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Introduction

Compressed mode by puncturing has been intensively discussed in RAN WGL #10. In this paper we :
highlight some problems existing in the current proposal [1]

propose another solution based on segmentation coefficients.
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Problems on the current proposition [1]

Problems in the determination of the amounts DN'"

cm,i |

in flexible positions

In the proposition [1] this amount is computed by means of the 'Z formula. The object of this formulaisto share
in aweighed way an integer amount between several TrCH. In the case of compressed mode the amount shared
it the amount of gap bits in the frame affected by compressed mode.

The problem with the current proposal [1] is that this sharing assumes some Transport Format Combination j.
However [1] does not tell how to determinej. So our conclusion isthat [1] is at best incomplete.

In fixed positions, there is no such problem, as one only needs to take a TFC' (be it virtua) where al the TrCH
are smultaneoudly at highest bitrate.

Problems in the concept of sharing the gap.

In the current proposal [1], the gap is share by only the TrCH whose TTI are overlapping with the gap. We think
that thisis a bit restrictive as shown by the Figure 1 below. On this figure we consider 2 TrCHes, the white one
and the grey one, the white TrCH has a TTI of 10ms while the grey TrCH has a TTI of 20ms. We assume that
the 2 TrCh are constant rate TrCH. The surface of the squares represent the amount of data after rate matching.

As shown on this figure, not only (1.) and (3.) are compressed, but also (2.). The compression in the (frame 1)
shorter TTI that does not overlap the gap is done by the intermediate of a TrCH whose (frames 0 & 1) longer
TTI overlaps both the (frame 0) gap and the (frame 1) shorter TTI.

What is happening islike akind ‘communicating vase' thing :The gap is pressing on 1 and 3, 3 isin contact with
2, s0 2 isaso compressed. That isto say the grey TrCH giving bits to the gap, can also take bits from the 2™ TTI
of the shorter TTI of the white TrCH.



1. compressed data
2. compressed data
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Figure 1 Example of compressed mode with several TTI durations

Of course, such kind of thing is relying on this that there is enough bit rate on the longer TTI TrCH compared to
the shorter TTI TrCH. We believe that quite often this condition is fulfilled: for instance for the speech service
we can have 40ms DCCH, and 20 ms DTCHes. The TrCH bit rate on the DCCH is roughly one third (»4kbps) of
that of the DTCHes (»12kbps), but when seen after the channel coding this proportion is most likely higher
because the BER requirement of the DCCH is lower than that of the DTCHes. Moreover, we will have also the
rate command that can be of 40ms TTI.

Note that our approach allowsto keep the TrCH balanced, compared to [1] where for Figure 1
example the power will need power increase in frame 1as required by the longer TTI TrCH, and so the shorter
TTI TrCH will have too good quality.

Other minor problems

The current [1] does not seem to take into account the benefit of jointly using higher layer scheduling and CM by
puncturing, whereas in our proposa we take it into account.

However, we believe that this problem can be easily solved, so this is not a fundamental flaw, but just a minor
remark.

A new proposal based on segmentation coefficients.

Our proposal is based on a set of segmentation coefficients SC, . Thereare F,, segmentation coefficients for
each possible TTI duration in the CCTrCH.

. Theindex F tellsthe TTI durations. F 1 {ZL2,4,8}.



Theindex N identifies one radio frame within the longest TTI: ni {O,L..., Froa - ]}

The segmentation coefficient &F,mp.n givesfor any TrCH of TTI with aduration of F radio frames, for the
TTI number m within the largest TTI, and for the radio frame number n within this TTI number m, the
proportion of data falling into the corresponding segment. Hence, the segmentation coefficients are positive
numbers summing up to 1 within one TTI, and therefore we have the following equation that by definition is
aways held:

"F1 {2480
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This is summarised by the figure below where we assume that all TT1 duration F 1 {1,2,4,8} are used (and so
F.o =8). The segmentation coefficients summing up to 1 are placed in the same bold outline box.
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Note that equal segmentation of TTI number mfor TTI duration F equates to the following relation:

"ni {0L....,F- 1§ SCr e =%

The rate matching can be determined is a very similar way as in the normal mode scheme, except for thisthat the

F.mn*

1
E factor is replaced by SC

Determination of segmentation coefficients.

In this proposal we assume that the segmentation coefficient are signalled from the higher layers, that is from the
network to the UE.

However, if required by other delegates we can present the methods that can be used in order to compute them.



