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Proposed Text

In [1], Samsung proposed the new Extended TFCI coding scheme having an optimal minimum
distance and almost no complexity increase. This text proposal describes the text changes
related to TFCI coding for FDD mode according to the contribution.

Start of Text Proposal

4.3 Coding for layer 1 control

4.3.1 Coding of Transport-format-combination indicator (TFCI)

The number of TFCI blts isvariable and |sset aﬁ the begl nning of the call V|ah|gher Iayer sngnallmg

Retepeqeeseu#eeﬂet—feund— For |mproved TFCI detect|on rellablllty in downlmk repetltlon is used by
increasing the number of TFCI bits within aslot when SF isless than 128.

H-the number-of TRCHbitstsup-to-6,the The TFCI bits are encoded using (30, 10) punctured
bierthegena-{30,-6)-bleck-code sub-code of the second order Reed-Muller code. The coding procedureis
asshown in Error! Reference source not found..
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Figure 1: Channel coding of TFCI bits

If the TFCI consist of less than 610 bits, it is padded with zeros to 610 hits, by setting the most significant



bits to zero. The receiver can use the information that not all 610 bits are used for the TFCI, thereby
reducing the error rate in the TFCI decoder. The length of the TFCI code word is 30 bits. Thus there are 2
bits of (encoded) TFCI in every dot of the radio frame.
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Firstly, TFCI is encoded by the (32,10) sub-code of second order Reed-Muller code. The code words of
the (32,10) sub-code of second order Reed-Muller code are linear combination of 10 basis sequences: all
1's, 5 OVSF codes (Csp2, Cs23, Co5, Cao9, Cap17), and 4 masks (Maskl, Mask2, Mask3, Mask4). The 4
mask sequences are as following Table 1.

Mask 1 00101000011000111111000001110111

Mask 2 00000001110011010110110111000111

Mask 3 00001010111110010001101100101011

Mask 4 00011100001101110010111101010001
Table 1. Mask sequences

For information bitsay, a;, &, 8s, &4
as following Figure 2.

185,86, 87,88, 8(81SMSB and & is LSB), the encoder structureis
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Figure 2. Encoder structure for (32,10) sub-code of second order Reed-Muller code




Then, the code words of the (32,10) sub-code of second order Reed-Muller code are punctured into length
30 by puncturing 1-st and 17-th bits.

4.3.2 Operation of Transport-format-combination indicator (TFCI) in
soft handover

In the case of DCH in soft handover situation, each-Nede
forthe UE

Hr-the-case-of-extended-FFCl-coding; the Node B shall operate with one of the following modes:

Both words are identical from all links

If one of the links is associated with a DSCH, the TFCI code word may be split in such a way that
the code word relevant for TFCI activity indication is not transmitted from every Node B. The use of
such afunctionality shall be indicated by higher layer signalling. (Split Mode)

4.3.2.1 Coding of TFCI word in soft handover (Split Mode)

In Split Mode, TFECI information is encoded by biorthogonal (16, 5) block code. The code words of the
biorthogonal (16, 5) code are from two mutually biorthogonal sets, S¢ :{Cle,l,Cleyz,...,Cleyle} and its

binary complement, Sc :{616,1,616,2,...,616,16}. Code words of set S, _are from the level 16 of the

code three of OVSF codes defined in document TS 25.213. The mapping of information bits to code
words is shown in the Error! Reference sour ce not found.2.

Table 2: Mapping of information bits to code words for biorthogonal (16, 5) code

Information bits Codeword
00000 Ci61
00001 _ 616,1
00010 _ Cis.2
1101 Cus
11110 Cioro
FEEEH T

Biorthogonal code words, C,q; and C_316’i , are then punctured into length 15 by puncturing 1-st bit.

4.3.3 Interleaving of TFCI words

4.3.3.1 Interleaving of defaut TFCI word_in Normal Mode

As only one code word for TFCI ef-maximum-tength-of-6-bits is needed no channdl interleaving for the
encoded bits are done. Instead, the bits of the code word are directly mapped to the dots of the radio
frame as depicted in the Figure 3. Within a dot the more significant bit is transmitted before the less
significant bit.
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Figure 3: Time multiplexing of code words of (30, 6) code to the slots of the radio frame

4.3.3.2 Interleaving of extended TFCI word_in Split Mode

During soft handover in Split Mode, aAfter channel encoding of the two 5 bit TFCI words there are two
code words of length 15 bits. They are interleaved and mapped to DPCCH as shown in the Figure 4. Note

that b,; and b,; denote the bit i of code word 1 and code word 2, respectively.
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Figure 4: Interleaving of extended TFCI code words in Split Mode
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