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Abstract: 

 

The Next Generation Broadband Wireless Communication (3G & 4G) Cellular Networks 

use completely new physical layer signalling techniques. Some of the most important 

techniques introduced are Orthogonal Frequency Division Multiplexing 

(OFDM) based multiple access in Down-Link (DL) and Single Carrier- 

Frequency Division Multiplexing based multiple access in Up-Link (UL) as 

used in 3GPP-Long Term Evolution (LTE). The access bandwidth is scalable 

from 1.4 MHz up to 20 MHz. Use of advanced Multiple Input Multiple Output 

(MIMO) antenna signalling procedures are also key features of Beyond 3G 

systems. The fundamental aspects of these technologies will be covered in 

the tutorial. 

 

Several advanced cross layer design of Physical (PHY) and Medium Access Layer (MAC) of future 

Broadband Wireless Systems mainly for 3GPP-LTE and WIMAX will be explored. The design 

methods exploit channel knowledge dynamically to increase the data rate of future systems. Channel 

aware time-frequency domain fast link adaptation such as adaptive 

modulation and coding scheme selection is one of the key such techniques used in future systems.  

 

This tutorial will cover details of bit and power loading algorithms as well as fundamentals necessary 

for designing systems which will use Link Adaptation techniques, principles of time-frequency 

domain resource allocation/packet scheduling for multi-user scheduling. Future broadband wireless 

cellular systems depend heavily on such schemes in order to achieve very high data rates as well as 

support Quality of Service (QoS) requirements. 

 

Some aspects of advanced MIMO signalling schemes as well as Multi-User MIMO (MU-MIMO) 

scheme which increase the supportable data rates several folds will be touched upon.  

 

Some new schemes open for further investigation such as adaptive sub-carrier bandwidth and 

algorithms to implement adaptive guard interval may be discussed.  
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