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If the TFCI consist of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bits to zero. The receiver can use the information that not all 10 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 the radio frame.
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 (C32,1 , C32,2 , C32,4 , C32,8 , C32,16 ), and 4 masks (Mask1, Mask2, Mask3, Mask4). The 4 mask sequences are as following table 7.
Table 7: Mask sequences

Mask 1
00101000011000111111000001110111

Mask 2
00000001110011010110110111000111

Mask 3
00001010111110010001101100101011

Mask 4
00011100001101110010111101010001

For information bits a0 , a1 , a2 , a3 , a4 , a5 , a6 , a7 , a8 , a9 (a0 is LSB and a9 is MSB), the encoder structure is as following figure 11.
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Figure 11: Encoder structure for (32,10) sub-code of second order Reed-Muller code
Then, the output words of the (32,10) sub-code of second order Reed-Muller code are punctured into length 30 by puncturing output bits c0 and c16. The remaining punctured bits are denoted by bk, k = 0, 1, 2, …, 29 (k = 29 corresponds to the MSB bit). For compressed mode, the bits c0 and c16 are denoted by b30 and b31.
In downlink, when the SF is lower than 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 4.3.5.
4.3.4
Operation of Transport-format-combination indicator (TFCI) in Split Mode

In the case of DCH in Split Mode, the UTRAN shall operate with as follows:

-
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 cell. The use of such a functionality shall be indicated by higher layer signalling.
TFCI information is encoded by biorthogonal (16, 5) block code. The code words of the biorthogonal (16, 5) code are from two mutually biorthogonal sets,
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 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 8. 
Table 8: Mapping of information bits to code words for biorthogonal (16, 5) code
Information bits
Code word
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Biorthogonal code words, 
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, are then punctured into length 15 by puncturing the 1st bit. The bits in the code words are denoted by 
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, where subscript j indicates the code word and subscript k indicates bit position in the code word (k =14 corresponds to the MSB bit). The punctured bit in each code word is denoted by bj,15; it will only be used in compressed mode.
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 12. Within a slot the more significant bit is transmitted before the less significant bit.
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Figure 12: 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 and mapped to slots as shown in the table 9. Code word bits are denoted as 
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, 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 9.
Table 9: Mapping order of repetition encoded TFCI code word bits into slots.

















































































































































































































































































Slot
TFCI code word bits

0
b129
b128
b127
b126
b125
b124
b123
b122

1
b121
b120
b119
b118
b117
b116
b115
b114

2
b113
b112
b111
b110
b19
b18
b17
b16

3
b15
b14
b13
b12
b11
b10
b229
b228

4
b227
b226
b225
b224
b223
b222
b221
b220

5
b219
b218
b217
b216
b215
b214
b213
b212

6
b211
b210
b29
b28
b27
b26
b25
b24

7
b23
b22
b21
b20
b329
b328
b327
b326

8
b325
b324
b323
b322
b321
b320
b319
b318

9
b317
b316
b315
b314
b313
b312
b311
b310

10
b39
b38
b37
b36
b35
b34
b33
b32

11
b31
b30
b429
b428
b427
b426
b425
b424

12
b423
b422
b421
b420
b419
b418
b417
b416

13
b415
b414
b413
b412
b411
b410
b49
b48

14
b47
b46
b45
b44
b43
b42
b41
b40

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 13. Note that 
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 denote the bit k of code word 1 and code word 2, respectively.
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Figure 13: 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 and mapped to slots as shown in the table 10. Code word bits are denoted as 
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, 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 10.
Table 10: Mapping order of repetition encoded TFCI code word bits to slots in Split Mode

















































































































































































































































































