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1.
Introduction

At the RAN #17 meeting a study item “Analysis of OFDM for UTRAN Evolution” was approved, and during RAN1#28bis a number of proposals for a reference OFDM configuration were presented [1], [2], which may be used to evaluate the performance of OFDM. 
In this contribution we provide our view on the proposed OFDM reference configurations. We stress that the parameters in to be used in a reference configuration should be carefully evaluated, considering aspects such as the needed guard interval, the choice of FFT size and usage of very high order of modulation
2.

Comments on the Reference OFDM configuration
·  Dual receiver assumption 

As was pointed out at the last meeting [3] it is of great importance that the implementation of dual mode UE’s (both WCDMA and OFDM carriers) does not imply too high complexity. Hence, the used OFDM parameters should result in a sampling frequency for the OFDM signal that is compatible with the UTRAN clock rates, since it most certainly is desirable to use common clocks in both modes. The total increase in implementation complexity should be considered, and the importance of compatible clock rates could be enough to justify a somewhat higher implementation complexity in other aspects.
In addition, terminals with capabilities to utilize other communication systems than WCDMA, such as GSM, are currently considered, and could also be taken into account when considering parameters for this OFDM reference system.
· Use of 64-QAM
In the process of standardising HSDPA, many aspects on the usage of different modulation schemes have been discussed, and the additional system gain with high order modulation is very much questioned. The additional receiver complexity needed for an acceptable performance is not agreed to be counteracted by the system gains. The same aspects should be considered for the OFDM proposals, and the use of 64QAM should be carefully evaluated before it can be accepted. Even if other communication systems, such as IEEE 802.11a, is using 64QAM it is optional in MMAC HiSWANa and ETSI HiperLAN2, it should be noted that the higher power levels used in UTRAN puts even higher requirements on the hardware complexity, such as RF linearity, than for 64QAM in WLANs.
· Guard Interval
The size of the guard interval depends on the worst case scenario to be considered, since the maximum delay spread of the channel should be taken into account. In order to make comparisons with both urban and sub-urban scenarios, the idea from [lucent] with more than one reference configurations could be used. Today’s short range between most BS in urban areas should be considered so that a short guard interval (~2µs) can be used for urban simulations. For a more long range application a longer guard interval (~10µs) could be considered. A single OFDM reference model only based on a worst case scenario with the few long range situations in rural areas does probably not result in an efficient system for a performance comparison in this study item.
· FFT size
In general a low FFT size is preferred, to enable lower complexity and power consumption. In addition, the parameters should be chosen to ensure good synchronisation possibilities. A short symbol duration is therefore preferred to allow a wider subcarrier spacing, that makes the system more robust to a frequency offset and ensures good resistance to high Doppler spread. 
· Other aspects
When designing a reference OFDM system it should be noted that other implementation aspects such as adjacent band power emission is crucial for the system capacity and network planning. 
3. Summary

In this contribution we have provided our view on the OFDM reference configurations that have been presented to RAN WG1. We stress that the parameters in to be used in a reference configuration should be carefully evaluated, considering aspects such as the needed guard interval, the choice of FFT size and usage of very high order of modulation.
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