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Work item code: 3 TEI Date: & 18.02.2002
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D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 At the last joint AdHoc RAN1/RAN2 meeting it has been agreed to remove the
channel coding option “no coding” for FDD and 3.84 Mcps TDD. For 1.28 Mcps
TDD this option is still valid.

Summary of change: 3 The channel coding option “no coding” has been removed in the |IE “Type of
channel coding”.

Isolated Impact Analysis
This change affects the channel coding type.

It would not affect implementations behaving like indicated in the CR, it would
affect implementations supporting the corrected functionality otherwise.

Consequences if & An option that is not used by any Radio Bearer would be a mandatory feature for
not approved: all UEs.

Clauses affected: 3

Other specs 88| X | Other core specifications 8 25212, 25.222
affected: || Test specifications
| | O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.
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4.2.2 Channel coding and interleaving

For the channel coding in UTRA threetwo options are supported: ‘
- Convolutional coding.
- Turbo coding.
-—Neo-coding: ‘

Channel coding selection isindicated by higher layers. In order to randomise transmission errors, bit interleaving is
performed further.

CR page 8
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Reason for change: 3 At the last joint AdHoc RAN1/RAN2 meeting it has been agreed to remove the
channel coding option “no coding” for FDD and 3.84 Mcps TDD. For 1.28 Mcps
TDD this option is still valid.

Summary of change: 3 The channel coding option “no coding” has been removed in the |IE “Type of
channel coding”.

Isolated Impact Analysis
This change affects the channel coding type.
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4.2.2 Channel coding and interleaving
For the channel coding in UTRA three options are supported:

- Convolutional coding.

- Turbo coding.

- Nocoding (only 1.28 Mcps TDD).

Channel coding selection isindicated by higher layers. In order to randomise transmission errors, bit interleaving is
performed further.
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Work item code: 3 TEI Date: & 18.02.2002
Category: ¥ F Release: 3 R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
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B (addition of feature), R97 (Release 1997)
C (functional modification of feature) R98 (Release 1998)
D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 At the last joint AdHoc RAN1/RAN2 meeting it has been agreed to remove the
channel coding option “no coding” for FDD and 3.84 Mcps TDD. For 1.28 Mcps
TDD this option is still valid.

Summary of change: 3 The channel coding option “no coding” has been removed in the |IE “Type of
channel coding”.

Isolated Impact Analysis
This change affects the channel coding type.

It would not affect implementations behaving like indicated in the CR, it would
affect implementations supporting the corrected functionality otherwise.

Consequences if & An option that is not used by any Radio Bearer would be a mandatory feature for
not approved: all UEs.
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksin a TTI are serially concatenated. If the number of bitsinaTTI islarger than Z, the maximum size

of acode block in question, then code block segmentation is performed after the concatenation of the transport blocks.
The maximum size of the code blocks depends on whether convolutional coding or ; turbo coding erre-cedingisused |
for the TrCH.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B ;,0,,,5,83;. .-, Wherei isthe TrCH

number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X1, X5, X3,..., X , Wherei

isthe TrCH number and Xi=M;B;. They are defined by the following relations:

Xk =By k=12..8B
Xk =R ,up) kK=Bi+1B+2..,2B

X =0 3k 25) k= 2B+ 1,2B+ 2, ..., 3B,

Xk =B v m ey K= (Mi-1Bi+ 1, (M-1)B+ 2, .., MB

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, isnot a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z = 5114;
The bits output from code block segmentation, for C; # 0, are denoted by O,;,0Q,,,,0;3,...,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.

Number of code blocks:

= [x/z]

[X,/Z] whenZ # unlimited

1 when Z = unlimited and X, # 0

Number of bitsin each code block (applicable for C; = 0 only):

if X <40 and Turbo coding is used, then
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K; = 40
else

Ki=/X1GC/
end if

Number of filler bits: Y; = CGK;, - X;

fork=1toY; -- Insertion of filler bits
Oy = 0
end for

fork=Y+1toK;

Ok = X kv
end for
r=2 -- Segmentation
whiler <C;

fork=1toK;

Oirk = X (ke (r-1)-K,-¥,) |
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,;,0;5,0,3,...,0,, , Wherei isthe

TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Vi1, ¥ir2, Yirss---» Yiry » Where Y isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutiona coding;
- turbo coding;
-—no-coding:
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of Y; in connection with each coding scheme:
- convolutional coding withrate 1/2: Y, = 2*K; + 16; rate 1/3: Y; = 3*K; + 24,
- turbo coding with rate 1/3: Y; = 3*K; + 12;
~—he-eodingY,=K;:
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Table 1: Usage of channel coding scheme and coding rate

CR page 15

Type of TrCH Coding scheme Coding rate
BCH
RP/-\CCHH Convolutional coding 12
1/3, 1/2
CPCH, DCH, DSCH, FACH Turbo coding 1/3

No-coding
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42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with
equation 1 for &l possible transport format combinations j and selected every radio frame. Nygaj IS given from
subclause 4.2.7.1.1.

cm
data, j

cm
data,

In a compressed radio frame, N, ; isreplaced by N in Equation 1. N is given asfollows:

In aradio frame compressed by higher layer scheduling, N g;av ; isobtained by executing the algorithm in subclause

N
4.2.7.1.1 but with the number of bitsin one radio frame of one PhCH reduced to 1; of the value in normal mode.

