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1.
Introduction

At the RAN WG1 #30 meeting in San Diego the study item “Analysis of OFDM for UTRAN Evolution” was discussed and two earlier presented proposals [1], [2] for a reference OFDM configuration were further considered. It was concluded that these two configurations may be used to further evaluate the performance of OFDM. It was noted at the meeting that both of the reference configurations could be included in the study, but one of them should be prioritised in the evaluation. 
In this contribution we provide our view on the prioritising between the two proposed OFDM reference configurations. We propose that Set 1 (the configuration based on 7.68Msamples/sec) should be prioritised in the following work on this study item. We also invite discussions on the possibilities for a slight modification to the parameters in this set in order to increase the amount of used system resources.
2.

Comments on the Reference OFDM configurations
The two reference configurations as they are currently discussed [3] in RAN WG1 are listed in Table 1. 
	Parameters
	Set 1 [1]
	Set 2 [2]

	TTI duration (msec)
	2 
	2

	FFT size (points)
	512
	1024

	OFDM sampling rate (Msamples/sec)
	7.68
	6.528

	Ratio of OFDM sampling rate to UMTS chip rate
	2
	17/10

	Guard time interval (cyclic prefix) (samples/μsec)
	56 / 7.29  
 57 / 7.42

	64/9.803

	Subcarrier separation (kHz)
	15
	6.375

	# of OFDM symbols per TTI 
	27
	12

	OFDM symbol duration (μsec)
	66.67 
	166.67

	# of useful subcarriers per OFDM symbol 
	299
	705

	OFDM bandwidth (MHz)
	4.485 
	4.495


Table 1. Two proposed reference configurations for OFDM evaluation

It was noted at the RAN WG1 #30 meeting that one of the configurations should be prioritised in the further work on this study item. We hereby stress that our view is that set 1 should be prioritised since it is based on a lower FFT size and a WCDMA-compatible clock rate. The basis for our suggestion on the prioritising is as follows.
· FFT size

From our point of view a low FFT size is preferred. The reason for this is to enable lower complexity and lower power consumption. In addition, the parameters should be chosen to ensure good synchronisation possibilities, since synchronisation usually is a critical factor. A short symbol duration is therefore preferred to allow a wider subcarrier spacing that makes the system more robust to a frequency offset and phase noise. For these reasons we propose the set based on FFT size of 512 instead of 1024. The resistance to Doppler spread also has to be considered, and it has been shown [1] that an FFT-size of 512 would be enough to enable sufficient resistance to the highest Doppler spread in the discussed channel scenarios.
· Clock rate 

Earlier discussions have pointed out that it is of great importance that the implementation of dual mode UE’s (both WCDMA and OFDM carriers) does not imply too high complexity, and in general the complexity aspects should always be taken into account. 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. It is the total increase in implementation complexity that should be considered and we believe that the importance of compatible clock rates could be enough to justify a somewhat higher implementation complexity in other aspects.  A slight modification of the WCDMA clock rate based on integer division/multiplication can be justified in order to enable a high utilisation ratio of active subcarriers.
3.
Guard interval adjustments
The size of the guard interval is a important since it on one hand must be sufficient to cover most of the delay spread energy of the radio channel impulse response, but on the other hand we will waste resources if the guard interval is chosen too long compared to the radio channel impulse response in the environment were the system is used. Since the cell sizes tend to be very different depending on the deployment scenario, using a worst case guard interval would in very many cases not be efficient. Therefore we would support the use of an additional (shorter) guard interval to be used in urban environments. 
3. Summary

In this paper we provide our view on the choice of prioritising between the two discussed reference configurations. We support the set based on a 7.68MHz clock frequency and 512 points FFT, and we also invite a further discussion on the use of an additional guard interval alternative in order to handle the small cell sizes in urban environments in an efficient way.
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� Requires one extra prefix sample for 8 out of  9 OFDM symbols.





