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In downlink channels whose spreading factor is less than 128 the TFCI bits are repetition
encoded. In order to remove any possible ambiquity how it is done a text proposal is made to
TS25.212v2.0.1.
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------- --m-mmmememememe—-—————————-Start text proposal-------------------- memememmmeeees

4.3 Coding for layer 1 control

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

The number of TFCI bits is variable and is set at the beginning of the call via higher layer signalling. Encoding
of the TFCI bits depends on the number of them. If there are at most 6 bits of TFCI, the channel encoding is
done as described in section 0. Correspondingly, if the TFCI word is extended to 7-10 bits the channel encoding
is done as explained in the section 0. For improved TFCI detection reliability, in downlink, repetition is used by
increasing the number of TFCI bits within aslot.

4.3.1.1 Coding of default TFCI word

If the number of TFCI bits is up to 6, the TFCI bits are encoded using punctured biorthogonal (30, 6) block
code. The coding procedure is as shown in Figure 1Figure 1Figure1.

_ Biorthogonal Puncture to
TFCI (1-6 bit) ———p} (32,6)code —» (30,6)code ———p TFCI codeword

Figure 1: Channel coding of TFCI bits

If the TFCI consist of less than 6 bits, it is padded with zeros to 6 bits, by setting the most significant bits to zero.
The receiver can use the information that not all 6 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
slot of theradio frame.

The TFCI bits are first encoded using biorthogonal (32, 6) code. The code words of the biorthogonal block code
are from the level 32 of the code three of OV SF codes defined in document TS 25.213. The code words, Cg, ) |

=1,...,32, form an orthogonal set, S, :{C32,1,C32,2,...,C32,32}, of 32 code words of length 32 bits. By taking

the binary complements of the code words of Sc_, , another set, Sc, = {632’1, Cap2 e 632’32} is formed. These

two sets are mutually biorthogonal yielding total of 64 different code words.
Mapping of the TFCI bits to the biorthogonal code words is done as shown in the Figure 2Figure 3Figure 2.

TFCl MSB 32 bits LSB
bits < >
000000 — Ca1 t
000001 — Ca1
000010 — Cazp
000011 — Cxp
¢ ¢ 64 code words
[ ] [ ]
[ ] [ ]
111110 — Ciz32
111111 — Caza v

Figure 232: Mapping of TFCI bits to biorthogonal code words
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Biorthogonal code words, C,,; and C_Zgzyi , are encoded into TFCI code words of length 30 bits by puncturing
the two least significant bits (i.e. the two last bits on right in the Figure 2Figure 3Figure-2).

In downlink, when the SF is lower then 128 the encoded and punctured TFCI code words are repeated four times
yielding 8 encoded TFCI bits per slot. Mapping of repeated bits to slots is explained in section 4.3.3.1.

4.3.1.2 Coding of extended TFCI word

If the number of TFCI bitsis 7-10 the TFCI information field is split into two words of length 5 bits as shown in
the following formula: .

n:=@Q/TFCl E; n is the largest integer being smaller than or equal to the square root of the
transmitted TFCI value.

if TFClI <n®+n
then Wordl:=n: Word2:=TFCl - n?

else Word2:=n: Wordl:=n?+2n- TFCI

Both of the words are first encoded using biorthogonal (16, 5) block code. The code words of the biorthogonal
(16, 5) code are from two mutually biorthogonal sets, Sc :{le,cmz,..., ClG,lG} and its binary complement,
S :{616‘1,61612,...,616116}. Words of set Sc_ 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 Table 1Fable
1Fabled.

Table 1: Mapping of information bits to code words for biorthogonal (16, 5) code

Information bits Codeword
00000 Cie1
00001 516’1
00010 Cis.2
111.01 616’15
11110 Cis16
11111 616’16

Biorthogonal code words, C,g; and C_Zmyi, are then encoded into TFCI code words of length 15 bits by
puncturing the least significant bit (i.e. the rightmost bit).

In downlink, when the SF is lower then 128 the encoded and punctured extended TFCI code words are repeated
four times yielding 8 encoded TFCI bits per slot. Mapping of repeated bitsto slotsis explained in section 4.3.3.2.

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

In the case of DCH in soft handover situation, each Node B shall transmit the identical (30,6) code word for the
UE.

In the case of extended TFCI coding, the Node B shall operate with one of the following modes:

Both words are identical from all links
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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.

4.3.3.Interleaving of TFCI words

4.3.3.1 Interleaving of default TFCI word

As only one code word for TFCI of maximum length of 6 bits is needed no channel interleaving for the encoded
bits are done. Instead, the bits of the code word are directly mapped to the slots of the radio frame as depicted in

the Figure 3Figure SFigure-3. Within a slot the more significant bit is transmitted before the less significant bit.
MSB LSB
TFClcode  [29]28]27]26] D l1]0]
word - I —
Sloto | Slot1 | o e Slot 14

N
4

Radio frame 10 ms

Figure 353: Time multiplexing of code words of (30, 6) code to the slots of the radio frame

For downlink physical channels whose SF is lower than 128, bits of the TFCI code words are repeated and
mapped to slots as shown in the Table x. Code word bits are denoted as b; ;, where subscript i, indicates bit
position in the code word (i=29 is the MSB bit) and subscript j indicates bit repetition. In each slot transmission
order of the bitsis from left to right in the Table x.

