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1. Introduction

This CR proposes to correct minor editorial mistakes in the first interleaver, rate matching, 1% DTX indication bits
insertion and physical channel segmentation sections:

4.2 Transport-channel coding/multiplexing:
In Figure 2: Transport channel multiplexing structure for downlink, replace FiH; by D; to index sequence h; since D; has
been defined for this purpose in section 4.2.9.1 1% insertion of DTX indication bits.

4.2.5.3: Relation between input and output of 1% interleaving in uplink:
Replace“X; = T;" by “Z; = T;,” since now it is sequence z which is used at this stage.

4.2.5.4: Relation between input and output of 1% interleaving in downlink:
Replace“X; - Fi* Hi- Np ™™, 1 in case of compressed by puncturing and X; - F; * H; in other cases’, by “ X; - D;”
since D; has been defined for this purpose in 1% DTX insertion section.

4.2.7.2 Determination of rate matching parametersin downlink:

Replace :

“The number of bits corresponding to the gap for TrChi, in each radio frame of its TTI is calculated using the number
of bitsto remove on each Physical Channel Nt [K],”

by:

“The number of bits corresponding to the gap for TrChi, in each radio frame of its TTI is calculated using the number
of bitsto remove on all Physical Channels Ntg[K],”

since N+g[K] isthe number of bits for the gap on al Physical Channel associated to the CCTrCh.

4.2.9.1 1% insertion of DTX indication bits:

Replace“D=F * Hi»+ DN " (i me” By “Di=F i * Hix-Np "™ 1w’ sincenow Np ™™™, . is used to indicate the
number of bits p to beintroduced in first interleaver section

4,210 Physical channel segmentation:

There was aV notation |eft over instead of U.
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4.2 Transport-channel coding/multiplexing

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission time interval is transport-channel specific from the set { 10 ms, 20 ms, 40 ms, 80 ms}.

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- trangport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.4 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream from the TrCH multiplexing, including DTX indication bits in downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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425  1%interleaving

In Compressed Mode by puncturing, bits marked with afourth value on top of {0, 1, d} and noted p, areintroduced in
the radio frames to be compressed, in positions corresponding to the first bits of the radio frames. They will be removed
in alater stage of the multiplexing chain to create the actual gap. Additional puncturing has been performed in the rate
matching step, over the TTI containing the compressed radio frame, to create room for these p-bits. The following
subclause describes this feature.
4251 Insertion of marked bits in the sequence to be input in first interleaver
In normal mode, compressed mode by higher layer scheduling, and compressed mode by spreading factor reduction:

Xik = Zk and X; = Z;

In case of compressed mode by puncturing and fixed positions, sequence x; x which will be input to first interleaver for
TrChi and TTI mwithin largest TTI, is built from bits z; |, k=1, ..Z;, plusNp ™™™, 1y bits marked p and
X = Z+ Np'™ ™, 1m0 asis described thereafter.

Np ™™ e is defined in the Rate Matching subclause 4.2.7.

Pr[X] defines the inter column permutation function for aTTI of length Fi *10ms, as defined in Table 3 above. P+[X] is
the Bit Reversal function of x on logy(Fi) bits.

NOTE 1: C[x],x=0to Fi —1 the number of bits p which have to be inserted in each of the Fi segments of the TTI,
i.e. in each column of the first interleaver. C[x] is equal to Np *; qax for x equal O to Fi —1 for fixed
positions. It is noted Np *; in the following initialisation step.

NOTE 2: chi[x], x=0to Fi — 1, the counter of the number of bits p inserted in each of the Fi segments of the TTI,
i.e. in each column of the first interleaver.

col =0

whilecol < F, do

Clcol] = Np*', -- initialisation of number of bitsp to be inserted in each of the Fi segments of the TTI
chi[col] =0 -- initialisation of counter of number of bits p inserted in each of the Fi segments of the TTI
end do
n=0,m=0

whilen < X; do
col = nmod F;

if chi[col] < C[Px (col)] do

Xin=Pp -- insert one p bit
chi[col] = chi[col]+1 -- update counter of number of bits p inserted
else -- no more p bit to insert in this segment
Xin =Zim
m=m+1
endif
n=n+l
end do
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4.25.2 1% interleaver operation

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the 1% interleaver is
denoted by X1, X2, X3, -1 X, » Wherei is TrCH number and X; the number of bits (at this stage X; is assumed and
guaranteed to be an integer multiple of TTI). The output bit sequence is derived as follows:

