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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document specifies the coding, multiplexing and mapping to physical channels for E-UTRA.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

[1]
3GPP TS 21.103
[2]
3GPP TS LTE.302, L1 services

[3]
3GPP TS LTE.321, MAC

[4]
3GPP TS 36.211, Physical Channels and Modulation
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Definition format

<defined term>: <definition>.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4
Mapping to Physical Channels
4.1 Uplink 
Table 4.1-1 specifies the mapping of the uplink shared transport channel to its corresponding physical channel. Table 4.1-2 specifies the mapping of the uplink control channel information to its corresponding physical channel.
Table 4.1-1

	TrCH
	Physical Channel

	Uplink shared channel
	Physical Uplink Shared Channel


Table 4.1-2

	Control information
	Physical Channel

	Uplink control channel information
	Physical Uplink Control Channel


4.2 Downlink 
Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table 4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.
Table 4.2-1

	TrCH
	Physical Channel

	Downlink shared channel
	Physical Downlink Shared Channel

	Broadcast channel
	Common Control Physical Channel 
   and
[Physical Downlink Shared Channel]

	Paging channel 
	Physical Downlink Shared Channel

	MBMS channel
	[FFS]


Table 4.2-2
	Control information
	Physical Channel

	Downlink control channel information
	Physical Downlink Control Channel


5
Channel Coding and Interleaving
Specifies the details of channel coding & interleaving of transport blocks and control bits received from higher layers.
5.1
Generic procedures

Captures coding procedures which are used for more than one channel/control.
5.1.1
CRC

Input x bits, output y bits.
5.1.2
Channel Coding

Code blocks are delivered to the channel coding block. They are denoted by o0, o1, …, o(K-1), where K is the number of bits to encode. After encoding the bits are denoted by y0, y1, …, y(Y-1) , where Y is the number of encoded bits. The relation between ok and yk and between K and Y is dependent on the channel coding scheme.

The following channel coding schemes can be applied to TrCHs or control information:

-
convolutional coding;

-
turbo coding.

Usage of coding scheme and coding rate for the different types of TrCH is shown in table 5.1.2-1. Usage of coding scheme and coding rate for the different control information types is shown in table 5.1.2-2.

The values of Y in connection with each coding scheme:

-
convolutional coding with rate [FFS];

-
turbo coding with rate 1/3: Yi = 3*Ki + [FFS].

Table 5.1.2-1: Usage of channel coding scheme and coding rate for TrCHs
	TrCH
	Coding scheme
	Coding rate
	Tail bits

	Uplink shared channel
	Turbo coding
	1/3
	[FFS]

	Downlink shared channel
	
	
	[FFS]

	Broadcast channel
	
	
	[FFS]

	Paging channel
	
	
	[FFS]

	MBMS channel
	
	
	[FFS]


Table 5.1.2-2: Usage of channel coding scheme and coding rate for control information

	Control Information
	Coding scheme
	Coding rate
	Tail bits

	Downlink control channel
	Convolutional coding
	[FFS]
	[FFS]

	Uplink control channel
	
	[FFS]
	[FFS]


5.1.2.1
Convolutional coding

Convolutional codes with constraint length [9] and coding rate[s] [FFS] are defined.

The configuration of the convolutional coder is presented in figure [y].

Output from the rate [FFS] convolutional coder shall be done in the order output0, output1, [FFS] 

[…]
Figure [y]: Rate [FFS] convolutional coders
5.1.2.2
Turbo coding

5.1.2.2.1
Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent encoders and one Turbo code internal interleaver.  The coding rate of Turbo coder is 1/3.  The structure of Turbo coder is illustrated in figure [x].

The transfer function of the 8-state constituent code for PCCC is:
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where


g0(D) = 1 + D2 + D3,


g1(D) = 1 + D + D3. 

The initial value of the shift registers of the 8-state constituent encoders shall be all zeros when starting to encode the input bits.

Output from the Turbo coder is


 x0, z0, z'0, x1, z1, z'1, …, x(K-1), z(K-1), z'(K-1),

where x0, x1, …, x(K-1) are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code internal interleaver, and K is the number of bits, and z0, z1, …, z(K-1) and z'1, z'2, …, z'(K-1) are the bits output from first and second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by x'0, x'1, …, x'(K-1), and these bits are to be input to the second 8-state constituent encoder.
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Figure [x]: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

5.1.2.2.3
Turbo code internal interleaver

The bits input to the Turbo code internal interleaver are denoted by x0, x1, …, x(K-1), where K is the number of input bits. The bits output of the Turbo code internal interleaver are denoted by x'0, x'1, …, x'(K-1). 
The relationship between the input and output bits is as follows:
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The parameters 
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 depend on the block size K and are summarized in Table [x].
Table [x]. Turbo code internal interleaver parameters
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5.1.3
Rate Matching

Input x bits, output y bits
5.1.4
Channel interleaving

Input x bits, output y bits
5.2
Uplink Shared Channel & Control
Figure
5.2.1
Uplink Shared Channel
5.2.1.1
CRC Attachment
Input a bits, output b bits
5.2.1.2
Code Block Segmentation
Segmentation per code block.

Input b bits, output c bits
5.2.1.3
Channel coding
Input c bits, output d bits
5.2.1.4
Code Block Concatenation
Input d bits, output e bits

5.2.1.5
HARQ functionality
Input e bits, output f bits
5.2.1.6
Physical Resource Segmentation
Segmentation per resource block

Input f bits, output g bits
5.2.1.7 
Channel Interleaving

Input g bits, output h bits
5.2.2
Coding for Physical Uplink Control Channel
Figure and coding chain description for PUCCH
5.3
Downlink Shared Channel & Control
Figure
5.3.1
Downlink Shared Channel

5.3.1.1
CRC Attachment
Input a bits, output b bits
5.3.1.2
Code Block Segmentation
Segmentation per code block.

Input b bits, output c bits
5.3.1.3
Channel coding
Input c bits, output d bits
5.3.1.4
Code Block Concatenation
Input d bits, output e bits

5.3.1.5
HARQ functionality
Input e bits, output f bits
5.3.1.6
Physical Resource Segmentation

Segmentation per resource block

Input f bits, output g bits
5.3.1.7 
Channel Interleaving

Input g bits, output h bits
5.3.2
Coding for Physical Downlink Control Channel
Figure and coding chain description for PDCCH
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