TSG-RAN Working Group 1 meeting #15 TSGR1#15(00)0986
Berlin, Germany
August 22 -25, 2000

Agenda item: AH 99

Source: InterDigital Comm. Corp, Mitsubishi Electric.

Title: Correction to section on bit separation and collection for rate
matching in 25.212 CR —092 and 25.222 CR - 043

Document for:  Decision

In TS25.212 section in the uplink there was an error in the description: it was omitted
that, when the number of bitsis not a multiple of 3, some of the second and third parity
bits from the turbo encoded TrCHs can go to the 1st sequence instead of to the 2™ and 3"
sequences.

In the downlink the change is purely editorial to align the description style with that of
the uplink. Thisway the difference between UL and DL is more clear.

This CR clarifies the description of bit separation. The functionality is affected.

The same correction of an error in the decription
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Reason for In the uplink there was an error in the description : it was omitted that, when the
change: number of bitsis not amultiple of 3, some of the second and third parity bits

from the turbo encoded TrCHs can go to the 1st sequence instead of to the 2™
and 3" sequences.

In the downlink the change is purely editorial to align the description style with
that of the uplink. This way the difference between UL and DL is more clear.

Clauses affected: 42.73,427.3.1,42.7.3.1,42.7.4,42.7.4.1

Other specs Other 3G core specifications ® Listof CRs: 25.222 CR-043
affected: Other GSM core ® List of CRs:
specifications
MS test specifications ® List of CRs:
BSS test specifications ® List of CRs:
O&M specifications ® List of CRs:

Other
comments:



4.2.7.3 Bit separation and collection in uplink

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits ;
hewever-systematic-bitsfor-trethis termination-may be punctured. The systematic bits,
first parity bits, and second parity bitsin the bit sequence input to the rate matching block
are therefore separated into three sequences.

Thefirst sequence contains :

- All of the systematic bits that are from turbo encoded TrCHs.

- _None or some first and/or second parity bits that are from turbo encoded TrCHs.
These bits come into the first sequence when the total number of bitsin a block after
radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The second sequence contains :

- All of thefirst parity bits that are from turbo encoded TrCHSs, except those that go
into the first sequence when the total number of bits is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The third sequence contains :

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go
into the first sequence when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

teleﬂaanei%&The second and thlrd sequences shaII be of equal Ienqth whereas the

first sequence can contain from 0 to 2 more bits. Puncturing is erby-applied only to the
second and to the third sequences.

The bit separation function is transparent for uncoded TrCHSs, convolutionally encoded
TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit
collection areillustrated in figures 5 and 6.
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Figure 5: Puncturing of turbo encoded TrCHSs in uplink
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Figure 6: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition in uplink

The bit separation is dependent on the 1% interleaving and offsets are used to define the
| separation for different TTls. b indicates the three sequences defined in this section, with
b=1 indicating the first sequence b = 2 the second one, and b = 3 the third one. ZFhe




andeeeenefpantytrefhstermmﬂrenhrts The offsets ap for theee sequences are Irsted in
table 4.

Table 4: TTI dependent offset needed for bit separation

TTI (ms) ai az as
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesin the TTI. A second offset is
therefore needed. The radio frame number for TrCH i is denoted by n;. and the offset by
b

n -

Table 5: Radio frame dependent offset needed for bit separation

TTI (ms) bo by b2 bs b4 bs bs b7
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.3.1 Bit separation

The bits input to the rate matching are denoted by e,,€,,€3,...,€ , Wherei isthe TrCH
number and N; is the number of bits input to the rate matching block. Note that the
transport format combination number j for simplicity has been left out in the bit
numbering, i.e. Ni=Nj. The bits after separation are denoted by X1, X5, Xyizs- - -» Xix, - FO

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section

4, 2 7. 3 wrth b=1 |nd|cat|nq the first sequence and SO forth Ihesequeneeeleneteelra&b—l

termmatrenhrts For aII other cases b is defrned to be 1 X. |sthe number of brts in each
separated bit sequence. The relation between e and Xk iS given below.
For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-1)+1+(a;+b,, ) mod3 k=123, ..., % X =
éN; /30

Xeian 3ok = € s, r3gek k=1, ...,Nymod 3 Note: When (N; mod
3) = 0 thisrow is not needed.

X2k = € 3(k-1+1+(@,+b,, ) mod3 k=1,23, ..., X X, =éN; /30
X3ik = € 3(k-1)+1+(ag+b, )mod3 k=123, ..., X =&\ /30

For uncoded TrCHs, convolutionally encoded TrCHSs, and turbo encoded TrCHs with
repetition:

Xik :Q,k k:1,2,3,...,Xi Xi = N;



4.2.7.3.2 Bit collection
The bits Xk are input to the rate matching algorithm described in subclause 4.2.7.5. The
bits output from the rate matching algorithm are denoted Y,,1, Yyi2» Yoizs--» Yoy, -

Bit collection is the inverse function of the separation. The bits after collection are
denoted by z;,,2,,,2;3,---,Z,y - After bit collection, the bits indicated as punctured are

removed and the bits are then denoted by f,,, f;,, f5,..., f,, , wherei isthe TrCH number

and V;i= N;;+DNj. The relations between yik, Ziik, and fix are given below.
For turbo encoded TrCHs with puncturing (Yi=X):

Zi 3(k-1)+1+(a, +b, Jmod3 — Y1ik k=123, ..,

Z aan 3k = Yaian /agrk k=1,...,Nimod 3 Note: When (N; mod
3) = 0 thisrow is not needed.

