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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: transport channel humber representsa TrCH ID assigned to L1 by L2. Transport channels are
multiplexed to the CCTrCH in the ascending order of these IDs.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

/x/ round towards o, i.€. integer such that x </x / < x+1
Ix/ round towards -0, i.€. integer such that x-1 < /x/ <x
/x/ absolute value of x

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

i TrCH number

i TFC number

k Bit number

| TF number

m Transport block number

n Radio frame number

p PhCH number

r Code block number

| Number of TrCHsina CCTrCH.

G Number of code blocksin one TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksin one TTI of TrCH i.
Nrcr codeword Number of TFCI code word bits after TFCI encoding
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.

X, X
y, Y
z,Z
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4.2.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when calculating the rate matching pattern:
Z,, =0

[[; RM ,* Nm,jjx N]

Z. .- forali=1...1(1)

> RM <N,

ANi’j = Zi,j _Zi—l,j — Ni’j foralli=1...1
Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
applied is 1-PL, PL issignalled from higher layers. The possible values for Nyx, depend on the number of physical
channels P, alocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI_code word, usage of TPC and multiframe structure), whichisgivenin[7].

Denote the number of data bitsin each physical channel by U, g, , where p refers to the sequence number 1< p< Py, of
this physical channel as detailed in section 4.2.11, and the second index Sp indicates the spreading factor with the
possible values {16, 8, 4, 2, 1}, respectively. For each physical channel an individual minimum spreading factor Spyy, is
transmitted by means of the higher layers. Then, for Ny, One of the following values in ascending order can be chosen:

pl-Slmin 'Ul-Slmin + Uzrszmin ’Ullsn'min + LJ2rSZmin oot UPmax'(sjmax)min}

Optionally, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Ngaa iS
one of the following values in ascending order:

ViserUig, Uig +UzierUig, +Uzsy lig +Uzgp  +.tUp 16.lig  +Usg +otUp (@ ) |

min

Naata, j fOr the transport format combination j is determined by executing the following algorithm:

|
SET1 = { Ngaa SUch that (ER{RM y}j X Nga — PL X Z RM  x Nx,j isnon negative }

x=1
Ndata,j =min SET1

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with the
relations given at the beginning of this subclause for all possible transport format combinations j and selected every
radio frame.

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters &, €yus, Eminus, aNd X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.
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4.2.14 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
aTFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

4.2.14.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibilty of a TFCI code word length zero, if only one TFC is defined.

4.2.14.2 Explicit transport format detection based on TFCI

421421 Transport Format Combination Indicator (TFCI)

The Transport Format Combination Indicator (TFCI) informs the receiver of the transport format combination of the
CCTrCHs. As soon asthe TFCI is detected, the transport format combination, and hence the individual transport
channels’ transport formats are known, and decoding of the transport channels can be performed.

3GPP
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4.3 Coding for layer 1 control

4.3.1 Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on itslength. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of lessthan 6 bitsis possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedure is as

shown in figure 6.

TFCI (10 bits)

8...8

(32,10) sub-code of
the second order
Reed-Muller code

TFCI code word
by---bs;

Figure 6: Channel coding of the TFCI infermation-bits

TFCI isencoded 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 some among 10 basis sequences. The basis sequences are as

followsin table 8.

Table 8: Basis sequences for (32,10) TFCI code

I Mi,o Mi,1 Mi,2 Mis Mi4 Mis Mi,s Mi7z Mis Mi,o
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0
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| The TFCI informationbitsay, & , &, &, &, 8, 8, & , 3 , 3 (Where ay is LSB and ag is MSB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the
associated DPCH radio frame.

‘ The output TECI code word bits b; are given by:

b. =29:(&X M i’n)mod2

‘ wherei = o,...,31. Ntrc) codeword = 32.
43.1.2 Coding of short TFCI lengths

43.1.2.1 Coding very short TFCIs by repetition

If the number of TFCI bitsis 1 or 2, then repetition will be used for coding. In this case each bit is repeated to atotal of
‘ 4 times giving 4-bit transmission (N1rc cogeword=4) for asingle TFCI bit and 8-bit transmission (Nte¢) code word=8) for 2
TFCI bits. The TFCl-infermation bit(s) by (or by and b, where by isthe LSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
| DPCH radio frame. In the case of two TFCI bits denoted by and b, the TFCI code word shall be { by by by by b by by,
b }.

4.3.1.2.2 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedureis as shown in figure 7.

TFCI (5 bits) (16,5) bi-orthogonal TFCI codeword
ay...8 code Bo...b15

Figure 7: Channel coding of short length TFCl-infermatien bits
The code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 9.

