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1. Introduction

During the discussion on the WG1 reflector it turned out that some clarification regarding treatment of the bits after rate
matching puncturing for Turbo codes is required mainly in the section rate matching to avoid any misunderstanding and
ambiguities. This text proposal deals with this item which is relevant for both of TS 25.212 (FDD) and TS 25.222 (TDD).
Also, some additional editorial corrections were included.

2. Text proposal for TS 25.212

4.2.7.3. Bit separation and bit collection for rate matching
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Figure 6: Overall rate matching block diagram before first interleaving where x denotes punctured bit.
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Figure 7: Overall rate matching block diagram after first interleaving where x denotes punctured bit.
Rate matching puncturing for Turbo codes in uplink is applied separately to Y and Y’ sequences. No puncturing is applied to X
sequence. Therefore, it is necessary to separate X, Y, and Y sequences before rate matching is applied.

For uplink, there are two different alternation patterns in bit stream from Radio frame segmentation according to the TTI of a
TrCH asshown in Table 4.

Table 4: Alternation patterns of bits from radio frame segmentation in uplink

TTI (msec) Alternation patterns
10, 40 XYY
20, 80 XYY

In addition, each radio frame of a TrCH starts with different initial parity type. Table 5 shows the initia parity type of each
radio frame of a TrCH with TTI = {10, 20, 40, 80} msec.

Table 5: Initial parity type of radio frames of TrCH in uplink

TTI Radio frame indexes ()

(msec) 0 1 2 3 4 5 6 7
10 X NA NA NA NA NA NA NA
20 X Y NA NA NA NA NA NA
40 X Y Y X NA NA NA NA
80 X Y Y X Y Y X Y

Table 4 and 5 defines a complete output bit pattern from Radio frame segmentation.




Ex. 1. TTI=40msec, n =2

Radio frame pattern: Y, Y, X, Y, Y, X, Y, Y, X, ...
Ex. 2 TTI =40 msec, n, =3

Radio frame pattern: X, Y, Y, X, Y, Y, X Y, Y, X, ...

Therefore, bit separation is achieved with the aternative selection of bits with the initial parity type and alternation pattern
specified in Table 4 and 5 according to the TTI and n; of a TrCH.

Rate matching puncturing for Turbo codes in downlink is applied separately to Y and Y’ s sequences. No puncturing is applied
to X sequence. Therefore, it is necessary to separate X, Y, and Y’ sequences before rate matching is applied.

For downlink, output bit sequence pattern from Turbo encoder is dways X, Y, Y', X, Y, Y’, .... Therefore, hit separation is
achieved with the alternative selection of bits from Turbo encoder.

After rate matching puncturing for Turbo codes, the separated sequences X, Y, and Y’ are collected and delivered. For uplink,
only not punctured bits in each radio frame of TrCH shall be delivered sequentially according to the order in Table 4 and Table
5foreach TTI of aTrCH.

Ex.1. TTI=40msec, n =2
If radio framepattern: Y, ¥, X, Y. Y, X, ¥, Y, X, ... where¥ and ¥ mean punctured bits.
Then delivered bits: Y, X, Y, Y, X, Y, X, ....

For downlink, only not punctured bitsin a TTI of a TrCH shall be delivered sequentially inorder of X, Y, Y, X, Y, Y',...€tc.

3. Text proposal for TS 25.222

6.2.7.2. Bit separation and bit collection for rate matching
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Figure 6-5. Overall rate matching block diagram after first interleaving where x denotes punctured bit.
Rate matching puncturing for Turbo codes is applied separately to Y and Y’ sequences. No puncturing is applied to X sequence.
Therefore, it is necessary to separate X, Y, and Y’ sequences before rate matching is applied.

There are two different alternation patterns in bit stream from Radio frame segmentation according to the TTI of a TrCH as
shownin Table 6.2.7-1.

Table 6.2.7-1 Alternation patterns of bits from radio frame segmentation

TTI (msec) Alternation patterns
10, 40 XYY
20, 80 XYY

In addition, each radio frame of a TrCH starts with different initia parity type. Table 6.2.7-2 shows the initia parity type of
each radio frame of a TrCH with TTI = {10, 20, 40, 80} msec.

Table 6.2.7-2 Initial parity type of radio frames of TrCH

TTI Radio frame indexes ()

(msec) 0 1 2 3 4 5 6 7
10 X NA NA NA NA NA NA NA
20 X Y NA NA NA NA NA NA
40 X Y Y X NA NA NA NA
80 X Y Y X Y Y X Y

Table 6.2.7-1 and 6.2.7-2 defines a complete output bit pattern from Radio frame segmentation.

Ex. 1. TTI=40msec, N =2

Radio frame pattern: Y, Y, X, Y, Y, X, Y, Y, X, ...
Ex. 2 TTI =40 msec, n, =3

Radio frame pattern: X, Y, Y, X, Y, Y, X Y, Y, X, ...

Therefore, bit separation is achieved with the aternative selection of bits with the initial parity type and aternation pattern
specified in Table 6.2.7-1 and 6.2.7-2 according to the TTI and n; of a TrCH.

After rate matching puncturing for Turbo codes, the separated sequences X, Y, and Y’ are collected and delivered. The only not
punctured hits in each radio frame of TrCH shall be delivered sequentially according to the order in Table 6.2.7-1 and Table
6.2.7-2for each TTI of a TrCH.

Ex.1. TTI=40msec, n =2
If radio framepattern: Y, ¥, X, Y. Y, X, ¥, Y, X, ... where¥ and ¥ mean punctured bits.




Then delivered bits: Y, X, Y, Y, X, Y, X, ....
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