Open items

Dynamic and granularity of segmentation coefficient : we propose from 0 to 1-2° by stepsof 2% asa
working assumption

Whether segmentation coefficients are to be signalled or calculated in both end. For the time being we
propose signalled as a working assumption.

Conclusion

We propose the draft CR given in the sequel, to be taken as a basis for the CM by puncturing working
assumption.
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3.2 Symbols

For the purposes of the present document, the following symbols apply:

éeu round towards ¥, i.e. integer such that x £ &t < x+1

éad round towards -¥, i.e. integer such that x-1 < &a £ x

(oo} absolute value of x

Nfirst Thefirst dot inthe TG.

Njast Thelast dot inthe TG. N« is either adot in the same radio frame as Ny, Or aslot in theradio

frame immediately following the dot that contains N,.

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

i TrCH number

j TFC number

k Bit number

| TF number

m Transport block number

n Radio frame number of TrCH i.

p PhCH number

r Code block number

| Number of TrCHsina CCTrCH.

G Number of code blocksinone TTI of TrCH i.
Fi Number of radio framesinone TTI of TrCH i.
M Number of transport blocksin one TTI of TrCH i.
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit for the uplink. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Crn DL compressed mode Segmentation coefficient for TTI duration F in radio frame count, and radio
frame number n within largest TTI (O£ n £ Fra).

H™" DL segment size for TrCH i, and for radio frame number n within longest TTI.

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

X, X
y, Y
z,Z

3GPP
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425  1%interleaving

4.25.1 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-Set the number CI of columnsto F;

(2) 2——Determine the number of rows R, defined as

for downlink
Rl = Xi/C=H;_in normal mode
Rl= max H™
mF En<(m+lpF
for upling
RI=X/Cl

(3) In DL compressed mode by puncturing, mark some positionsinthe Rl ~ Cl rectangular matrix as "p-bits', the

other positions being marked as "non p-bits'. The positions marked as "p-bits' are the

RI H cm,mé; +n¢
- i last positions of column number n+1, where N¢= BR; (n)
In UL or normal mode, all positionsinthe Rl ~ ClI rectangular matrix are marked as "non p-bits’

(34) Write the input bit sequence from x ; to X;. X, _intothe R;—'—Q;—&'_ _Cl rectangular matrix row by row starting

with-bit-X—in the first column of thefirst row and ending with bit X-z=—y-in column CI of row RI,_and

excluding any positions that is marked as a"p-bit". For instance when no position is marked as a p-bit we get the
following :x

3GPP
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é Xi1 Xi2 Xi3 Xici U
e u
é X (c1+1) Xi (c1+2) X (ci+3) -+ X (201 U
§ . . . 0
é u
X (r-pa+y  Xir-na+ Xir-na+z - Xireenl
€ X X2 X3 e X, U
e u
é % (c,+1) Xi(c +2) Xi(c, +3) -+ Xi(ac) U
é . . . . U
e

G
(R-DC+)  K(R-DC+2)  K(R-nc+d) - Xi(rc)B

®

(4) Perform the inter-column permutation based on the pattern { P; (j)} (j=0,1, ..., CI-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 Vi from the first column of the first row and ending with bit in column C, of row R,, and excluding
any positions that is marked as a"p-bit". For instance when no position is marked as a p-bit we get the

following :
éYi 1 yi,(RI +1) Yi,(le +1) e yi,((CI-l)RI +1) U éYil yi,(R, +1) Yi,(le +1) e Yi,((c, -)R +1) U
e u u
éYi,z yi,(RI+2) Yi,(le +2) "'yi,((CI-l)RI +2) (1 éYiz Yi,(R, +2) Yi,(le +2) ---Yi,((c, -DR +2) (]
e : : : Loge: : : T
é ueé u
@yi,RI Yi,(le) yi,(3RI) Yi,(u R) H @yiR| Yi,(le) yi,(3R,) Yi,(c, R) O

(5) Read the output bit sequence s, ¥iz: Yigr-- - Vi iy YooYz Y Yiqory Of the 1% interleaving column

by column from the inter-column permuted RI ~  Cl matrix_and excluding positions marked as a "p-bit". Bt

Table 3
TTI Number of columns CIG, 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}
4.25.2 1% IL algortithm in DL compressed mode by puncturing

In this section we give in more detail the algorithm for the 1% IL in DL compressed mode by puncturing