Ny isthe number of transmitted sotsin a compressed radio frame and is defined by the following relation:

15-TGL , if Nt + TGL < 15
N N 4« » in first frame if Nirst + TGL > 15

30—-TGL — Ny, in second frame if N + TGL > 15

Niir¢ @and TGL are defined in subclause 4.4.

In aradio frame compressed by spreading factor reduction, No = = 2x (N [\ ) where

data, j
15-N

N, =——TxN
TGL 15

data,j

data, j

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 4.2.7.5 does not need to be executed.

If AN;; = O the parameters listed in subclauses 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining &, €yus, and
Eminus (regardlessiif the radio frame is compressed or not).

42.7.1.2.1 Uncoded-and-cConvolutionally encoded TrCHs

R=AN;; mod N;; -- note: in this context AN;; mod N;; isin the range of 0 to N;-1 i.e. -1 mod 10 = 9.
if R= 0and2xR< N;

thenq=[ N;j/R |
else

q= N/ (R-N;) |
endif
-- note: g isasigned quantity.
if giseven

thenq' = q+ ged( g , Fi)/ Fi - where ged (| of , F;) means greatest common divisor of | g and F;

-- note that g’ is not an integer, but a multiple of 1/8

ese

qg=q
endif
forx=0toF;-1
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Sl Lxxq | mod Fi] = (| Lxxqr]| div F)
end for
ANi = AN”‘

a=2

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where :

Xi = N;., and

€ni = (Y PLr(m)]x|AN; | + 1) mod (a&N;).
€olus = axN;

Eminus = &% [ANj|

puncturing for AN <0, repetition otherwise.

CR page 26
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42.7.2.1.3 Determination of rate matching parameters for uneceded-and-convolutionally encoded
TrCHs
AN; =AN;
For compressed mode by puncturing, AN;is defined as: AN; = AN T,rn'a;mm instead of the previous relation.
a=2
N, = max N;™

1eTFS(i)

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X, =NJ™

€, =axN_

plus
eminus =ax |AN| |

Puncturing if AN, < O, repetition otherwise. The values of ANiT' may be computed by counting repetitions or
puncturing when the algorithm of subclause 4.2.7.5 isrun. The resulting values of ANiTlr' can be represented with
following expression.
AN, |x X,

max

AN/ :[ 1xsgn(ANi)

TT

For compressed mode by puncturing, the above formula produces ANU '™ instead of AN .1|T '

427214 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. AN, . >0, the parametersin subclause 4.2.7.2.1.3 are
used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1),
1% parity (b=2), and 2™ parity bit (b=3).

a=2 when b=2
a=1whenb=3
The bitsindicated by b=1 shall not be punctured.

{LANim/zj, forb=2

AN = (AN, .. /2], forb=3

In Compressed Mode by puncturing, the following relations are used instead of the previous ones:

ANP = |_AN-TrI ‘cm‘m/ZJ, for b=2

i,max

ANP, = [ANTTEmm /2] for =3

! I,max
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N_ = max(N™/3
X1 eTRS(i )( il )

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subcaluse 4.2.7.5. The following parameters are used as input:

X, =N;"/3

€ = Niex

€ius = ax Ny
e :axMNH

‘minus

The values of ANiT' may be computed by counting puncturing when the algorithm of subclause 4.2.7.5 isrun. The

resulting val ues of ANiT' can be represented with following expression.

|ANZ|x X, o5 | ANP[x X,
—+ . e ., S —

AN =—
N, N

max

In the above equation, the first term of the right hand side represents the amount of puncturing for b=2 and the second
term represents the amount of puncturing for b=3.

For compressed mode by puncturing, the above formula produces ANJr '™ instead of AN .1|T '
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4.2.7.2.2.2

AN, = AN,™

a=2

CR page 33

Determination of rate matching parameters for uneceded-and-convolutionally encoded

TrCHs

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X, =Nj"

e|ni =1

eplus =ax Ni-ll_rI
€inus = a><|ANi|

minus

puncturing for AN, < O, repetition otherwise.
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4.2.7.3 Bit separation and collection in uplink

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:
- All of the systematic bits that are from turbo encoded TrCHs.

- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
seguence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The second sequence contains:

- All of the first parity bitsthat are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The third sequence contains.

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.The bit separation function is transparent for uncoded
FrCHs-convolutionally encoded TrCHSs; and for turbo encoded TrCHs with repetition. The bit separation and bit
collection areillustrated in figures 5 and 6.

