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Introduction
 Link Adaptation can dynamically adjust a number of transmission parameters, most often modulation and coding, to reflect the 

characteristics of the wireless link to improve throughput and maintain link reliability.

 A new channel quality metric is proposed in this paper that attempts to estimate the likelihood of packet errors in a fading channel and adjust 

Modulation and Coding Scheme (MCS) selection across each fading realisation independently. 

 Results show improved mode selection efficiency over the conventional LA approach with added flexibility, as this approach is independent 

of the channel environment, providing a universal solution to LA.

System Model and Link Adaptation Schemes Link Adaptation in a multiuser system

Conclusion
 It can be observed that a very significant improvement in efficiency is achieved by the 

proposed LA algorithm based on the fading indicator metric. 

 This is largely due to the reduction in channel under-estimations, which allow for an 

improvement in the average system throughput. 

 The calculation of fading indicators is independent of the scheduling approach employed or 

the number of users since any change in these parameters will be directly reflected on the 

fading indicator metric.

Current LA algorithms have been concentrated on a single-user

channel scenario with no diversity exploitation.

The proposed multiuser diversity (MUD) principle states that by

scheduling users only on their strongest channels, a notable

increase in the aggregate spectral efficiency can be achieved as a

function of the number of users.

By scheduling users on their peaks, deep fades can be effectively

removed and the aggregate received channel can closely resemble

the performance of an AWGN channel.

The conventional and proposed LA schemes are examined under a

2x2 MIMO antenna configuration employing OFDMA.

An urban micro channel environment is generated based on the

extension of spatial channel model (SCME) proposed for LTE.

A total number of users, K=20, is assumed where appropriate.

The conventional MCS

selection strategy based 

on the average PER 

performance provides an

unreliable estimation of 

the performance of the 

instantaneous channel, 

leading to considerably 

sub-optimal performance 

and failure to guarantee 

QoS for real-time traffic. 

This is due to the failure 

of this approach to 

accurately characterise 

the instantaneous 

channel performance, 

due to the large 

associated deviation of 

the average PER curve 

from the instantaneous 

samples from which it is 

comprised.

It can be observed that the average PER performance is highly 

dictated by the few poor channel realisations. Most of the channel 

realisations have PERs considerably lower that the average. 

Therefore, for the average PER approach the LA algorithm under-

estimates the channel for the majority of channel realisations, providing 

poor spectral efficiency. 

In the instances when the current channel quality is over-estimated the 

chosen PHY mode will be too high, leading to a failure in meeting QoS

requirements. 
A significant improvement of 

the average PER 

performance is observed in a 

multiuser scenario. A similar 

trend in the distribution of 

PERs for the individual 

channel samples is also 

observed. Most of the 

samples tend to be better 

than the average, the average 

PER performance however, 

being heavily distorted by a 

few poor realisations. 

•The miss-adaptation ratio is 

defined as the ratio of the range 

of SNR values for which an 

incorrect mode is selected over 

the total SNR operating range

•The conventional LA algorithm 

is likely to under-estimate the 

performance of samples with 

particularly good channel quality.

•In a multiuser scenario, despite 

the reduced variance in required 

SNR values across different 

realisations, significant mode 

miss-adaptations still occur, 

leading to considerable 

performance degradations.

A new fading indicator metric which considers the effect of

scheduling on deep fades and estimates the likelihood of bit errors

arising from these deep fades in a multiuser environment is

proposed in this paper.

A high average SNR value and a small number of frequency

responses in a fade describe a received channel with a low

likelihood of packet errors. Therefore, realisations with high

corresponding fading indicator values are expected to require a

lower SNR levels to achieve a target PER for a given MCS.

A strong correlation between the fading indicator 

and the required SNR is observed 

A significant reduction in miss-adaptations over the

conventional LA approach can be observed