Table 9: Basis sequences for (16,5) TFCI code

i Mio Mi 1 Mi Mi 3 Mi4
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1

| The TFCI information-bitsay , &, & , &, & (Where gy is LSB and a, is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
DPCH radio frame.
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The output code word bits b; are given by:

b. =Z4:(an>< M i’n)mod2

wherei = 0,. ,15 NTFCIM = 16.

4.3.1.3 Mapping of TFCI code word
The mapping of the TFCI code word to the TFCI bit positionsin atimesot shall be as follows.

Denote the number of bitsin the TFCI word by Ntrc cogeworas denote the TECI code word bits by by, where k=0... Ntr¢

code word'l-

bo e bN/Z-l bN/z ot bN-l

/ \

first part of TFCl_code word second part of TFCI_code word

Figure 8: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code wordsin
the framesinthe TTI shall beidentical. If TFCI istransmitted on multiple timeslots in a frame each timeslot shall have
the same TFCI code word.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: transport channel humber representsa TrCH ID assigned to L1 by L2. Transport channels are
multiplexed to the CCTrCH in the ascending order of these IDs.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

/x/ round towards o, i.€. integer such that x </x / < x+1
Ix/ round towards -0, i.€. integer such that x-1 < /x/ <x
/x/ absolute value of x

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

i TrCH number

i TFC number

k Bit number

| TF number

m Transport block number

n Radio frame number

p PhCH number

r Code block number

| Number of TrCHsina CCTrCH.

G Number of code blocksin one TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

NTcE codeword Number of TFCI code word bits after TFCI encoding
M; Number of transport blocksin one TTI of TrCH i.

P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.

X, X
y, Y
z,Z
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4.2.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when calculating the rate matching pattern:
Z,, =0

[[; RM ,* Nm,jjx N]

Z. .- forali=1...1(1)

> RM <N,

ANi’j = Zi,j _Zi—l,j — Ni’j foralli=1...1
Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
applied is 1-PL, PL issignalled from higher layers. The possible values for Nyx, depend on the number of physical
channels P, alocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI_code word, usage of TPC and multiframe structure), whichisgivenin[7].

Denote the number of data bitsin each physical channel by U, g, , where p refers to the sequence number 1< p< Py, of
this physical channel as detailed in section 4.2.11, and the second index Sp indicates the spreading factor with the
possible values {16, 8, 4, 2, 1}, respectively. For each physical channel an individual minimum spreading factor Spyy, is
transmitted by means of the higher layers. Then, for Ny, One of the following values in ascending order can be chosen:

pl-Slmin 'Ul-Slmin + Uzrszmin ’Ullsn'min + LJ2rSZmin oot UPmax'(sjmax)min}

Optionally, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Ngaa iS
one of the following values in ascending order:

ViserUig, Uig +UzierUig, +Uzsy lig +Uzgp  +.tUp 16.lig  +Usg +otUp (@ ) |

min

Naata, j fOr the transport format combination j is determined by executing the following algorithm:

|
SET1 = { Ngaa SUch that (ER{RM y}j X Nga — PL X Z RM  x Nx,j isnon negative }

x=1
Ndata,j =min SET1

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with the
relations given at the beginning of this subclause for all possible transport format combinations j and selected every
radio frame.

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters &, €yus, Eminus, aNd X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.
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4.2.15 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
aTFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

4.2.15.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibilty of a TFCI_code word length zero, if only one TFC is defined.
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4.3 Coding for layer 1 control for the 3.84 Mcps option

4.3.1 Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on itslength. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of lessthan 6 bitsis possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedure is as

shown in figure 6.

TFCI (10 bits)

8...8

(32,10) sub-code of
the second order
Reed-Muller code

TFCI code word
by---bs;

Figure 6: Channel coding of the TFCI infermation-bits

TFCI isencoded 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 some among 10 basis sequences. The basis sequences are as

followsin table 9.

Table 9: Basis sequences for (32,10) TFCI code

I Mi,o Mi,1 Mi,2 Mis Mi4 Mis Mi,s Mi7z Mis Mi,o
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0
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| The TFCI information bitsay, & , &, &, &, 8 , 8, & , 3 , 3 (Where ay is LSB and ag is MSB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the
associated DPCH radio frame.

‘ The output TECI code word bits b; are given by:

b. =29:(&X M i’n)mod2

‘ wherei = o,...,31. Ntrc) codeword = 32.
43.1.2 Coding of short TFCI lengths

43.1.2.1 Coding very short TFCIs by repetition

If the number of TFCI bitsis 1 or 2, then repetition will be used for coding. In this case each bit is repeated to atotal of
‘ 4 times giving 4-bit transmission (N1rc cogeword=4) for asingle TFCI bit and 8-bit transmission (Nte¢) code word=8) for 2
TFCI bits. The TFCI infermation-bit(s) by (or by and b, where by isthe LSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
| DPCH radio frame. In the case of two TFCI bits denoted by and b, the TFCI code word shall be { by by by by b by by,
b }.

