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allocation are based on the division by frequency (FDMA:
frequency division multiple access) or division by time
(TDMA: time division multiple access). GSM (Global System for
Mobile communications) avails of these technologies. A novel
approach is provided by CDMA (Code Division Multiple Access).
Instead of dividing the allowed frequency range into a few
hundred narrow channels, CDMA usually allows each station to
transmit over the entire frequency spectrum all the time.
Multiple simultaneous transmissions are separated using
coding theory. In CDMA, each bit time is subdivided into
short intervals called chips. Each station is assigned a
unigque code called chip sequence. To transmit a 1 bit, a
station sends its chip sequence. To transmit a 0 bit, it
sends the one’s complement of its chip sequence. All chip
sequences are pairwise orthogonal, so that the signal of a
given sender can be extracted via the inner product of the
received signal with the sending station’s chip sequence.

Thus, each station can use the full spectrum.
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received signal with the sending station's chip
sequence. Thus, each station can use the ful
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paraneters (spreading factor) and used physica
resources (nunber of tinme nmubtipl exed parallel code
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Tel ecommuni cation Systenm) . The outlines of the E-DCH
dtdhdaf'd can be found in the 3GPP RAN Specifications
and the scheme for selecting the physical |ayer
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telecommunication device. One example of such a transmission
system is the so called E-DCH (Enhanced Dedicated Channel)
scheme which is an enhancement of UMTS (Universal Mobile

Telecommunication System).

The outlines of the E-DCH standard can be found in the 3GPP
RAN Specifications and the scheme for selecting the physical
layer resources is described in the Specification TS 25.212
V6.6.0 in Chapter 4.8.4.1 "Determination of SF and number of
PhCHs needed". This specification explicitly sets out how to
determine or select a number of code channels and an
associated spreading factor for a CDMA transmission from
those supported by the hardware. Selection criteria are the
necessary amount of puncturing and the number of code
channels. Puncturing, a procedure used to combine the power-
control bits and the binary voice symbols on traffic
channels, means to discard voice symbols in favour of

inserted power-control bits. Obviously, too much puncturing
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associ ated spreading factor for a CDVA transm ssion
fromthose supported by the hardware. Sel ection
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t he nunber of code channels. Puncturing, a procedure

used to conbi ne the powercongrol bits and the binary
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The invention relies on the observation that there are
disadvantages in selecting spreading factors at the low end.
The selection of small spreading factors, such as 2xSF2 (two
code channels with spreading factor two), lead to an
increased number of bits and hence to a higher processing
load in the receiver. In addition, the symbol interference
increases. For small spreading factors these caveats outweigh
the benefit of a lower puncturing. The additional processing
load is particularly pronounced for low spreading factors.
For instance, a selection of 2xSF2 instead of 4xSF2 (the next
higher spreading factor) essentially doubles the load. On the
contrary, for higher spreading factors the effect decreases
and the amount of puncturing is the major concern.
Accordingly, the invention suggests proceeding in the
following way to select a number of code channels and an
associated spreading factor for a CDMA transmission between a

sending and a receiving device.
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i ncreases. For small spreading factors these caveats
outwei gh the benefit of a | ower puncturing. The
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for | ow spreading factors. For instance, a selection
of 2xSF2 instead of 4xSF2 (the next higher spreading
factor) essentially doubles the |oad. On the contrary,
for higher spreading factors the effect decreases and
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four.

According to an embodiment of the invention, a lower value of
the spreading factor is preferred over a higher value if both
spreading factors are above or equal to the threshold
spreading factor value. That a balance between the above
influencing factors is achieved leading to an optimal

selection of parameters.

The above selection criteria according to the invention may
be combined with the number of code channels as an additional
criterion. So, the number of code channels may be used as a
second selection criterion with a lower value being preferred
over a higher value or with a value of one being preferred
over a higher value. In view of the importance to reduce the
number of channels this number may be used as a primary

selection criterion with respect to the spreading factor
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four . According to an enbodi nent of the invention, a
| ower val ue of the spreading factor is preferred over
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equal to the threshold spreading factor value. That a
bal ance between the above ingluencing factors is
achieved leading to an optinmal selection of paraneters
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4841 Determination of SF and number of PhCHs needed

The maximum amount of puncturing that can be applied is

— 1-PLyop-max 1f the number of code channels is less than
the maximum allowed by the UE capability and
restrictions imposed by UTRAN.

— 1-PLpsx 1f the number of code channels equals to the
maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bits per TTI of one E-DPDCH for all
possible spreading factors is denoted by Nzses, Nizs, Nea, Naz,
Ny¢, Ng, Ny and N,, where the index refers to the spreading

factor.

