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3.2
Symbols

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

(x(
round towards (, i.e. integer such that x ( (x(  < x+1
(x(
round towards -(, i.e. integer such that x-1 < (x(  ( x

(x(
absolute value of a number x
(x(
number of elements in a set x or in a list x
sgn(x)
signum function, i.e. [image: image1.wmf]î
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Nfirst 
The first slot in the TG, located in the first compressed radio frame if the TG spans two frames.

Nlast
The last slot in the TG, located in the second compressed radio frame if the TG spans two frames. 

Ntr
Number of transmitted slots in a radio frame.

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

i
TrCH number

j
TFC number
k
Bit number

l
TF number

m
Transport block number

ni
Radio frame number of TrCH i.

p
PhCH number

r
Code block number

I
Number of TrCHs in a CCTrCH.

Ci
Number of code blocks in one TTI of TrCH i.

Fi 
Number of radio frames in one TTI of TrCH i.

Mi
Number of transport blocks in one TTI of TrCH i.
Ndata,j
Number of data bits that are available for the CCTrCH in a radio frame with TFC j.
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Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.
P
Number of PhCHs used for one CCTrCH.
PL
Puncturing Limit for the uplink. Signalled from higher layers
RMi
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

4.2.7.2.2.1
Calculations for normal mode, compressed mode by higher layer scheduling, and compressed mode by spreading factor reduction

First, an intermediate calculation variable [image: image3.wmf]ij

N

 is calculated for all transport channels i and all transport format combinations j by the following formula:
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Then rate matching ratios RFi are calculated for each transport channel i in order to minimise the number of DTX bits when the bit rate of the CCTrCH is maximum. The RFi ratios are defined by the following formula:
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The computation of [image: image6.wmf]TTI
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 parameters is then performed in two phases. In a first phase, tentative temporary values of [image: image7.wmf]TTI
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 are computed, and in a second phase they are checked and corrected. The first phase, by use of the RFi ratios, ensures that the number of DTX indication bits inserted is minimum when the CCTrCH bit rate is maximum, but it does not ensure that the maximum CCTrCH bit rate is not greater than Ndata,*. per 10ms. The latter condition is ensured through the checking and possible corrections carried out in the second phase.

At the end of the second phase, the latest value of [image: image8.wmf]TTI
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is the definitive value.

The first phase defines the tentative temporary [image: image9.wmf]TTI
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 for all transport channel i and any of its transport format l by use of the following formula:
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The second phase is defined by the following algorithm:

for all [image: image11.wmf]j

 in TFCS in ascending order of TFCI do


-- for all TFC
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-- CCTrCH bit rate (bits per 10ms) for TFC j
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 then

for i = 1 to I do 




-- for all TrCH
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 by the formula given at subclause 4.2.7.
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end-if

end-for

end-if

end-for
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 then, for TrCH i at TF l, the output data block of the rate matching is the same as the input data block and the rate matching algorithm of subclause 4.2.7.5 does not need to be executed. 

If [image: image20.wmf]0

,

¹

D

TTI

l

i

N

 the parameters listed in subclauses 4.2.7.2.2.2, 4.2.7.2.2.2A  and 4.2.7.2.2.3 shall be used for determining eini, eplus, and eminus.

4.2.7.2.2.2
Determination of rate matching parameters for convolutionally encoded TrCHs with no need for explicit blind transport format detection
For transport channels for which explicit blind transport format detection does not need to be applied, as specified in subclause 4.3.1, then the rate matching pattern shall be determined according to this subclause.
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For each transmission time interval of TrCH i with TF l, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5. The following parameters are used as input for this algorithm:
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4.2.7.2.2.2A
Determination of rate matching parameters for convolutionally encoded TrCHs with transport channel multiplexing for BTFD in flexible position
For transport channels for which explicit blind transport format detection shall be applied, as specified in subclause 4.3.1, then the rate matching pattern shall be determined according to this subclause.

NOTE: In case when single transport format detection may be applied alternately to explicit blind transport format detection, rate matching, as specified in the subclause 4.2.7.2.2.2, or in this subclause, may be used indifferently, as the result associated to an input data block, as an output data block, output from the rate matching, would be the same. 

In case when explicit blind transport format detection is used, then special care is to be taken so that the rate matching pattern is independent of the single transport formal l of the input data block before the rate matching, so that the UE receiver can de-rate-match without knowing the received transport format.

