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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.
· None or some first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first sequence when the total number of bits in a block after radio frame segmentation is not a multiple of three.

· Some of the systematic, first parity and second parity bits that are for treillis termination.
The second sequence contains :

· All of the first parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when the total number of bits is not a multiple of three.
· Some of the systematic, first parity and second parity bits that are for treillis termination.

The third sequence contains :

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

· Some of the systematic, first parity and second parity bits that are for treillis 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 to the third sequences.
The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit collection are illustrated in figures 5 and 6.
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Figure 5: Puncturing of turbo encoded TrCHs in uplink
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Figure 6: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition in uplink
The bit separation is dependent on the 1st interleaving and offsets are used to define the separation for different TTIs. 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 (b for these sequences are listed in table 4.

Table 4: TTI dependent offset needed for bit separation

TTI (ms)
(1
(2
(3

10, 40
0
1
2

20, 80
0
2
1

The bit separation is different for different radio frames in the TTI. A second offset is therefore needed. The radio frame number for TrCH i is denoted by ni. and the offset by 
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Table 5: Radio frame dependent offset needed for bit separation
TTI (ms)
(0
(1
(2
(3
(4
(5
(6
(7

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

4.2.7.3.1
Bit separation
The bits input to the rate matching are denoted by
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, where i is the TrCH number and Ni is the number of bits input 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=Nij. The bits after separation are denoted by
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. 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. Xi is the number of bits in each separated bit sequence. The relation between eik and xbik is given below.

For turbo encoded TrCHs with puncturing:
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k = 1, …, Ni mod 3

Note: When (Ni mod 3) = 0 this row is not needed.
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For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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4.2.7.3.2
Bit collection
The bits xbik are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate matching algorithm are denoted
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Bit collection is the inverse function of the separation. The bits after collection are denoted by 
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. After bit collection, the bits indicated as punctured are removed and the bits are then denoted by
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, where i is the TrCH number and Vi= Nij+(Nij. The relations between ybik, zbik, and fik are given below. 

For turbo encoded TrCHs with puncturing (Yi=Xi):
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k = 1, 2, 3, …, Yi
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k = 1, …, Ni mod 3

Note: When (Ni mod 3) = 0 this row is not needed.
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k = 1, 2, 3, …, Yi

[image: image17.wmf]k

i

k

i

y

z

i

n

,

,

3

3

mod

)

(

1

)

1

(

3

,

3

=

+

+

+

-

b

a



k = 1, 2, 3, …, Yi
After the bit collection, bits zi,k with value (, where (({0, 1}, are removed from the bit sequence. Bit fi,1 corresponds to the bit zi,k with smallest index k after puncturing, bit fi,2 corresponds to the bit zi,k with second smallest index k after puncturing, and so on.

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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When repetition is used, fi,k=zi,k and Yi=Vi.

When puncturing is used, Yi=Xi and bits zi,k with value (, where (({0, 1}, are removed from the bit sequence. Bit fi,1 corresponds to the bit zi,k with smallest index k after puncturing, bit fi,2 corresponds to the bit zi,k 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 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 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 treillis termination.

The second sequence contains :

· All of the first parity bits that are from turbo encoded TrCHs.

· Some of the systematic, first parity and second parity bits that are for treillis 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 treillis termination. uncturing is applied only to these two sequences. 

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit collection are illustrated in figures 7 and 8.


[image: image19.wmf]Channel

coding

Bit separation

Rate matching

algorithm

Bit

collection

1

st

 insertion of

DTX

indication

Rate matching

c

ik

x

2

ik

x

1

ik

x

3

ik

y

2

ik

y

3

ik

y

1

ik

g

ik

Rate matching

algorithm


Figure 7: Puncturing of turbo encoded TrCHs in downlink
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Figure 8: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition in downlink
4.2.7.4.1
Bit separation
The bits input to the rate matching are denoted by
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, where i is the TrCH number and Ei is the number of bits input to the rate matching block. Note that Ei is a multiple of 3 for turbo encoded TrCHs and that the transport format l for simplicity has been left out in the bit numbering, i.e. Ei=
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. The bits after separation are denoted by
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. 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. Xi is the number of bits in each separated bit sequence. The relation between cik and xbik is given below.

For turbo encoded TrCHs with puncturing:
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For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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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.

· None or some first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first sequence when the total number of bits in a block after radio frame segmentation is not a multiple of three.

