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1. Introduction
In the meeting #7, ETRI proposed to repeat TFCI code word bits word-by-word,

instead of symbol repetition, for downlink channels whose SF are less than 128[1]. Also ETRI
presented the simulation results for comparing the performances of two repetition schemes in
Ad Hoc 4 meeting of WG1 meeting #8[2].

From the results of Ad Hoc 4 meeting, it was accepted as TFCI repetition in downlink
channels whose SF are less than 128. In this contribution, we will provide the Change Request
to 25.212 for TFCI word repetition in downlink.

2. Contents of changes
The contents of changes are minor in TS 25.212 V3.0.0.

− The contents in two tables (Table 9 in section 4.3.5.1 and Table 10 in section 4.3.5.2) for
TFCI code word bits are re-ordered for downlink channels whose SF are less than 128.

− Order rule of TFCI bits and the condition for each case are changed in section 4.3.5.3
TFCI mapping rule in compressed mode.

− Minor editorial change: “For downlink physical channels whose SF is lower than 128, bits of the
TFCI code words are repeated word-by-word and mapped to slots as shown in the Table 9 (and 10).”

3. Conclusion
ETRI proposes that the bits of the extended TFCI code words are repeated word-by-word

for downlink physical channels whose SF is lower than 128. The word repetition of TFCI code
word bits can obtain the time-diversity gains in TFCI decoding, over the symbol repetition.
Also the only minor changes are required for replacing the symbol repetition by the word
repetition in the current specification, TS 25.212.
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----------------------------------- Text Proposal ---------------------

4.3.5 Mapping of TFCI words

4.3.5.1 Mapping of TFCI word

As only one code word for TFCI 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 1. Within a slot
the more significant bit is transmitted before the less significant bit.

Slot 0 Slot 1 Slot 14

29 28 27 26 1 0

MSB LSB

Radio frame 10 ms

TFCI code
word

Figure 1: Mapping of TFCI code words 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 word-by-

word and mapped to slots as shown in the Table 1. Code word bits are denoted as l
kb , where subscript k,

indicates bit position in the code word (k =29 is the MSB bit) and superscript l indicates bit repetition. In each
slot transmission order of the bits is from left to right in the Table 1.

Table 1: Mapping order of repetition encoded TFCI code word bits into slots.