Let K be the list of transport formats l of transport channel EQ i such that 
[image: image27.wmf]TTI

l

i

N

,

 is not null, and such 
[image: image28.wmf]TTI

l

i

N

,

 are ordered in ascending order, that that is to say :



[image: image29.wmf](

)

{

}

0

/

,

¹

Î

=

TTI

l

i

N

j

TFS

l

K


and



[image: image30.wmf](

)

(

)

(

)

TTI

K

K

i

TTI

K

i

TTI

K

i

N

N

N

,

2

,

1

,

0

<

<

<

<

L


For each transmission time interval of TrCH i with TF l and 
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, then no rate matching is applied, that is to say the data block, as the output data block, output from the rate-matching is empty.

For each transmission time interval of TrCH i with TF l and 
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, then first q is found in {1,2,(, |K| } such that K(q) = l. Then, the input bits of the rate matching are segmented into q segments numbered by n = 1, …, q. The size Xi,n  of segment number n is defined as follows:
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for n > 1

If now 
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 denote the bits of segment number n, the relation of theses bits to the input bits, denoted as 
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for k =  1,2,…,Xi,1
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for z = Xi,1 and k =  z+1, z+2, …, z+ Xi,2
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for z = Xi,1+ Xi,2  and k =  z+1, z+2, …, z+ Xi,3
…
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The rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5. and applied separately to each of the q segments with the following parameters used as input for segment number n:
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puncturing for 
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where a = 2 and 
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 for n > 1, and 
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If now, we denote by Yi,n the size after rate matching of segment number n, for n = 1,…,q then we have :
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If now, 
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 denote bits after rate matching of segment number n, the relation of theses bits to the output bits of the rate matching, denoted as 
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for z =  Yi,1 and for k = z +1, z+2, …, z+ Yi,2
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Figure 4A: Rate matching for explicitly blind transport format detected transport channels

4.2.8
TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are multiplexed into a coded composite transport channel (CCTrCH).

The bits input into the TrCH multiplexing are denoted by [image: image65.wmf]i
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4.2.8.1
Normal TrCH multiplexing

Normal TrCH multiplexing shall be applied when explicit blind transport format detection does not need to be applied to any transport channel comprised within a coded composite transport channel (CCtrCH) or when fixed position multiplexing is used. Radio frames from transport channels are serially multiplexed into the CCTrCH.

The TrCH multiplexing is defined by the following relations:
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k = (V1+V2+…+VI-1)+1, (V1+V2+…+VI-1)+2, …, (V1+V2+…+VI-1)+VI 
4.2.8.2
TrCH multiplexing for BTFD in flexible position

TrCH multiplexing for BTFD in flexible position shall be applied when explicit blind transport format detection shall be applied to at least one transport channel comprised within a coded composite transport channel (CCtrCH) and when flexible position multiplexing is used.

To achieve multiplexing, at least one transport channel is distributed within two lists L and R to be ordered. (L( denotes the number of elements of the list L, and (R( denotes the number of elements of the list R, with (L(+(R( = I.  For all k lying from 1 to (L(, L(k) denotes the transport channel number of the kth transport channel in the list L. Similarly, for all k lying from 1 to (R(, R(k) denotes the transport channel number of the kth transport channel in the list R.

4.2.8.2.1 Distributing TrCHs within L and R lists

Distributing TrCHs within L and R lists includes 3 steps:

step1:

Two sets ETCS and GTCS are formed, where ETCS is defined as a set of transport channels to which explicite blind transport format detection, or single transport format detection is applicable, and GTCS includes all other transport channels. With such a definition, a guided detection is applicable to all the elements of GTCS, and each element of GTCS has an associated guiding channel within ETCS.

step 2:

For each transport channel EQ i comprised within ETCS, a transport channel criterion vector 
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 where gi is a factor relating to the transport channel i and is function of the coding scheme applied to transport channel 
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 given by table below :

	gi
	coding scheme of the transport channel EQ i

	128
	convolutional ½

	211
	convolutional ⅓

	298
	turbo code


(
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 if the transport channel EQ i has a non null size CRC, and transmits at least one transport block for all its transport formats, 
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 is the transport channel number of the transport channel i
step 3:

The following algorithm is run:

	sub step
	comment

	Let list L be empty ;

Let list R be empty ;

Let 
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 be a list criterion vector for the list L;

Let 
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 be a list criterion vector for the list R;
	

	While ETCS is not empty do
	

	Select the transport channel 
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 that is the element of ETCS with the greatest transport channel criterion vector 
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	NOTE

	if 
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Let P be a reference to the list R

Let p be a reference to the  vector 
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else