The possible number of bits available to the CCTrCH of E-DCH
type on all PhCHS, Ne,data/ then are { N256, ngg, N64, N32, N16,
Ng, Ny, 2XNg, 2XNy, 2ZXNpy+2XNy}.
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The maxi num anmount of puncturing that can be applied

WO 2007/048768_ non-nmax i f the nunber of code channebPGI/EB2006/067658

| ess than the maxi mum all owed by the UE capability and
restrictions inposed by UTRAN. - |-PLmax if the nunber

of code channels equals to the nmaxi num al |l owed by the

UE capability and restrictions inposed by UTRAN. The
nunber of available bits per TTI of one E-DPDCH for

A T0 pegoitbbetBpreadiafg Mact.orsl ies dénored by NEZEEHTRAN and
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refers to th? g preadi ng factor_ . The possij bl
abl
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PH@HéxNNerdata , then are { N256, N 128, N 4 , N32, N

, 2XN 4, 2xN 2, 2xN 2+2xN 4} . SETO denot es
T tsOettal Pumb%ro%% PR d8s 2al T bR By (TRE SUTRAN Hif with
sppardred thymbhes Uk Ngsj pant obtd henddBersocapabs ldtatlable
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ltfeotfaa# mdr?oéjretéffmbfl?% 1?3h %FeP’F‘ltlB@f bre ?%@Wcﬁllﬁ@rlthmr
whdre tATansporis fdgmat 1pdi srdh erigher Theetotald mmbeds

%taﬁ 43, gvayl %’# lflorE 1pe EEDQ:T'UE AN/ %%f?ﬂe&?e{n Tl

transport forna I, ermn ned
Weé%edﬂl}ﬁ gIbpRt f%ﬂC(S{MUﬁgCéF%‘é?thrﬁor\/\MélﬁéhPPEmamo]rﬁ equal
tareX. 323 signal l ed from higher layers and P L max is

equal to 0.44 for all E-DCH UE categories defined in

[ 15T lexcept=tihe hi et SECDCHYUE Bat-egor V. sf 68 Wi ch P

L meyediseequal to 0.33: SETI = { Nerdata in SETO such
that N erdata - NerJ is non negative } If SETlI is not
enpf WEANd isheos nrahdtestanel ehrensmaf1SETlelcaquires $HISH

one [ LRDCH tHen one =-pPDCH then

Nedaaj = min SET1

Else
SET2 = { Nedaa in SETO such that Ne gua — PLpon-max X Nej is non negative }

If SET?2 is not empty then
Sort SET?2 in ascending order
N, daie=min SET2

While N, guq — Nej is negative and N, 44, is not the max of SET2 and the follower
of N, 4asa Tequires no additional E-DPDCH do

Ne daio= follower of N, a1 in SET2
End while
Nedataj = Nedata
Else
N dataj = max SETO provided that N guaj - PLnax X Nejis non negative

End if

End if

While E-DCH TTI length is 10 ms, if an initial transmission

occurs in a compressed frame, a retransmission occurs in a
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Ne.d ataj = V SETI Else SET2 = { N e,datain SETO such
that N e,data- P L ngn-max x N e is non negative } If

WEED2/04E680t enpty then Sort SET2 in ascendi ngPOI/ERI00M67658

, = mn SET2 While Ne,d ata - Nej is negative and N
e datai n t the max of SET2 and the follower of N,
requi res no additional E-DPDCH do N e, data= foll ower
of Ne4 atain SET2 End while e ,dataj = ,data Else N
e,data,j] = max SETO provided that N e,data,} - P L nax
sorpp s siesl fopndegatd vetEadsinf s Eheh iofcli e & DCH TTI
ﬂn@rﬂgid?nplr%ségdnﬁrarhé aﬁﬂi ikt h Al c 1L ANSIHSSE QR QRCHES 1N
a co sse retran si.on occur

i iiboaat LU T A o e SIS
Wftﬁ@hﬁpessé@ Poanied landrrrheding t fadt arsadsnPssd Opy Was:,
ﬁl%:pw%?s@\@g tzﬂ% nzkﬂglﬂ)% Ma avaibab! 8, BiHeS apghr Tdihm Ofpove is

for al] ssi bl e spreadi ng factors den ted

T A o A T e P R
ettrhé iNgor Thhmaabows eirs kr epl awesd iy mtmss,arkd NL28,isk N
8455 ke dN32, 1ksN46, k N8, k N4 and k N2. The paraneter k
is equal to ntxl /15 and ntxl is defined in 4.4.5.1.
End of Gitation This schenme is designed to determ ne
e alurfbertobncode channels-and-thei+-—spreading———————-—-
factors dependi ng on the nunber of coded information
bits and the c %abll ities of the transmtting

T D THRR CatTEEAA ¢6. SRFSETHY datertiPRPRQOT Hede
spreadisngnflatherr (Freavd nghéanumberdegfenciode chanme|rsimber

éf“%oded information bits and the capabilities of the
transmitting telecommunication device. Also by determining
the spreading factor(s) and the number of code channels the
rate matching ratio is fixed. The rate matching ratio
determines the amount of bits that are repeated or punctured
(i.e. removed) from the stream of information bits after

encoding to ensure that they fit onto the code channel(s).