· Some of the systematic, first parity and second parity bits that are for treillis termination.

The second sequence contains :

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

· Some of the systematic, first parity and second parity bits that are for treillis termination.

The third sequence contains :

· All of the second parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when the total number of bits is not a multiple of three.
· Some of the systematic, first parity and second parity bits that are for treillis 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 to the third sequences.

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit collection are illustrated in figures 4 and 5.
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Figure 4: Puncturing of turbo encoded TrCHs
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Figure 5: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1st interleaving and offsets are used to define the separation for different TTIs. 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 (b for these sequences are listed in table 4.

Table 4: TTI dependent offset needed for bit separation

TTI (ms)
(1
(2
(3

10, 40
0
1
2

20, 80
0
2
1

The bit separation is different for different radio frames in the TTI. A second offset is therefore needed. The radio frame number for TrCH i is denoted by ni. and the offset by 
[image: image31.wmf]i

n

b

.

Table 5: Radio frame dependent offset needed for bit separation

TTI (ms)
(0
(1
(2
(3
(4
(5
(6
(7

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

4.2.7.2.1
Bit separation

The bits input to the rate matching are denoted by
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, where i is the TrCH number and Ni is the number of bits input 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=Nij. The bits after separation are denoted by
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. 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. Xi is the number of bits in each separated bit sequence. The relation between eik and xbik is given below.

For turbo encoded TrCHs with puncturing:
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For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



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





_1020630239.unknown

_1016629243.doc


















TrCH Multiplexing























Radio frame segmentation























Bit separation











Rate matching algorithm























Bit collection







Rate matching







eik







x2ik







x1ik







x3ik







y2ik







y3ik







y1ik







fik











Rate matching algorithm











_1000533682.vsd

Bit
Collection�


..111101011...�


..11x11010x...�


Rate matching�


algorithm�


Channel�


encoder�


 R=1/3�


Bit�


Seperation�


..11x11010x...�


X�


Y�


Y'�





_1006087280.unknown

_1012049576.doc


















TrCH Multiplexing























Radio frame segmentation























Bit separation











Rate matching algorithm























Bit collection







Rate matching







eik







x2ik







x1ik







x3ik







y2ik







y3ik







y1ik







fik











Rate matching algorithm











_1000533682.vsd

Bit
Collection�


..111101011...�


..11x11010x...�


Rate matching�


algorithm�


Channel�


encoder�


 R=1/3�


Bit�


Seperation�


..11x11010x...�


X�


Y�


Y'�





_1006087281.unknown

_1006087279.unknown

_1006087276.unknown

_1006087277.unknown

_1006087275.unknown

_1004941558.unknown

_1006087272.doc


















TrCH Multiplexing























Radio frame segmentation























Bit separation















Rate matching algorithm























Bit collection







Rate matching







eik







x1ik







y1ik







fik











_1000533682.vsd

Bit
Collection�


..111101011...�


..11x11010x...�


Rate matching�


algorithm�


Channel�


encoder�


 R=1/3�


Bit�


Seperation�


..11x11010x...�


X�


Y�


Y'�





_1003673680.unknown

_1003673685.unknown

_1003673676.unknown

_1003673257.unknown

_1003673354.unknown

_1003673386.unknown

_1003673347.unknown

_1003673210.unknown

_1003673214.unknown

_1003673205.unknown

_1003570252.unknown

_1003584121.doc


















TrCH Multiplexing























Radio frame segmentation























Bit separation















Rate matching algorithm























Bit collection







Rate matching







eik







x1ik







y1ik







fik











_1000533682.vsd

Bit
Collection�


..111101011...�


..11x11010x...�


Rate matching�


algorithm�


Channel�


encoder�


 R=1/3�


Bit�


Seperation�


..11x11010x...�


X�


Y�


Y'�





_1003673131.unknown

_1003584449.doc


















1st insertion of DTX indication























Channel coding























Bit separation















Rate matching algorithm























Bit collection







Rate matching







x1ik







y1ik







cik







gik











_1000533682.vsd

Bit
Collection�


..111101011...�


..11x11010x...�


Rate matching�


algorithm�


Channel�


encoder�


 R=1/3�


Bit�


Seperation�


..11x11010x...�


X�


Y�


Y'�





_1003570264.unknown

_1003577803.unknown

_1003314100.unknown

_1003569139.unknown

_1003570037.unknown

_1003310980.unknown