(1) Select the number of columns C, from table 3.
(2) Determine the number of rows R, defined as:
R, = Xi/C,
(3) Write the input bit sequenceintothe R~ C, rectangular matrix row by row starting with bit X; 1 inthefirst

column of the first row and ending with bit X ¢ ) in column C; of row R;:

é X X2 X3 o Xe U
e u
é Xi,(c, +1) Xi,(c, +2) Xi,(c, +3) Xi,(zcl) U
é . . . . U

u

é
K (r-nc+)  X(Rr-nc+ Xr-n+3) - Xire)l

(4) Perform the inter-column permutation based on the pattern { P; (j)} (j=0,1, ..., C-1) shown in table 3, where Py(j)
isthe original column position of the j-th permuted column. After permutation of the columns, the bits are

denoted by Vik:
€Y: Yirey Yiers - Yic-nrenU
e u
a¥ie Yiwr+ Yier+ --Yic-or+2(
g : : : : G
e u
&r  Yier)y Yier) - Yier) 0

(5) Read the output bit sequence Y;;, ¥i5, Yizs---» ¥i ¢ r) Of the 1% interleaving column by column from the inter-

column permuted R~ C, matrix. Bit Y, , corresponds to the first row of the first column and bit Yi(rc))
corresponds to row R, of column C,.

Table 3
TTI Number of columns C; Inter-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}
4.25.3 Relation between input and output of 1% interleaving in uplink

The bitsinput to the 1% interleaving are denoted by t;, t;,, tis, .. ., tiy , wherei is the TrCH number and T; the number
of hits. Hence, Zx = tixand 2% = T,.

The bits output from the 1% interleaving are denoted by d;;, d;,, d 3, ..., di; , and dik = Yik.
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4.2.5.4 Relation between input and output of 1% interleaving in downlink

If fixed positions of the TrCHsin aradio frame is used then the bits input to the 1% interleaving are denoted by

N1, N2.Ns,- - Ny ) wherei isthe TrCH number. Hence, Zk = hikand Z = D; i *H, ~Np-"""™, cir-compressed
rredebyrsupctarne—ond 2= =) ethonedes,

If flexible positions of the TrCHs in aradio frame is used then the bits input to the 1% interleaving are denoted by
0i1:9i2:Giz»- -+ Gig, » Wherei isthe TrCH number. Hence, Zx = gk and Z = G.

The bits output from the 1% interleaving are denoted by G;,G,, G- - - Oiq, » Wherei isthe TrCH number and Q; isthe
number of bits. Hence, Gk = Yik, Qi = FiH; if fixed positions are used, and Q; = G; if flexible positions are used.
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4.2.7.2 Determination of rate matching parameters in downlink

For downlink Ngya; does not depend on the transport format combination j. Ngaa+ iS given by the channelization code(s)
assigned by higher layers. Denote the number of physical channels used for the CCTrCH by P. Ngaia» 1S the number of
bits available to the CCTrCH in one radio frame and defined as Ngzta »=P(15Ngata115Ngataz), Where Nyatan @Nd Nearap are
defined in [2]. Note that contrary to the uplink, the same rate matching patterns are used in normal and compressed
mode by spreading factor reduction or higher layer scheduling.

In the following, the total amount of puncturing or repetition for the TTI is calcul ated.

Additional calculations for compressed mode by puncturing in case of fixed positions are performed to determine this
total amount of rate matching needed.

For compressed mode by puncturing, in TTIs where some compressed radio frames occur, the puncturing is increased
or the repetition is decreased compared to what is calculated according to the rate matching parameters provided by
higher layers. This allows to create room for later insertion of marked bits, noted p-bits, which will identify the
positions of the gaps in the compressed radio frames.

The amount of additional puncturing corresponds to the number of bitsto createthe gap inthe TTI for TrCh;. In case
of fixed positions, it is calculated in addition to the amount of rate matching indicated by higher layers. It is noted
Np1T|, mi’max.

TTI,cmm TTI, m_

In fixed positions case, to obtain the total rate matching DN, to be performed onthe TTI m, Np' ™™, 1 iS

I,max
sub-stracted from DN ™™ ™ i, ..., (calculated based on higher layers RM parameters as for normal rate matching). This
alowsto create room for the Np™™ ™, . bits p to be inserted later. If the result isnull, i.e. the amount of repetition

matches exactly the amount of additional puncturing needed, then no rate matching is necessary.
In case of compressed mode by puncturing and fixed positions, for some calculations, N'gaia+ 1S used for radio frames
where N,

with gap instead of N, ., gatar = P(15N o0 +15N o) - Ny @nd N, are the number of bitsin

the data fields of the slot format used for the current compressed mode, i.e. slot format A or B asdefined in [2]
corresponding to the Spreading Factor and the number of transmitted slotsin use.

