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1
Introduction

For the very high data rate region, it has been proposed ‎[2]‎[3] to replace the Rel-6 linear scaling of βed with a linear interpolation in the log domain between two or more reference points.
This contribution proposes to consider a piecewise linear scaling or interpolation of βed instead.
2
Discussion
Figure 1 is extracted from ‎[3]. It shows the motivation to modify βed gain factor computation in very high rate region.

[image: image1]
Figure 1. Motivation to modify βed gain factor computation in very high rate region from ‎[3]
We note that there is a deviation from the Rel-6 linear relationship in the R/W region between 1 and 2. However, it seems that the following piecewise linear relationship – with slope 1 in the lower region and slope 2 in the higher region – may be a good candidate for a good enough approximation:


[image: image2.wmf]î

í

ì

>

-

£

=

1

/

,

1

/

*

2

1

/

,

/

*

1

W

R

W

R

W

R

W

R

SNR


Figure 2 shows both this piecewise linear approximation and the Rel-6 linear approximation.
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Figure 2. Piecewise linear with slope=1 for R/W<1 and slope=2 for 1<R/W<2.
If a larger spectral efficiency range is to be covered, the slope should be increased, as illustrated in Figure 3. With a maximum bit rate around 10 Mbps and a channel bandwidth around 4 MHz, the spectral efficiency reaches around 2.5 bits/s/Hz. In order to decrease the approximation error, another breakpoint could also be inserted, as in Figure 4.
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Figure 3. Piecewise linear with slope=1 for R/W<1.5 and slope=3 for 1.5<R/W<3.
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Figure 4. Piecewise linear with slope=1 for R/W<1, slope=2 for 1<R/W<2 and slope=3 for 2<R/W<3.

Potential benefits with piecewise linear approximation:
· The relationship can still be based on scaling (extrapolation) rather than interpolation.

· The relationship can be seen as a natural extension of what we have in Rel-6.

· The UE complexity should be lower compared to interpolation in the log domain.
However, there are scenarios where interpolation between reference points may be beneficial, such as the one described in ‎[1]. If interpolation is desired, piecewise linear interpolation seems to be a more straightforward solution than the logarithmic interpolation proposed in ‎[2]‎[3].
Piecewise linear scaling or interpolation will have a small impact on the relevant specifications text, i.e. subclause 5.1.2.5B.2.3 in TS 25.214. For the piecewise linear scaling, one simple solution could be to assume that the high region starts at a certain TB size, e.g. 11520 bits (a choice which avoids backwards compatibility issues since this TB size is not reachable with 2 ms TTI in Rel-6), and to furthermore assume that there is going to be at least one reference point placed at this breakpoint. Then βed could be calculated in the following way for 2 ms TTI in non-compressed mode, where slope=3 has been assumed in the higher region:
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3

Conclusion

It is proposed to consider introducing piecewise linear scaling or interpolation of βed in Rel-7.
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Deviation from linear relationship happens at R/W = 1





Newly introduced spectral efficiency region in Release 7 due to 16-QAM





Current βed computation is based on 


linear relationship between 
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