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I. Introduction

This contribution proposes the mutual information (MI) based link quality model for evaluating the 
effective link quality of the sub-channel. In IEEE 802.16 OFDMA system, the frequency selectivity 
caused by the multipath channel may introduce large SNR variations across the whole band. It makes 
the SNR of each subcarrier in a sub-channel may be different. In addition, for systems supporting 
adaptive hybrid ARQ or supporting coding block with mixed modulations, a coded block may have 
very different SNR values in different portions of the block with multiple retransmissions, and the 
modulation  order  may change from one sub-block  to  another.  In  order  to efficiently collect the 
accurate performance metric of a  sub-channel  with H-ARQ/mixed modulation schemes during the 
system level  simulation,  defining a  simple and accurate  link-to-system interface for  performance 
mapping is very critical.

Conventional  SNR calculation for  sub-channel  based  on  linear  averaging over  the frequency 
selective channel  cannot reflect the real situation, previous researches [1-3] show that its accuracy 
need to be further improved. A mutual-information-based (MI-based) link quality model is proposed 
here to determine the block error rate (BLER) of the sub-channel in the frequency selective channels 
[1]. The research results [2] show that using this method is easier than using EESM method [3] and 
its accuracy is also good.

II. Text Proposal

--------------------------------------------------Start  of  the 
Text----------------------------------------------------

Add the following text to the evaluation methodology document

Link-to-System Performance Mapping based on Effective SNR

The MI-based link quality model contains a modulation model and a coding model separately 
[1]. The modulation model maps the received SNR of each state/each subcarrier into the mutual 
information  symbol  by  symbol.  The  coding  model  first  normalizes  the  accumulated  mutual 
information of the total  coded bits  within the block to get  the received bit  information rate 
(RBIR), and then maps it to the quality indicators, e.g. BLER (block error rate), based on the 
simulated AWGN performance. The MI-based link quality model structure is shown in Figure 1.
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Figure 1 MI-based link quality model structure

Modulation model
For modulation order m, the symbol information (SI) of the channel symbol SNR value   is 
defined as

}
),|()(

),|({log) ,( 2

x

xy YYPXP
XYPEmSI                                   (1)

where Y is the complex-value channel output symbol with SNR equal to , and P(Y|X, ) is the 
AWGN channel transition probability conditioned on the noise-free channel symbol X.
For the jth symbol with modulation order mj and channel state SNR j, the symbol information 
SI( j, mj) can be obtained by a modulation model look-up table.

Coding model
After gathering SI of each channel state, the information passes to the coding model. The coding 
model consists two parts: the SI collection/correction unit and the quality mapping unit.
The SI collection/correction unit first collects the received coded bit information (RBI) among 
the J symbols with SNR values { 1, 2, …, J} and modulation order {m1, m2, …, mJ}:
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The  RBI  value  is  normalized  by  the  number  of  total  coded  bits  to  obtain  the  received  bit 
information rate (RBIR):
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The RBIR is equivalent to the sample average of normalized SI over the received block for code 
blocks with single modulation mode with the value ranging from 0 to 1.
There is an adjusting factor cod applying to the SI values before they are combined into RBIR 
when considering the practical coding loss from the Shannon limit. 
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The cod can be obtained by training based on simulation results over a set of pre-defined channel 
realizations that covers amount of different channel variations.
The channel quality measurement, e.g. BLER, based on the simulated AWGN performance can 
be obtained by a RBIR-to-BLER mapping.

---------------------------------------------------End  of  the 
Text----------------------------------------------------

III. Summary

An MI-based link quality model is introduced in this contribution to evaluate the effective channel 
quality  for the sub-channel in IEEE 802.16 OFDMA system. By transforming multiple-state SNR 
into the mutual information domain, and then calculating the received bit information rate (RBIR), 
the BLER of the effective channel can be obtained through a RBIR-to-BLER mapping. From [1,2], 
the performance of MI-based link quality model is with high accuracy compared with other existing 
quality models.  Meanwhile, the MI-based link quality model  is simpler and easier to  be  applied in 
system level simulation when the modulation and H-ARQ schemes may be time variant. Based on the 
proposed MI-based link quality model, the results collected by system level simulation will be more 
accurate and closer to real situation.
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