M is an array of RI>Cl elements that isindexed from 0 to RI>CI-1

chi is a count-down for each column counting the {0,1,d} bits

So the algorithm is as follows :

-- initialisation of cbi count downs

forn=0to Cl-1do

n¢=BR: (n)

. _ cm,mf +né
chi[n] = H,

end for

3GPP
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-- Write-in
n=0
k=1

=0

whilel =0to CI’RI-1 do

if chi[n] * Othen

MII] = Xk
k=k+l
chi[n] = chi[n]-1
dse
M[I] = p-bit
end if

n=n+1lmodCl

if M[I]* p-bit then
Yi=M[I]
k=k+1

end-if

=1 +Cl

if [ 3 CIRI then
n=n+1
_ -1
| =BR, (n)
endif

until | = BRy, *(CI - 1)xRI - 1

3G TS 25.212 V3.1.1 (1999-12)

42513 Relation between input and output of 1% interleaving in uplink

The bitsinput to the 1¥ interleaving are denoted by t,,t.,,t...,...,t.- , wherei isthe TrCH number and T; the number
i1r 2153 iT;

of bits. Hence, Xk = tixand X = T;.

3GPP
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The bits output from the 1% interleaving are denoted by d;;, d;,, d 3, ..., i , and dik = Yik.

4.2.5.24 Relation between input and output of 1% interleaving in downlink
n:(mgl)x:i-l
In normal mode X; = F;H; whereas in compressed mode by puncturing X, = g H ™" .Hiand H™" are
n=mx5

determined in the rate matching sections 4.2.7.2.2.1. and 4.2.7.2.3.1.

If fixed positions of the TrCHsin aradio frame is used then the bits input to the 1% interleaving are denoted by
Ny hgy e b AR RgyAehere X is defined as above, and wherei isthe TrCH number. Hence, Xik

= hicapeX=FH.

If flexible positions of the TrCHs in aradio frame is used then the bits input to the 1% interleaving are denoted by
0i1:9i2:Gi3»- -+ Gig, » Wherei isthe TrCH number, and G=X; as defined above. Hence, Xix = RicQik-apd%=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, and Q =_Y; = X and where X; is defined as above-FH;-fixed-pesitions-are-used;-and
Q-=G-iflexible positions-are used.

The bits output from the 1% interleaving are denoted by G4, G5, G- - -» Oiq, - Where i isthe TrCH number and Q; isthe

number of bits. Hence, Gk = VYik, @i = FiH; if fixed positions are used, and Q, = G; if flexible positions are used.

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive radio frames.

Following rate matching in the DL not in compressed mode by puncturing and radio frame size equalisation in the UL
in compressed or normal 1oop, the input bit sequence length is guaranteed to be an integer multiple of F;.

In the DL in compressed mode by puncturing the input bit sequence is not necessarily an integer multiple of F;. Note
that a TrCH TTI is concerned by this when the largest TTI containing it is overlapping with at least one transmission

gap.

In other case than DL _compressed mode by puncturing, Fthe input bit sequence is denoted by X, X5, X3,- .., Xx
where i is the TrCH number and X; is the number bits. The Fi output bit sequences per TTI are denoted by
Yint Yinz Yinar--r Yiny Where n is the radio frame number in current TTI and ; is the number of bits per radio
frame for TrCH i. The output sequences are defined as follows:

‘ yi,nik = Xi,(ni%i(i)+k )%(‘(_)_)_ NN Fk n=30...F-1, k=1...Y,

where

Y = (X / F) isthe number of bits per segment,

X, isthe k™ bit of the input bit sequence and
Yink isthe k™ bit of the output bit sequence corresponding to the n+1" radio frame

‘ The (ni+1) -th segment is mapped to the (nj+1) -th radio frame of the transmission time interval.

3GPP
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In DL, in compressed mode by puncturing,

. yi,ni ,k - )<i’Zi,ni +k s nizO...Fi-l, k= 1Yl

where

Y. = H ™™ *" is the number of bitsin segment with number n,

___ X%, _isthe k™ bit of the input bit sequence and

— VYinkisthe k™ bit of the output bit sequence corresponding to the n™ radio frame

n

1
_Z, = Y; _isthe cumulated size of the previous segments
0

ol

n

The (n; +1)-th segment is mapped to the (n;_+1) -th radio frame of the transmission time interval.

4.2.6.1 Relation between input and output of the radio frame segmentation block in
uplink

The input bit sequence to the radio frame segmentation is denoted by d.,,d.,, di3,...,diTi , wherei isthe TrCH

number and T; the number of bits. Hence, Xk = dixand X = T..

