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1 Introduction

In [1] we propose to adopt for the UE-selected subbands report on PUSCH, the subband labelling
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where the set
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 is the extended binomial coefficient, resulting in unique label 
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As there were concerns related to the implementation complexity of (1), we show in Section 2 that while one example implementation requires at most 15 integer multiplications, 5 integer divisions and 5 integer additions, another example implementation eliminates the multiplications and divisions by employing a 135 word lookup table, and requires 5 integer additions and 6 table look-ups. 
2 Complexity of (1)

Two example implementations are analysed

1. In one example implementation, a binomial coefficient is rewritten and then implemented as 
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 and thus requires computation of 
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 integer multiplications for the numerator and 
[image: image8.wmf]2

-

y

 for the denominator along with one integer division whose result also is an integer.
Hence, the computation of the label 
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 in (1) (being the sum of 
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 binomial coefficients),
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(2)

requires 
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 integer multiplications for the 
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 numerators and 
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 for the 
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 denominators (the rightmost binomial in (2) does not require a division), along with 
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 integer divisions and 
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 integer additions.

Since the 
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 denominators do not depend on the particular set of subband indices
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 they can be computed in advance and stored. Thus, for the largest value of 
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, the computation of (1) requires 15 integer multiplications along with 5 integer divisions and 5 integer additions. The 5 denominator values 720, 120, 24, 6, and 2 are stored.

2. A second implementation employs a look-up table approach. From inspection of (1), in each of the 
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 takes one of the 
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 values in the range 
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). Therefore there are 
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 relevant binomial coefficients for the computation of (1). Moreover, since coefficients with 
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These 
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 non-trivial relevant coefficients are stored in a look-up table with indices 
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 and 
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. The largest values 
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 lead to a table containing 135 binomial coefficients. The computation of (1) thus requires 5 integer additions and 6 table look-ups in a 135-word table (where the wordlength is 19 bits as the largest relevant coefficient among the stored, 
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, requires 19 bits). Finally note that this 135-word table of relevant binomial coefficients is computed with integer additions only (the entries being elements in the Pascal triangle). Therefore, table size can directly be traded for additions, opening up for a variety of implementations with small table sizes and addition-only computations.
3 Conclusion
Two example implementations (one stressing direct computation of the coefficients and the other reducing computations through a look-up table) show that the complexity of the the labelling (1) is very low. Considering also how often a UE should perform (1) for the PUSCH report, the complexity, relative to other UE operations, vanishes.
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