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In uplink compressed mode, new rate matching patterns are calculated to ensure that as many bits as possible are repeated (or as few as possible punctured). When calculating the rate matching pattern, the number of bits on the physical channel is different for normal and compressed mode. In normal mode the number of bits for TFC j is denoted by 
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 and in compressed mode it is denoted by 
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The rate matching is not changed in downlink compressed mode, i.e. the downlink rate matching patterns are always derived using the number of bits on the physical channel in normal mode. In section 4.2.7 of 25.212, the total number of bits available to the CCTrCH in one radio frame is denoted by 
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In downlink, DTX is used when there are no bits to transmit. In downlink compressed mode more DTX compared to normal mode can be inserted. The number of available bits on one physical channel in compressed mode is needed when calculating the amount of DTX that should be inserted. In section 4.2.9.2 this number is denoted by 
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 is the number of bits on one physical channel. Further, the value of 
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 in normal mode will differ from the one in compressed mode by spreading factor reduction and for compressed mode by higher layer scheduling with TFCI.

In short, in section 4.2.7, 
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 means the total number of bits on all physical channels in normal mode. In section 4.2.9.2, 
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 means the number of bits on one physical channel in normal mode or compressed mode. In order to avoid misunderstandings the following is proposed:

(
The notation 
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 used in uplink is introduced in downlink as well.

(
A sentence saying that the rate matching in downlink compressed mode is unchanged is added.

(
It is clarified that the CCTrCH includes DTX since the current definition of Ndata,j (section 4.2.7) rely on the CCTrCH definition. (The definition of Ndata,j is “Total number of bits that are available for the CCTrCH in a radio frame with transport format combination j.”)
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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

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.
Ndata,j
Number of data bits that are available for the CCTrCH in a radio frame with TFC j. In downlink Ndata,j=P((15Ndata1+15Ndata2) and in uplink Ndata,j=P(15(Ndata. Ndata1, Ndata2, and Ndata are defined in [2].
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Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.
P
Number of PhCHs used for one CCTrCH.
PL
Puncturing Limit for the uplink. Signalled from higher layers
RMi
Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)sections with different meaning.

x, X

y, Y

z, Z

4.2
Transport-channel coding/multiplexing
Data arrives to the coding/multiplexing unit in form of transport block sets  once every transmission time interval. The transmission time interval is transport-channel specific from the set {10 ms, 20 ms, 40 ms, 80 ms}. 

The following coding/multiplexing steps can be identified:

-
Add CRC to each transport block (see section 4.2.1)
-
Transport block concatenation and code block segmentation (see section 4.2.2)
-
Channel coding  (see section 4.2.3)
-
Rate matching (see section 4.2.7)
-
Insertion of discontinuous transmission (DTX) indication bits (see section 4.2.9)
-
Interleaving (two steps, see sections 4.2.4 and 4.2.11)
-
Radio frame segmentation  (see section 4.2.6)
-
Multiplexing of transport channels (see section 4.2.8)
-
Physical channel segmentation (see section 4.2.10)
-
Mapping to physical channels (see section 4.2.12)
The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively. 
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink
The single output data stream from the TrCH multiplexing, including DTX indication bits in downlink, is denoted Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels. 

4.2.7.2
Determination of rate matching parameters in downlink
For downlink Ndata,j does not depend on the transport format combination j. Ndata,* is given by the channelization code(s) assigned by higher layers. Denote the number of physical channels used for the CCTrCH by P. Ndata,* is the number of bits available to the CCTrCH in one radio frame and defined as Ndata,*=P(15Ndata1+15Ndata2), where Ndata1 and Ndata2 are defined in [2]. Note that contrary to the uplink, the same rate matching patterns are used in normal and compressed mode.

4.2.9.2
2nd insertion of DTX indication bits
The DTX indication bits inserted in this step shall be placed at the end of the radio frame. Note that the DTX will be distributed over all slots after 2nd interleaving. 

The bits input to the DTX insertion block are denoted by 
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, where Ndata1 and Ndata2 are defined in [2]. In compressed mode, additional DTX shall be inserted if the transmission time reduction method does not exactly create a transmission gap of the desired TGL. The number of bits available to the CCTrCH in one radio frame in compressed mode is denoted by 
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 is dependent on the TGL and the transmission time reduction method, which are signalled from higher layers. It can be calculated as
[image: image19.wmf]TGL

data

cm

data

N

N

N

-

=

'

,*

,*

, where
[image: image20.wmf])

15

15

(

'

2

'

1

'

,*

data

data

data

N

N

P

N

+

=

. 
[image: image21.wmf]'

1

data

N

and 
[image: image22.wmf]'

2

data

N

 are the number of bits in the data fields of a slot for slot format A or B as defined in [2]. NTGL is the number of bits that are located within the transmission gap and defined as:
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The bits output from the DTX insertion block are denoted by 
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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
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