Let P be a reference to the list L

Let p be a reference to  the vector 
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end if
	NOTE

	Remove the transport channel 
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 from the set ETCS 

Append the transport channel 
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 at the end of the list referred by P
	

	Update the list criterion vector value referred by p to the minimum value between the value of 
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 and its current value;
	NOTE

	While GTCS includes a transport channel for which transport channel 
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 is an associated guiding channel do 

Let the transport channel 
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 be the element of the GTCS with the least transport channel number 
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 and for which transport channel 
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 is an associated guiding channel

Remove the transport channel 
[image: image95.wmf]j

 from the GTCS 

Append the transport channel 
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 at the end of the list referred by P

End While
	

	End while
	

	NOTE: vectors are compared according to a lexicographic order, that is to say If S1, … SK are K ordered sets, with respective order relations <1, <2, …, <k, then the product set 
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4.2.8.2.2
Multiplexing TrCHs from the lists L and R
Radio frames from transport channels of the list L are serially multiplexed together in the order defined by the list L, which results in a first data block. Radio frames from transport channels of the list R are also serially multiplexed together in the order defined by the list R, and then the order of resulting bits is reversed, which results in a second data block. Then the first data block and the second data block are concatenated together.

The TrCH multiplexing is defined by the following relations:
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4.2.9
Insertion of discontinuous transmission (DTX) indication bits

In the downlink, DTX is used to fill up the considered radio frame with bits. The insertion point of DTX indication bits depends on whether fixed or flexible positions of the TrCHs in the radio frame are used, and whether BTFD in flexible position multiplexing is used. It is up to the UTRAN to decide for each CCTrCH whether fixed or flexible positions are used during the connection. DTX indication bits only indicate when the transmission should be turned off, they are not transmitted. 

4.2.9.1
1st insertion of DTX indication bits

This step of inserting DTX indication bits is used only if the positions of the TrCHs in the radio frame are fixed. With fixed position scheme a fixed number of bits is reserved for each TrCH in the radio frame.

The bits from rate matching are denoted by [image: image109.wmf]i
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, where Gi is the number of bits in one TTI of TrCH i. Denote the number of bits in one radio frame of TrCH i by Hi. Denote Di the number of bits output of the first DTX insertion block.

In TTIs containing no compressed frames or frames compressed by spreading factor reduction, Hi is constant and corresponds to the maximum number of bits from TrCH i in one radio frame for any transport format of TrCH i and Di = Fi ( Hi.

In TTIs containing frames compressed by puncturing, additional puncturing is performed in the rate matching block. The empty positions resulting from the additional puncturing are used to insert p-bits in the first interleaving block, the DTX insertion is therefore limited to allow for later insertion of p-bits. Thus DTX bits are inserted until the total number of bits is Di where Di =Fi ( Hi - Np TTI, mi,max, and Hi = Ni,* +  (Ni,*.
The bits output from the DTX insertion are denoted by h i1, h i2, h i3, …, h iDi  Note that these bits are three valued. They are defined by the following relations:
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4.2.9.2
2nd insertion of DTX indication bits


The bits input to the DTX 2nd insertion are denoted by [image: image112.wmf]S
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In non-compressed frames, [image: image113.wmf](
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For compressed frames, N'data,* is defined as [image: image114.wmf])
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 are the number of bits in the data fields of the slot format used for the current compressed frame, i.e. slot format A or B as defined in [2] corresponding to the spreading factor and the number of transmitted slots in use.

In frames compressed by puncturing and when fixed positions are used, no DTX shall be inserted, since the exact room for the gap is already reserved thanks to the earlier insertion of the p-bits.

In frames compressed by higher layer scheduling, additional DTX with respect to normal mode shall be inserted if the transmission time reduction does not exactly create a transmission gap of the desired TGL.

The number of bits available to the CCTrCH in one radio frame compressed by spreading factor reduction or by higher layer scheduling is denoted by [image: image117.wmf]cm

data

N

,*

 and [image: image118.wmf]P

N

R

cm

data

,*

=

.

For frames compressed by spreading factor reduction [image: image119.wmf]2

'

,*

,*

data

cm

data

N

N

=

.

For frames compressed by higher layer scheduling the exact value of [image: image120.wmf]cm

data

N

,*

 is dependent on the TGL which is signalled from higher layers. It can be calculated as[image: image121.wmf]TGL

data

cm

data

N

N

N

-

=

'

,*

,*

.
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Nfirst and TGL are defined in subclause 4.4.
DTX indication bits are denoted by (. Here sk ({0,1, p}and ( ({0,1}.

