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5
Multiplexing, channel coding and interleaving for the 3.84 Mcps MBSFN IMB option

5.1
General

Data streams from/to MAC and higher layers (Transport block / Transport block set) are encoded/decoded to offer transport services over the radio transmission link. The channel coding scheme is a combination of error detection, error correcting, rate matching, interleaving and the mapping of transport channels onto physical channels.

5.2
General coding/multiplexing of TrCHs

This section only applies to the transport channels BCH and FACH.

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}. An overview of the coding/multiplexing steps applicable to MBSFN IMB is shown in figure 2 of subclause 4.2 in [3].

5.2.1
CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). CRC attachment shall be performed in accordance with the general method described in subclause 4.2.1 of [3].
5.2.2
Transport block concatenation and code block segmentation

Transport blocks, with attached CRCs, are concatenated and segmentated into code blocks. Transport block concatenation and code block segmentation shall be performed in accordance with the general method described in subclause 4.2.2 of [3].

5.2.3
Channel coding

Code blocks are delivered to the channel coding. Channel coding shall be performed in accordance with the general method described in subclause 4.2.3 of [3]. The following restrictions apply:

-
Convolutional coding shall be applied to FACH transport channel mapped on S-CCPCH frame type 1 only.

-
Turbo coding shall be applied to FACH transport channels mapped on S-CCPCH frame type 2 only. 

5.2.4
1st Interleaving

First interleaving shall be performed in accordance with the general methods described in subclause 4.2.5 of [3].

5.2.5
Radio frame segmentation

Radio frame segmentation shall be performed in accordance with the general method described in subclause 4.2.6 of [3].

5.2.6
Rate matching

Rate matching shall be performed in accordance with the general method described in subclause 4.2.7 of [3], in which the downlink description is only relevant. Only flexible positions of TrCHs are supported for the MBSFN IMB option.
For S-CCPCH frame type 2, the number of bits available to the CCTrCH in one radio frame using P physical channels is defined as Ndata,* = 3(Ndata1+ (P-1)(3( N’data1, where Ndata1 is defined in [2] and N’data1 is the data size of the corresponding slot format with zero TFCI bits.
5.2.7
TrCH multiplexing

Transport channel multiplexing shall be performed in accordance with the general method described in subclause 4.2.8 of [3].

5.2.8
Insertion of discontinuous transmission (DTX) indication bits

DTX is used to fill up the radio frame with bits. The DTX indication bits inserted in this step shall be placed at the end of the radio frame, corresponding to flexible positions of TrCHs in the radio frame [3]. Note that the DTX indication bits will be distributed over all slots after 2nd interleaving.
The bits input to the DTX insertion block are denoted by[image: image1.wmf]S
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where DTX indication bits are denoted by (. Note that bits wk are three valued and that W = Ndata,*.
5.2.9
Physical channel segmentation

For the 3.84 Mcps MBSFN IMB option, physical channel segmentation is applicable to S-CCPCH frame type 2 only.
When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits input to the physical channel segmentation are denoted by
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, where W is the number of bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted[image: image6.wmf]p
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, where p is PhCH number and Up is the number of bits in one radio frame of the pth PhCH. The relation between wk and up,k is given below.

Bits on first PhCH after physical channel segmentation:
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Bits on second PhCH after physical channel segmentation:

[image: image8.wmf])

(

,

2

1

U

k

k

w

u

+

=


k = 1, 2 , …, U2
…
Bits on the Pth PhCH after physical channel segmentation:
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The number of bits Up in one radio frame of the pth PhCH is 3(Ndata1 for p=1 and 3(N’data1 for p = 2,3,…, P, where Ndata1 is defined in [2] and N’data1 is the data size of the corresponding slot format with zero TFCI bits.
5.2.10
2nd Interleaving

Second interleaving is performed in accordance with the general method described in section 4.2.11 of [3]. For S-CCPCH frame type 2, 2nd interleaving is performed per physical channel of the CCTrCH.

5.2.11
Physical channel mapping

Physical channel mapping shall be performed in accordance with the general method described in subclause 4.2.12 in [3], in which the downlink description is only relevant.

5.2.12
Restrictions on different types of CCTrCHs

Restrictions on the different types of CCTrCHs are described in general terms in [16]. In this subclause those restrictions are given with layer 1 notation.

5.2.12.1
Broadcast channel (BCH)

The restrictions of subclause 4.2.13.6 of [3] apply.

5.2.12.2
Forward access channel (FACH)

-
The maximum value of the number of TrCHs I in a CCTrCH and the maximum value of the number of transport blocks Mi on each transport channel are given from the UE capability class.
-
Only one Secondary CCPCH frame type 1 is used per CCTrCH.

-
The maximum number of Secondary CCPCHs of frame type 2 used per CCTrCH is defined in [17].
5.2.13
Multiplexing of different TrCHs into one CCTrCH, and mapping of one CCTrCH onto physical channels

Multiplexing of different transport channels into one coded composite transport channel shall be performed in accordance with the general method described in 4.2.14 of [3].

5.3
 Transport format detection

For MBSFN IMB operations, the transport format combination is signalled using the TFCI field of an S-CCPCH slot and only TFCI based detection shall be used.

5.3.1
Transport format detection based on TFCI

When a TFCI is available, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI informs the receiver about the transport format combination of the CCTrCHs. As soon as the TFCI is detected, the transport format combination, and hence the transport formats of the individual transport channels are known.

5.3.2
Coding of Transport-Format-Combination Indicator (TFCI) 

The number of TFCI bits to be encoded per CCTrCH shall always be within the range 1 to 5. These bits shall be encoded according to the general method of subclause 4.3.1.2.2 to produce 16 encoded bits b0 to b15. This procedure is valid also for the case where the number of TFCI bits to be encoded is less than 3.
5.3.3
Mapping of TFCI words

5.3.3.1
Mapping of TFCI bits for Secondary CCPCH with QPSK
The 16 encoded TFCI bits are directly mapped to the S-CCPCH slots of the radio frame. Within a slot the bit with lower index is transmitted before the bit with higher index. The coded bits bk, are mapped to the transmitted TFCI bits dk, according to the following formula:

dk = bk mod 16
For the S-CCPCH frame type 1, k = 0, 1, 2, …, 29, and for the S-CCPCH frame type 2, k = 0, 1, 2, …, 47.

5.3.3.2
Mapping of TFCI bits for Secondary CCPCH frame type 2 with 16QAM

[Editor’s note:  mapping TBD]











































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





3GPP


_1292581297.unknown

_1292677483.unknown

_1292581259.unknown

_1292581268.unknown