Rate matching

E Xiik Yaik E
Radio frame | 1 |Bit separation Bit i TrCH
segmentation | €i; Xzih Rate matching yzih collection | fix| | Multiplexing

| algorithm \

| ék’ Rate matching ék» :

i algorithm i

......... >

Figure 5: Puncturing of turbo encoded TrCHs in uplink
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Rate matching
Radio frame | | [Bit separation Bit i TrCH
mentation g ! X1 ik_ | collection [fik 1 | Multiplexin
I Seg €k 1ik _ Yaik ik p g )
! Rate matching |
| algorithm i

____________________________________________________

Figure 6: Rate matching for uncodedFrCHs-convolutionally encoded TrCHs;
and for turbo encoded TrCHs with repetition in uplink

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one. The offsets o, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o o a3
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬂr\ .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) Po Jii Ji2 Ps Pa Bs Be pr
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.3.1 Bit separation

The bits input to the rate matching are denoted by €,,€,,€5,...,8y , wherei isthe TrCH number and N; is the

number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;;. The bits after separation are denoted by X1, X2, Xgig- - -» Xix, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.3, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bitsin each separated bit

sequence. The relation between € and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-1) 41 (e 3, ) mod3 k=123, ... X% X = LN /3]
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XN 3l = € gin 3k k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = e|,3(k—l)+l+(a2+ﬂnl ymod3 k=123 ... X X =LN; /3]
Xaik = € 3k Detr(ogepyImods  K=L23.,% X =INi /3]

For uneoded-FrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Xl,i,kZQ,k k:1,2,3,...,Xi Xi:Ni

42.7.3.2 Bit collection

The bits Xk are input to the rate matching a gorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yiizs Yizr- -1 Yoiv, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by 7, Z;,, Z3,. - .1 Zyy -

After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by f,, f;,, fis,..., Ty,
wherei isthe TrCH number and V= N;+4N;;. The relations between Ypik, Zyik, and fik are given below.

For turbo encoded TrCHs with puncturing (Yi=X):

2 3(k-1)+1+(ey+ i Jmod3 = Y1k k=123, ..., Y

Z g N i3lk = Yri| N3k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 thisrow is not needed.
Z 3k De1e (o fr ymod3 = Yzik  K=L2,3, .0

4,3(k71)+1+(a3+ﬂni ymod3 = Y3 k k=123 ..

After the bit collection, bits Z k with value o, where {0, 1}, are removed from the bit sequence. Bit fi,l corresponds to

the bit Z , with smallest index k after puncturing, bit fi,g corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Z = Yiik k=1,23,...)Y,

When repetition is used, fi k=2 x and Y;=Vi.

When puncturing is used, Y;=X; and bits 7 \ with value , where 52{0, 1}, are removed from the bit sequence. Bit fi,l

corresponds to the bit 7 x with smallest index k after puncturing, bit fi,z corresponds to the bit z; x with second smallest
index k after puncturing, and so on.

4.2.7.4 Bit separation and collection in downlink
The systematic bits of turbo encoded TrCHSs shall not be punctured, the other bits may be punctured.

The systematic bits, first parity bits and second parity bits in the bit sequence input to the rate matching block are
therefore separated into three sequences of equal lengths.

The first sequence contains ;
- All of the systematic bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
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The second sequence contains:;

- All of thefirst parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The third sequence contains.

- All of the second parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for unceded-F+CHs-convolutionally encoded TrCHs; and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 7 and 8.

Rate matching
: Xiik yl% |
Channel i |Bit separation Bit i 1% insertion of
coding |G Xzih Rate matchin yzih collection giql DTX
! algorithm g ! indication
| é‘ Rate matching ﬁ‘ |
i algorithm i
Figure 7: Puncturing of turbo encoded TrCHs in downlink
Rate matching
Channel  |Bit separation Bit | [1% insertion of
coding [Cix! Xaik Viik_ | collection {gi | DTX
—P> g e L >
: Rate matching : indication
i agorithm !
Figure 8: Rate matching for uncodedFrCHs-convolutionally encoded TrCHs;
and for turbo encoded TrCHs with repetition in downlink
42.7.4.1 Bit separation

The bitsinput to the rate matching are denoted by C;;, G5, C;3,. . ., G, , Wherei isthe TrCH number and E; is the
number of bitsinput to the rate matching block. Note that E; is a multiple of 3 for turbo encoded TrCHs and that the
transport format | for simplicity has been left out in the bit numbering, i.e. Ei= Ni]_r ' The bits after Separation are
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denoted by X1, X2 Xgizs- - -» Xgix, - FOr turbo encoded TrCHs with puncturing, b indicates the three sequences defined

in section 4.2.7.4, with b=1 indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; isthe
number of bitsin each separated bit sequence. The relation between Cik and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k =Ci,3(k—l)+l k:]., 2, 3, ...,Xi Xi = Ei 13
X2,i,k = Ci,3(k—l)+2 k= 1, 2, 3, ey Xi Xi = Ei /3
X3,i,k = Ci,3(k—l)+3 k= 1, 2, 3, . Xi Xi = Ei 13

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Xl,i,k :Ci,k k:1,2,3,...,Xi Xi:Ei

42.7.4.2 Bit collection

The bits Xpik are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yyizs Yoigr- -1 Yoy, -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by 7, Z;,, Z3,. - .1 Zyy -
After bit collection, the bits indicated as punctured are removed and the bits are then denoted by g;, 9;5, 9i3,-- -1 Oig, »

wherei isthe TrCH number and G= N, + AN,|" . The relations between Ypik, Zvik, and Qik are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):

Z k141 = Yiik k=123 ...Y
Z 3k-1+2 = Yoik k=1,23,....Y,
Z 3-1)+3 = Yaik k=123, ...

After the bit collection, bits Z k with value 5, where {0, 1}, are removed from the bit sequence. Bit gj,1 corresponds

to the bit Z  with smallest index k after puncturing, bit g 2 corresponds to the bit 7 i with second smallest index k after
puncturing, and so on.

