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4.3 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 beis used, i.e. the receiver side detects the transport format |
combination using some information, e.g. received power ratio of DPDCH to DPCCH, CRC check resullts.

For uplink, the blind transport format detection is an operator option. For downlink, the blind transport format
detection can be applied with convolutional coding, the maximum number of different transport formats and
maximum data rates allowed shall be specified.

4.3.1 Blind transport format detection

Examples of blind transport format detection methods are given in Annex A.

4.3.2 Explicit transport format detection based on 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.

4.3.3 Coding of Transport-Fformat-Ceombination lindicator (TFCI)

The TFCI bits are encoded using a (320, 10) punetured-sub-code of the second order Reed-Muller code. The coding

procedure is as shown in figure 10.

E s (33;}Q§E;°fﬂ‘*,f’f ».  PUNCtUre to TFCy I
Reed Muller code (30,10) code
TFCI (32,10) sub-code of TFCI code
(10 bits) ————m» second order —> word
-+ Reed-Muller code bg...bg;

Figure 10: Channel coding of TFCI bits

If the TFCI consist of Iessthan 10 bl'[S, itis padded Wlth zeros to 10 bl'[S, by setting the most srgnlflcant bits to zero.

j j , ode-The code words of the (32,10) sub-
code of second order Reed Muller code arelinear combl natlon of 10 basrs sequences—aH-1-s-5-OV-Sk-eodes{Csp 1 5

C3227C32 47Ca2 8 7C32 16 - ae-4-masks(MaskdMask2 - Mask3,-Mask4). The 4-mask-basis sequences are asin the
following table 7.

3GPP
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For TECI information bitsay, &, &, 83, &, &, 8, &, 8g, & (a e-encoderstructure-is-as

Hg-i output code word bits b_are given by:-
fellewingfigure 11

b
whereii
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All 1's ) % (32,6) Bi-orthogonal Code

punetuﬂng—]:spand—ﬂthﬂbﬂs—The utpu Femalﬂﬂg bits are denoted by b, k=0, 1 2, ..., 31.29-(k=29correspondsto
the- MSB-bit)

In downlink, when the SF <istowerthen-128 the encoded and-punctured-TFCI code words are repeated fourtimes
yielding 8 encoded TFCI bits per slot_in norma mode and 16 encoded TFCI bits per slot in compressed mode.
Mapping of repeated bitsto dotsis explained in section 4.3.5.

4.3.4 Operation of Transport-Fformat-Ceombination lindicator (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 away 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.

The TFCI bits are encoded using a (16, 5) bi-orthogonal (or first order Reed-Muller) code. The coding procedure is as
shown in figure 11.

TFCI (16.5) TFCI code
(5 bits)  ——»> bi-orthgor'\al code [ ™ word
Aoy bg,b,..byg

TFCI (16.5) TFCI code
(5 bits)  ——»> bi-orthgor'\al code [ ™ word
Aoy by,bs...0;,

Figure 11: Channel coding of split mode TFCI bits

The code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 8
below.

3GPP
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Table 8: Basis sequences for (16,5) TFCI code

I | Mip | Mia | Miz | Mig | Mia
0 1 1 0 0 0
1 1 0 1 0 0
2 1 1 1 0 0
3 1 0 0 1 0
4 1 1 0 1 0
5 1 0 1 1 0
6 1 1 1 1 0
7 1 0 0 0 1
8 1 1 0 0 1
9 1 0 1 0 1
10 1 1 1 0 1
11 1 0 0 1 1
12 1 1 0 1 1
13 1 0 1 1 1
14 1 1 1 1 1
15 1 0 0 0 0

. .
s ={c_¢ c 1and—+tsbmaweemptanenp
X6 716,07 16177 ~16,15) ’

P Crw
Biorthogonal code words,-Crz—and-Cyg ;- -are then punctured-into-length-15-by puncturing the st bit.