The output bit sequence corresponding radio framen; is denoted by €,,6,,83,...,8y , wherei isthe TrCH number

and N; is the number of bits. Hence, € , =Y, ,, and N, = Y.

4.2.6.2 Relation between input and output of the radio frame segmentation block in
downlink

The bitsinput to the radio frame segmentation are denoted by G, 0f5, G- .., Gq , Wherei isthe TrCH number and Q
the number of bits. Hence, Xk = Gk and X = Q.

The output bit sequence corresponding to radio frame ny isdenoted by f,;, f.,, fis,..., fi\,i , wherei isthe TrCH

number and V; is the number of bits. Hence, f;, = Yinkand Vi =Y.

4.2.7 Rate matching

Rate matching means that bits on a transport channel are repeated or punctured. Higher layers assign a rate-matching
attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer
signalling. The rate-matching attribute is used when the number of bitsto be repeated or punctured is calculated.

The number of bits on atransport channel can vary between different transmission time intervals. In the downlink the
transmission isinterrupted if the number of bitsislower than maximum. When the number of bits between different
transmission time intervalsin uplink is changed, bits are repeated or punctured to ensure that the total bit rate after
TrCH multiplexing isidentical to the total channel bit rate of the allocated dedicated physical channels.

If no bits are input to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH and no uplink DPDCH will be selected in the case of uplink rate matching.

Notation used in section 4.2.7 and subsections:

3GPP
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Nij:

N

DN.. :

For uplink: Number of bitsin aradio frame before rate matching on TrCH i with transport format
combinationj .

For downlink : An intermediate calculation variable (not an integer but a multiple of 1/8).

Number of bitsin atransmission time interval before rate matching on TrCH i with transport format 1.
Used in downlink only.

For uplink: If positive - number of bits that should be repeated in each radio frame on TrCH i with
transport format combination j.

If negative - number of bits that should be punctured in each radio frame on TrCH i with transport format
combination j.

For downlink : An intermediate calculation variable (not an integer but a multiple of 1/8).

DN, :

N cm,n

data,* *

RM;:
PL:

Naatajj:

Zi:

EmBXC

n;.

[e(ny):

ni):

TFi(j):
TFS()
TFCS

If positive - number of bitsto be repeated in each transmission time interval on TrCH i with transport
format j.

If negative - number of bits to be punctured in each transmission time interval on TrCH i with transport
format j.

Used in downlink only.

n=010 Fa -1 :inthe DL, total number of bits available to the CCTrCH in aradio frame such that the

longest TTI in useis overlapping with a compressed mode gap. n is the frame number within this longest
TTI.

Semi-static rate matching attribute for transport channel i. Signalled from higher layers.

Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to
avoid multicode or to enable the use of a higher spreading factor. Signalled from higher layers.

Total number of bits that are available for the CCTrCH in aradio frame with transport format
combination j.

Number of TrCHsin the CCTrCH.

Intermediate calculation variable.

Number of radio framesin the transmission time interval of TrCH i.
Maximum number of radio framesin atransmission time interval used in the CCTrCH :

Frac = Max F,
1£i£l

Radio frame number in the transmission timeinterval of TrCH i (O£ n; < F).

Average puncturing or repetition distance (normalised to only show the remaining rate matching on top of
an integer number of repetitions). Used in uplink only.

The inverse interleaving function of the 1% interleaver (note that the inverse interleaving function is
identical to the interleaving function itself for the 1% interleaver). Used in uplink only.

The shift of the puncturing or repetition pattern for radio frame n;. Used in uplink only.
Trangport format of TrCH i for the transport format combination j.
The set of transport format indexes | for TrCH i.

The set of trangport format combination indexes j-_ for norma mode.

3GPP
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TFCS®™"  The set of transport format combination indexesj for compressed mode, and for radio frame number n
withinthelargest TTl : 0 £ n £ Fra. This may differ from TFCS when higher layer scheduling is used.

€ni Initial value of variable e in the rate matching pattern determination algorithm of section 4.2.7.5.
€lus Increment of variable e in the rate matching pattern determination algorithm of section 4.2.7.5.
€minus Decrement of variable e in the rate matching pattern determination algorithm of section 4.2.7.5.
b: Indicates systematic and parity bits

b=1: Systematic bit. X(t) in section 4.2.3.2.1.
b=2: 1% parity bit (from the upper Turbo constituent encoder). Y(t) in section 4.2.3.2.1.
b=3: 2™ parity bit (from the lower Turbo constituent encoder). Y'(t) in section 4.2.3.2.1.