For uneoded-TFrCHs;-convol utionally encoded TrCHSs; and turbo encoded TrCHs with repetition:

Z,=Yux k=1,23..Y

When repetition is used, Qi k=7 x and Y;=G,.

When puncturing is used, Y;=X; and bits 7 x with value o, where 5{0, 1}, are removed from the bit sequence. Bit gj 1

corresponds to the bit z x with smallest index k after puncturing, bit g » corresponds to the bit Z  with second smallest
index k after puncturing, and so on.

CR page 39



3GPP TSG RAN Meeting #15 R1-02-0308
Jgu, Korea, 5—8, March, 2002

CR-Form-v5 |

CHANGE REQUEST ‘
|
% 25212 CR 128 grev ] ¥ Curentversion: 4 3 ) # ‘

For HELP on using this form, see bottom of this page or look at the pop-up text over the 8 symbols.

Proposed change affects: (U)SIMl:l ME/UE Radio Access Network| X | Core Networkl:l

Title: ¥ Removal of channel coding option “no coding” for FDD
Source: ¥ TSG RANWG1
Work item code: 3 TEI Date: & 18.02.2002
Category: ¥ A Release: # REL-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (addition of feature), R97 (Release 1997)
C (functional modification of feature) R98 (Release 1998)
D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 At the last joint AdHoc RAN1/RAN2 meeting it has been agreed to remove the
channel coding option “no coding” for FDD and 3.84 Mcps TDD. For 1.28 Mcps
TDD this option is still valid.

Summary of change: 3 The channel coding option “no coding” has been removed in the |IE “Type of
channel coding”.

Isolated Impact Analysis
This change affects the channel coding type.

It would not affect implementations behaving like indicated in the CR, it would
affect implementations supporting the corrected functionality otherwise.

Consequences if & An option that is not used by any Radio Bearer would be a mandatory feature for
not approved: all UEs.

Clauses affected: ¥ 422,423,427.1,42.7.2,42.7.3,42.7.4

Other specs 88| X | Other core specifications $ 25201, 25.215, 25.222, 25.225
affected: || Test specifications
| | O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

CRpage 1l



3GPP TS 25.212 v4.3.0 (2001-12) CR page 13

4.2.2  Transport block concatenation and code block segmentation

All transport blocksin a TTI are serially concatenated. If the number of bitsinaTTI islarger than Z, the maximum size

of acode block in question, then code block segmentation is performed after the concatenation of the transport blocks.
The maximum size of the code blocks depends on whether convolutional coding or ; turbo coding erre-cedingisused |
for the TrCH.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B ;,0,,,5,83;. .-, Wherei isthe TrCH

number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X1, X5, X3,..., X , Wherei

isthe TrCH number and Xi=M;B;. They are defined by the following relations:

Xk =By k=12..8B
Xk =R 4y kK=Bi+1B+2..,2B

X =0 3k 25) k= 2B+ 1,2B+ 2, ..., 3B,

Xk =B v m ey K= (Mi-1Bi+ 1, (M-1)B+2 .., MB

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, isnot a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z = 5114;

-—ne-channel-coding—Z=unlimited:
The bits output from code block segmentation, for C; # 0, are denoted by O,;,0Q,,,,0;3,...,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.

Number of code blocks:

= [x/z]

[X,/Z] whenZ # unlimited

1 when Z = unlimited and X, # 0

Number of bitsin each code block (applicable for C; = 0 only):
if X <40 and Turbo coding is used, then
K; =40

else
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Ki=/—Xi/Ci7
end if

Number of filler bits: Y; = CK, - X;

fork=1toY; -- Insertion of filler bits
Oy = 0
end for

fork=Y+1toK;

O = X (kv
end for
r=2 -- Segmentation
whiler <G

fork=1toK;

Oirk = X (ke (r-1)-K,-¥,) |
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,;,0,;,0,3,...,0,, , Wherei isthe

TrCH number, r is the code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Vi1, ¥ir2, Yirss---» Yiry » Where Y isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutional coding;
- turbo coding;
-—hno-coding:
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of Y; in connection with each coding scheme:
- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K, + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12;
~—nho-eoding—Y =K.
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Table 1: Usage of channel coding scheme and coding rate

CR page 15

Type of TrCH Coding scheme Coding rate
BCH
RP/-\CCHH Convolutional coding 12
1/3, 1/2
CPCH, DCH, DSCH, FACH Turbo coding 1/3

No-coding
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42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with
equation 1 for &l possible transport format combinations j and selected every radio frame. Nygaj IS given from
subclause 4.2.7.1.1.

cm
data, j

cm
data,

In a compressed radio frame, N, ; isreplaced by N in Equation 1. N is given asfollows:

In aradio frame compressed by higher layer scheduling, N g;av ; isobtained by executing the algorithm in subclause

N
4.2.7.1.1 but with the number of bitsin one radio frame of one PhCH reduced to 1; of the value in normal mode.

Ny isthe number of transmitted sotsin a compressed radio frame and is defined by the following relation:

15_ TGL y |f Nfirst + TGL S 15

= N.
r first “in first frame if Nrst + TGL > 15

30-TGL- N, . .
, in second frame if Nfrst + TGL > 15

Niir¢ and TGL are defined in subclause 4.4.

