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1. Introduction
In the last RAN1 #46bis meeting, it was proposed to limit the number of DFT size for the uplink to a product of the factor 2, 3 and 5 [1]. 
In this contribution, we investigate further to show the effect of this limitation .
2.  Complexity and restriction
Figure 1 and Figure 2 shows how DFT and IDFT is used.

[image: image1.emf] 

Mapping  

I FFT  

D FT  


Figure 1  DFT and IFFT at UE transmitter
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Figure 2  IDFT and FFT at Node-B receiver
The number of complex multiplications required for DFT or IDFT ,NDFT, can be obtained to as follows using a well known technique. 

NDFT = N x
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Here, the maximum NDFT is compared between the case that the number of DFT is limited to a product of the factor 2, 3 and 5 and the case for no limitation.
For the case that the number of DFT is limited, NDFT will be maximized when the number of sub carrier is 1200. Then,  

NDFT = 1200 x (2x4+3+5x2) = 25,200
For the case that the number of DFT is not limited, NDFT will be maximized when the number of sub carrier is 12 x 97, max prime number less than 100. Then,  

NDFT = 1200 x (2x2+3+97) = 124,800

The number of complex multiplications required for DFT or IDFT becomes 5 times larger.
The impact of this complexity is very large since the DFT or IDFT is a most costly operation among the signal processing. It may be understood by comparing them with the number of complex multiplications required for FFT or IFFT, NFFT. It can be obtained by the following equation. 

NFFT = N x L/2,

where N = 2L
So the maximum NFFT becomes as follows.
NFFT = 2048 x 11/2 = 11,264.
Compared with it, the complexity due to unlimited DFT size is quite large.

The disadvantage of this limitation is that the usable number of RB is restricted. However, as shown in figure 3, the effect of this restriction seems small. Figure 3 show the usable number of sub carriers from 12 to 1200 for the case that DFT size is limited.
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 Figure 3  Limited number of sub carrier 

Note that it is not necessary to apply this limitation for reference symbol since the reference symbol is a fixed pattern and so there are many techniques to reduce the calculation.

4. Conclusion
In this contribution, we shows the benefit of limiting the DFT size as [1] . 

We propose to limit the number of uplink RB size so as to DFT size becomes a product of the factor 2, 3 and 5.
5. Reference
[1] R1-062852, “DFT size for uplink transmissions”, Ericsson
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