4.3.1.2.2 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedureis as shown in figure 7.

TFCI (5 bits) (16,5) bi-orthogonal TFCI codeword
ay...8 code Bo...b15

Figure 7: Channel coding of short length TFCI infermatien-bits
The code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 10.

Table 10: Basis sequences for (16,5) TFCI code

i Mio Mi 1 Mi Mi 3 Mi4
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1

| The TFCI information-bitsay , &, & , &, & (Where gy is LSB and a, is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
DPCH radio frame.
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The output code word bits b; are given by:

b. =Z4:(an>< M i’n)mod2

wherei = 0,. ,15 NTFCIM = 16.

4.3.1.3 Mapping of TFCI code word
The mapping of the TFCI code word to the TFCI bit positionsin atimesot shall be as follows.

Denote the number of bitsin the TFCI code word by Ntec) codeword, d€note the TECI code word bits by b, where k=0...
NTFCI oodeword'l-

bN/Z-l bN/z ot bN-l

/ \

first part of TFCl_code word second part of TFCl_code

Figure 8: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].
If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code wordsin

the framesinthe TTI shall beidentical. If TFCI is transmitted on multiple timeslots in a frame each timeslot shall have
the same TFCI_code word.
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4.4 Coding for layer 1 control for the 1.28 Mcps option

4.4.1 Coding of transport format combination indicator (TFCI) for QPSK

The coding of TFCI for 1.28Mcps TDD is same as that of 3.84Mcps TDD.cf.[4.3.1 'Coding of transport format
combination indicator].

4411 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc codeword» @0d denote the TECI code word bits by by, where k =
0! ey NTFCI oodeword'l

When the number of bitsin the TFCI_code word is 8, 16, 32, the mapping of the TFCI code word to the TFCI bit
positions shall be as follows::

b, bnja-1 Pnja bn/2-1 Pnj2 b

\) V1 V1 V1 \)

|D3N/4-1 3N/4 N-1

1st part of TFCI 2nd part of TFC Brd part of TFCIl  H|th part of TFCI

by bnja-1Pna Pyjoo1 bz Panga-1bPanga by 4
N V1
1st part of 2nd part of 3rd part of 4th part of

TFCIcode word  |TFCIcode word| [TFCIcode word| [TFCI code word

Figure 9: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
where N = Nrteci code word-

When the number of bits in-of the TFCI_code word is 4 , then the TFCI code word is equally divided into two parts for

the consecutive two subframe and mapped onto the end of the first data field in each of the consecutive subframes. The
mapping for Ntec) codeworgi=4 1S shown in figure 10:
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b0 ,b1 b2 ,b3
\ v
/ \ AN
1% Part 2" Part 3" Part 4™ pPart
b0 ,bl b2 ,b3
1% Partof | |ondPartof | |31 Partof | |4th Partof
TFCI field| | TFCI field TFCl field | TFCI field

have the same TFCI code word.

4.4.2

Encoding of TFCI bits depends on the number of them and the modulation in use. When 2 Mcps service is transmitted,
8PSK modulation is applied in 1.28 Mcps TDD option. The encoding scheme for TFCI when the number of bitsare 6 —
10, and less than 6 bits are-is described in section 4.4.2.1 and 4.4.2.2, respectively.

4421

| When the number of TFCI bitsareis 6 — 10, the TFCI bits are encoded by using a (64,10) sub-code of the second order
Reed-Muller code, then 16 bits out of 64 bits are punctured (Puncturing positionsare 0, 4, 8, 13, 16, 20, 27, 31, 34, 38,

when Nregi code word==4

Coding of long TFCI lengths

41, 44, 50, 54, 57, 61% bits). The coding procedure is shown in Figure 11.