Inaradio frame compressed by spreading factor reduction, Ny, ; = 2x (Ndata‘ ;= Npg, ) where
15-N,
Npg = 15 X Ndala,j

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 4.2.7.5 does not need to be executed.

If AN;; # O the parameters listed in subclauses 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining &, €us, and
Eminus (regardlessiif the radio frame is compressed or not).

427121 Uneoded-and-eConvolutionally encoded TrCHs
R=AN;; mod N;; -- note: in this context AN;; mod N;; isin the range of 0 to Nj-1 i.e. -1 mod 10 = 9.
if R= 0and2xR< N;

thengq=[ N;;/R |
else

q=I N/ (R-N;) |
endif
-- note: g isasigned quantity.
if giseven

thenq' = q+ged( g , Fi)/ Fi -- where ged (| of , F;) means greatest common divisor of | g and F;

-- note that g’ is not an integer, but a multiple of 1/8

ese

q=q
endif
forx=0toF;-1
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Sl Lxxq | mod Fi] = (| Lxxqr]| div F)
end for
ANi = AN”‘

a=2

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where :

Xi = N;., and

€ni = (Y PLr(m)]x|AN; | + 1) mod (a&N;).
€olus = axN;

Eminus = &% [ANj|

puncturing for AN <0, repetition otherwise.

CR page 26
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42.7.2.1.3 Determination of rate matching parameters for uneceded-and-convolutionally encoded
TrCHs
AN; =AN;
For compressed mode by puncturing, AN;is defined as: AN; = AN T,rn'a;mm instead of the previous relation.
a=2
N, = max N;™

1eTFS(i)

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X, =NJ™

€ =axN_

plus
eminus =ax |AN| |

Puncturing if AN, < O, repetition otherwise. The values of ANiT' may be computed by counting repetitions or
puncturing when the algorithm of subclause 4.2.7.5 isrun. The resulting values of ANiTlr' can be represented with

following expression.

AN, |x X,

AN/ :[ 1xsgn(ANi)

max

For compressed mode by puncturing, the above formula produces ANJr '™ instead of AN .1|T '
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4.2.7.2.2.2

AN, = AN,™

a=2

CR page 30

Determination of rate matching parameters for uneceded-and-convolutionally encoded

TrCHs

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X, =Nj"

e|ni =1

eplus =ax Ni-ll_rI
€inus = a><|ANi|

minus

puncturing for AN, < O, repetition otherwise.
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4.2.7.3 Bit separation and collection in uplink

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:
- All of the systematic bits that are from turbo encoded TrCHs.

- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
seguence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The second sequence contains:

- All of the first parity bitsthat are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The third sequence contains.

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.The bit separation function is transparent for uncoded
FrCHs-convolutionally encoded TrCHSs; and for turbo encoded TrCHs with repetition. The bit separation and bit
collection areillustrated in figures 5 and 6.

Rate matching

E Xiik Yaik E
Radio frame | 1 |Bit separation Bit i TrCH
segmentation | €i; Xzih Rate matching yzih collection | fix| | Multiplexing

| algorithm \

| ék’ Rate matching ék» :

i algorithm i

......... >

Figure 5: Puncturing of turbo encoded TrCHs in uplink
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Rate matching
Radio frame | | [Bit separation Bit i TrCH
mentation g ! X1 ik_ | collection [fik 1 | Multiplexin
I Seg €k 1ik _ Yaik ik p g )
! Rate matching |
| algorithm i

____________________________________________________

Figure 6: Rate matching for uncodedFrCHs-convolutionally encoded TrCHs;
and for turbo encoded TrCHs with repetition in uplink

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one. The offsets o, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o o a3
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬂr\ .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) Po Jii Ji2 Ps Pa Bs Be pr
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.3.1 Bit separation

The bits input to the rate matching are denoted by €,,€,,€5,...,8y , wherei isthe TrCH number and N; is the

number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;;. The bits after separation are denoted by X1, X2, Xgig- - -» Xix, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.3, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bitsin each separated bit

sequence. The relation between € and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-1) 41 (e 3, ) mod3 k=123, ... X% X = LN /3]

CR page 36



3GPP TS 25.212 v4.3.0 (2001-12) CR page 37

XN 3l = € gin 3k k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = e|,3(k—l)+l+(a2+ﬂnl ymod3 k=123 ... X X =LN; /3]
Xaik = € 3k Detr(ogepyImods  K=L23.,% X =INi /3]

For uneoded-FrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Xl,i,kZQ,k k:1,2,3,...,Xi Xi:Ni

42.7.3.2 Bit collection

The bits Xk are input to the rate matching a gorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yiizs Yizr- -1 Yoiv, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by 7, Z;,, Z3,. - .1 Zyy -

After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by f,, f;,, fis,..., Ty,
wherei isthe TrCH number and V= N;+4N;;. The relations between Ypik, Zyik, and fik are given below.

For turbo encoded TrCHs with puncturing (Yi=X):

2 3(k-1)+1+(ey+ i Jmod3 = Y1k k=123, ..., Y

Z g N i3lk = Yri| N3k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 thisrow is not needed.
Z 3k De1e (o fr ymod3 = Yzik  K=L2,3, .0

4,3(k71)+1+(a3+ﬂni ymod3 = Y3 k k=123 ..

