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1 Introduction

RAN has set a target date for the completion of this reduced-scope phase of the OFDM study to June (RAN#24). Given that only one RAN1 meeting remains after RAN1#36, we believe that RAN1 needs to agree on the exact content of the performance evaluation in this meeting. This document presents a discussion of the potential ways forward for the performance evaluation part of the OFDM Study Item.
2 Discussion

Several requests related to performance evaluation have been made during the course of the OFDM study:
· It has been requested to take into account realistic inter-cell interference, i.e. coloured interference, for the performance evaluation of OFDM ‎[2].

· It has been requested to take the Node B / UE impairments into account in the performance evaluation ‎[2].

· It has been requested to take channel estimation into account for the performance evaluation of OFDM ‎[3].

Other requests have also been made previously (e.g. regarding the OFDM link-level modelling, payload sizes and use of 64QAM). However, it is believed that the 3 points listed above constitute the remaining areas of disagreement in RAN1 over the performance evaluation. The following sections address those remaining points, and propose ways forward.
2.1 Coloured Interference

Interference is usually modelled as AWGN in system-level evaluation of WCDMA systems. However, in a realistic multi-cell environment, the interfering signals might not appear to be completely white. This is particularly true for OFDM signals, given that on top of frequency-selective fading, a partial load of the OFDM sub-carriers in the interfering cells will vary the interference power from one sub-carrier to the other. Given the frequency characteristics of an OFDM signal, it is believed that coloured interference might lead to a different system-level performance than AWGN-modelled interference.
Some link-level performance evaluations have been proposed for the case limited to one interfering cell with different loads ‎[4]. Obviously, this limited scenario is not representative of typical multi-cell environments. Multiple cells would have to be simulated in order to assess the performance impact of coloured interference properly.
This performance evaluation can be carried out at the system-level if the link-level performance under coloured interference can be modelled. The so-called Exponential Effective SIR Mapping (EESM), as already described in ‎[1], appears to be a good candidate for such a modelling, given that it is based on no particular assumption related to the PSD of the interference. In the case of coloured interference, the SIR’s computed for each sub-carrier would simply have to take into account both signal and interference power variations.
Proposed Way Forward

· To agree on simulation results with interference modelled as AWGN.
· To look into the performance impact of coloured interference at the system level.

2.2 Impairments

It was originally proposed to include realistic impairments in the evaluation to assess the practicality of including 64QAM for OFDM ‎[5]. Even though 64QAM has not been used in recent system-level results presented to RAN1, some are still requesting impairments to be modelled for the performance evaluation.
In its LS ‎[5], RAN4 provided guidance over the modelling of impairments in RAN. It was proposed to use the current EVM specification for WCDMA to model the Node B impairments. On the other hand, RAN4 made it clear that no specific UE impairment modelling has been ever agreed in RAN4 for WCDMA. They instead have to go through a rather long process including many companies to agree on a UE “implementation margin”. It is obviously not feasible for RAN1 to undertake such a process for the reduced-scope OFDM SI phase finishing in June.
Note that a method for modelling Node B impairments in system-level simulations is proposed in ‎[6].

Proposed Way Forward

· To agree on simulation results without impairments.

· To look into the performance impact of Node B impairments in system-level evaluations.

· To leave UE impairment margins out of this first phase of the study.

2.3 Channel Estimation

Reference ‎[3] proposes a rather long list of aspects to be considered for the channel estimation problem. This list highlights the difficulty of completely and precisely assessing the performance of channel estimation in a final system. Unfortunately, we believe that such an analysis would be difficult to undertake for RAN1 (at least at this point in time) for the following reasons:
· RAN1 is not in a specification phase. Hence, assumptions regarding OFDM parameters and CPICH designs for the study are not definitive, and therefore probably do not warrant the effort required to precisely evaluate the performance of channel estimation schemes.
· Channel estimation technologies are proprietary in nature, and therefore are usually not discussed in RAN.

For this reduced-scope phase of the study, we believe it is sufficient to assess the basic feasibility of OFDM channel estimation (e.g. as proposed in ‎[7]). It was even discussed in the Rel6 Ad Hoc whether such a basic analysis is even required. Note that the feasibility of OFDM channel estimation should not be an issue given the large number of standards currently based on OFDM (DAB, DVB-T, IEEE 802.11, IEEE 802.16, etc.). More detailed analysis and performance assessment of OFDM channel estimation, if required, should be deferred to a potential later phase (e.g. a specification phase).
Proposed Way Forward

· To agree simulation results with perfect channel estimation.

· To evaluate the basic feasibility of channel estimation and related pilot aspects.

· To leave exhaustive evaluation of channel estimation out of this first phase of the study.

3 Summary

Table 1 summarizes the proposed scenarios of evaluation for this phase of the OFDM SI
	Scenario
	Link-level Evaluation
	System-level Evaluation
	Interference
	Impairments
	Channel Estimation

	1
	X
	X
	AWGN model
	None
	Ideal

	2
	
	X
	Coloured
	None
	Ideal

	3
	
	X
	AWGN model
	Node B (Tx EVM)
	Ideal

	4
	X
	
	AWGN model
	None
	Basic feasibility study


Table 1: Proposed Sequence of Performance Evaluation for the OFDM SI
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