The bits output from the DTX 2nd insertion are denoted by 
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. Note that these bits are four valued in case of compressed mode by puncturing, and three valued otherwise. 
4.2.9.2.1
2nd insertion of DTX indication bits for normal TrCH multiplexing

In case when normal TrCHs multiplexing is used, as specified in subclause 4.2.8.1, then the DTX indication bits from the DTX 2nd insertion shall be inserted at the end of the radio frame. Note that the DTX will be distributed over all slots after 2nd interleaving.

The bits output from the DTX 2nd insertion block are defined by the following relations:
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4.2.9.2.2
2nd insertion of DTX indication bits for TrCH multiplexing for BTFD in flexible position

In case when TrCH multiplexing for BTFD in flexible position is used, as specified in subclause 4.2.8.2, then the DTX indication bits from the DTX 2nd insertion shall be inserted between bits from the list L of transport channels and bits from the list R, where the lists L and R are defined in subclause 4.2.8.2. Note that the DTX will be distributed over all slots after 2nd interleaving.

Let SL be the number of bits from the list L and SR the number of bits from the list R at the output of transport channel multiplexing. Then, with the notations of subclause 4.2.8.2, SL and SR are defined by: 
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The bits output from the DTX 2nd insertion are defined by the following relations:
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NOTE:
To avoid any confusion, all multiplications are indicated explicitly with a “(” sign in this subclause.
4.3
Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected according to one of the following methods:

-
TFCI based detection: This method is applicable when the transport format combination is signalled using the  TFCI field;

-
explicit blind transport format detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding and CRC check, those transport channels to which this method is applicable are hereinafter also termed as explicitly detectable;
-
guided detection: This method is applicable when there is at least one other TrCH i', hereafter called guiding TrCH, such that:

-
the guiding TrCH has the same TTI duration as the TrCH under consideration, i.e. Fi' = Fi;

-
different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;

-
explicit blind transport format detection is used on the guiding TrCH.

If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport blocks, no explicit blind transport format detection needs to be performed for this TrCH i. The UE can use guided detection for this TrCH or single transport format detection, where the UE always assumes the transport format corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.

For a DPCH associated with a PDSCH, the DPCCH shall include TFCI.

4.3.1
Blind transport format detection

When no TFCI is available then explicit blind transport format detection or guided detection shall be performed on all TrCHs within the CCTrCH that have more than one transport format and that do not use single transport format detection. The UE shall only be required to support blind transport format detection if all of the following restrictions are fulfilled:

1.
either only one CCTrCH is received, or one CCTrCH of dedicated type and one CCTrCH of common type for HS-DSCH are received by the UE; 

If only one CCTrCH is received by the UE, the following conditions apply to that CCTrCH and those TrCHs that are multiplexed on the CCTrCH.  If one CCTrCH of dedicated type and one CCTrCH of common type for HS-DSCH are received by the UE, the following conditions apply to the dedicated type CCTrCH and the TrCHs that are multiplexed on the dedicated type CCTrCH.

2.
the number of CCTrCH bits received per radio frame is 600 or less;

3.
the number of transport format combinations of the CCTrCH is 64 or less;

4.
if flexible positions of the transport channels is used on the CCTrCH to be detectable, then on any explicitly detectable TrCH  EQ i, the size of the encoded transport block set shall be distinctive of the transport format, that is to say: fixed positions of the transport channels is used on the CCTrCH to be detectable;
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5.
convolutional coding is used on all explicitly detectable TrCHs;

6.
CRC with non-zero length is appended to all transport blocks on all explicitly detectable TrCHs;

7.
at least one transport block shall be transmitted per TTI on each explicitly detectable TrCH;

8.
the number of explicitly detectable TrCHs is 3 or less;

9.
for all explicitly detectable TrCHs i, the number of code blocks in one TTI (Ci) shall not exceed 1;

10.
the sum of the transport format set sizes of all explicitly detectable TrCHs, is 16 or less. The transport format set size is defined as the number of transport formats within the transport format set;

11.
there is at least one TrCH that can be used as the guiding transport channel for all transport channels using guided detection.

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

Annex A (informative):
Blind transport format detection

A.1
Blind transport format detection using fixed positions
When fixed positions are used, transport channels can be de-multiplexed a-priori, that is to say without knowing the current TFC. 