After the bit collection, bits Z k with value o, where {0, 1}, are removed from the bit sequence. Bit fi,l corresponds to

the bit Z , with smallest index k after puncturing, bit fi,g corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Z = Yiik k=1,23,...)Y,

When repetition is used, fi k=2 x and Y;=Vi.

When puncturing is used, Y;=X; and bits 7 \ with value , where 52{0, 1}, are removed from the bit sequence. Bit fi,l

corresponds to the bit 7 x with smallest index k after puncturing, bit fi,z corresponds to the bit z; x with second smallest
index k after puncturing, and so on.

4.2.7.4 Bit separation and collection in downlink
The systematic bits of turbo encoded TrCHSs shall not be punctured, the other bits may be punctured.

The systematic bits, first parity bits and second parity bits in the bit sequence input to the rate matching block are
therefore separated into three sequences of equal lengths.

The first sequence contains ;
- All of the systematic bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
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The second sequence contains:;

- All of thefirst parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The third sequence contains.

- All of the second parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for unceded-F+CHs-convolutionally encoded TrCHs; and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 7 and 8.

Rate matching
: Xiik yl% |
Channel i |Bit separation Bit i 1% insertion of
coding |G Xzih Rate matchin yzih collection giql DTX
! algorithm g ! indication
| é‘ Rate matching ﬁ‘ |
i algorithm i
Figure 7: Puncturing of turbo encoded TrCHs in downlink
Rate matching
Channel  |Bit separation Bit | [1% insertion of
coding [Cix! Xaik Viik_ | collection {gi | DTX
—P> g e L >
: Rate matching : indication
i agorithm !
Figure 8: Rate matching for uncodedFrCHs-convolutionally encoded TrCHs;
and for turbo encoded TrCHs with repetition in downlink
42.7.4.1 Bit separation

The bitsinput to the rate matching are denoted by C;;, G5, C;3,. . ., G, , Wherei isthe TrCH number and E; is the
number of bitsinput to the rate matching block. Note that E; is a multiple of 3 for turbo encoded TrCHs and that the
transport format | for simplicity has been left out in the bit numbering, i.e. Ei= Ni]_r ' The bits after Separation are
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denoted by X1, X2 Xgizs- - -» Xgix, - FOr turbo encoded TrCHs with puncturing, b indicates the three sequences defined

in section 4.2.7.4, with b=1 indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; isthe
number of bitsin each separated bit sequence. The relation between Cik and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k =Ci,3(k—l)+l k:]., 2, 3, ...,Xi Xi = Ei 13
X2,i,k = Ci,3(k—l)+2 k= 1, 2, 3, ey Xi Xi = Ei /3
X3,i,k = Ci,3(k—l)+3 k= 1, 2, 3, . Xi Xi = Ei 13

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Xl,i,k :Ci,k k:1,2,3,...,Xi Xi:Ei

42.7.4.2 Bit collection

The bits Xpik are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yyizs Yoigr- -1 Yoy, -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by 7, Z;,, Z3,. - .1 Zyy -
After bit collection, the bits indicated as punctured are removed and the bits are then denoted by g;, 9;5, 9i3,-- -1 Oig, »

wherei isthe TrCH number and G= N, + AN,|" . The relations between Ypik, Zvik, and Qik are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):

Z k141 = Yiik k=123 ...Y
Z 3k-1+2 = Yoik k=1,23,....Y,
Z 3-1)+3 = Yaik k=123, ...

After the bit collection, bits Z k with value 5, where {0, 1}, are removed from the bit sequence. Bit gj,1 corresponds

to the bit Z  with smallest index k after puncturing, bit g 2 corresponds to the bit 7 i with second smallest index k after
puncturing, and so on.

For uneodedFrCHs-convol utionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Z,=Yux k=1,23..Y

When repetition is used, Qi k=7 x and Y;=G,.

When puncturing is used, Y;=X; and bits 7 x with value o, where 5{0, 1}, are removed from the bit sequence. Bit gj 1

corresponds to the bit z x with smallest index k after puncturing, bit g » corresponds to the bit Z  with second smallest
index k after puncturing, and so on.
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5.2.6

Transport channel BER

Definition

The transport channel BER is an estimation of the average bit error rate (BER) of the DPDCH
data of a Radio Link Set. The transport channel (TrCH) BER is measured from the data
considering only non-punctured bits at the input of the channel decoder in Node B. It shall be
possible to report an estimate of the transport channel BER for a TrCH after the end of each TTI
of the TrCH. The reported TrCH BER shall be an estimate of the BER during the latest TTI for
that TrCH. BER- i Hs-th e

coded-
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5.2.6

Transport channel BER

Definition

The transport channel BER is an estimation of the average bit error rate (BER) of the DPDCH
data of a Radio Link Set. The transport channel (TrCH) BER is measured from the data
considering only non-punctured bits at the input of the channel decoder in Node B. It shall be
possible to report an estimate of the transport channel BER for a TrCH after the end of each TTI
of the TrCH. The reported TrCH BER shall be an estimate of the BER during the latest TTI for
that TrCH. BER- i Hs-th e

coded-
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksin aTTI are serially concatenated. If the number of bitsinaTTI islarger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional or ; turbo coding er-ne-ceding-is used for the TrCH.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B ;,0,,,5,83:. .-, Wherei isthe TrCH
number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X;;, X5, X3, .., X, » Wherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

X =by k=12 ..B
>§k=h,z,(k_s,) k=B +1B+2,..,2B

X =0 3k 25) k= 2B+ 1,28+ 2, ..., 3B,

X =B v s ey K= Mi—1)Bi+ 1, (Mi—1)B + 2, ..., MiB,

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if Xi>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, isnot a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;
- turbo coding: Z = 5114;
-—no-channel-coding—Z=-unlmited:

The bits output from code block segmentation, for C; # 0, are denoted by O,;,0Q,,,,0;3,...,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.