Within this scheme to make sure that the number of parallel
code channels is kept low but a specific amount of puncturing
is not exceeded two puncturing limits called 1-PL_non _max and
1-PL_max are used. 1-PL_non _max 1s used if the number of code
channels is less than the maximum allowed by the UE
capability and restrictions imposed by the receiving
telecommunication device. 1-PL_max is used if the number of
code channels equals to the maximum allowed by the UE
capability and restrictions imposed by the network. 1-
PL_non_max can be set and signaled by the receiving
telecommunication device and 1-PL_max is 0.56 for all E-DCH
UE categories which can be found in the 3GPP Specification

TS 25.306 except the highest E-DCH UE category for which 1-
PL_max is 0.67. Other specific parameter choices of this and

other parameters are possible.
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rate matching ratio is fixed. The rate matching ratio
determ nes the anobunt of bits that are repeated or

wpeches7esl (i.e. renoved) fromthe stream of PCT/EP2006/067658

information bits after encoding to ensure that they
fit onto the code channel (s}). Wthin this schene to
make sure that the nunber of parallel code channels is
kept |ow but a specific anmpount of puncturing is not
exceeded two puncturing limts called |-PL_non_max and
ThePlnurierapé asedladlePldanenbiax Her Usedsinfsthen nunider(e.g.
PiT, CQQ%D%HQE_BFJ;§ Tﬁnéd%ﬁe%bamt ) the W'ﬂ%@ﬁahb@e\!\e@haﬁ%el
apabi y and _restrictions
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W356,hel1RGnbEF 4 of NEbdalichatfiel 84 equal’® ,t ohthe waxi mdnax
é@ﬁ&M@QothEh@p%@é&ﬁﬁ?&bckb¥ aﬂ@efﬁﬁikﬁﬁkb@@%bl@ﬂgﬁ&%r of

max. can be set and g
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dpply 56 ltoplal tods DCHNUElsat Bgoddes Whieoh icahNbes f @Ulri’@

MM t he 2 3CRPs SPeE] hicat a4 TS, 282 306.e%0eRt 1t he hi ghest
E- DCH UE category for which 1- PL max is 0.67. O her

specific parameter choices of this and other
paranrstetssarke possidil éeThet aundere ofaldwartabl etlgat a

Pééesnﬁ%@ %@B@Ml%tli%ht k61 8e (TT| Ti-apsm gskon
Tlrrelntegvalé er—DCHcoecan el E— D@
HHPHISST BY e *8pr'eadi Ty Fallot §1F CYLHGEG 16Y) R® .q.
WD28,2sN@4rtNS2, tIN1 6, raN@miNt 4n@ande N omwvereat hen | drdabce

cef8:s ik tbﬁwp&tﬁa%en% taetor . of hﬁ 886, 0&1@98%@4%32
I TS val

PHanare é’y. D 0 L OO e ey o bice
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B2V 1 X NG, Ngf(F\lz"T?@(l%}ta SETO denotss, it hh%m%@t: 9F Nevs

data val ues a e recejving tel ecommunj cation
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tel econmuni cation device (e.g. UE) , as part of the
& ansatti-pg %?éﬁ%ﬁﬁggﬁyncﬁgkgﬂeﬁg%@(é%d physical resources

under the constraints described above the following rule can
be utilized:
SET1 = { Ne,data in SETO such that Ne,data - Ne,j is non negative }
If SET1 not empty and SET]l smallest element needs just one E-DPDCH then
Ne,data,j = min SETI1
Else
SET2 = { Ne,data in SETO such that Ne,data - PL_non_max x Ne,j non negative }
If SET2 is not empty then
Sort SET2Z in ascending order

Ne,data = min SET2
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capability. SETO can be a subset of { N256, N128, No64,
N32, N16, N8, N4, 2xN4, 2xN2, 2xN2+2xN4}. The tot al

woovhee8768 bits per transm ssion unit after cheerEP2006/067658

codi ng and before rate matching is Ne, j . Ne, data, |

is the total nunber of bits gvailable for the E-DCH
transm ssion per transm ssion unit. To select the

transm ssi on paraneters and physical resources under

the constraints descri bed above the follow ng rule can

be ut ivhiized: caSETIvem; = Negat datad me SETO-suedh dchatrz Neg follower

data - -Ne,J.ls.jpon.neaati.ve.} I f:>SEIl not enpty and
SETI snallest el enent needs just one E-DPDCH then Ne,

data, = nmm_ SETI El se XET2 = i Ne, data m SETO such
that Ne, "datd - “PL 16 ofrera‘lekdat Ke,“EHon negative } If
XET2 is not errpty then Sort XET2 m ascending order Ne,
dat a = XET2While Ne, data - Ne,] is negative and
Ne, data not max of XET2 and follower of Ne, data

r equid=es snovaddiat i onal E-DPDCH do Ne, data = foll ower
of Ne, data m XET2 End while Ne, data,] = Ne, data