Then, for each transport channel comprised within the CCTCH, when explicit blind transport format detection or single transport format detection is applicable, if the method in subclause A.1.1. is not applicable to get the transport format and proceed, the de-1st-interleaving and the de-rate-matching can be performed assuming the maximum bit rate, and the resulting block can be input to the method of subclause A.1.2. De-rate-matching assuming maximum bit rate is made possible by the fact that the rate matching pattern is independent of the actual transport format of the considered input block before the de-rate matching.

Transport channel processing after transport channel demultiplexing is examplified on figure A.1A, where STFS denotes a subset of the transport format set where the transport format is expected. STFS can be the full transport format set when explicit blind detection or single transport format detection is applied, or the singleton determined by the detected transport format of a guiding transport channel when guided detection is applied.
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Figure A.1A: transport channel processing after transport channel de-multiplexing for fixed positions of transport channels
A.1.1
Blind transport format detection using received power ratio

For the dual transport format case (the possible data rates are 0 and full rate, and CRC is only transmitted for full rate), blind transport format detection using received power ratio can be used.

The transport format detection is then done using average received power ratio of DPDCH to DPCCH. Define the following:

-
Pc: Received power per bit of DPCCH calculated from all pilot and TPC bits per slot over a radio frame;

-
Pd: Received power per bit of DPDCH calculated from X bits per slot over a radio frame;

-
X: the number of DPDCH bits per slot when transport format corresponds to full rate;

-
T: Threshold of average received power ratio of DPDCH to DPCCH for transport format detection.

The decision rule can then be formulated as:

If Pd/Pc >T then:

-
full rate transport format detected;

else

-
zero rate transport format detected.

A.1.2
Blind transport format detection using CRC

For the multiple transport format case (the possible data rates are 0, …, (full rate)/r, …, full rate, and CRC is transmitted for all the transport formats), blind transport format detection using CRC can be used.

At the transmitter, the data stream with variable number of bits from higher layers is block-encoded using a cyclic redundancy check (CRC) and then convolutionally encoded. CRC parity bits are attached just after the data stream with variable number of bits as shown in figure A.1.

The receiver knows only the possible transport formats (or the possible end bit position {nend}) by Layer-3 negotiation. The receiver performs Viterbi-decoding on the soft decision sample sequence. The correct trellis path of the Viterbi-decoder ends at the zero state at the correct end bit position.

The blind transport format detection method using CRC traces back the surviving trellis path ending at the zero state (hypothetical trellis path) at each possible end bit position to recover the data sequence. For each recovered data sequence error-detection is performed by checking the CRC, and if there is no error, the recovered sequence is declared to be correct.

The following variable is defined:

s(nend) = - 10 log ( (a0(nend) – amin(nend) ) / (amax(nend)-amin(nend) ) ) [dB]
(Eq. 1)

where amax(nend) and amin(nend) are the maximum and minimum path-metric values among all survivors at end bit position nend, and a0(nend) is the path-metric value at zero state.

In order to reduce the probability of false detection (this happens if the selected path is wrong but the CRC misses the error detection), a path selection threshold D is introduced. The threshold D determines whether the hypothetical trellis path connected to the zero state should be traced back or not at each end bit position nend. If the hypothetical trellis path connected to the zero state that satisfies:

s(nend) ( D
(Eq. 2)

is found, the path is traced back to recover the frame data, where D is the path selection threshold and a design parameter.

If more than one end bit positions satisfying Eq. 2 is found, the end bit position which has minimum value of s(nend) is declared to be correct. If no path satisfying Eq. 2 is found even after all possible end bit positions have been exhausted, the received frame data is declared to be in error.

Figure A-2 shows the procedure of blind transport format detection using CRC.
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Figure A.1: An example of data with variable number of bits.
Four possible transport formats, and transmitted end bit position nend = 3

[image: image139.wmf]Comparison

of S(

n

end

)

S(

n

end

) =< D

S(

n

end

) > D

NG

OK

Viterbi decoding (ACS operation)

to end bit position 

n

end

Calculation of 

S(

n

end

)

Calculation of CRC parity

for recovered data

CRC

Output detected

end bit position 

n

end

’

 *

S

min

 =< 

S(

n

end

)

END

Is 

n

end

 the

maximum value?

Path selection

Tracing back

from end bit position 

n

end

n

end

 = 

n

end

 + 1

n

end

 = 1

S

min

 = D

n

end

’

 = 0

START

S

min

 > 

S(

n

end

)

S

min

 = 

S(

n

end

)

n

end

’

 = 

n

end

No

Yes

* If the value of detected 

n

end

’

 is

“

0

”

, the received frame data is

declared to be in error.