The* (star) notation is used to replace an index x when the indexed variable X, does not depend on the index x. In the
left wing of an assignment the meaning isthat "X. = Y" isequivalent to "for all x do X, =Y ". In theright wing of an
assignment, the meaning isthat "Y = X. " isequivalent to "takeany xand do Y = X, "

The following relations, defined for al TFC j, are used when calculating the rate matching parameters:

Z,; =0
Z, ZST—XN"&‘“S forali=1..1 6h)
g2
DN, =2Z; - Z,_,; - N; forali=1.1
42.7.1 Determination of rate matching parameters in uplink
42.7.11 Determination of SF and number of PhCHs needed

In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PhCH(s) is
limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor.
The maximum amount of puncturing that can be applied is signalled from higher layers and denoted by PL. The number
of available bits in the radio frames for all possible spreading factorsis given in [2]. Denote these values by Npsg, Niog,
Nes, N32, Nig, Ng, and N,, where the index refers to the spreading factor. The possible values of Ngai, then are { Nosg, Niog,
Ne4, N3z, Nig, Ng, Ng 2N, 3N4, 4N4, 5Ny, 6N4}.Depending on the UE capability and the restrictions from UTRAN, the
allowed set of Ndata , denoted SETO, can be a subset of { N256, leg, N64, N32, Nle Ng, N4’ 2Na, 3N4, 4Ny, 5Ny, 6N4} Ndata,j
for the transport format combination j is determined by executing the following agorithm:

I RM
. 9 X . .
SET1={ Ngain SETOsuchthat N, - Q — — XN, ; isnon negative }
- mln{RMyf

T IEYEI
If SET1is not empty and the smallest element of SET1 requires just one PhCH then
Ngataj = Min SET1
else
SET2 ={ Ngaa in SETOsuch that N, - PL >9°|. —R{'\L} XN, ; isnon negative}
< iRV,

Sort SET2 in ascending order

3GPP
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Ngata= Min SET2

While Ngga is not the max of SET2 and the follower of Ny, requires no additional PhCH do
Ngata = follower of Nyam in SET2

End while

Noataj = Noaa

End if

42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, DN;;, within one radio frame for each TrCH i is calculated with equation
1 for al possible transport format combinations j and selected every radio frame. Ny IS given from section 4.2.7.1.1.

In compressed mode N, ; isreplaced by Ngi. | in Equation 1. NG, | isgiven from the following relation:

Nt =2N,... - 2N, , for compressed mode by spreading factor reduction
data, j data, j TGL
N =N, . - N ,for compressed mode by higher layer scheduling
data, j data, j TGL
[ TGL .
1—5 Ndata,j , if Nfirg + TGL £ 15
15- N,
NTGL = < 1—5m Ndata’j , infirst frameif Ng;¢ + TGL > 15
TGL - (15' Nfirst) . .
., in second frame if Ny + >
\ = gt d frameif Ny + TGL > 15

Nsir« and TGL are defined in section 4.4.

If DN;; = O then the output data of the rate matching is the same as the input data and the rate matching algorithm of
section 4.2.7.5 does not need to be executed.

If DN;; * O the parameters listed in sections 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining €, €pius, aNd Erinus
(regardless if the radio frame is compressed or not).

427121 UNCODED AND CONVOLUTIONALLY ENCODED TRCHS
R=DN; mod N; -- note: in this context DN;; mod N; isintherangeof Oto N;-1 i.e. -1 mod 10 = 9.
if Rt Oand2RE N;
theng=¢éN;/ Ru
else
q=¢éN;/ (R-Nju
endif
-- note: g isasigned quantity.
if giseven
then g = q + ged(ggg F)/F -- where ged (gqg, F) means greatest common divisor of ¢ggqcand F
-- note that g' is not an integer, but a multiple of 1/8

ese
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a=q
endif
forx=0to K-1
S(F (ce&*qt ¢mod F)) = (cé&*qU ¢div F)
end for
DN; = DN
a=2
For each radio frame, the rate-matching pattern is calculated with the algorithm in section 4.2.7.5, where :
Xi =Ni;., and
&n = (228(n;))#DN;| + 1) mod (aNj).
Eius = N
Eminus = S4DNj|

puncturing for DN<O, repetition otherwise.