El se.Ne, data,] = max SETO provi ded that Ne, data,] -
PL_max x Ne,] non negative End if End if However it is

a I n E\Iheacaur rent EC@C:EOIVJ_C?G EQ:‘.t e,daa 2XSF% usgge 1’101’1 negative
al | owed T n SETO" tiﬁ“ fransmtii P]gdt el ‘econmuini catfJ I=r

devi ce does not select 2xSF4 if using that would
redif rré any puncturing. Instead 2xSF2 is sel ected even
with repetition. If |I-PL_non_max is greater or equal
3rhan 0.5 then 2xSF4 is never used and the sel ection of
physi cal resources is done

However it is a in the current practice that if 2xSF2 usage
is allowed in SETO0 the transmitting telecommunication device
does not select 2xSF4 if using that would require any
puncturing. Instead 2xSF2 i1s selected even with repetition.
If 1-PL_non_max is greater or equal than 0.5 then 2xSF4 is
never used and the selection of physical resources is done
discontinuously. Note that SFy denotes the spreading factor y
e.g. SF4 denotes spreading factor 4, 2xSF4 means usage of two
code channels (or shortly expressed as codes) with spreading
factor 4 each, 2xSF2 means usage of two codes with spreading
factor 2 each, 2xSF2 + 2xSF4 means usage of two codes with
spreading factor 2 each plus two codes with spreading factor
4 each. This corresponds to the numbers N4, 2xN4, 2xN2,

2xN2+2xN4 respectively.

Hence an improved selection for the transmission parameters

and physical resources is proposed.

In addition the usage of SF2 should be avoided. Currently,
SF2 is not particularly avoided in the combination 2xSF2 and
does not prioritize 2xSF4 instead. The current practice
involves some limitations of using two spreading factors at

the same time. This is also called “multicode” because
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di scontinuously . Note that SFy denotes the spreadi ng

factor y e.g. SF4 denotes spreading factor 4 , 2xSF4
worean®481stage of two code channels (or shortly PXPERRSE€H7658

as codes) with spreading factor 4 each, 2xSF2 neans

usage of two codes wth spreadi ng factor 2 each, 2xSF2

+ 2xSF4 neans usage of two codes with spreading factor

2 each plus two codes with spreadi ng factor 4 each.

This corresponds to the nunbers N4, 2xN4, 2xN2,

PxIN2E2ENS Prespered | sastupnclenceocnaet g evédedelnett ie codes

iar et ﬁﬁ@sxﬂbé‘@'&fhega%égeb%@ Larﬂcﬁ yﬁf@f@rcaher%%lq%

?s/ad\]pro osed. In gf%n t he fsa % Igoul d be
aV&EjF‘?’%nW '§°no rr?eia&ifl arP§tabdt d&edts n
rdvee T orfbithat tommranusmbgcm Iprdheri B zeh@ xSk

?M%@?po@@% CHf{ £Nls F&ra%%%blcﬁylméﬂﬁ/a‘%% SeHRBt multlple
| ation

s of usin tv%/o spre g% factors.at the s
t9re Ot 8% §pa‘F%rbS al9-ed® me?fu ”Cﬁééf%&%en%‘?ﬁlmgea
Spreadivagisegoendes) lseretpres. cBidedomgl t fpbe Todesint
@f Gzllé%ﬁ%f EBepPP&_e £Hadescace; ysed dhedHgher i heeso 2xsr2

%I ed to averagg rati o becones. This ans tli}qat
Ié‘ SS%PS%ft“fCh HPAASRPt £ o7t s Beldhit hi ghd
(aisetdme Obarreuaveradge gpovwertteThikat Q&:&M@dtbytm@sm&ta:tat

t Nate MPlbikPh8wELAES AR adnHPe £ 0NSE TGl Wb Yt 0% more

% %tlve ¥ causing a higher variation than |ess
]ojisféscu FhéPefoP€ 2% 1om the point of view of he prior
art there is no difference between 2xSF2 and 2xSF4

W WO 5 PF e@gling fr%CHQE§e§é§céésec%altnsggﬁbdcﬁé%ken
Qobvi ousl éga transn%tter t hat to transmt

Hi'ghéi*eak * pbine? }E,SFr?Drté’lESn‘fJf é&u%&l&oﬁ@e&%ﬁﬂ yare
creladi frheoulkith 2x8al,i ze. thewevergsdimdf dohdt herehar e
Pééefﬁ%ee:m‘(%% that+ W's@m@epé%e& 'ﬁ’HeO Aeeeuat ng) V\Hs!1

SF2 twi ce_as nuc Ne, dat a, are carrledt an
%%ﬁ%%sﬁﬁ?llgot%% lpsr&éé@sFﬂ@ %%HY i SPnélr BE8i V& on
¢eastldogrbsent parlewfedt hempeocesSsiquwy) dhsnnels and their

SF), except the last, in the considered case Ne,data, ] is
already quite large (2xSF2 is the second largest allocation,
2xSF2 + 2xSF4 is only 50% larger). Therefore the absolute
step 1is the highest step size in the succession (even the
step to 2x SFZ2 + 2x8F4 is not larger but of equal size). If
this step can be avoided, this will have more impact on the
receiver, than if another step is avoided. This allows
dimensioning the receiver hardware more economically. As the
receiver is often a base station, the more economical
resource usage in the base station will either allow a
cheaper base station design or more powerful base stations

i.e. base stations that can process more traffic.