Slot TFCI code word bits
0 1

29b 2
29b 3

29b 4
29b 1

28b 2
28b 3

28b 4
28b

1 1
27b 2

27b 3
27b 4

27b 1
26b 2

26b 3
26b 4

26b
2 1

25b 2
25b 3

25b 4
25b 1

24b 2
24b 3

24b 4
24b

3 1
23b 2

23b 3
23b 4

23b 1
22b 2

22b 3
22b 4

22b
4 1

21b 2
21b 3

21b 4
21b 1

20b 2
20b 3

20b 4
20b

5 1
19b 2

19b 3
19b 4

19b 1
18b 2

18b 3
18b 4

18b
6 1

17b 2
17b 3

17b 4
17b 1

16b 2
16b 3

16b 4
16b

7 1
15b 2

15b 3
15b 4

15b 1
14b 2

14b 3
14b 4

14b
8 1

13b 2
13b 3

13b 4
13b 1

12b 2
12b 3

12b 4
12b

9 1
11b 2

11b 3
11b 4

11b 1
10b 2

10b 3
10b 4

10b



10 1
9b 2

9b 3
9b 4

9b 1
8b 2

8b 3
8b 4

8b
11 1

7b 2
7b 3

7b 4
7b 1

6b 2
6b 3

6b 4
6b

12 1
5b 2

5b 3
5b 4

5b 1
4b 2

4b 3
4b 4

4b
13 1

3b 2
3b 3

3b 4
3b 1

2b 2
2b 3

2b 4
2b

14 1
1b 2

1b 3
1b 4

1b 1
0b 2

0b 3
0b 4

0b

Slot TFCI code word bits
0 b1

29 b1
28 b1

27 b1
26 b1

25 b1
24 b1

23 b1
22

1 b1
21 b1

20 b1
19 b1

18 b1
17 b1

16 b1
15 b1

14

2 b1
13 b1

12 b1
11 b1

10 b1
9 b1

8 b1
7 b1

6

3 b1
5 b1

4 b1
3 b1

2 b1
1 b1

0 b2
29 b2

28

4 b2
27 b2

26 b2
25 b2

24 b2
23 b2

22 b2
21 b2

20

5 b2
19 b2

18 b2
17 b2

16 b2
15 b2

14 b2
13 b2

12

6 b2
11 b2

10 b2
9 b2

8 b2
7 b2

6 b2
5 b2

4

7 b2
3 b2

2 b2
1 b2

0 b3
29 b3

28 b3
27 b3

26

8 b3
25 b3

24 b3
23 b3

22 b3
21 b3

20 b3
19 b3

18

9 b3
17 b3

16 b3
15 b3

14 b3
13 b3

12 b3
11 b3

10

10 b3
9 b3

8 b3
7 b3

6 b3
5 b3

4 b3
3 b3

2

11 b3
1 b3

0 b4
29 b4

28 b4
27 b4

26 b4
25 b4

24

12 b4
23 b4

22 b4
21 b4

20 b4
19 b4

18 b4
17 b4

16

13 b4
15 b4

14 b4
13 b4

12 b4
11 b4

10 b4
9 b4

8

14 b4
7 b4

6 b4
5 b4

4 b4
3 b4

2 b4
1 b4

0

4.3.5.2 Mapping of TFCI word in Split Mode

After channel encoding of the two 5 bit TFCI words there are two code words of length 15 bits. They are

mapped to DPCCH as shown in the Figure 2. Note that kb ,1  and kb ,2  denote the bit k of code word 1 and code

word 2, respectively.

LSBMSB
Write

Read
b1,14 b1,13 b1,0

b2,14 b2,13 b2,0

b2,14b1,14

Slot 0

b2,13b1,13

Slot 1

b2,0b1,0

Slot 14

DPCCH

Figure 2: Mapping of TFCI code words to the slots of the radio frame in Split Mode

For downlink physical channels whose SF is lower than 128, bits of the extended TFCI code words are repeated

word-by-word and mapped to slots as shown in the Table 2. Code word bits are denoted as l
kjb , , where subscript

j indicates the code word, subscript k indicates bit position in the code word (k=14 is the MSB bit) and
superscript l indicates bit repetition. In each slot transmission order of the bits is from left to right in the Table 2.



Table 2: Mapping order of repetition encoded TFCI code word bits to slots in Split Mode