427122 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHs, i.e. DN ; >0, the parameters in section 4.2.7.1.2.1 are used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).

a=2 when b=2
a=1when b=3
_1N; /2, b=2
' TiéN,, /20 b=3
Xi = &N;; /30,
gq=é&X;/IDNj|
if(q£2)
for x=0to F-1
S (3x+b-1) mod F]] =x mod 2;
end for
else
if giseven

then q =qg—gcd(q, F)/ F -- where gcd (g, F;) means greatest common divisor of g and F;
-- note that g' is not an integer, but a multiple of 1/8

else q=q
endif
forx=0to F; -1

r=éx*qumod F;
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I (3r+b-1) mod F]] = éx*q'udiv F;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in section 4.2.7.5, where:
X; isas above,

&ni = (@8(m)?DN;j| + X;) mod (aX;), if &y =0 then g = @XXi.

Clus = axX
Eminus = @XDN;U
4.2.7.2 Determination of rate matching parameters in downlink

For downlink in normal mode Ng.; does not depend on the transport format combination j. Ngas~ iS given by the
channelization code(s) assigned by higher layers.

For downlink in compressed mode, for the frame with number N1 {0,1,. cor Froex - 1} relative to the longest
CCTrCH's TTI overlapping with at least one compressed mode transmission gap we have

cmn
data,* — P thr ><Ndata1 + Ndataz)

where Ndatalan_d Ndataz are the number of bitsin the datafields of adot for slot format A or B as defined in [2], and

N,, _is the number of transmitted slot in the radio frame.

Notethat Ngirs = Ngqya+ When frame nisnot compressed.

In the following, the amount of puncturing or repetition for the TTI, as determined by the rate matching parameters
for fixed positions, and noted DN:TrI for

provided by higher layersis calculated. In normal modeit is noted DN,

1, max

TTI ,em,m

flexible positions. Similarly, in compressed mode it is noted DN;1.<™™ for fixed positions, and noted DN

1, max

for flexible positions, where m stands for the TTI number within the largest TT| affected by at |east a compressed mode

FIT]BX u

transmission gap. M1 iO,ﬁL...,
|

< Mitsubishi Note : be careful with thisthat DN,"7 ™™ and DN, ™™ differ from the Nortel's DN o and

I,max cm,i,max ——

DN of tdoc R1-00-272. DN;T.°™ and DN, “™ _are the amount of rate maiching to b done, they don't need to

m, 1, max

be added up to the value computed in norma mode.>

Furthermore, the radio frame segment size, that is to say the amount of data falling into each radio frame is also
detemrined. For TrCH i, and TF I, it is denoted H;, for normal mode, and H, ™" for compressed. Index | meaning TF

may be dropped when there is no ambiquity.

427.2.1 Determination of segmentation coefficients for DL compressed mode by
puncturing
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The SCr, for al the TTI durations F used in the CCTrCH, and for all n from 0 to Fr, are signalled from the higher
layers.

427212 Determination of rate matching parameters for fixed positions of TrCHs
4.2.7.2.2.1. Determination of segment size H, . _and puncture/repeat count DNE'@( in normal
mode

First an intermediate calculation variable Ni’* iscalculated for al transport channelsi by the following formula:

N,. = el xmax N
' F irTrs(i)

The computation of the DN:’_,rI parameters is then performed in for al TrCH i and all TF | by the following formula,
where DN; . isderived from N; . by the formulagiven at section 4.2.7:

Hi,* = Ni,* +D\Ii,*

TTI —_ —_
DNi’maX =F @N,DNW——F,LXDN,—
427.22.2 Use of puncture/repeat count DN.'" or DN.""“™™ i fixed positions, both in normal

I,maxX ——— I,max

and compressed mode, for the RM pattern setting

I, max

The parameter DN ™" ysed in this section is determined in section 4.2.7.2.3.1.

In this section, in normal mode, we set

DN. =pDN™

I,max

In compressed mode, for TTI number m within the largest TTI overlapping at least one transmission gap, we set that :

DI\Ii’maX - DN'l_l'l ,cm,m

I, max

Note that TTI number m does not necessarily overlap with one gap.