Number of code blocks:
= [X/Z]

[X,/Z] whenZ # unlimited

1 when Z = unlimited and X; # 0

Number of bitsin each code block (applicable for C; = 0 only):
if X <40 and Turbo coding is used, then
K; =40

else
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Ki:/—Xi/Ci7
end if

Number of filler bits: Y; = CGK; — X;

fork=1toY; -- Insertion of filler bits
Ow = 0
end for

fork=Y+1toK

Oy = X (k-Y)
end for
r=2 -- Segmentation
whiler < G

for k= 1toK;

O = X (ke (r-11K;, )
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,;,0;,,0,3,...,0,, , Wherei isthe
TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Vi1, ¥ir2, Yirss---» Yiry » Where Y isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels;

- convolutiona coding;

- turbo coding;

-—no-coding:

Usage of coding scheme and coding rate for the different types of TrCH isshown intable 1. The valuesof Y; in
connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3. Y; = 3*K; + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12;
-—he-codingY¥—=K;:

CR page 14
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Table 1: Usage of channel coding scheme and coding rate

CR page 15

Type of TrCH Coding scheme Coding rate
BCH
RP/-\CCHH Convolutional coding 12
1/3, 1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3

No-coding
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42.7.1.1 Uneoded-and-cConvolutionally encoded TrCHs

AN; = AN
Xi = N;j
R = AN;; mod N;; -- note: in this context AN;; mod N, isintherange of 0to N;j-1 i.e. -1 mod 10 = 9.
if R=0and 2xR < N;;
then q=[N;; / R
else
q=IN;/(R-N;)]
endif
NOTE 1: gisasigned quantity.
If giseven
thenq = q+ ged(l ql, F;) / F; -- where ged (| gl , F;) means greatest common divisor of | gl and F;

NOTE 2: ¢ is not an integer, but a multiple of 1/8.

else
q=q
endif
forx=0to F-1

S lxxq ]l mod F] = (ILx*ar ]| div F,)
end for
en = (ax §P1g(n)] x |AN; |+ 1) mod (ax N;j)
€olus = AX X
Eminus = @ [ANj]

puncturing for AN; <0, repetition otherwise.
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4.2.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:
- All of the systematic bits that are from turbo encoded TrCHs.

- FromOto 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The second sequence contains:;

- All of thefirst parity bitsthat are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for unceded-F+CHs-convolutionally encoded TrCHs; and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 4 and 5.

Rate matching

i Xaik ylik» i
Radio frame| 1 |Bit separation Bit i TrCH
segmentation(gy ! Xaik Rete matching y2ik| collection [fik | [Multiplexing

i algorithm !

i X3 , Vaik i

! 73k, Rate matchi ng !

i agorithm !

____________________________________________________

Figure 4: Puncturing of turbo encoded TrCHs
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Rate matching
Radioframe| | |Bit separation Bit | TrcH
mentation B ! X3 ik | collection [fik 1 | Multiplexin
I seg Eik 1ik _ Yaik ik p! g >
! Rate matching :
i algorithm :

Figure 5. Rate matching for uheoded-FrCHs;-convolutionally encoded TrCHs;
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one.

The offsets o, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o2 a2 a3
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬂni .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) fo Jii Ji2 Ps Pa Bs Be pr
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.2.1 Bit separation

The bits input to the rate matching are denoted by € ,,€ ,,€ 3,...,6 \ , wherei isthe TrCH number and N; is the

number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been |eft out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by X, 1, X, 1 Xy 35+ -» Xpj x, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.2, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bitsin each separated bit

sequence. The relation between € i and Xy, k iS given below.

For turbo encoded TrCHs with puncturing:

Xk = Q,s(k—1)+1+(a1+ﬂni ymod3 k=1,23, ..., % X =LN/3]
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XN 3l = € gin 3k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = e|,3(k—l)+l+(a2+ﬂnl ymod3 k=123 ...% X =LN; /3]
Xaik = € 3k Dete(ogepyImoaz  K=L23.,X X =INi /3]

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:

Xl,i,kZQ,k k:1,2,3,...,Xi Xi:Ni

42.7.2.2 Bit collection

The bits X, k are input to the rate matching algorithm described in subclause 4.2.7.3. The bits output from the rate
matching algorithm are denoted Yy 1, Yy 2 Y31+ Yoivy -

Bit collection is the inverse function of the separation. The bits after collection are denoted by
Zyi11 221 Zpj 30+ Zy - After bit collection, the bitsindicated as punctured are removed and the bits are then

denoted by f;,, f; ,, fi5,..., fi\, , wherei isthe TrCH number and Vi = Nij+AN;;. The refations between Yo k, Zo, k;
and f; x are given below.