Figure A.2: Basic processing flow of blind transport format detection

A.2
Blind transport format detection using flexible positions

When flexible positions are used, transport channels cannot be de-multiplexed in one single step without knowing the actual TFC like for the fixed positions. Instead, two iterative processes can be used, possibly run independently in parallel. One process is processing the transport channels from the list L, and the other one those from the list R.

The input of the two processes is the sequence of CCTrCH radio frames after processing from the de-physical-channel-segmentation, these frames are hereinafter called multiplexing frames.

Hereinafter, for the sake of simplicity, we consider only one of the two processes, say that for the list L. At each radio frame the process is launched. At each iteration of the process a transport channel from the list L is transport channel de-multiplexed, de-1st-interleaved, de-rate-matched, and transport format detected and channel decoded, starting from transport channel L(1) if its TTI is complete on the current frame, and until the last transport channel in list L with TTI complete in the current radio frame is reached. When the TTI of transport channel L(1) is not complete on the current radio frame, the number of iterations is null.
The crux of this method is that a pointer pn is maintained for each multiplexing frame number n, pn is initially set to zero pointing at the beginning of the multiplexing frame, that is to say the position of L(1) transport channel, and at each iteration of the process, the pointer pn is incremented by the radio frame segment size H( corresponding to the transport format that has been detected in this iteration. This way, pn is always pointing at the next transport channel, if any, to be processed for multiplexing frame n. 

The iterative process for the list L is illustrated on figure A.3.
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Figure A.3: processing flow of blind transport format detection for all the transport channels included within the list L 

Each iteration of the process begins with determining a subset STFS of the transport format set TFS(L(i)) of the considered transport channel L(i). For transport channel L(1), STFS is simply set to TFS(L(1)). For i > 1, STFS takes into-account restrictions over TFS(L(i)) deduced from the knowledge of detected transport fromats for transport channels L(1), L(2),…, L(i-1) obtained in the i – 1 previous iterations. Notably, if L(i) is a guided channel, then, its guiding channel is necessarily in { L(1), L(2),…, L(i-1)}, as implied by the ordering of list L specified in subclause 4.2.8.2, and therefore STFS is a singleton. 

Furthermore, the ordering specified in subclause 4.2.8.2. also forces the ascending order of TTI duration throughout the list L, therefore this iterative method does not interfere either with the usual TTI-wise way of processing : transport channels are de-1st-interleaved, de-rate-matched, and transport format detected/channel decoded at the end of their TTIs, as usual.

The second step of the interation consists in detemining the maxium radio frame segment size H allowed by the determed transport format set subset STFS.

Then, in the third step, a radio frame segment bz,1, bz,2, …, bz,H is determed for each radio frame in the TTI of the considered transport channel L(i) based on the pointers pm and on the maximum segment size H.

Then in the fourth step, a data block B is formed by concatenating the radio frame segments. 

The next and fifth step consists in decoding data block B with TF detection. This function of this step is the same as that illustrated on figure A.1A for fixed positions of transport channels. However data block B differs in nature from the block at the output of the a-priori transport channel demultiplexing used in the fixed positions of transport channel, to the extent that:

(
when the considered transport channel L(i) is not at its maximum rate, bits of data block B not belonging to this transport channel are not necessarily DTX bits, but may be bits from the following transport channels L(i+1), L(i+2), …, L((L(), or form the other list transport channels R(1), R(2), …, R((R(), and

(
rate-matching pattern is determined as specified in subclause 4.2.7.2.2.2A, rather and not as in fixed position.

The former bullet point means that the method of subclause A.1.1. is no longer applicable. The latter bullet point does not prevent to apply the method of A.1.2., as the rate matching pattern is still independent from the TF, as in fixed position. So, the fifth step can be performed as illustrated by figure A.4.
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Figure A.4: transport channel processing after transport channel de-multiplexing for flexible positions of transport channels

The process used for the list R differs only from that of list L to the extent that multiplexing frame are interpreted in the inverse bit order. The description of the process for the list R is therefore deduced from figure A.3 by:

-
replacing any occurrence of L by R
-
using independent n, and pn local variables, 

-
if both process are run in parallel, using independant  EQ i, STFS, H, H(,  z, k, bz,k, B, and l local variables, and

-
replacing step of determining radio frame segment “
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”, which amounts to interpret the multiplexing frame in inverse bit order.
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for m  := n-FL(i)+1 to n do



pm := pm + H(



end for







H( := Hi,l  , where TF l has been detected in previous step
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