Table x. Mapping order of repetition encoded TFCI code word bits into slots.

Slot TFCI code word bits
Q Q29,1 D29,2 D29,3 Q29,4 D28,1 D28,2 QZS,S D28,4
l Q27,1 D27,2 D27,3 Q27,4 D26,1 D26,2 QZG,S D26,4
2 QZS,l D25,2 D25,3 Q25,4 D24,1 D24,2 Q24,3 D24,4
3 Dos1 | Bosp | Doz | Dosa | Doy | By | Doz | baoa
4 Dog | Borp | Bois | Bya | Booa | Booo | Doz | Broa
5 Dios | Dioo | Doz | Dioa | DPigs | Digo | Digs | Diga
6 Dizs | Bizo | Bizs | Diza | Bies | Biso | Diss | Diea
7 Disg | Disp | Biss | Disa | Diag | DBuap | Diaz | Disg
8 D131 | Bizp | Bz | Diza | Bips | By | Doz | bisg
9 g | Buo | Bus | Bua | Bios | Bioo | Doz | bioa
10 Dos | boo Doz | Bos | bgs Dgo, | bgs | bga
11 bra | bro brs | bBra | DBes Dso | De3 | Dea
12 bsy | bsy Dsz | DBsa | Bag Dap | Dasz | Das
13 bss | bsp D3z | DBas | bos Doy | o3 | bos
14 b1 b, b3 b4 b1 bo. bos bo.4
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4.3.3.2 Interleaving of extended TFCI word

After 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 4FigureZFigure-4. Note that bl,i and bz,i denote the |
bit i of code word 1 and code word 2, respectively.

Write

MSB > LB
b114|b113 e o o b1o
Read l
02,14| b2,13 e o o 20
b b b
DPCCH 1,14 | 02,14 113 | D213 o o o 10 | D20
Slot 0 Slot 1 Slot 14

Figure 474: Interleaving of extended TFCI code words

For downlink physical channels whose SF is lower than 128, bits of the extended TFCI code words are repeated
and mapped to slots as shown in the Table y. Code word bits are denoted as b,k j »Where subscript k indicates the

code word, subscript i indicates bit position in the code word (i=14 is the MSB bit) and subscript j indicates bit
repetition. In each slot transmission order of the bitsis from left to right in the Tabley.

Tabley. Mapping order of repetition encoded extended TFCI code word bits to S ots.

Slot Extended TFCI code word bits
O 1 1 1 1 2 2 2 2
- b14,1 b14,2 bl4,3 b14,4 b14,l b14,2 bl4,3 b14,4
1 1 1 1 1 2 2 2 2
- b13,1 b13,2 b13,3 b13,4 b13,1 b13,2 b13,3 b13,4
2 1 1 1 1 2 2 2 2
- b12,1 b12,2 b12,3 b12,4 21 b12,2 b12,3 b12,4
3 1 1 1 1 2 2 2 2
- bll,l bll,Z b11,3 bll,4 bll,l bll,Z 1,3 b11,4
4 1 1 1 1 2 2 2 2
- 0,1 0,2 0,3 0,4 0,1 0,2 0,3 0,4
5 1 1 1 1 2 2 2 2
- b9,1 bg,z bg,s b9,4 b9,1 bg,z bg,s b9,4
6 1 1 1 1 2 2 2 2
- b8 1 2 3 b8 4 1 b8 2 b8 3 4
7 1 1 1 1 2 2 2 2
- 1 b7 2 b7 3 4 b7,1 b7 2 3 b7 4
8 1 1 1 1 2 2 2 2
- be 1 be 2 be 3 be 4 b6,1 be 2 be 3 be 4
9 1 1 1 1 2 2 2 2
- b5 1 b5 2 b5 3 b5,4 b5,l b5 2 b5 3 b5 4
]_0 1 1 1 1 2 2 2 2
_ b4 1 b4 2 b4 3 b4,4 b4 1 b4 2 b4 3 b4 4
11 1 1 1 1 2 2 2 2
- b3 1 b3 2 b3 3 b3,4 b3 1 b3 2 b3 3 b3 4
12 1 1 1 1 2 2 2 2
b2 1 b2 2 b2,3 b2,4 b2 1 b2 2 b2 3 b2 4
13 1 1 1 1 2 2 2 2
bl 1 2 ] 4 bl 1 2 3 4
14 1 1 1 1 2 2 2 2
- bo,1 bo,z bo,s b0,4 bo,1 bo,z bo,s bo,4
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