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At the present, section 4.2.12, Physical channel mapping, in TS 25.212, defines that no bits are mapped to TGL
consecutive slots in compressed mode. For example, if SF/2 method is used with TGL=7, it means that a 7-slot
gap is created in the physical channel mapping section. The data, however, reserves only 7.5 slots when going to
spreading factor SF/2. And for this reason, additional 0.5 slot of DTX hasto beinserted in 2™ DTX insertion
block.

Thus, if TGL=7 and SF/2 method is used with single frame method, the number of bitsin the CCTrCH is not the
same in normal mode and compressed mode. It is 0.5 slot bigger in compressed mode. For shorter TGL this
disparity between CCTrCH in normal mode and compressed mode increases. Moreover, when TG extends over
two frames there can be a case when there is only one empty dot in the first frame. In this case atotal of 6.5 slots
of extraDTX isneeded in order to keep the number of bitsin the CCTrCH constant.

Based on the assumption that the number of CCTrCH bits is the same in normal mode and in SF/2 method, the
specification has to be modified so that additional 0.5-6.5 slots of DTX is created in the physical channel mapping
section, and not inserted in 2" DTX insertion. Also, with the number of CCTrCH bits remai ning constant the
buffer size for 2" interleaver at the UE receiver does not have to be increased. With the present defition it would
need to be amost doubled for TGL=1 case. At the UE receiver side the buffer size is further increased by the fact
that values after RAKE combiner are represented as soft values of M (>>2) bits.

The benefit of this method is that every time SF/2 method is used, only physical channel mapping section needs to
be reconfigured. With the present method, the total of four blocks have to be reconfigured in that case: 2" DTX
insertion, physical channel segmentation, 2™ interleaving and physical channel mapping.

It should be taken into account that there can be several compressed mode patterns running simultaneously. If the
number of reconfiguring steps for multiplexing algorithms can be minimised in compressed mode, it simplifies the
overall usage of several compressed mode patterns at the same time.

The attached CR proposes to add from 0.5 to 6.5 slots of DTX in physical channel mapping with SF/2 method,
depending on the transmission gap length and location.
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Figure 2: Transport channel multiplexing structure for downlink
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The bits from rate matching are denoted by g;;, i, 9is:- - -1 Gig, » Where G isthe number of bitsin one TTI of TrCH

i. Denote the number of bitsin one radio frame of TrCH i by H;. In normal or compressed mode by spreading factor
reduction, H; is constant and corresponds to the maximum number of bits from TrCH i in one radio frame for any
transport format of TrCH i. In compressed mode by higher layer scheduling, only a subset of the TFC Set is allowed.
From this subset it is possible to derive which TFs on each TrCH that are allowed. The maximum number of bits

7 ~

ex. u
belonging to one TTI of TrCH i for the allowed TFsis denoted by X;. H; isthen calculated as H, = éF'(J, where F;
el
isthe number of radio framesina TTI of TrCH i. The bits output from the DTX insertion are denoted
by Ny, 02,0, e ) - Note that these bits are three valued. They are defined by the following relations:

hk = gik k= 11 21 31 raey Gi
h, =d k=Gi+1,G+2 G+3, ..., FiH;
where DTX indication bits are denoted by d. Here gix 1 {0, 1} and d T {0, 1}.

4.2.9.2 2" insertion of DTX indication bits

The DTX indication bitsinserted in this step shall be placed at the end of the radio frame. Note that the DTX will be
distributed over al slots after 2™ interleaving.

The bitsinput to the DTX insertion block are denoted by S}, S,,S;,. .., Sg,where Sis 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

N *
indication bits, for each PhCH by U. In normal mode U = % =15N 421 715N 0o Fherumber-of avaitable

bits-on-the PhCH-is denoted-by-Nyq-aRa-Nyaa=15Ngata1+15Ngata2, Where Nyatan and Nyaez are defined in [25:211] .-+
normal-mode-U=Nyqs- 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

cm

N *
in one radio frame in compressed mode is denoted by Ng;‘:a, andU = % . Nygats-changed-trom-thevalue n

normal-node. The exact value of NS, Ngawa IS dependent on the TGL and the transmission time reduction method,

data,*

which are signalled from higher layers. For transmission time reduction by SF/2 method in compressed mode

1
Ncm _ N data,*

datar = , and for other methods it can be calculated as N gy, . = Ngaa - Ny, . For every transmission

time reduction method N, = P(15N gy +15N 50, ) . where N .., and N

datafields of adlot for lot format A or B as defined in [2]. Ny, is Fthe number of bits that are located within the
transmission gap is-deneted-Nyg -and defined as:

, _arethe number of bitsin the

data.