Another disadvantage of using SF2 is that it provides worse
inter symbol and inter code interference properties due to
the lower processing gain. Therefore typically the

performance of SF2 is reduced in comparison with SF4. While

this is true for any change in spreading factors, the effect
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doubled. While this is true for every step in the
succession of selectable N (selected nunber of code

w@b@mned7ss and their SF), except the last, in tPEI/EP2006/067658

consi dered case Ne, data, j is already quite |arge
(2xSF2 is the second | argestijjal |l ocation, 2xSF2 + 2xSF4
is only 50% | arger) . Therefore the absolute step is

t he hi ghest step size in the succession (even the step
to 2x SF2 + 2xSF4 is not |arger but of equal size) .

14 ndiits notepeelle beoravdiedédveshi sewddingavechpre 1i.e. for
¢gpact on the receiver, than if another step is

avoi ded. This allows dinensioning the receiver

har dware nore economcally. A s the receiver is often
Zelbase wet atrpohde tiheantorferecohont tal afesbder ceansagessian

ﬁiﬁ%n@%%ssbﬁ@ oy i dd: %letsaaw_»c@é | o A-Lheaper opaﬁ@re
stat.i gﬂﬁ gﬂ é S(ge pomer e asecfg%tlons . €.
base 'stari én5 T Hat %:.?“6?8885% Wor@ 4T 4PFVE:  Anot her

di sadvantage of using SF2 is that it provides worse

Tt L3y pRok NG d s t@l@d%oﬂﬂé#{ﬁf_ﬁ%&?lgégggﬁtéﬁlstlhe
erefore typically

ue to the | ower processing gain
?(ﬁmbgﬁp5ﬁﬁﬁﬁ8ea%$ %ﬁé%“ ‘s reduced in conparison with
SF4. Wiile this is true for any change in spreading
fiactonss the effectis nost noticeable for the | onest
spreading factor, i.e. for SF2. Hence, we provide
means for selection of the transnission paraneters and

phySI %Ql r eSc?alEI eNsé t 9_5 %\e/oaltl e Ne, dag%’::r % Saeiecg:l ;EITS c|>1¥ollower

the di'sadvanhtages frenti one éﬁove
achlewéd@bytih@Wf@FkﬂwﬁﬁﬁlWBHﬂﬂﬁéﬁtﬁ%n of the above
mentioned algorithm The lines Wile Ne, data - Ne,]

I S negat iwve=and :Nepwedatraenot= maxcof XET2 and fol | oner
of Ne, data requires no additional E-DPDCH do Ne, data
= fol l.ower,.of Ne, data m XET2 End whil e

are simply removed from the algorithm. It is exactly these
lines, that cause selection of 2xSF2 instead of 2xSF4, if
both selections are possible at this stage, because both
2xSF2 and 2xSF4 require both two E-DPDCH i.e. two spreading
factors or two code channels. Therefore the requirement
"follower of Ne,data requires no additional E-DPDCH" is true
and the follower i.e. 2xSF2 (or 2xN2) is selected. This is a
first possible embodiment of the invention.

As a side note it should be mentioned that also the sorting
of the SETZ2 is unnecessary in the algorithm then as well and
Ne,data, j can be computed directly without using the

intermediate variable Ne,data.

There are some limitations of the previous embodiment. In
particular, while removing the while loop has the desired
effect, it also has an undesirable side effect: Not only is
now 2xSF4 preferred over 2xSF2, but also now SF8 1is preferred
over SF4. While similarly as above, SF8 has better

performance than SF4, the difference becomes more and more
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are sinply renoved fromthe algorithm It is exactly
these |lines, that cause selection of 2xSF2 instead of
WQx®BF448768 bot h sel ecti ons are possi bl e at thi BCHERPE6/067658

because both 2xSF2 and 2xSF4 require both two E- DPDCH
i.e. two spreading factors or, two code channel s .
Therefore the requirenment "foll ower of Ne, data

requires no additional E-DPDCH' is true and the

follower i.e. 2xSF2 (or 2xN2) is selected. This is a
farssitnagogsic bl enerpyodinestrefdt he fantent.i daveres, alsirders
é)t@séct_l_zﬁllil@Hl dobe gentdened &Baﬁe@és%%ﬂyh@nﬁ@wéﬁgt&fflt