Zi 3(k-1)+1+(a,+b, )mod3 — Y2,i k k=123 ...,

4 3(k-D+1+(ag+by ) mods — Y3k k=123, ...V

After the bit collection, bits z « with value d, where dl_{0, 1}, are removed from the bit
sequence. Bit f; 1 corresponds to the bit z x with smallest index k after puncturing, bit f;
corresponds to the bit z x with second smallest index k after puncturing, and so on.

For uncoded TrCHs, convolutionally encoded TrCHSs, and turbo encoded TrCHs with
repetition:

Z, =Yk k=123 ...V

When repetition is used, fix=z x and Yi=Vi.

When puncturing is used, Y;=X; and bits z , with value d, where di {0, 1}, are removed
from the bit sequence. Bit f; ; corresponds to the bit z x with smallest index k after
puncturing, bit f; » corresponds to the bit z x with second smallest index k after puncturing,
and so on.

4.2.7.4 Bit separation and collection in downlink

- The systematic bits of turbo encoded TrCHs shall not be punctured, , the other bits
hewever,-systematic bitsfor-trettistermination-may be punctured.

The systematic bits, first parity bits and second parity bits in the bit sequence input to the

rate matching block are therefore separated into three sequences of equal lengths.

The first sequence contains :

- All of the systematic bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The second sequence contains :

- All of thefirst parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The third sequence contains :

- All of the second parity bits that are from turbo encoded TrCHs.

Some of the svstemanc first parity and second parltv bits that are for trellllsterml nation,




sequences.
The bit separation function is transparent for uncoded TrCHSs, convolutionally encoded
TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit

collection areillustrated in figures 7 and 8.
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Figure 7: Puncturing of turbo encoded TrCHs in downlink
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Figure 8: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition in downlink



42.7.4.1 Bit separation

The bits input to the rate matching are denoted by ¢, C,,Cis,...,C¢ , Wherei isthe TrCH
number and E; is the number of bits input to the rate matching block. Note that E; isa
multiple of 3 for turbo encoded TrCHs and that the transport format | for smplicity has
been |€ft out in the bit numbering, i.e. E=N," . The bits after separation are denoted

BY Xyi1s Xoi2» Xaias- -+ Xsix, - FOF turbo encoded TrCHs with puncturing, b indicates the three

sequences defined in section 4.2.7.4, with b=1 indicating the first sequence, and so forth.
For all other cases b is defined to be 1. X is the number of bitsin each separated bit
sequence. The relation between cix and Xy IS given below.

For turbo encoded TrCHs with puncturing:

Xk = Giak-na k=123 ..., X% Xi =
E /3

Xoik = Ciak-1+2 k=123, ..., % X =E /3
Xsik = Gigk-1+3 k=123, ..., X Xi=E/3

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with
repetition:
Xiik =GCix k=1,23, ..., % X = E
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4.2.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits
hewever-systematic-bitsfor-treltis termination-may be punctured. The systematic bits,
first parity bits, and second parity bitsin the bit sequence input to the rate matching block
are therefore separated into three sequences.

Thefirst sequence contains :

- All of the systematic bits that are from turbo encoded TrCHSs.

- None or some first and/or second parity bits that are from turbo encoded TrCHSs.
These bits come into the first sequence when the total number of bitsin a block after
radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The second sequence contains :

- All of thefirst parity bits that are from turbo encoded TrCHSs, except those that go
into the first sequence when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

The third sequence contains :

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go
into the first sequence when the total number of bits is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for treillis
termination.

tepmm&renJeﬂsr The second and thlrd seqguences shall be of equal Ienqth whereas the

first sequence can contain from O to 2 more bits. Puncturing is enby-applied only to the
second and to the third sequences.

The bit separation function is transparent for uncoded TrCHSs, convolutionally encoded
TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit
collection areillustrated in figures 4 and 5.
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Figure 4: Puncturing of turbo encoded TrCHs
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Figure 5: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the
separation for different TTIs. b indicates the three sequences defined in this section, with




| and-second-parity-treltis termination-bits-The offsets a;, for these sequences are listed in
table 4.

Table 4: TTI dependent offset needed for bit separation

TTI (ms) a: az as
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesin the TTI. A second offset is
therefore needed. The radio frame number for TrCH i is denoted by n;. and the offset by
b

n -

Table 5: Radio frame dependent offset needed for bit separation

TTI (ms) bo b b, b3 by bs bs b
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.2.1 Bit separation

The bitsinput to the rate matching are denoted by €, ,€,,€5,...,6, , Wherei isthe TrCH

number and N; is the number of bits input to the rate matching block. Note that the
transport format combination number j for simplicity has been left out in the bit
numbering, i.e. Ni=Nj. The bits after separation are denoted by X1, Xz, Xyigs -+ Xyix, - FO
turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section
4, 2 7.2, W|th b=1 indicating theflrst seguence, and so forth Ihe&queneedenetedas

tepmmanenJei%&For aII other cases b is deflned to be 1 X. |sthe number of blts in each
separated bit sequence. The relation between e and Xyik IS given below.
For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-1)+1+(a;+b,, ) mod3 k=123, ..., % X = &N /30

Xiian3grk — € 3en, 1300k k=1,...,N;mod3 Note: When (N,
mod 3) = 0 thisrow is not needed.

X2k = € 3(k-1+1+(@,+b,, ) mod3 k=123, ..., % X, =@\ /30

X3ik = &€ 3(k-1)+1+(ag+b, )mod3 k=123, ..., % X =&\ /30

For uncoded TrCHs, convolutionally encoded TrCHSs, and turbo encoded TrCHs with
repetition:

Xl,i,kZQ,k k=123, ..., X X =N






