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1. Introduction

In the last WG1 meeting a simplification of the rate matching description was presented [1], which is compatible to the current specification. But because our proposal was distributed very late some of the delegates requested more time to check the details. According my notes regarding the discussion we had in Korea, this CR is a revised version containing no hooks for release 2000. In detail there are the following changes:

· the parameters (weights) wm=1 (m=1..Xi) are removed 

· the parameter (sum of the weights) W is removed 

Summarising we propose to simplify the present specification of the rate matching description. It is purely editorial and describes the puncturing and repetition algorithm for the rate matching pattern generation within a common formulation.

2. Proposed Modifications

In the present specification the puncturing and repetition algorithm for the rate matching pattern generation is described independently. In case of puncturing the specified algorithm selects the bits to be punctured based on a negative error control parameter. In the same way the bits to be (repeatedly) transmitted could be treated and a common description for both repetition and puncturing could be formulated. By pre-loading the initial error parameter conditionally and adapting the parameter eminus it can be achieved that both the current and the common formulation generate identical patterns. The proposed changes basically encompass:

· the parameter eminus used by the new algorithm is the sum of eminus (but taking the absolute value
 over the given formulas for calculating eminus not into consideration) used by the old algorithm and 
 eplus
· the initial error e within the rate matching pattern determination has to be preloaded conditionally

· repetition and puncturing is to be done within a common loop

· the repetition part of the current description is removed

3. Benefits 

The complexity of the current rate matching pattern determination is reduced by removing one of the inner loops and deleting the conditional branch selecting the repetition or puncturing algorithm. It allows us to merge both descriptions and avoids having two different algorithms, one for puncturing and one for repetition. The generated patterns equal the patterns achieved corresponding the current formulation.

4. References

[1] Siemens, LGIC, ”Simplification of Rate matching Description and Optional Correction of Rate Matching Pattern Offset for Repetition”, TSG-RAN WG1 Meeting #12, Tdoc R1-00-0486
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4.2.7.1.2.1
Uncoded and convolutionally encoded TrCHs

R = (Nij  mod  Nij -- note: in this context (Nij  mod  Nij is in the range of 0 to Nij-1  i.e. -1 mod 10 = 9.
if  R (  0 and 2R (  Nij
then q = ( Nij  /  R ( 
else
q = ( Nij  /  (R - Nij) ( 
endif

-- note: q is a signed quantity.
if q is even
then q' = q + gcd((q(, Fi)/Fi  -- where gcd ((q(, Fi) means greatest common divisor of (q( and Fi 
-- note that q' is not an integer, but a multiple of 1/8
else
q' = q

endif
for x = 0 to Fi-1
S(IF (( (x*q'(  ( mod Fi)) = (( (x*q'(  ( div Fi)
end for

(Ni = (Ni,j 

a = 2

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

Xi = Ni,j., and

eini = (a(S(ni)(|(Ni| + 1) mod (a(Nij).
eplus = a(Nij
eminus = a((Nij+(Ni)
puncturing for (N<0, repetition otherwise.

4.2.7.1.2.2
Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. (Ni,j >0, the parameters in subclause 4.2.7.1.2.1 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
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If 
[image: image3.wmf]i

N

D

 is calculated as 0 for b=2 or b=3, then the following procedure and the rate matching algorithm of subclause 4.2.7.5 don't need to be performed for the corresponding parity bit stream.
Xi = (Ni,j /3( ,
q = (Xi /|(Ni| (
if(q
[image: image4.wmf]£
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for x=0 to Fi-1

S[IF[(3x+b-1) mod Fi]] = x mod 2;
end for

else
if q is even
then  q' = q – gcd(q, Fi)/ Fi   -- where gcd (q, Fi) means greatest common divisor of q and Fi 

-- note that q' is not an integer, but a multiple of 1/8
else 
q' = q

endif

for x=0 to Fi -1

r = ( x*q'( mod Fi;

S[IF[(3r+b-1) mod Fi]] = ( x*q'( div Fi;
endfor

endif

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

Xi is as above:
eini = (a(S(ni)(|(Ni| + Xi) mod (a(Xi),  if eini =0 then eini = a(Xi.
eplus = a(Xi
eminus = a((Xi+(Ni)
4.2.7.2.1.3
Determination of rate matching parameters for uncoded and convolutionally encoded TrCHs
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For compressed mode by puncturing, (Ni is defined as: (Ni = 
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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:
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Puncturing if 
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may be computed by counting repetitions or puncturing when the algorithm of subclause 4.2.7.5 is run. The resulting values of 
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 can be represented with following expression.
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4.2.7.2.1.4
Determination of rate matching parameters for Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. 
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, the parameters in subclause 4.2.7.2.1.3 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.
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In Compressed Mode by puncturing, the following relations are used instead of the previous ones:

(Ni = ( 
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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 subcaluse 4.2.7.5. The following parameters are used as input:
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may be computed by counting puncturing when the algorithm of subclause 4.2.7.5 is run. The resulting values of 
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 can be represented with following expression.
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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.