I S.unnecessary en_as we

L NEE alea o R B B Ry oL PHCeT e RO g Y -
Hiﬁ?arnm@mnEdram@ wardrabinet ey datses Fh@p@rarecgﬁﬂmg

ﬂ)éf@&ﬁb‘n@@swﬁicﬁ h&@l]plr %‘f‘f@@% @H@Qﬁ’éﬂfﬁ{al |aﬂv9ﬁ££<%;@%3‘_arSF8
r emovi ng desired effect

?Yeﬁﬂ%ﬁé h§§t8nt%%%é§F%£EF£O§$%%C%f %%ﬁadaﬁéP“oﬂ?§ g fnter
o 2x 8R4l pneéercett gverrZrSF2ce bitirgd SoonowkSF8 s 2xSF2

Pt efsrs %QOQM§50§'1:4 theWé'f'o%eS!Lm tdd ea% abovs, aé%%tha@%ous
betterﬁge;% nce han .SF4, the difference becones

ores éﬂﬁgﬁqﬁlpﬁ i ncreasi ng spreadi ng

factor. However, when SF8 is used, nuch nore

ﬂ%wﬂengebgnn%w %pttam%ggfoﬁ@ dardt pentignt hgs will be
smal | er ﬁﬁbgr of avai ble bltsjla\llﬁjée nstead.of N 4
HYHer TpaAEt 6Py Ul 8ﬁé?%?§ ¢ 5VEBbrer codlng

performance which will offset the margi nal advant age

ﬂ§t§F% %%%Bd§%ght $$né%01@ageﬁgékfgﬂfdﬁwﬁ%ﬁﬁg quer 2xSF4 and
due to jnter s .nter cod

ation
SR SruRCEIlS: ot G Y SFATE oD T ooy €1 Over 7S,
yrongeneed, 1y hexeforsed,nithat Lt asesfidr ilowadyvaptegéous

Fo-se tﬂ%l@bgh@ﬁepﬂﬂ%k%ﬁhggfagyﬁfeﬂQQﬁﬂegﬁﬁnbéigﬁhﬁr
o tinizations can be done as will be shown in

t he
T4 dg"SbB0 e OF SEha-F IvBHLTGHT FREPRRGHS factors.
@mbndunﬁﬂtthesaamb@ﬂsﬂhmctb@nm@dlﬂxﬁﬁﬂt@@ewhzkéﬁﬁxaﬁdent
al the sanme time still retain the selection of SF4
over SF8.

While Ne,data - Ne,j 1s negative and Ne,data not max of SET2 and
follower of Ne,data requires no additional E-DPDCH and follower

of Ne,data requires a spreading factor higher than SFt do

SFt can be preset (or signaled as other parameters). It is a
threshold spreading factor, from which on lower spreading
factors are avoided, i.e. if SFt is set to SF2, then SF2 will
not be preferred over SF4 (but SF4 will be preferred over
SF8) .

This second embodiment avoids the disadvantage of the first

embodiment, while retaining its advantage.

The objective of the second embodiment for the specific case

discussed here can further be reached with the following
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More generally expressed, it will prefer |ower

spreadi ng factors, unless the spreading factor is
w@bkoeadrehel ow a certain limt and otherw se pPEf/BP2006/067658

hi gher spreading factors. W achi eve this enbodi nent,

by nodifying the while statement as follows : Wile

Ne, data - Ne,] is negative and Ne, data not nax of

XET2 and follower of Ne, data requires no additiona

E- DPDCH and fol |l ower of Ne, data requires a spreading

flaictbrenioghuent hare SkthiggeSFhi g aamielipreaset by onodifying

shgnalhed sascehber parmebess) . It is a threshold
spreadi ng factor, from which on | ower spreading

factors are avoided, i.e. if SFt is set to SF2, then
SFZ \MWLl rl]% dape E\ref er regdatjgf\éearnd %F,L]'dag Ut mSaE4ofV\éElT£ be
preferre over  SF8J’ i’ second’ embodi ment avoi ds

t he dﬁsﬁdvaﬂﬁagéIﬁfﬁfhée$¢r%tm%hbdﬁWﬁeﬁf¥“ﬁhF?e
retaining its advantage. The objective of the second
enbodi nent for the specific case di scussed here can
Furadieepbebpeacted iiath thre TPl P it Ricr d2EaboRliliierfs,