Slot TFCI code word bits in split mode
0 1

14,1b 2
14,1b 3

14,1b 4
14,1b 1

14,2b 2
14,2b 3

14,2b 4
14,2b

1 1
13,1b 2

13,1b 3
13,1b 4

13,1b 1
13,2b 2

13,2b 3
13,2b 4

13,2b

2 1
12,1b 2

12,1b 3
12,1b 4

12,1b 1
12,2b 2

12,2b 3
12,2b 4

12,2b

3 1
11,1b 2

11,1b 3
11,1b 4

11,1b 1
11,2b 2

11,2b 3
11,2b 4

11,2b

4 1
10,1b 2

10,1b 3
10,1b 4

10,1b 1
10,2b 2

10,2b 3
10,2b 4

10,2b

5 1
9,1b 2

9,1b 3
9,1b 4

9,1b 1
9,2b 2

9,2b 3
9,2b 4

9,2b

6 1
8,1b 2

8,1b 3
8,1b 4

8,1b 1
8,2b 2

8,2b 3
8,2b 4

8,2b

7 1
7,1b 2

7,1b 3
7,1b 4

7,1b 1
7,2b 2

7,2b 3
7,2b 4

7,2b

8 1
6,1b 2

6,1b 3
6,1b 4

6,1b 1
6,2b 2

6,2b 3
6,2b 4

6,2b

9 1
5,1b 2

5,1b 3
5,1b 4

5,1b 1
5,2b 2

5,2b 3
5,2b 4

5,2b

10 1
4,1b 2

4,1b 3
4,1b 4

4,1b 1
4,2b 2

4,2b 3
4,2b 4

4,2b

11 1
3,1b 2

3,1b 3
3,1b 4

3,1b 1
3,2b 2

3,2b 3
3,2b 4

3,2b

12 1
2,1b 2

2,1b 3
2,1b 4

2,1b 1
2,2b 2

2,2b 3
2,2b 4

2,2b

13 1
1,1b 2

1,1b 3
1,1b 4

1,1b 1
1,2b 2

1,2b 3
1,2b 4

1,2b

14 1
0,1b 2

0,1b 3
0,1b 4

0,1b 1
0,2b 2

0,2b 3
0,2b 4

0,2b

Slot TFCI code word bits
0 b1

1,14 b1
1,13 b1

1,12 b1
1,11 b1

2,14 b1
2,13 b1

2,12 b1
2,11

1 b1
1,10 b1

1,9 b1
1,8 b1

1,7 b1
2,10 b1

2,9 b1
2,8 b1

2,7

2 b1
1,6 b1

1,5 b1
1,4 b1

1,3 b1
2,6 b1

2,5 b1
2,4 b1

2,3

3 b1
1,2 b1

1,1 b1
1,0 b2

1,14 b1
2,2 b1

2,1 b1
2,0 b2

2,14

4 b2
1,13 b2

1,12 b2
1,11 b2

1,10 b2
2,13 b2

2,12 b2
2,11 b2

2,10

5 b2
1,9 b2

1,8 b2
1,7 b2

1,6 b2
2,9 b2

2,8 b2
2,7 b2

2,6

6 b2
1,5 b2

1,4 b2
1,3 b2

1,2 b2
2,5 b2

2,5 b2
2,3 b2

2,2

7 b2
1,1 b2

1,0 b3
1,14 b3

1,13 b2
2,1 b2

2,0 b3
2,14 b3

2,13

8 b3
1,12 b3

1,11 b3
1,10 b3

1,9 b3
2,12 b3

2,11 b3
2,10 b3

2,9

9 b3
1,8 b3

1,7 b3
1,6 b3

1,5 b3
2,8 b3

2,7 b3
2,6 b3

2,5

10 b3
1,4 b3

1,3 b3
1,2 b3

1,1 b3
2,4 b3

2,3 b3
2,2 b3

2,1

11 b3
1,0 b4

1,14 b4
1,13 b4

1,12 b3
2,0 b4

2,14 b4
2,13 b4

2,12

12 b4
1,11 b4

1,10 b4
1,9 b4

1,8 b4
2,11 b4

2,10 b4
2,9 b4

2,8

13 b4
1,7 b4

1,6 b4
1,5 b4

1,4 b4
2,7 b4

2,6 b4
2,5 b4

2,4

14 b4
1,3 b4

1,2 b4
1,1 b4

1,0 b4
2,3 b4

2,2 b4
2,1 b4

2,0



4.3.5.3 Mapping of TFCI in compressed mode

The mapping of the TFCI bits in compressed mode is dependent on the transmission time reduction method.
Denote the TFCI bits by c0, c1, c2, c3, c4, …, cC, where:

• kk bc = , C = 29, when there are 2 30 TFCI bits in each slotframe.

� 1
14119

3
15

4
14

1
03

2
02

3
01

4
00 ,,,,,,, bcbcbcbcbcbcbc ======= K , when there are 8 TFCI bits in each slot.

� ( )
l
kkl bc =+−⋅ 430 , C=119, when there are 8 120 TFCI bits in each frameslot.

� 14,1291,141,230,110,20 ,,,,, bcbcbcbcbc ===== K , in split mode when there are 2 TFCI bits in each slot.

• ( ) kjjk bc ,2mod2 =+ , C=29, in split mode when there are 2 30 TFCI bits in each slotframe.

� 1
14,1119

3
0,15

4
0,14

1
0,23

2
0,22

3
0,21

4
0,20 ,,,,,,, bcbcbcbcbcbcbc ======= K , in split mode when there are

8 TFCI bits in each slot.

• 1
14,1119

4
4,28

4
3,17

4
1,15

4
0,14

4
3,23

4
1,21

4
0,20 ,,,,,,,,,, bcbcbcbcbcbcbcbc ======== KKK , in split mode

when there are 120 TFCI bits in each frame.

The TFCI mapping for each transmission method is given in the sections below.

4.3.5.3.1 Compressed mode method A

For compressed mode by method A, all the TFCI bits are mapped to the remaining slots. The number of bits per
slot in uncompressed mode is denoted by Z and Z = (C + 1)/15. The mapping to slots for different TGLs are
defined below.

4.3.5.3.1.1 TGL of 3 slots

Slot number 3 + 2x contain bits 
)1

2

3
()

2

5
(1)

2

5
()

2

5
(

,,,
−−−−−− ZxZCxZCxZC

ccc K , where x = 0, 1, 2, 3, 4, 5

Slot number 4 + 2x contain bits 
)1()

2

5
(

2

3
1)

2

5
(

2

3
)

2

5
(

2

3 ,,,
−−−−−−−−− ZxZZCxZZCxZZC

ccc K , where x = 0, 1, 2, 3, 4, 5

The case when C = 29 is illustrated in Figure 3.

TFCI code word c29 c28 c27 c26 • • • c2 c1 c0c25 c24 c3c4c23 c22

slot 0

Radio frame 10 ms

slot 1 slot 2 slot 3 slot 4 slot 5 slot 6 slot 7 slot 8 slot 9 slot 10slot 11slot 12slot 13slot 14

Figure 3: Mapping of TFCI code with TGL of 3 slots.



4.3.5.3.1.2 TGL of 4 slots

Slot number 4 does not contain any TFCI bits.

Slot number 5 + x contain bits 
)1

2

3
()

2

3
(1)

2

3
()

2

3
(

,,,
−−−−−− ZxZCxZCxZC

ccc K , where x = 0, 1, 2, 3, …, 9

The case when C = 29 is illustrated in Figure 4.

TFCI code word c29 c28 c27 c26 • • • c2 c1 c0c25 c24 c3c4c23 c22

slot 0

Radio frame 10 ms

slot 1 slot 2 slot 3 slot 4 slot 5 slot 6 slot 7 slot 8 slot 9 slot 10slot 11slot 12slot 13slot 14

c23 c5

Figure 4: Mapping of TFCI code with TGL of 4 slots.