4.2.7.2.2.2
Determination of rate matching parameters for uncoded and convolutionally encoded TrCHs
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a=2 
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:
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puncturing for 
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4.2.7.2.2.3
Determination of rate matching parameters for Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. 
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, the parameters in subclause 4.2.7.2.2.2 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.
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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:
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4.2.7.5
Rate matching pattern determination
Denote the bits before rate matching by: 
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, where i is the TrCH number and the sequence is defined in 4.2.7.3 for uplink or in 4.2.7.4 for downlink. Parameters Xi, eini, eplus, and eminus are given in 4.2.7.1 for uplink or in 4.2.7.2 for downlink.
The rate matching rule is as follows:

if puncturing is to be performed 
e = eplus+1-eini


-- initial error between current and desired puncturing ratio 
     else

           e = eini
        endif
m = 1


-- index of current bit

do while m <= Xi
e = e – eminus 


-- update error

if e ( 0 then


-- check if bit number m should be punctured

set bit xi,m to ( where (({0, 1}

else

     do

           select bit xi,m
     e = e + eplus
-- update error

      while e ( 0
end if

m = m + 1



--  next bit

end do













Bits are output in the order in which they are selected by the algorithm, thus a repeated bit is placed directly after the original one.
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4.2.7.1.1
Uncoded and convolutionally encoded TrCHs

a = 2
(Ni = (Ni,j
Xi = Ni,j
R = (Nij  mod  Nij -- note: in this context (Nij  mod  Nij is in the range of 0 to Nij-1  i.e. -1 mod 10 = 9.
if  R (  0 and 2R (  Nij
then q = ( Nij  /  R ( 
else
q = ( Nij  /  (R - Nij) ( 

endif

NOTE 1:
q is a signed quantity.
If q is even

then q' = q + gcd((q(, Fi)/Fi  -- where gcd ((q(, Fi) means greatest common divisor of (q( and Fi 

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

else

q' = q

endif

for x = 0 to Fi-1

S(IF (((x*q'(( mod Fi)) = (((x*q'(( div Fi)

end for

eini = (a(S(ni)(|(Ni| + 1) mod (a(Xi)

eplus = a(Xi

eminus = a( (Xi+(Ni)
puncturing for (Ni<0, repetition otherwise.

4.2.7.1.2
Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. (Ni,j >0, the parameters in subclause 4.2.7.1.1 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
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If 
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 is calculated as 0 for b=2 or b=3, then the following procedure and the rate matching algorithm of subclause 4.2.7.3 don't need to be performed for the corresponding parity bit stream.
Xi = (Ni,j /3( , 

q = (Xi /|(Ni| (
if(q
[image: image45.wmf]£

2)

for x=0 to Fi-1

S[IF[(3x+b-1) mod Fi]] = x mod 2; end for

else
if q is even
then  q' = q – gcd(q, Fi)/ Fi   -- where gcd (q, Fi) means greatest common divisor of q and Fi
NOTE:
q' is not an integer, but a multiple of 1/8.
else 
q' = q
endif

for x=0 to Fi –1

r = ( x*q'( mod Fi;

S[IF[(3r+b-1) mod Fi]] = ( x*q'( div Fi;

endfor

endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:

Xi is as above,
eini = (a(S(ni)(|(Ni| + Xi) mod (a(Xi), if  eini = 0 then eini = a(Xi. 
eplus = a(Xi

eminus = a((Xi+(Ni)
4.2.7.3
Rate matching pattern determination

The bits input to the rate matching are denoted by
[image: image46.wmf]i

iX

i

i

i

x

x

x

x

,

,

,

,

3

2

1

K

, where i is the TrCH and Xi is the parameter given in subclauses 4.2.7.1.1 and 4.2.7.1.2.
NOTE:
The transport format combination number j for simplicity has been left out in the bit numbering.

The rate matching rule is as follows:

if puncturing is to be performed 

e = eplus+1-eini  
-- initial error between current and desired puncturing ratio 

     else

           e=eini
     endif

m = 1


-- index of current bit

do while m <= Xi 

e = e – eminus 


-- update error

if e ( 0 then


-- check if bit number m should be punctured

set bit xi,m to ( where (({0, 1}
                 else

                    do

                       select bit xi,m
e = e + eplus

-- update error

   while e ( 0
end if

m = m + 1



--  next bit

end do












 

Bits are output in the order in which they are selected by the algorithm, thus a repeated bit is placed directly after the original one.
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ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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