Mﬁﬁ@isavlgltsht%mrmdilrfemhe by1 @ f yiisngithenwhe set ¢
SAALOTENG ARch oA LM L ey 983 - BB LS e ser

negdti vé "an a not mhx o
M‘lrdé’txéuv equl e e3xlbhl v T4 SkRghe E@PD@th@hPt l@tamelbeset
ohsered cohbat nd hend oldsewernefe N Ldatia ibegqui Eespmi Vi s

a single if the foll Wt
Rk 45 " hea 132 Rire, Ok 4] e Rt Tl 2150
e @ee hagNgE2 2wnt2:>@mz¢2§imthq tiscamebeageehor Hati2) -
Tﬂﬂies hather t68t f0ts onhyp1eenkbak nsat fth GasesrWher erédfiires

tlonal th ST U|red %%h s s t he,_case f.or
%& 2 andIo% +§Q§é; bu%%a 50" Casd PRAt TeR2Ted
¢¢ﬂQﬁJdJ@ed GFhT%I4Qﬁtﬂﬁen@as@nibrsémﬁiﬁﬁ FOTﬁVSlvﬁﬁﬁuihan
ﬁﬂi@tcrtlme&l@hrrpﬂq@fdaecvaalﬂéqui@escm t&[dmo‘h@@qmmﬁcf@rﬁm

oﬁ%r % qug}ia reqdf%%entl%%qgg r hl er than
cases criteri'on'i's “Rot 9t 6 eValUat'e
3$Hah of the first embodiment, but also the crlterlon of the
prior art "follower of Ne,data requires no additional E-

DPDCH".

With the third embodiment no comparison between follower and
predecessor has to be done, but only the follower needs to be
examined, that’s simpler than for the prior art. The second
embodiment uses a condition which contains the condition of
the prior art combined with a further condition and is
therefore more complex than the prior art and consequently

also more complex than the third embodiment.

We conclude that the third embodiment achieves the objective
of the invention with minimal complexity and also by only
applying a small change to the prior art. Small changes are
obviously to be preferred over larger changes, because the
latter always bear the risk of introducing errors into an

implementation.
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the criterion "Ne, data requires no additional E-DPDCH
and follower of Ne, data requires a spreading factor

woheghessrshan SFt" of the first enbodi ment, butPEI/BP200616657658

criterion of the prior art "follower of Ne, data
requires no additional EDPDGH' . Wth the third

enbodi nent no conpari son between foll ower and
predecessor has to be done, but only the foll ower

needs to be exam ned, that's sinpler than for the
Ppriwrchent emPhdinecorrdesbodil ehtatuses o toadFEthpIrison
&@%ﬁhﬁ%%nk?ﬁn§nﬁ@ﬁxﬁﬁﬂﬁlhb@g of %ﬂemﬁ%kQ&u@éttﬁ@Whhﬁﬁ%"

a fu er condition and is erefore I onpl ex,
ST R bl it D L v
& haimctliee "Ehdr df entiodiarent .. VWeisohelame ichat et he ahi rtdhe
emhodinent asbievess theebiget e of» tiheol AYepti on
MAtq1q)ﬁ|nal conplexity and al so by only applying a
SHE 1S Chdnge™?d the prior art. Small changes are
obviously to be preferred over |arger changes, because
Ahﬁuh@k&?%iﬁb%@fch@@ﬁlh%§%8|§% of &ﬁig@qugfagjgﬁ%QHSSETz
into an i ement ati.on rther. enhodi ment. an
&7 PCLaBPONE DIST HE' ¢8fpaLPRbh Hombae APPhor | Hifprunbes
whil-@Hbgdpieson® Subgtaxt GEEZt hieer! Wat éle, st ementmdyy SET2

& ido stabenente apnd the appendant "End while” by a
sinple "End if" statenent. This is applicable to al

t he enbodi nents descri bed where the "Wiile" loop is

not conplete r ved. A furth i mplificati I

be.t o af e iaeh b R hr g Py dtanr bt
i n thefakgori ttumabovedandeoripf StHéchmember of E-DPDCH i s
one for max SET2 then set Ne, data, j = nmax SET2 and

to renoveethe whilie-oapie, Mhi l:e Me, data - Ne,] is
negati ve and Ne, data not max of XET2 and fol |l ower of

Ne, data.r.equires no additional E-DPDCH do Ne, data =
foll ower of Ne, data m XET2

That results in:

SET1 = { Ne,data in SETO such that Ne,data - Ne,j is non negative }
If SET1 not empty and SET]l smallest element needs just one E-DPDCH then
Ne,data,j = min SETI1
Else
SET2 = { Ne,data in SETO such that Ne,data - PL_non_max x Ne,Jj non negative }
If SET2 is not empty then
Sort SET2Z in ascending order
Ne,data,J = min SEI2

