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1 Introduction

At RAN#28 meeting the requirements for the E-UTRA and E-UTRAN have been updated [1]. Some of the most important ones lie in the spectral efficiency and cell edge rate increase. We believe that RAN WG1 work should focus as much as possible on the reach of these requirements.
According to discussions during last RAN WG1 meeting [4], views are converging to an OFDMA-based multiple access (MA) scheme for the downlink. To help fulfilling the requirements with this OFDMA MA scheme, an extensive survey and evaluation of all candidate techniques leading to performance improvement shall naturally be considered. In that sense, we believe that advanced OFDMA techniques should also be taken into account during the evaluation process.
2 Considerations on advanced techniques
2.1 LTE requirements
Some of the main requirements regarding system performance are listed in section 7 of [1]. These are essential when designing the evolved radio interface. The requirements that have been agreed at RAN level are:

· Downlink spectral efficiency is about 3~4 times larger than for the current Release 6,

· Uplink spectral efficiency is about 2~3 times larger than for the current Release 6,
· Downlink and uplink cell edge bit rates are about 2~3 times larger than for the current Release 6.
OFDMA seems to be the most promising multiple access scheme to meet these requirements [5]
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[7]. There exist several ways to generate OFDM signals, this is the purpose of the following section.
2.2 Advanced OFDMA techniques

We believe that RAN WG1 should not focus only on cyclic-prefix based OFDMA techniques and that every effort shall be made to reach these tight requirements by  possibly considering all candidate techniques. Advanced OFDMA techniques [8][9]
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[15] can potentially bring significant gain in term of spectral efficiency and in terms of cell edge rate. When removing the guard interval a gain in spectral efficiency of about 10 to 15% can easily be expected. Moreover, when using pulse shaped OFDM methods, the resulting spectrum can be much steeper than for cyclic-prefix based OFDM [2], addressing therefore the concerns raised in [4]. Thus for a given channel width, the useful spectrum (or occupied bandwidth) can be increased. Depending on the pulse used to shape the sub-carriers, this additional gain can reach 5~6 %, leading to a potential 20 % improvement in maximum throughput.
The modifications (in the Node B and in the UE) required to consider these techniques are restricted and make them natural candidates for baseline features. Indeed, by means of semi-static over-the-air parameterisation, they can easily co-habit with more traditional techniques when resources become scarce.  As such, they potentially provide futureproofness and flexibility to the air interface. 
Some of these advanced techniques such as IOTA-OFDM show their candidate potential to address major requirements. Moreover, they have proven their feasibility as they have already been adopted and standardized by major committee [3]. 

Finally, we do think that most of the material needed for their evaluation already exists and has been presented and studied within RAN1 WG [8]. Therefore, it cannot slow down evaluation process within Study Item timeframe.
3 Conclusion
The requirements for the LTE agreed at RAN level imply a large gain in spectral efficiency compared to Release 6. The OFDMA techniques we described in section 2.2 can help meeting the system performance requirements. 
It is asked therefore to the group a decision during this ad-hoc meeting upon the consideration of these advanced OFDMA techniques as baseline techniques for LTE. 
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