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Introduction

This document proposes to combine 1% interleaving and Radio frame segmentation. In
the last meeting (WG1#6), a rule for Radio frame segmentation was included in the TS
25.212 document. We propose that this functionality can be included in the 1%
interleaving itself, there by avoiding extra processing.

Working assumption

1% Interleaving

Here data of size K; is written row wise into a rectangular matrix of size R; ~ C; where
R; is chosen such thatK; <= R; © C;.

After column interleaving, data is read column wise deleting non-existence bits.

Radio frame segmentation
Here data is divided into (TTI/10) segments each of 10ms duration. If the radio frame
size is not a multiple of (TTI/10), filler bits will be added.

Notational Equivalence
Since the aim is to merge radio frame segmentation into 1% interleaving, first step is to
list out parameters, which mean the same in both. Following is the list of parameters.

Parameter 1% interleaving Radio frame segmentation
Radio frame size Input block length, K, Size of transport channdl data, L
TTI(msec) / 10 (msec) Number of columns, C; T
Segment size Number of rows, R, (Li+ r)/ Ti= R, OF K;
Number of filler bits h=R; Ci—K; ri=Ti-(Limod T

Thus segmentation does two things, division into segments & inserting filler bits. This
can be incorporated in the interleaver itself since data is already being divided into
columns.

Proposed Changes

1% Interleaving
First Stage:

(1) Select column number C, = TTI/10.
(2) Determine a row number R; by finding minimum integer R, such that,

K]_ <= R]_ ’ C]_.




(3) The input sequence of the 1% interleaving is written into the R; =~ C;

rectangular matrix row by row.
(4) Initialize the remaining |, bits in the last row to filler bits, where |, = R; ~

Ci1—Ki.

Second Stage:

(1) Perform the inter-column permutation based on the pattern {P; (j)} (=0,1, ...,
C-1), where Py (j) is the original column position of the j-th permuted column.

(2) The output of the 1* interleaving is the sequence read out column by column
from the inter-column permuted R; =~ C; matrix, where each column
corresponds to a 10ms radio frame segment.

Conclusion
Processing can be reduced by merging 1% interleaving and radio frame segmentation,
without change in performance. Since this involves minor editorial changes, we propose

that our text proposal be accepted.



Text Proposal

4.2 Transport channel coding/multiplexing |

Figure 1. Remove Radio frame segmentation block.
Figure 2: Remove Radio frame segmentation block.

4.2.4 1% interleaving and Radio frame segmentation |

The 1% interleaving of channel interleaving consists of two stage operations. In first stage, the input
sequence is written into rectangular matrix row by row. The second stage is inter-column permutation.
The two-stage operations are described as follows, the input block length is assumed to be K.

First Stage:

(1) Select a column number C, from Table 3. |
(2) Determine arow number R; by finding minimum integer R; such that,

Kl <= Rl : Cl.

(3) The input sequence of the 1% interleaving is written into the R, ~  C, rectangular matrix row by

row.

(4) Initialize the remaining |, bits in the last row to filler bits, wherel, = Rl'_ C,—K; |

Second Stage:

(1) Perform the inter-column permutation based on the pattern {P; (j)} (j=0,1, ..., C-1) that is
shown in Table 3, where Py (j) isthe origina column position of the j-th permuted column. |

(2) The output of the 1* interleaving is the sequence read out column by column from the inter-

column permuted R; ~  C; matrix, where each column corresponds to a 10ms radio frame
segment.

Table 3
Interleaving span Column number C, I nter-column per mutation patterns
10 ms 1 {0}
20 ms 2 {0,1}
40 ms 4 {0,2,1,3}
80 ms 8 {0,4,2,6,1,5,3,7}
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