The number of bits corresponding to the gap for TrChi, in each radio frame of its TTI is calculated using the number of
bits to remove on each-all Physical Channels Nt¢_[K], where k is the radio frame number inthe TTI.

For each radio frame k of the TTI, Ntg_[K] is given by the relation:

( :
TGL N

— «, if Nirg + TGL £ 15
15 data,

15- Ngg N

Nrg. = < 15 data* 1

in first radio frame of the gap if Ng;¢ + TGL > 15

TGL- (15- Ng) .
Ndata,*’
\ 15

Nsir¢ and TGL are defined in subclause 4.4.

in second radio frame of the gap if Njr¢ + TGL > 15

Note that N 1¢ [K] = 0if radio frame k is not compressed.
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4.29.1 1% insertion of DTX indication bits

This step of inserting DTX indication bitsis used only if the positions of the TrCHs in the radio frame are fixed. With
fixed position scheme a fixed number of bitsis reserved for each TrCH in the radio frame.

The bits from rate matching are denoted by 1, §;,, 9;s,- - -, Jig, - Where G; isthe number of bitsin one TTI of TrCH i.

Denote the number of bitsin oneradio frame of TrCH i by H;. Denote D; the number of bits output of the first DTX
insertion block.

In normal or compressed mode by spreading factor reduction, H; is constant and corresponds to the maximum number
of bitsfrom TrCH i in one radio frame for any transport format of TrCH i. and D; = F; * H;.

In compressed mode by puncturing, additional puncturing is performed in the rate matching block. The empty positions
resulting from the additional puncturing are used to insert p-bitsin the first interleaving block, the DTX insertionis

therefore limited to allow for later insertion of p-bits. Thus DTX bits are inserted until the total number of bitsis Di
N TTI, m

WhereDi:Fi* Hi,*,' P M#DN-IHW, and Hi= Niy*+ DNiy*.

The bits output from the DTX insertion are denoted by h i1, hi, his, ..., hipi Note that these bits are three valued. They
are defined by the following relations:

Ny =0 k=123 ..,G
he =d k=G+1G+2 G+3, ... D

where DTX indication bits are denoted by d. Here Gik T {0, 1} andd T {0, 1}.
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4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by X, X,, X;,..., X, , where Y 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 Upgs Upo,Upsse e Uy where p is PhCH number and U isthe
number of bitsin one radio frame for each PhCH, i.e. U= (Y —Nyg_) / P for compressed mode by puncturing, and

Y
U= 5 otherwise. The relation between Xk and Upk is given below.
For al modes, some bits of the input flow are mapped to each code until the number of bits on the codeis +U. For
modes other than compressed maode by puncturing, al bits of the input flow are taken to be mapped to the codes. For

compressed mode by puncturing, only the bits of the input flow not corresponding to bits p are taken to be mapped to
the codes, each bit p is removed to ensure creation the gap required by the compressed mode, as described below.

Bits on first PhCH after physical channel segmentation:
Ut k= X, (k) k=12,..,U
Bits on second PhCH after physical channel segmentation:

U k= X feuy K= 1,2, ..., U

Bits on the P" PhCH after physical channel segmentation:
Up k= Xt p-yuyk=1,2, ..., U
where f is such that :
- for modes other than compressed mode by puncturing, X sy = X« ,i.e f(K) = k, for al k.

- for compressed mode by puncturing, bit u; ; corresponds to the bit x; x with smallest index k when the bits p are
not counted, bit u, , corresponds to the bit x; , with second smallest index k when the bits p are not counted, and
soonfor bitSuys ... Upyy Uz 1, Uz 2 Uz vu, . Ups, Up2.. Up vy,

4.2.10.1 Relation between input and output of the physical segmentation block in
uplink

The bitsinput to the physical ssgmentation are denoted by S, S,,S;,...,Sg . Hence, Xk = Skand Y= S

4.2.10.2 Relation between input and output of the physical segmentation block in
downlink

The bits input to the physical segmentation are denoted by W;, W,, W, ..., Wy - Hence, Xk = Wi and Y = PU.
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