<Mitsubishi Note: in the rest of the fixed positions section the only changes are editorial, that is to say, replacement of

DNimax BY DN; i, replacement of Ny BY Ni max, @nd also €, s iSTeplace by €, because al the "minus’ was not in

italic, since min is automatically put to function font by the M S-equation editor>

If DN noc = O-BN——=-0- then, for TrCH i, the output data of the rate matching is the same as the input data and the

I,max

rate matching algorithm of section 4.2.7.5 does not need to be executed. In this case we have :
"1T TFS(i)DNT' =0

If DN 1 0-BN -0 the parameters listed in sections 4.2.7.2.42.2.1 and 4.2.7.2.32.2.2 shall be used for

I,max

determining €, €pius, AN Eninys:

4.2.7.212.2.1 Uncoded and convolutionally encoded TrCHs

DN; =DN; . BNy=DN -
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a=2

‘ N, po = max NI N = max NI

1M TFS(i) 1M TFS(i)

For each transmission time interval of TrCH i with TF |, the rate-matching pattern is calculated with the algorithm in
section 4.2.7.5. The following parameters are used as input:

X, =N;™

€, =1

ep|us = aXN, W%Z&XNW
€rinus = AXDN;|

Puncturing if DN, <O, repetition otherwise. The values of DN,T,r ' may be computed by counting repetitions or
puncturing when the algorithm of section 4.2.7.5isrun.

4.2.7.2.2.2.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. DN;
4.2.7.212.2.1 are used.

> 0-BN >0, the parameters in section

max

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).

a=2when b=2
a=1 when b=3

The bitsindicated by b=1 shall not be punctured.

DN = |GDN.max/2u, b=2 18N, /20 b=2

CTION, /20 b=37 " {@N_/20, b=3

N e = max (N /3)J&I_max4hh_L3)

) TFS Il TFS

For each transmission time interval of TrCH i with TF |, the rate-matching pattern is calculated with the algorithm in
section 4.2.7.5. The following parameters are used as input:

X, =N;"/3
Qni = NlmaxﬂT;NW
epIus =a NI max%:—&xNﬁ

eminus =a >1DN| |erW:a_>+DNl—|>

The values of DN,T,r ' may be computed by counting repetitions or puncturing when the algorithm of section 4.2.7.5 is

run.
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4.2.7.2.23 Determination of rate matching parameters for flexible positions of TrCHs, and for
fixed positions of TrCHs in compressed mode.

4.2.7.2.3.1 Determination of segment size (H;, ., H ™", H;*" ) and puncture/repeat count
-( DI\I TTI DI\I TTI,cmm DI\I TTI ,cm,m)
i il 1 i

ilo2 i,max

First an-intermediate calculation variables N;; for normal mode, and N{[*" or N/ for compressed mode, isare

calculated for all transport channelsi-and, all transport format combinations j, and for compressed mode for all largest
TTI-wiseradio frame number n, by the following formulas:

N. . :ix il

i J F i, TF; (i) in normal mode

cm,n — &:F ] XN TTI
[

i, i,TF; (j) .in compressed mode in flexible positions.

icin,n = &:Fi,n xma)( NI-I,—II—I

1 TFS(i) in compressed mode in fixed positions.

Then rate matching ratios RF; for normal mode, and RF,“™" for compressed mode, are calculated for each the
transport channel i in order to minimise the number of DTX bits when the bit rate of the CCTrCH is maximum. The RF;
and RF.“" ratios are defined by the following formula:

N gata
RF = e XRM,

" macd RV N)

jTTFCS 2

REo™" = Naaa; XRM,
max & (RM, xnemn)

2 cm,n
jl TRCS™ W)

Note that in the definition of RF,“™" in fixed positions, the operator MaX needsnot to beusedas N7/ is
j1 TFCSe™" '

independent of j.

The computation of DN:’_,rI or DN:;rI MM narameters is then performed in two phases. In a first phase, tentative

n

temporary values of DNF,—'—ggment sizes H;, or H ™" _are computed, and in the second phase they are checked
and corrected. The first phase, by use of the RF; or RF,“™"ratios, ensures that the number of DTX indication bits
inserted is minimum when the CCTrCH bit rate is maximum, but it does not ensure that the maximum CCTrCH bit rate
is not greater than Nuaas o N gy . per 10ms. The latter condition is ensured through the checking and possible

corrections carried out in the second phase.
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At the end of the second phase, the latest value of DN,'[" is the definitive value.

