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1
Introduction

For E-UTRA uplink, an LFDM waveform is constructed in frequency domain by performing a DFT on the modulation symbols and mapping the DFT output to the corresponding “tones”. 

In order to facilitate an efficient implementation, it is preferable that the DFT size can be factorized into a small number of prime numbers. However, the actual DFT size depends on the scheduling decision and is typically a function of scheduling priority, buffer status, power headroom, QoS, etc.
It was agreed in last RAN1 meeting that there should be a restriction in the DFT size with respect to the highest prime factor used. In [1] it was proposed to limit the uplink scheduling grants to allocations corresponding to DFT sizes that can be written as a product of the numbers 2, 3 and 5. This limit in the resource assignment allows for the fast implementation of DFT, however, it also entails a scheduling restriction.
In this document we analyze the corresponding scheduling restriction due to the factorization of DFT size into the allowed prime numbers. 

2
Discussion
With an LFDM transmission for UL data, the allocated frequency resources to a particular UE have to be contiguous. With a time synchronous HARQ, depending on the HARQ termination of different users’ allocation, the available frequency resources need not always be contiguous.

The scheduling decision also depends on the request from each UE, e.g., the buffer status, QoS, power headroom, etc.  The assigned frequency resource cannot exceed the buffer and power capability of the UE.  Further, the scheduler may also employ frequency selective scheduling.

After all these criteria are met, the possible sizes of available contiguous sub-carriers can be fairly limited. Nevertheless, it is important to analyze the percentage of restricted allocations at each bandwidth.
In Figure 1, the percentage of restricted resource allocation is shown as a function of the largest prime factor. 
As expected, the restriction has bigger impact with a wider system bandwidth. 
Assuming that we use {2, 3, 5, 7, 11, 13, 17, 19, 23} as the base prime factors:

· There are no restrictions at 5 MHz

· The restriction is always less than 25%
Note that this plot only shows the percentage of scheduling restriction, not the exact impact on system performance. With multi-user diversity, one can always schedule slightly less number of RB to a given user and use the remaining bandwidth to a different user.
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Figure 1

Restriction on Scheduler
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