[ TGL ., .
—5 N data’ if Nfirst + TGL £ 15
15- N,
‘ N = < 1—5m N’ jsa - infirst frameif Ny + TGL > 15
TGL- (15- Ngg) ., . _
15 N' .t in second frame if Ngrg + TGL > 15
\

Nsir« and TGL are defined in Section 4.4.

Note: In compressed mode by SF/2 method DTX is also added in physical channel mapping stage (section
4.2.12.2). During 2™ DTX insertion the number of CCTrCH bits is kept the same as in normal mode.

Hr-compressedmode U=Ng-Nrg
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The bits output from the DTX insertion block are denoted by W, W, , W, ... Wipy) - Note that these bits are
threevalued. They are defined by the following relations:

W, =S k=1,23,..,S
W, =d k=St 52,543, ..., PU

where DTX indication bits are denoted by d. Here ST {0,1}and d T {0,1}.
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(5) The output of the 2™ interleaving is the bit sequence read out column by column from the inter-column
permuted R, © C, matrix. The output is pruned by deleting bits that were not present in the input bit sequence,

i.e. bits Yk that corresponds to bits ug with k>U are removed from the output. The bits after 2™ interleaving
aredenoted by V1,V,,,...,Vyy , Where Vp; corresponds to the bit Y with smallest index k after pruning, Vpz

to the bit Yok with second smallest index k after pruning, and so on.

Table 6

Number of column C, Inter-column permutation pattern

30 {0, 20, 10, 5, 15, 25, 3, 13, 23, 8, 18, 28, 1, 11, 21,
6, 16, 26, 4, 14, 24,19, 9, 29, 12, 2, 7, 22, 27, 17}

4.2.12 Physical channel mapping

The PhCH for both uplink and downlink is defined in [2]. The bits input to the physical channel mapping are denoted
by Vs Vp2s s Vpu s where p is the PhCH number and U is the number of bitsin one radio frame for one PhCH. The

bits Vpk are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with
respect to k.

In compressed mode, no bits are mapped to certain sots of the PhCH(S). If Ny, + TGL £ 15, no bits are mapped to
Slots Nsirgt 0 Niagt. If Niirst + TGL > 15, i.e. the transmission gap spans two consecutive radio frames, the mapping is as
follows:

- Inthefirst radio frame, no bits are mapped to slots Nyirs, Niirgt1, Niirg+2, ..., 14.
- Inthe second radio frame, no bits are mapped to the slots 0, 1, 2, ..., Njag.

TGL, Niirst, and N,a¢ are defined in section 4.4.

4.2.12.1 Uplink

In uplink, the PhCHs used during aradio frame are either completely filled with bits that are transmitted over the air
or not used at all. The only exception is when the UE isin compressed mode. The transmission can then be turned off
during consecutive slots of the radio frame.

4.2.12.2 Downlink

In downlink, the PhCHs do not need to be completely filled with bits that are transmitted over the air. Bits Vi | {0,
1} are not transmitted.

During compressed mode by reducing the spreading factor by 2, no bits are mapped to the DPDCH field as follows:

If Niirg + TGL £ 15, i.e. the transmission gap spans one radio frame,

if Niirg + 7 £ 14
no bits are mapped to Slots Neirst,Nrirst + 1, Niirst 2,..., Niag + (7 - TGL)
no bits are mapped to the first (Npaat Npaap)/2 bit positions of ot Njas + (8 - TGL)

ese
no bits are mapped to sl ots Niirs, Niirst + 1, Nrirst + 2,..., 14
no bits are mapped to Slots Nrirg - 1, Niirst = 2, Nrirgt = 3, ..., Niirst = (7 - TGL - (14 - Njog))
no bits are mapped to the last (Npaat Npas)/2 bit positions of ot Nyt - (8 - TGL - (14 - Niag))

end if
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If Niirg + TGL > 15, i.e. the transmission gap spans two consecutive radio frames,

In the first radio frame, no bits are mapped to last (Npgat Npasp)/2 bit positionsin slot 7 aswell as to dlots 8, 9,
10, ..., 14.

In the second radio frame, no bits are mapped to dots 0, 1, 2, ..., 6 aswell asto first (Npgat Npas)/2 bit positions
indot 7.

Npazmand Npasp are defined in [2].

The following rules should be used for the selection of fixed or flexible positions of the TrCHs in the radio frame:

- For TrCHs not relying on TFCI for transport format detection (blind transport format detection), the positions
of the transport channels within the radio frame should be fixed. In alimited number of cases, where there are
asmall number of transport format combinations, it is possible to alow flexible positions.

- For TrCHsrelying on TFCI for transport format detection, higher layer signal whether the positions of the
transport channels should be fixed or flexible.
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