For turbo encoded TrCHs with puncturing (Yi=X):
Zi~3(k—1)+l+(al+ﬂni ymod3 = Y1k k=1,23,...Y
Zi 3N sk = Yai [N /3 ik k=1,...,N;mod3 Note: When (N; mod 3) = 0 this row is not needed.
Zi,3(k—1)+l+(a2+ﬁ'ni ymod3 = Y2,k k=123 ..., Y

Z,S(k—1)+l+(a3+ﬂ,‘ ymod3 = Y3,k k=123, ...,Y,

After the bit collection, bits Z k with value &, where 5&{0, 1}, are removed from the bit sequence. Bit f; ; corresponds to

the bit Z , with smallest index k after puncturing, bit fi,z corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For uneodedFrCHs-convol utionally encoded TrCHs; and turbo encoded TrCHs with repetition:
Z =Yk k=1,2,3, ..., Y,
When repetition is used, fi k=2 x and Y;=Vi.
When puncturing is used, Y;=X; and bits 7 \ with value , where 52{0, 1}, are removed from the bit sequence. Bit fi,l

corresponds to the bit 7 x with smallest index k after puncturing, bit fi,z corresponds to the bit z; i with second smallest
index k after puncturing, and so on.
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksin aTTI are serially concatenated. If the number of bitsinaTTI islarger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional or; turbo coding er-ne-ceding-is used for the TrCH. For 1.28
Mcps TDD aso “no coding” is supported.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B ;,0,,,5,83;. .-, Wherei isthe TrCH

number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X1, X5, X3,..., X , Wherei

isthe TrCH number and Xi=M;B;. They are defined by the following relations:

Xk =By k=12..8B
Xk =R 4y kK=Bi+1B+2..,2B

X =0 3k 25) k= 2B+ 1,2B+ 2, ..., 3B,

Xk =B v s ey K= Mi=1)Bi+ 1, (Mi—1)B + 2, ..., MiB,

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, isnot a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. Thefiller bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z = 5114;

- no channel coding (only for 1.28 Mcps TDD) : Z = unlimited.
The bits output from code block segmentation, for C; # 0, are denoted by O,;,0Q,,,,0;3,...,0,, , Wherei isthe TrCH
number, r isthe code block number, and K; is the number of bits per code block.
Number of code blocks:

[X,/2 whenZ = unlimited
C =10 when Z = unlimited and X, =0
1 when Z = unlimited and X, =0

Number of bitsin each code block (applicable for C; = 0 only):
if X; <40 and Turbo coding is used, then

Ki =40
else
Ki=/%1C/
end if
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Number of filler bits: Y; = CGK; — X;

fork=1toY, -- Insertion of filler bits
0y =0
end for

fork=Y+1toK

Oy = X (k-Y)
end for
r=2 -- Segmentation
whiler < G

for k= 1toK;

Ok = X (ke (r-11K; )
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O,;,0;5,0,3,...,0,, , Wherei isthe

TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Vi1, ¥ir2, Yirss---» Yiry » Where Y isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels;

- convolutional coding;

- turbo coding;

- no coding (only for 1.28 Mcps TDD).

Usage of coding scheme and coding rate for the different types of TrCH isshown intables 1 and 2. The values of Y; in
connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3. Y; = 3*K; + 24;
- turbo coding withrate 1/3: Y, = 3*K; + 12;
- nocoding: Y; =K; (only for 1.28 Mcps TDD).

Table 1: Usage of channel coding scheme and coding rate for 3.84Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3

No-coding
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Table 2: Usage of channel coding scheme and coding rate for 1.28Mcps TDD
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Type of TrCH Coding scheme Coding rate
BCH 1/3
PCH - - 1/3,1/2
RACH Convolutional coding 17
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding
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5.2.5  Transport channel BER

Definition The transport channel BER is an estimation of the average bit error rate (BER) of DCH or USCH
data. The transport channel (TrCH) BER is measured from the data considering only non-
punctured bits at the input of the channel decoder in Node B.

It shall be possible to report an estimate of the transport channel BER for a TrCH after the end of
each TTI of the TrCH. The reported TrCH BER shall be an estimate of the BER durlng the latest
TTI for that TrCH.
channel-coded:
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Consequences if & An option that is not used by any Radio Bearer would be a mandatory feature for
not approved: all UEs.

Clauses affected: ¥ 5.25

Other specs 88| X | Other core specifications $ 25.201, 25.212, 25.215, 25.222
affected: || Test specifications
| | O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.
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5.2.5

Transport channel BER

Definition

The transport channel BER is an estimation of the average bit error rate (BER) of DCH or USCH
data. The transport channel (TrCH) BER is measured from the data considering only non-
punctured bits at the input of the channel decoder in Node B.

It shall be possible to report an estimate of the transport channel BER for a TrCH after the end of
each TTI of the TrCH. The reported TrCH BER shall be an estimate of the BER during the latest
TTI for that TrCH.

For 1.28 Mcps TDD: Transport channel BER is only required to be reported for TrCHs that are
channel coded.
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