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1. Introduction
System level simulation requires a performance estimate for each wireless link, but it is typically infeasible to conduct exhaustive link-level emulation within a reasonable amount of time. Therefore, it is critical to have a simple link error probability predictor that accurately models OFDM system performance. The exponential effective SINR mapping (EESM) method [2] is shown to be a very good link error prediction method for multi-carrier systems, which can map the instantaneous channel state sets into a single effective SINR value (a scalar value) that may then be used to find an estimate of the block-error probability from a set of basic AWGN link-level performance. EESM link error prediction model greatly simplifies the link-to-system mapping interface. Since both 802.11y and 802.16h use OFDM\OFDMA PHY, this method is particularly suitable for the simulation.
2. EESM Based link prediction for OFDM\OFDMA
The exponential ESM (EESM) is derived from Chernoff Union Bound of the pairwise error probability (PEP) [2], and can be generalized to multi-state channel with blocks of different SNR values of each subcarrier or each symbol transmission time interval (TTI). When only considered the influence of channel frequency selectivity, the equation of EESM is given by [3, 4]
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Where 
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 is the packet's equivalent SINR (in linear scale), 
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 is the sub-carrier SINR (in linear scale), N is the number of sub-carriers over which the packet is transmitted, and 
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 is a scaling coefficient determined by the selected modulation and code-rate. The packet is received correctly if the  
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 exceeds the AWGN threshold (determined by the link's rate) plus the specified fade margin.  

3. EESM for the wireless coexistence simulation

Define a packet as a continuous transmission of a block of data, using a single modulation and code-rate.
The received packet can be sectioned into non-overlapping sections, each section with its own received SINR. Since interference can be viewed a kind of flat fading, affecting all the sub-carriers that fall within its duration, the EESM equation can be re-written as:
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Where M is the number of different SINR sections the received packet, Nk is the number of sub-carriers that fall in section k, and 
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 is the received SINR during section k. Since the number of sub-carriers un the section is proportional to its duration, the EESM equation can again be re-written as:
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Where Tk is the section's duration and Tpacket is the packet's duration.

Table 1, taken from [5] and [7], shows the 
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 values for different modulation\coding rates:
	#
	Modulation
	Code Rate
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	1
	BPSK
	½
	0.91

	2
	BPSK
	¾
	0.98


	3
	QPSK
	½
	1.57

	4
	QPSK
	¾
	1.69

	5
	QAM16
	½
	4.56

	6
	QAM16
	¾
	7.33

	7
	QAM64
	½
	12.5

	8
	QAM64
	2/3
	23.3

	9
	QAM64
	¾
	27.7


Table 1: beta values for different modulation/code rates
The packet is received in error if 
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Where 
[image: image13.wmf]AWGN

SNR

is the SNR specified in the Parameters document [6] for the correct reception of the appropriate modulation and code rate of the packet, and FM is the fade margin defined for the simulated scenario. 
[image: image14.wmf]AWGN

SNR

 can be taken directly from Figure 8 in [6] for the 802.16h system, and derived from Figure 3 in [6] for the 802.11y system.
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Abstract


This document provides packet error model for wireless coexistence simulation.
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� The ( value for BPSK¾ was not found in any document. The value shown was interpolated from the rest of the ( values in the table.
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