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In uplink compressed mode, new rate matching patterns are calculated to ensure that as many bits as
possible are repeated (or as few as possible punctured). When calculating the rate matching pattern, the
number of bits on the physical channel is different for normal and compressed mode. In normal mode

the number of bits for TFC j is denoted by jdataN ,  and in compressed mode it is denoted by cm
jdataN , .

The rate matching is not changed in downlink compressed mode by spreading factor reduction or
higher layer scheduling, i.e. the downlink rate matching patterns are derived using the number of bits
on the physical channel in normal mode. In section 4.2.7 of 25.212, the total number of bits available to

the CCTrCH in one radio frame is denoted by ,*dataN .

In downlink, DTX is used when there are no bits to transmit. In downlink compressed mode more DTX
compared to normal mode can be inserted. The number of available bits on one physical channel in
compressed mode is needed when calculating the amount of DTX that should be inserted. In section

4.2.9.2 this number is denoted by dataN . Note that dataN  is the number of bits on one physical

channel. Further, the value of dataN  in normal mode will differ from the one in compressed mode by

spreading factor reduction and for compressed mode by higher layer scheduling with TFCI.

In short, in section 4.2.7, ,*dataN  means the total number of bits on all physical channels in normal

mode. In section 4.2.9.2, dataN  means the number of bits on one physical channel in normal mode or

compressed mode. In order to avoid misunderstandings the following is proposed:

• The notation cm
dataN ,*  used in uplink is introduced in downlink as well.

• A sentence saying that the rate matching in downlink compressed mode by spreading factor
reduction or higher layer scheduling is unchanged is added.

• It is clarified that the CCTrCH includes DTX since the current definition of Ndata,j (section 4.2.7)
rely on the CCTrCH definition. (The definition of Ndata,j is “Total number of bits that are
available for the CCTrCH in a radio frame with transport format combination j.”)
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3.2 Symbols
For the purposes of the present document, the following symbols apply:

x round towards ∞, i.e. integer such that x ≤ x  < x+1
x round towards -∞, i.e. integer such that x-1 < x  ≤ x
x absolute value of x

Nfirst The first slot in the TG.
Nlast The last slot in the TG. Nlast is either a slot in the same radio frame as Nfirst or a slot in the radio

frame immediately following the slot that contains Nfirst.

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols is:

i TrCH number
j TFC number
k Bit number
l TF number
m Transport block number
ni Radio frame number of TrCH i.
p PhCH number
r Code block number
I Number of TrCHs in a CCTrCH.
Ci Number of code blocks in one TTI of TrCH i.
Fi Number of radio frames in one TTI of TrCH i.
Mi Number of transport blocks in one TTI of TrCH i.
Ndata,j                   Number of data bits that are available for the CCTrCH in a radio frame with TFC j.

cm
jdataN ,                Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.

P Number of PhCHs used for one CCTrCH.
PL Puncturing Limit for the uplink. Signalled from higher layers
RMi Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)sections with different meaning.

x, X
y, Y
z, Z
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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 section 4.2.1)

- Transport block concatenation and code block segmentation (see section 4.2.2)

- Channel coding  (see section 4.2.3)

- Rate matching (see section 4.2.7)

- Insertion of discontinuous transmission (DTX) indication bits (see section 4.2.9)

- Interleaving (two steps, see sections 4.2.4 and 4.2.11)

- Radio frame segmentation  (see section 4.2.6)

- Multiplexing of transport channels (see section 4.2.8)

- Physical channel segmentation (see section 4.2.10)

- Mapping to physical channels (see section 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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4.2.7.2 Determination of rate matching parameters in downlink

For downlink Ndata,j does not depend on the transport format combination j. Ndata,* is given by the channelization code(s)
assigned by higher layers. Denote the number of physical channels used for the CCTrCH by P. Ndata,* is the number of
bits available to the CCTrCH in one radio frame and defined as Ndata,*=P(15Ndata1+15Ndata2), where Ndata1 and Ndata2 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.
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4.2.9.2 2nd insertion of DTX indication bits

The DTX indication bits inserted in this step shall be placed at the end of the radio frame. Note that the DTX will be
distributed over all slots after 2nd interleaving.

The bits input to the DTX insertion block are denoted by Sssss ,,,, 321 K ,where S is the number of bits from TrCH

multiplexing. The number of PhCHs is denoted by P and the number of bits in one radio frame, including DTX

indication bits, for each PhCH by U. In normal mode 21
,* 1515 datadata

data NN
P

N
U +== The number of available bits

on the PhCH is denoted by Ndata and Ndata=15Ndata1+15Ndata2, where Ndata1 and Ndata2 are defined in [25.211]. In normal
mode U=Ndata. In compressed mode, additional DTX shall be inserted if the transmission time reduction method does
not exactly create a transmission gap of the desired TGL. The number of bits available to the CCTrCH in one radio

frame in compressed mode is denoted by cm
dataN ,* and

P

N
U

cm
data,*= . Ndata is changed from the value in normal node. The

exact value of cm
dataN ,* Ndata is dependent on the TGL and the transmission time reduction method, which are signalled

from higher layers. It can be calculated as TGLdata
cm
data NNN −= '

,*,* , where )1515( '
2

'
1

'
,* datadatadata NNPN += .

'
1dataN and '

2dataN  are the number of bits in the data fields of a slot for slot format A or B as defined in [2]. NTGL is Tthe

number of bits that are located within the transmission gap is denoted NTGL and defined as:

'
,*15 dataN

TGL
dataN

TGL

15
, if Nfirst + TGL ≤ 15

'
,*15

15
data

first N
N−

data
first N

N

15

15 −
, in first frame if Nfirst + TGL > 15

'
,*15

)15(
data

first N
NTGL −−

data
first N

NTGL

15

)15( −−
, in second frame if Nfirst + TGL > 15

Nfirst and TGL are defined in Section 4.4.

In compressed mode U=Ndata-NTGL..

The bits output from the DTX insertion block are denoted by )(321 ,,,, PUwwww K . Note that these bits are

threevalued. They are defined by the following relations:

kk sw = k = 1, 2, 3, …, S

δ=kw k = S+1, S+2, S+3, …, PU

where DTX indication bits are denoted by δ. Here sk ∈{0,1}and δ ∉{0,1}.

=TGLN


