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1 Introduction

In the OFDM study item ‎[1], it is desirable to evaluate the relative system-level performances of OFDM and WCDMA on a common base to ensure fairness.  To accomplish this, a reference set of BLER curves for an AWGN channel has been included in ‎[1], and any system-level performances (both OFDM and WCDMA) that are conducted should use these reference error curves to determine TTI block transmission errors.
Since the reference BLER curves were originally obtained for an AWGN channel, it is necessary to map the current geometry and channel conditions (which will involve frequency-selective fading for a multi-path channel, for example) to an effective SIR value that may then be used directly with the AWGN curves to determine the appropriate block error rate.  Section A.4.3.2.1 of ‎[1] proposes an exponential effective SIR mapping (EESM) approach that may be used with OFDM.  The key EESM expression relevant to the current document is:
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where Nu is the number of useful subcarriers being considered, and γk is the specific subcarrier SIR for the kth OFDM subcarrier.  β is a parameter that must be estimated from link-level simulation results for every link mode (modulation and code rate combination) being considered.

This contribution presents link-level simulation results that have been used to estimate appropriate values for β for each of the relevant QPSK and 16QAM link modes that may be used in OFDM system-level simulations.  The BLER points used for the β estimation process are also shown after the EESM mapping has been applied to demonstrate good agreement with the AWGN BLER curves, thus serving to further validate this effective SIR calculation process.
2 Simulation Methodology
For each of the link-modes being considered, a number of link-level simulations were performed.  For each of these individual simulations, a channel instantiation with random fading components for one of the Pedestrian A, Pedestrian B, or Vehicular A channel models was generated and then held fixed over the duration of the simulation.  That is, the frequency response of each channel instantiation remained constant over the length of the corresponding simulation, although the specific AWGN noise applied to the transmitted signal varied between different TTIs.  (The power of the AWGN noise was constant.)  In addition, a random subcarrier interleaver (different for each TTI) was applied to each OFDM symbol within a TTI to emulate the performance that would be obtained from using the user traffic multiplexing scheme described in ‎[3].  All other relevant simulation assumptions were aligned with Annex A of ‎[1].
Each simulation lasted for 10000 TTIs or until 200 TTI block errors had been observed, whichever came first.  Simulation points with observed block error rates between 1% and 80% inclusive were used to estimate appropriate β values for each link mode, as described in more detail below.  This BLER range represented the primary range of interest for further simulation work at the system-level.  In addition, BLER values of 100% do not map to a unique position on the AWGN BLER curves, while BLER values less than 1% may not have observed a sufficient number of block errors in order to yield an accurate BLER estimate.
For each of the candidate BLER points within the desired range, the corresponding subcarrier SIR values were calculated from the channel frequency response profile and other relevant link-level parameters.  Equation (1) was then used to estimate the corresponding effective SIR for different candidate values of β.  The appropriate value of β for each link mode was selected as the value that minimized the effective SIR estimation error term defined as:
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where NBLER is the number of useful simulated BLER points (i.e. in the range from 1% to 80%) for the link mode being considered, (SIReff)m is the effective SIR value for the mth BLER point as calculated from Equation (1), and (SIRAWGN)m is the SIR value from the AWGN BLER curve (contained in Section A.4.4 of ‎[1]) for the link mode being considered that yields the same block error rate as that observed from the link-level simulation for the mth BLER point.  Thus, it can be seen that β is estimated here according to an MMSE (Minimum Mean Squared Error) criterion.
3 EESM Link-Level Simulation Results
Table 1 contains suitable β values for system-level performance evaluations estimated using the MMSE criterion defined in Equation (2).  The numbers of useful BLER points obtained from link-level simulations for each link mode are also given.  For each link mode, at least 100 useful BLER points were obtained and then used to estimate β.  As can be seen, there is some small variation in β between the different QPSK link modes, and a much larger variation for the 16QAM link modes.  This is as expected and reinforces the reasoning that an individually estimated β is required for each link mode.
	Modulation
	Code Rate
	# of BLER Points
	β

	QPSK
	1/3
	191
	1.49

	
	1/2
	132
	1.57

	
	2/3
	159
	1.69

	
	3/4
	186
	1.69

	
	4/5
	111
	1.65

	16QAM
	1/3
	115
	3.36

	
	1/2
	198
	4.56

	
	2/3
	129
	6.42

	
	3/4
	123
	7.33

	
	4/5
	120
	7.68


Table 1:  Estimated β values for each link mode with a random subcarrier interleaver
Figure 1 and Figure 2 show the individual BLER points after the EESM mapping has been applied and compare these mapped points with the AWGN BLER curves from ‎[1].  As can be seen, there is an extremely good match for each of the QPSK link modes.  There is some slight variation between some of the mapped points and the AWGN error curves for the 16QAM link modes, but the agreement is still quite good.  The results contained in these two graphs therefore serve to further validate the effectiveness of using the EESM approach from ‎[1] for modelling OFDM block error performance in system-level simulations (in addition to the earlier results contained in ‎[2]).
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Figure 1:  Mapped EESM points for QPSK modulation with a random subcarrier interleaver                              (Code rates 1/3, 1/2, 2/3, 3/4, and 4/5 from left to right)
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Figure 2:  Mapped EESM points for 16QAM modulation with a random subcarrier interleaver                            (Code rates 1/3, 1/2, 2/3, 3/4, and 4/5 from left to right)
5 Proposed Text for Annex A of TR 25.892

5.1 Proposed Text for A.4.5

The following text proposes a set of reference β values to be used with the Exponential Effective SIR Mapping (EESM) approach described in Section A.4.3.2.1 of ‎[1] for conducting system-level OFDM simulations.  Note that these particular values were obtained for the case of a random OFDM subcarrier interleaver at the link-level.

-------------------------------START of the TEXT --------------------------------------
A.4.5
Reference β Values for the OFDM EESM Approach in System-Level
Simulations

A.4.5.1
Reference β Values Using a Random OFDM Subcarrier Interleaver

Table 18 contains a reference set of β values that may be used with the OFDM Exponential Effective SIR Mapping (EESM) technique described in Section A.4.3.2.1 for performing OFDM system-level simulations with the reference AWGN BLER curves from Section A.4.4.  Note that these β values were estimated from link-level simulations using a random OFDM subcarrier interleaver.

	Modulation
	Code Rate
	β

	QPSK
	1/3
	1.49

	
	1/2
	1.57

	
	2/3
	1.69

	
	3/4
	1.69

	
	4/5
	1.65

	16QAM
	1/3
	3.36

	
	1/2
	4.56

	
	2/3
	6.42

	
	3/4
	7.33

	
	4/5
	7.68


Table 18:  Estimated values for the β parameter in the Exponential Effective SIR Mapping (EESM) for each link mode using a random OFDM subcarrier interleaver

-------------------------------END of the TEXT --------------------------------------






































































































































































































































































































































































































3GPP TSG-RAN-1/TSG-RAN-4 Ad Hoc


Espoo, Finland, January 27-30, 2004




Page 1

_1130735649.unknown

_1135757820.unknown