For TECI information bits for DCH &0, 831, @12, 813, 84.4(810iSLSB and &, , iISMSB) and for DSCH &0, 81, &2,
3, Ba(B0iSLSB and & 4.is MSB), the output code word bits b,jo, by, ..., bs1, are given by:

4 4

bzi = é:-o(al,n, M i,n) mOdZJ— 2i+1: é:-o(az,n, M i,n) m0d2

3GPP
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wherei=0...15, |=0,1.

The output bits are denoted by b, k=0,1, 2, ..., 31.

4.3.5 Mapping of TFCI words

4.35.1 Mapping of TFCI word_in non compressed mode

As-onhy-one-code i i i i dene. ~tThe hits of
the code word are dl rectly mapped to the slots of the radlo fralﬂea&elepwtedrmrtheﬂgure—}z Within a slot the bit with
lower index mere-significant-bitis transmitted before the tesssignifieant-bit with higher index. The coded bits by, are
mapped to the transmitted TECI bits dy, according to the following formula

= Bimod 32

For uplink physical channels regardiess of the SF and downlink physical channels, if SF3 128, k=0, 1, 2, ..., 29.
Note that this means that bits bsy and bs; are not transmitted.

MSB LSB
TFCI code [29]2827]26] c o . [1]0]
word - —

R |
L\ /

Sloto | sot1 | e e ¢ | Sot14 |

Radio frame 10 ms

For downlink physical channels whose SF<-istewerthan-128, k=0, 1, 2, ..., 119. Note that this means that bits b, to
b3 are transmitted four times and bits b24 to by, are transmitted three ti mesb#tsef—theiF@l—eeelewerdsare%epeateel

3GPP
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113|213

Slot 1

Slot 0

DPCCH
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o Kl h2 h3 h Kl K2 h3 [y
P14 P14 P14 P14 D214 D214 D214 D214
1 Kkl h2 K3 ns 1 2 3 4
P13 F13 F13 P13 Y213 Y213 Y213 Y213
2 Kl h2 h3 [ Kl h2 h3 h4
P12 S 12 P12 P12 Y212 Y212 Y212 Y212
3 Kl K2 K3 K4 1 2 3 4
P11 P11 P11 P11 D211 D211 D211 D211
4 1 K2 3 [ 1 2 K3 4
F110 F110 F110 110 210 Y210 210 210
5 1 2 3 4 |81 b 2 b 3 b 4
bi,g bi,g bi,g bi,g 2,9 2,9 2.9 2,9
6 1 2 3 4 |81 b 2 b 3 b 4
bI,B bi,s bi,s bi,s 2.8 2.8 2.8 2.8
7 1 2 3 4 |81 2 3 4
bi,7 l31',7 l31',7 l31',7 2.7 2.7 2.7 2.7
8 1 2 3 4 |81 b 2 b 3 b 4
bi,e bi,e bi,e bi,e 2,6 2.6 2.6 2.6
9 1 2 3 4 |81 b 2 b 3 b 4
bi,s bi,s bi,s bi,s 2,5 2.5 2.5 2.5
10 1 2 3 4 1 b 2 3 b 4
bi,4 l31',4 l31',4 l31',4 2.4 2.4 2.4 2.4
11 1 2 3 4 |81 b 2 b 3 b 4
bi,s bi,s bi,s bi,s 2.3 2.3 2.3 2.3
12 1 2 3 4 1 2 3 4
bi,z bj,z bj,z bj,z 2.2 2.2 2.2 2.2
13 1 2 3 4 |81 b 2 b 3 b 4
bl',l bj 1 bj 1 bj 1 2.1 2.1 2.1 2.1
14 1 2 3 4 1 2 3 4
bi,o bi,o bi,o bi,o 2,0 2,0 2.0 2,0

4.3.5.23 Mapping of TFCI in compressed mode

The mapping of the TFCI b|ts in compr&sed mode is d|fferent for upllnk downlink Wlth SF3 128 and downlink with
SF<128. i - -C07-€17-627-E37-C4——Ec5
where:

— e =b e =b e =bec=b_ec=b c=b €s—=bBL-in-split- mode when there are 8
0 M2 01 M201 %2 M201%3 M201% M01%5 M0 19 M4

(o ’Cc 57 1""’Cc Sz
-(E )X -(E )X -(E )X'(E -1

3GPP
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Sletrnumber—4+2*eentam43i%scc 3,5 ,Cc 3,5, 1,...,CC 3,5, Zl,—where*-—@,—l,—z,—iaﬂ,%
5 -(E )X 5 '(E )% 5 -(E )x-(Z-1)

TFCI codeword | Cao| Cos| Cor| Cos| Cos| Caa| Caa] Caz X [ ci] cf cof ci co
R S NS — R N
slot0|slot1|slot2|slot 3|s|0t 4|s|0t5|slot6|s|0t7|s|0t8|slot 9|s|0t 1qs|0t 1]|s|0t 14s|0t 1:1s|0t 14

¢ P
Radio frame 10 ms

S!etrnumber%#eentambi%scc 3, ,CC 3 1,...,Cc 3, QZl,—WheFe*——G,—l,—Z,—:%#Q
-(E )X -(E )X -(E )X-(E -1

TFCI codeword | Co| Cog| Co7| Co6[ Cas| Caa| 23] C22[ Cos] @ @ @ [ G| ca] 3] cof i o
AN ~ A ~ A ~ J AN ~ A ~ J
slot 0] slot 1] slot 2] slot 3[ slot 4[ ot 5 slot 6] slot 7] slot 8] slot 9[slot 1qslot 1islot 13slot 13slot 14

¢ P
Radio frame 10 ms

4.3.5.42.12 Uplink €compressed mode-method-B

For uplink compressed mede-by-method-B-theframemode, the slot format is changed so that no TFCI bitsarelost. The
different framedlot formats in compressed mode eando not match the exact number of TFCI bits for all possible TGLs.
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-therepeated-bitsby-d,; and
the number of bitsin the TFCI field in aslot by Nyec,. Denote by E the first bit to be repeated, et E=NyirNtrcE=30-1-

3GPP




3G TS 25.212 version 3.0.0 45 3G TS 25.212 version 3.0.0

N aNrrc}ed-30. If Niagt 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 mappingrepetition.

= Bimod 32

wherek=0,1,2, ..., min (31, D-1).

If D > 32, the remaining positions are filled by repetition (in reversed order):

Q%J:_b(a k) mod 32
wherek =0, ..., D-33.

d Fal d -c d -c d —¢
53T — CEmod307 Y D-32  C(E-D)mod307 FD-33  C(E-2)mod307° -1 90 O(E- (D- 31))mod 30

4.35.2.2 Downlink compressed mode

Editor: : dod deseriation f o

For downlink compressed mode, the slot format is changed so that no TFCI bits are lost. The different slot formatsin
compressed mode do not match the exact number of TFCI bits for all possible TGLs. DTX is therefore used if the
number of TFCI fields exceeds the number of TFECI bits. The block of fields, where DTX is used, starts on the first
field after the gap. If there are fewer TECI fields after the gap than DTX bhits, the last fields before of the gap are also
filled with DTX.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bitsin
the TECI field in aslot by Ny, Denote by E the first bit to be repeated, E=NiirsNrrci. If Niag® 14, then E corresponds
to the number of the first TFCI bit in the slot directly after the TG. Denote the total number of TFCI bits to be
transmitted by N If SF3 128 then Nyt = 32, else Nyt = 128. The following relations then define the mapping:

Ok = B mod 32)
wherek=0,1, 2, ..., min (E, Niot)-1 and, if E< Ny,

Ot D-Ntot = b(k mod 32)

wherek=E, ..., Niot -1.

DTX bits are sent on dy where k = min (E, Niot), ..., min (E, Nigr) +D - Niot -1.

3GPP




