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1.
Introduction
For the DCH enhancement solution in uplink the adoption of TFCI based DCH transmission and a UL DPCCH based structure for control design has been agreed. The TFCI information should be decodable at the Node B as early as possible [1].
The TFCI is agreed to be transmitted during the first 10 slots of a TTI [2]. There is also agreement on maximum size of 7 bits for the TFCI (128 TFCs), but a lower number than 7 bits has not been precluded [1]. 
The current working assumption [2] on TFCI encoding method is to re-use the existing Release 99 method, the 2nd order Reed-Muller code for encoding up to 1024 TFCI values into 32 bit codewords [3]: 

· codewords 0,1,2,…, and up to N are used, where N is equal to the maximum number of TFCs -1 

· the MSB of the TFCI is set to indicate whether 10 ms or 20 ms transmission mode is used in the TTI

· only the first 20 bits of the 32 bit Release 99 codeword are transmitted as the new codeword

Because the adopted rule for truncating the 32 bit Release 99 codeword to the specific 20 bit segment has not been explicitly justified in the Work Item papers, the aim of this document is to present for dicussion some results about the effect on code distance characteristics of the different choices for the bit positions retained by the truncation.
2.
Minimum Hamming distance analysis
Quite obviously the Hamming distance characteristics of the codes generated by truncating the 32 bit Release 99 TFCI codewords to 20 bits depend on which basis sequences and which bit positions will be retained. 
In the following the minimum Hamming distances for various alternative codes for input TFCI sizes of 5 - 7 bits are presented. The allocation of the Release 99 basis sequences (table A.1) for the codes is in increasing index order (Mi,0, Mi,1,…) otherwise, but for the TTI indicator bit an allocation according to the working assumption (always Mi,9) as well as one according to the increasing index order rule (Mi,4, Mi,5, or Mi,6 depending on TFCI size) is included.
Summary of the results is presented as table 2 below, where the following observations can be made
· the minimum Hamming distance is 5 for all codes retaining, according to the working assumption, the bit positions 0-19.

· the best minimum Hamming distance for the 5 bit input TFCI is 8 for several codes, all with the increasing index order set of basis sequences.
· the best minimum Hamming distance for the 6 bit input TFCI is 7 for the code retaining bit positions 4-23 and with Mi,9 in its set of basis sequences (figure 1).
· the best minimum Hamming distance for the 7 bit input TFCI is 6 for the code retaining bit positions 9-28 and with the increasing index order set of basis sequences (figure 1).

 Table 1: Minimum Hamming distances of codes for input TFCI sizes of 5, 6, or 7 bits and using as their basis sequences different contiguous 20 bit segments of selected basis sequences of the R99 (32, 10) TFCI code [3]. 

[image: image1.png]inimum Hamming distances Position of the 20 bit segment in the o
code size basis. 0-19 1-20 2-21 3-22 4-23 5-24 9-28 10-29
Mig - Miz, M; 5 6 7 8 8 8 8 8 8 8 8
(20,5) = =
Mo, s Miz, Mis 5 6 6 6 7 7 7 6 6 6 7
Mig s Mia, M; 5 6 5 5 5 5 5 5 6 6 5
(20,6) o
Mo, . Mis, Mig 5 6 6 6 7 6 5 6 5 5 6
Mig, ... Mis, Mg 5 5 5 5 5 5 5 5 5 6 5
(20,7)
Mo, .., Mis, M;s 5 5 5 5 5 5 5 5 5 5 a




 
[image: image2.png]


        [image: image3.png]



                                                  (20, 6)                                                                                                                    (20, 7)

Figure 1:  Positions of the basis sequence sets of the best (20, 6) and (20, 7) codes of table 2 above within the basis sequence set of the Release 99 TFCI code.
The derivation of the results base on the property of  linear block codes that the minimum Hamming distance equals to the least codeword weight among all its non-zero codewords.
3.
Conclusions

Ín the earlier simulations [4] for the 5 bit TFCI case, the current working assumption for the new TFCI code has ranked the best by error rate performance among the different candidate codes. However, the observations in section 2 of this document, about the minimum Hamming distances in the families of codes enclosing the working proposal, hint that still lower error rates could be reached by simple shift of the truncation window. Another aspect clearly worth consideration is the selection of the basis sequence for the TTI indicator bit.
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Appendix A. Basis sequences for the Release 99 TFCI code

Table A.1: Basis sequences for the R99 (32, 10) TFCI code [3]
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