Slot
TFCI code word bits

0
b11,14
b11,13
b11,12
b11,11
b12,14
b12,13
b12,12
b12,11

1
b11,10
b11,9
b11,8
b11,7
b12,10
b12,9
b12,8
b12,7

2
b11,6
b11,5
b11,4
b11,3
b12,6
b12,5
b12,4
b12,3

3
b11,2
b11,1
b11,0
b21,14
b12,2
b12,1
b12,0
b22,14

4
b21,13
b21,12
b21,11
b21,10
b22,13
b22,12
b22,11
b22,10

5
b21,9
b21,8
b21,7
b21,6
b22,9
b22,8
b22,7
b22,6

6
b21,5
b21,4
b21,3
b21,2
b22,5
b22,5
b22,3
b22,2

7
b21,1
b21,0
b31,14
b31,13
b22,1
b22,0
b32,14
b32,13

8
b31,12
b31,11
b31,10
b31,9
b32,12
b32,11
b32,10
b32,9

9
b31,8
b31,7
b31,6
b31,5
b32,8
b32,7
b32,6
b32,5

10
b31,4
b31,3
b31,2
b31,1
b32,4
b32,3
b32,2
b32,1

11
b31,0
b41,14
b41,13
b41,12
b32,0
b42,14
b42,13
b42,12

12
b41,11
b41,10
b41,9
b41,8
b42,11
b42,10
b42,9
b42,8

13
b41,7
b41,6
b41,5
b41,4
b42,7
b42,6
b42,5
b42,4

14
b41,3
b41,2
b41,1
b41,0
b42,3
b42,2
b42,1
b42,0

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: 

-
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, C=127, for the channels whose spreading factor is less than 128.
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The TFCI mapping for each transmission method is given in the sections below.




















4.3.5.3.1
Uplink compressed mode 

For uplink compressed mode,  the slot format is changed so that no TFCI bits are lost. The different slot formats in compressed mode do not match the exact number of TFCI bits for all possible TGLs. The previously punctured bits b31 and b30 and repetition of the TFCI bits is therefore used. 
Denote the number of bits available in the TFCI fields of one compressed radio frame by D, the redundant bit fields by dk, and the number of bits in the TFCI field in a slot by NTFCI. Let E=29-(NfirstNTFCI)mod 30. If Nlast(14, then E corresponds to the number of the first TFCI bit in the slot directly after the TG. The following relations then define the TFCI mapping.
If D>32, then
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The bits are mapped to the slots in descending order starting with the original bits (c29 ...c0) and followed by the repeated ones (dD-31 ...d2) and finally by d1 and d0, i.e. c29 is sent as first bit in the TFCI field of the first transmitted slot and d0 as last bit in the TFCI field of the last transmitted slot. If there are only 30 TFCI bits in the frame, non of the d bits will be sent.
4.3.5.3.2
Downlink compressed mode

For downlink compressed mode, the slot format is changed so that no TFCI bits are lost. The different slot formats in compressed mode can not match the exact number of TFCI bits for all possible TGLs. The previously punctured bits and DTX is therefore used in the remaining TFCI fields.

D-C-1 DTX bits are mapped to the slots subsequently to the TG. If there are less TFCI bits after the TG than D-C-1 bits, then DTX is also used at TFCI bit position 
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 and

Nafter=Number of slots after the gap. (If Nlast will be in the second frame, then Nafter=0.)
The TFCI bits (corresponding to section 4.3.5.3) are mapped to the remaining TFCI bit positions in descending order. 
4.4
Compressed mode

In compressed mode, slots Nfirst to Nlast are not used for transmission of data. As illustrated in figure 16, which shows the example of fixed transmission gap position with single frame method, the instantaneous transmit power is increased in the compressed frame in order to keep the quality (BER, FER, etc.) unaffected by the reduced processing gain. The amount of power increase depends on the transmission time reduction method (see section 4.4.3). What frames are compressed, are decided by the network. When in compressed mode, compressed frames can occur periodically, as illustrated in figure 16, or requested on demand. The rate and type of compressed frames is variable and depends on the environment and the measurement requirements. 
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Figure 16: Compressed mode transmission
4.4.1
Frame structure in the uplink

The frame structure for uplink compressed mode is illustrated in figure 17.
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Figure 17: Frame structure in uplink compressed transmission

4.4.2
Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed transmission. Type A is the basic case, which maximises the transmission gap length. Type B, which is more optimised for power control, can be used if the requirement of the transmission gap length allows that.
-
With frame structure of type A, BTS transmission is off from the beginning of TFCI field in slot Nfirst, until the end of Data2 field in slot Nlast (figure 18(a)).
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