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4.5.4.4
HARQ bit collection

The HARQ bit collection is achieved using a rectangular interleaver of size 
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The number of rows and columns are determined from:



[image: image2.wmf](

)

2

log

/

row

colrow

NM

NFN

=

=


where 
[image: image3.wmf]M

 is the modulation size and 
[image: image4.wmf]F

 is the number of coded and rate-matched bits to be transmitted.

Data is written into the interleaver column by column, and read out of the interleaver column by column.

Nt,sys is the number of transmitted systematic bits. Intermediate values Nr and Nc are calculated using:
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If Nc=0, the systematic bits are written into rows 1…Nr.

Otherwise systematic bits are written into rows 1…Nr+1 in the first Nc columns and rows 1…Nr in the remaining Nc columns. The remaining space is filled with parity bits. The parity bits are written column wise into the remaining rows of the respective columns. Parity 1 and 2 bits are written in alternating order.

In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4. In the case of QPSK for each column the bits are read out of the interleaver in the order row1, row2.

4.5.5
Physical channel segmentation for HS-DSCH

When more than one HS-PDSCH is used, physical channel segmentation divides the bits among the different physical channels. The bits input to the physical channel segmentation are denoted by w1, w2, w3,…wR, where R 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: image7.wmf]pU
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, where p is PhCH number and U is the number of bits in one radio sub-frame for each HS-PDCSH, i.e. 
[image: image8.wmf]P

 

R

 

U

 

=

 

. The relation between wk and upk is given below.
For all modes, some bits of the input flow are mapped to each code until the number of bits on the code is U.

Bits on first PhCH after physical channel segmentation:


u1, k = wk  k = 1, 2 , …, U
Bits on second PhCH after physical channel segmentation:

u2, k = wk+U
k = 1, 2 , …, U
…
Bits on the Pth PhCH after physical channel segmentation:

uP, k = wk+(P-1)(U

k = 1, 2 , …, U
4.5.6
Interleaving for HS-DSCH

The interleaving for FDD is done as shown in figure 18 below, separately for each physical channel. The bits input to the block interleaver are denoted by 
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, where p is PhCH number and U is the number of bits in one TTI for one PhCH. For QPSK U = 960 and for 16QAM U = 1920. For QPSK the interleaver is the same as Rel99 2nd interleaver described in Section 4.2.11. The interleaver is of fixed size: R2=32 rows and C2=30 columns.
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Figure 18: Interleaver structure for HSDPA 


For 16QAM, there are two identical interleavers of the same fixed size R2×C2 = 32×30. The output bits from the physical channel segmentation are divided two by two between the interleavers: bits up,k and up,k+1 go to the first interleaver and bits up,k+2 and up,k+3 go to the second interleaver. Bits are collected two by two from the interleavers: bits vp,k and vp,k+1are obtained from the first interleaver and bits vp,k+2 and vp,k+3 are obtained from the second interleaver, where k mod 4=1, k = 1, 2 , …, U.
4.5.7
Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [2]. The bits input to the physical channel mapping are denoted by [image: image13.wmf]pU
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, where p is the physical channel number and U is the number of bits in one radio sub-frame for one HS-PDSCH. The bits vpk are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

4.5.8
Constellation re-arrangement for 16 QAM

This function only applies to 16 QAM modulated bits. In case of QPSK it is transparent.

The following table describes the operations that produce the different rearrangements.


The bits of the input sequence are mapped in groups of 4 so that vpk, vpk+1, vpk+2, vpk+3 are used, where k mod 4 = 1, k = 1, 2 , …, U.
Table 11: Constellation re-arrangement for 16 QAM

Constellation version parameter b
Output bit sequence 
Operation

0




[image: image16.wmf]3

2

1

+

+

+

pk

pk

pk

pk

v

v

v

v


None 

1




[image: image19.wmf]1

3

2

+

+

+

pk

pk

pk

pk

v

v

v

v


Swapping MSBs with LSBs
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Swapping MSBs with LSBs and inversion of logical values of LSBs 


The output bit sequences from the table above map to the output bits in groups of 4, i.e. rpk, rpk+1, rpk+2, rpk+3, where k mod 4 = 1, k = 1, 2 , …, U.
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