The first phase defines the tentative temporary DNF,—'HM Lor H ™" for all transport channel i and any of its transport
format | by use of the following formula:

éRFi xNi-T—I l',l TTI éRI:I xNi-I_II—I l] Tl
R = e 0N =Foe—r=—o- N
e F @ e R

\

= éﬂ:ﬁ o XREST ><Ni1,—|rI U

<Mitsubshi Note: Thereisno changein the current rule. The change below is not functional, this does
the same thing. The objective isto have similar description in compressed mode and in normal mode

There was a correction in the comment "CCTrCH bit rate (bits per 10ms) for TFC " where'l' was replaced by 'j' >

The second phase is defined by the following algorithm in flexible position + normal mode:

for al J in TFCSdo --foral TFC

-- CCTrCH bit rate (bits per 10ms) for TFC §

fori=1tol do -- for al TrCH
H = Ni’j +DNi’jDN———I_iL>‘DNﬁ - DNi’j is derived from Ni’j by the formula
given at section 4.2.7.

if H > Hi,TFi(j)_DN—(_)»_DN_i-I,_'IEII:i ] then
Hi,TFi(j) =H —DN%(T)—;DN-

end-if
end-for
end-if
end-for
fori=1tol do

forallin TESi) do

DNiTI =FxH,, - Ni1,_|rI
end-for

end-for

NOTE: The order in which the transport format combinations are checked does not change the final result.

The second phase is defined by the following agorithm in compressed mode:
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forall n=010 Fra-1do

foral j in TFCS*™"do -- for all TEC, in fixed positions, this loop can be omitted.

i1
D= é H ) -- CCTrCH hit rate (bits per 10ms) for TFC |
i=1

if D>N" then

data,*

fori=1tol do -- for al TrCH

H =N " +DN; | -- DN; ; _isderived from N;*" by the formula given at section 4.2.7 where

N 7" issubstitutedto N; ; and Ngi, to N

data,

data, j -

« H>HTE ) e
() = H
end-if
end-for
end-if
end-for

Now, for compressed mode with flexible position we make the following computations

fori=1tol do
foral m=0to -1do
max
forallin TESi) do
m+1 + -1 "
'I'I'I ,ecm,m cm n TTI
end-for
end-for
end-for

NOTE: Inflexible position, the order in which the transport format combinations are checked does not change the
final result.

For compressed mode in fixed positions we make the following computations :

fori=1tol do

3GPP



3G TS 25.212 version 3.1.0 33 3G TS 25.212 V3.1.1 (1999-12)

foral m=0to -1do
max
N. = max N'T
bmaX it TEs() ! '
m+1>F 1 "
TTI,cmm cm n
DNI ,max é a I\Ii,max
end-for
end-for
4.2.7.2.3.2 Use of puncture/repeat count DN:;rI lDNiTI ‘™M in flexible positions, both in

normal and compressed mode, for the RM pattern setting

In the following the explanation given with DN:;rI for normal mode, hold in the same way for compressed mode,

whereto DN, isto be substituted DN, ™™, In compressed mode mis the TTI number within the largest TTI

affected by at |east one transmission gap, id est mi

= .
O,L...,%— 1LJ Note that TTI number m does not

—_———

necessarily overlap with one gap.

If DN:’_,r ' =0 then, for TrCH i a TF 1, the output data of the rate matching is the same as the input data and the rate
matching algorithm of section 4.2.7.5 does not need to be executed.

If DN:;rI 1 0 the parameters listed in sections 4.2.7.2.3.2.1 and 4.2.7.2.3.2.2 shall be used for determining €, €ius,
and €ninus.

4.2.7.2.23.2.1 Uncoded and convolutionally encoded TrCHs
DN, = DNiTrI
a=2

For each transmission time interval of TrCH i with TF |, the rate-matching pattern is calculated with the algorithm in
section 4.2.7.5. The following parameters are used as input:

X, =N™
€ =1

€ous =axN’
Eninus = A4DN|

puncturing for DN, <O, repetition otherwise.
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4.2.7.2.23.2.2 Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. DNi]_r ' >0, the parametersin section 4.2.7.2.3.2.1 are
used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).

a=2 when b=2
a=1whenb=3
The bitsindicated by b=1 shall not be punctured.
_TONTT /20, b=2
TIONT /20, b=3

For each transmission time interval of TrCH i with TF |, the rate-matching pattern is calculated with the algorithm in
section 4.2.7.5. The following parameters are used as input:

X, =N;" /3N,
& = X,

€ius = aXX,
€rinus = AXDN;|

3GPP



3G TS 25.212 version 3.1.0 2 3G TS 25.212 V3.1.1 (1999-12)

3GPP



