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Introduction
In current specification, there are no explicit definitions of TTI

liN ,∆  for fixed position rate matching. Therefore there

may be misunderstandings that TTI
liN ,∆  does not depend on the TF l. TTI

liN ,∆ , which is the effective amount of rate

matching for fixed position, may vary according to the different fixed rate matching pattern. It means that the effective

amount of rate matching may have different values according to the different inie  and ‘a’ of the rate matching pattern

determination algorithm. In this CR, explicit expressions of TTI
liN ,∆  both for convolutional codes and turbo codes are

provided just for clarification and information. If it is possible to represent TTI
liN ,∆  with exact formula, the meaning of

fixed position RM can be more easily understood, since the formula represents explicitly that the effective amount of

RM is a function of the ratio between TTI
liN ,  and axmN .
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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 x

sgn(x)                  signum function, i.e. 




<−
≥

=
0;1

0;1
)sgn(

x

x
x

Nfirst The first slot in the TG.
Nlast The last slot in the TG. Nlast is either a slot in the same radio frame as Nfirst or a slot in the radio

frame immediately following the slot that contains Nfirst.

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.
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)sections with different meaning.

x, X
y, Y
z, Z
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4.2.7.2.1.1 Uncoded and convolutionally encoded TrCHs

maxi NN ∆=∆

aa=2

( )
TTI
il

iTFSl
max NN

∈
= max

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

TTI
ili NX =

=inie 1

maxplus Nae ⋅=

ius Nae ∆⋅=min

Puncturing if 0<∆ iN , repetition otherwise. The values of TTI
liN ,∆ may be computed by counting repetitions or

puncturing when the algorithm of section 4.2.7.5 is run. The resulting values of TTI
liN ,∆  can be represented with

following expression.

)sgn(, max
max

imaxTTI
li N

N

XN
N ∆×







 ×∆
=∆

4.2.7.2.1.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. 0>∆ maxN , the parameters in section 4.2.7.2.1.1 are

used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1st

parity (b=2), and 2nd parity bit (b=3).

a=2 when b=2

a=1 when b=3

The bits indicated by b=1 shall not be punctured.

 
 




=∆
=∆

=∆
3   , 2

2   , 2

bN

bN
N

max

max
i

( )
)3/(max TTI

il
iTFSl

max NN
∈

=

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

3/TTI
ili NX =

maxini Ne =

maxplus Nae ⋅=
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ius Nae ∆⋅=min

The values of TTI
liN ,∆ may be computed by counting repetitions or puncturing when the algorithm of section 4.2.7.5 is

run. The resulting values of TTI
liN ,∆  can be represented with following expression.

   







 ×∆
−








+

×∆
−=∆

max

imax

max

imaxTTI
li N

XN

N

XN
N

2/
5.0

2/
,

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.


