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Introduction

During the meeting TSG RAN WGL #6, a proposal for radio frame equalization and radio segmentation
described in Tdoc R1-99892 was accepted and TR 25.212 was updated accordingly. We believe that an
equivalent solution can be described in much simpler terms while minimizing the memory management
task associated with those operations.

Current solution

Let’s consider the operations associated with 1st IL, radio frame equalization and radio frame segmentation
as currently described in 25.212 v2.0.1:

1) Writetheinput data block of size K row by row in amatrix of size R x C, where C, the number of
columns, equals the number of radio frames spanned by the data block and R the minimum integer
such that K <= (R x C). Note that this operation virtually adds N = (R x C) — K dummy bits.

2) Permute the columns according to a specific pattern pre-defined for each value of C.

3) Prunethe N dummy bits.

4) Add N filler bitsin positions defined by the set of equationsin section 4.2.5.1

5) Map theresult sequentially to C consecutive radio frames

A graphic representation of this set of operationsis shown in figure 1.

Proposed solution

We believe that step 3 and step 4 can be omitted, together with the set of equations described in section
4.2.5.1 and 4.2.5.2. Considering that the 1st interleaver is by definition (inter-frame interleaving) dealing
with radio frame segmentation and that step 1 is virtually equalizing the size of the C columns, by virtually
adding N dummy bits, we conclude that with a very minor editorial modification the 1st IL can perform the
interleaving and the frame equalization together as follows:

1) Writethe input data block of size K row by row in amatrix of size R x C, where C, the number of
column, equals the number of radio frames spanned by the data block and R the minimum integer such
that K <= (R x C). Completethelast row with N =(R x C) —K filler bits.

2) Permute the columns according to a specific pattern pre-defined for each value of C

3) At thisstage, each column of the IL matrix correspondsto aradio frame

Note that if the polarity of thefiller bitsis left unspecified, the frame size equalization does not involve any
processing. A graphic representation of this set of operationsis shown in figure 2.
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Discussion

With amuch simplified procedure and description the proposed solution achieves the same result, which is
that the last bit of N radio frame is afiller bit. The only difference with the current solution is that the set of
radio frames which are terminated with afiller bit is different. This has absolutely no impact on
performance.

Conclusion

With a very minor editorial change the set of operations associated with 1% interleaving, frame equalization
and segmentation can be reduced and the associated description simplified. We therefore propose that the
text modification presented below isincorporated into the next version of TS 25.212.



Text Proposal

4.2 Transport-channel coding/multiplexing

Figure 1: addition of aradio frame size equalisation block before 1% interleaving
Figure 2: addition of aradio frame size equalisation block before 1% interleaving

4.2.4 Radio frame size equalisation

Radio frame size equalisation ensures that the radio frame can be segmented in C data segments of
equivalent size as described in section 4.2.6. Radio frame size equalisation shall be performed as follows.

Given the input sequence &, ..., & _of length K (corresponding to the output of channel coding in UL and
the output of DTX insertion with fixed position in DL ), the output sequence b, ..., bc+g) is defined as:

bi=afori=1...K
b ={0]1} fori=(K+1)...(C*R), if K<(C*R)

where

C=(TTl inms/ 10 ms) is the number of segments per transmission interval and
R =((K =1) div C) + 1 isthe number of bits per segment after size equalisation

424425 1%interleaving

The 1% interleaving of channel interleaving consists of two stage operations. In first stage, the input
seguence is written into rectangular matrix row by row. The second stage is inter-column permutation.
The input sequence length (output of radio frame size equalisation) is assumed to be K;. The two-stage

interl eavingeperations-are-described shall be performed as follows:; the-trput-block-length-is-assumed
to-be K,

First Stage:

(1) Select athe column number C; from Table 1Fable1.

(2) Determine a-the row number R; defined as by-firding-minimum-integer-R,-sueh-that;

Ry = Ky/CiK3<=R;—C;:

(3) Write Fthe input sequence &, ..., ax; of-the 1% interleaving-is-written-into the R, ~ C;
rectangular matrix row by row starting with a, in the first column of the first row and ending with
a1 in column C, of row R;.

Second Stage:

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

(2) Read Fthe output sequence by, ..., by, of the 1St interleaving isthe-sequence-read-out-column
by column from the inter-column permuted R; = C; matrix. b, corresponds to the first row of

the. f|rst column and b1 corr%ponds to row R; of column C;. and-the-output-is-pruned-by




Table 1

Interleaving span Column number C, I nter-column permutation 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}

4.2.54.2.6 ___Radio frame segmentation

The input data sequence (output of 1% interleaving) a, ..., a, of length K, is divided into C; segments of
length R;. Each segment is then mapped onto C1 consecutive radio frames corresponding to the
transmission time interval of the transport channel. The segmentation shall be performed as follows:

bl =a1(| 1)*R1)+n| =1.. C1.| 1. R1

where

C, = (associated TTI in ms) / 10 ms is the number for segments,
R; = (K1 / C,) isthe number of bits per segment,

bi; is the ™ bit of thei™ output sequence (or segment) and

a isthe kK™ bit of the input sequence

The i segment shall be mapped to the i'" radio frame of the transmission time interval as defined by the
rate matching and 2™ multiplexing in the UL and by the 2™ multiplexing in the DL.
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Annex B (informative):
Data flow from radio frame segmentation to physical channel
segmentation
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