of how to establish LMDS, rain attenuation calculation, effects of rain over 

LMDS area. 

          

                Chapter five presents the whole results of this work and discussions of 

these results as well as some of analyses. The results include specific rain 

attenuation, rain attenuation and different LMDS cell sizes. 

 

                Chapter six contains summary, conclusion and the recommendations or 

future works which are presented based on the obtained results. 
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