3GPP

Figure 10: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,

The location of the 1% to 4" parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms, then successive TFCI code wordsin
the frames within the TTI shall beidentical. If aTFCI is transmitted on multiple timeslots in a frame each timeslot shall

Coding of transport format combination indicator (TFCI) for 8PSK
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TF(_:I (64,10) sub-code _ TECI code word
(10 bits) —» of second order > Puncturing — b b
A9 ..., %0 Reed Muller code 9 ..., 747

Figure 11: Channel coding of long TFCI bits for 8PSK

The code words of the punctured (48,10) sub-code of the second order Reed-Muller codes are linear combination of 10
basis sequences. The basis sequences are shown in Table 12.
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Table 12: Basis sequences for (48,10) TFCI code

Mi,o

Mis

M7

Mi,s

Mis

Mi.a

Mis

Mi,2

Mi,1

Mi,o

10
11
12

13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31

32

33
34
35
36
37

38
39
40

41

42

43

44
45

46

47

Let'sdefinethe TFCI bitsasay, &, &, 3, &, 85, 85, & , 8, 8, Where &, isthe LSB and &y isthe MSB. The TFCI bits

shall correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC

of the CCTrCH in the associated DPCH radio frame.

‘ The output TFCI code word bits b; are given by:

3GPP
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b :i(anx M i‘n)mod2

wherei=0...47. NTEcl code word=48.
44272 Coding of short TFCI lengths

4.4.22.1 Coding very short TFCIs by repetition

When the number of TFCI bitsis 1 or 2, then repetition will be used for the coding. In this case, each bit is repeated to a
total of 6 times giving 6-bit transmission (Ntec) codeword = 6) for asingle TFCI bit and 12-bit transmission (N+trci code word
=12) for 2 TFCI hits. For asingle TFCI bit by, the TFCI code word shall be { by, bq, bo, bo, bo, b} . For two TFCI bits by
and by, the TFCI code word shall be { by, by, b, by, by, by, by, by, bg, by, bo, b1},

44222 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range of 3to 5, the TFCI bits are encoded using a (32,5) first order Reed-Muller
code, then 8 bits out of 32 bits are punctured (Puncturing positionsare 0, 1, 2, 3, 4, 5, 6, 7" bits). The coding procedure
is shown in Figure 12.

TFCI )
R (32,5) First order o . TFCI code word
(5 bits) —> Reed-Muller code » Puncturing — p b
a3 ..., %0 Q.. ba23

Figure 12: Channel coding of short TFCI bits for 8PSK

The code words of the punctured (32,5) first order Reed-Muller codes are linear combination of 5 basis sequences
shown in Table 13.
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Table 13: Basis sequences for (24,5) TFCI code

=
o

ES
ES
ES
=
ES

i3

OO NOO|ARWIN|IFL|IO| —

ROk |lo|r|lo|r|lo|lr|lolr|lor|or|lor|okr|lo|lolr|lo] 2
Rlr|lo|lo|r|r|lolo|kr|r|lo|lokr|r|lo|lokr|r|lo|lokr|r|lolo] 2
PRk~ |lolo|lolo|k|k|k|-|lololo|lokr|k|k|k|lolo|lolo]| 2
[N RN (RN RSN I N N e =l = === = = T S Y S Y T Y
RPlRrlRPRPRPIRIRPPRP|RR|~|lo|lo|lo|lo|o|lo|o|o

Let'sdefinethe TFCI bitsasay, a; , & , &, &, where aisthe LSB and a, isthe MSB. The TFCI bits shall correspond
to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in
the associated DPCH radio frame.

The output code word bits b; are given by:

b :i(anx M i’n)mod2

wherei=0...23. NTFCIM:24'

4.4.2.3 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Ntrc codeword» @0d denote the TFCI code word bits by by, where k =
0! ey NTFC| oodeword'l-

When the number of bitsin the TFCI code word is 12, 24; or 48, the mapping of the TFCI code word to the TFCI bit
positionsin atime slot shall be as follows.
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47
by bnya-1 Pnya Brnja-1 Pniz Panja-r Panga bn-1
) ) L L

1st part of TFCI

2nd part of TFC

3rd part of TFCI

4th part of TFCI

bo bN/4—1 bN/4 bN/2-1 bN/2 b3N/4—1 b3N/4 bN-1
1L VA
1st part of 2nd part of 3rd part of 4th part of
TFCI code word TFCI code word [TFCI code word [TFCI code word

Figure 13: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Nreci code word-

When the number of bitsin the TFCI code word is 6, the TFCI code word is equally divided into two parts for the

consecutive two sub-frames and mapped onto the first datafield in each of the consecutive sub-frames. The mapping of
the TFCI code word to the TFCI bit positionsin atime slot shall be as shown in figure 14.
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bo, b, b

48

bs,

=2
&

&

1st part of TFCI

2nd part of TFCI

3rd part of TFCI

4th part of TFCI

bo, b1, b2 bz, ba, bs
N N
1st part of 2nd part of 3rd part of 4th part of

TFCI code word

TFCI code word

TFCI code word

TFCI code word
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Figure 14: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option when Ntgc code word = 6

The location of the 1% to 4™ parts of the TFCI code word in the timeslot is defined in[7].
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