If the number of E-DPDCH is one for max SETI2
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End while That results m: SETI = { Ne, data m SETO
such that Ne, data - Ne,] is non negative } |If SETI

woea709368 and SETI smal |l est el enent needs | usPCDRR2006/067658

E-DPDCH then Ne, data,] = nm SETI Else XET2 = { Ne,
data m SETO such that Ne, datsa - PL_non_nax x Ne,] non
negative If XET2 is not enpty then Sort XET2 m
ascendi ng order Ne, data,] = nm XET2 |If the nunber of
E-DPDCH is one for max XET2Ne , data, = max XET2 End

f El se Nee cadat a,n== smex SETO provided that Ne , data,

- PLmax x Ne , ] non negative End i f End i f The
presentq kaventi on has been descri bed as the sel ection
process in a transmtting device. However, it will be
apparent to those skilled in the art that the receiver
nust al so execute the above deternination process in
order to find out which paranmeters the transmtter has
used. "THFs{ § EEsEt PV Becatise otlty’ by “dppl yTng "fhase=rve
same paraneters in its reception process the receiver
carrrf@éonstruct the transmtted data. Consequently the
invention is not only applicable to a transmtting
gdewvicce but al so a receiving device and the neans
(conputer prograns, electronic circuitry or like or
e frereert tmeAneN used gr PeRe apevelifshtiisohbd pet pdsien
ISREE dan l@nm otat hiese deviceescEl aidmevkr., Acmrihodod or

selectln Hunber qf code annel and an aSSOC|ated
%p are t ki hat t 8 Fece ver must
prea ng °f 567 or & “COVA“£F anshi 2 5ion be

also execute the above determination process in order to find
out which parameters the transmitter has used. This is
essential because only by applying the same parameters in its
reception process the receiver can reconstruct the
transmitted data. Consequently the invention is not only
applicable to a transmitting device but also a receiving
device and the means (computer programs, electronic circuitry
or like or different means used for the above mentioned

purpose) used in any of these devices.
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sending and a receiving device, conprising the steps
of - determning a set of permssible paraneter pairs

wowaoh/osd1es par anmet ers bei ng a nunber of code chBEOIEPR06/067658

and an associ ated spreadi ng factor according to at

| east one first selection crigerion, - selecting a
paraneter pair fromthe set of perm ssible paraneter
pairs for the CDVA transm ssion according to at | east
one second selection criterion, and - using the
Shriemdi ng factor as a second selection criterion with
a hi gher value being preferred over a Iomer value if

th s ctaors are be ow or - e ual
A T e S Tt LI §hhSpRby and an
@mﬁﬂnmﬁt@@-Berea@umntﬁactbmrﬁherac@ﬁwﬁ|umamgmﬂhel@meﬁﬁuween a
Seﬂghdﬁga%@ﬁaspéé%&ﬂﬂﬂb*%%%ﬁgé a§oﬁb§%§¥ﬂ§dt§@|§§é¢§”bf
erlonlMA g ¥Fr val.ue, bei égI%WEterre over.a .,
%%teerm\%&l Ud iaf %%t éﬁF&é&Fﬁg et &FePabbve” or
eguaElettes st heindresholdrspifeaddageiavtadrs waluen 3ssochlpged
gﬁ hod RceardbRdad @ idigned 9F Zeasd Wrhehr rcoMpLi sidihn

e step of - using the nunber of code channels as a
SedSifd el ection criterion with a | ower val ue being
prefleatedooveparanmtghemaval Geom he SHte ofepthodissible

é%é@9p59r§|§%fnéhéﬂbD&A'tEHﬁ&%&%sf&Hﬂ@&békBQn&f%% at
i %g - u5|n% h% 1y rlerrof cgde channel s as a
= '$d”§eP8E?P n°erI e oW Eh* A vdl'lfe of one bei ng
prefigry éticovpreadimyghercteal ae. a5secdifte smeehbdon criterion
ﬁﬁgpkghﬁ%hgg 9@?u@fbéfﬁ% %&@Eg§ré%‘gvé% @.ﬁ@%&?e@alue if
risin of -~ using the nunher of code
SHHTE e R R

spreading factor value.

2. The method according to claim 1,

further comprising the step of

— using the spreading factor as a second selection criterion
with a lower value being preferred over a higher value if
both spreading factors are above or equal to the threshold

spreading factor value.

3. The method according to claim 1 or 2,

further comprising the step of

— using the number of code channels as a second selection
criterion with a lower value being preferred over a higher

value.

4. The method according to claim 1 or 2,

further comprising the step of

— using the number of code channels as a second selection
criterion with a value of one being preferred over a higher

value.

5. The method according to one of the claims 3 or 4,

further comprising the step of
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criterion and the spreadi ng value as a secondary
selection criterion . 6 . The nethod according to one

w@bRoowies7ss ecedi ng cl ai ns, wherein - a first sePEUEPIING/067658

criterion is given by a limtation of the sending or
the receiving device, a ratemtching criterion or a
limt for the anobunt of puncturing. 7 . A

t el econmruni cati on devi ce conprising nmeans for
perform ng the steps of one any of the clains 1 to 6 .
8 usiThe thel ecohrum tatdden clevinees attor dirngary e béghipn
cr ohariaet ahbkisefe | fh it ny Vheudeyd G desRahkans &si
or. a reception device. 9 . The tel ecomunication
TeVié According to claim7 or 8 , characterised in
that - the device is a basestation or a nobile

t erfid@let hod according to one of the preceding claims,
wherein

— a first selection criterion is given by a limitation of the
sending or the receiving device, a rate matching criterion or

a limit for the amount of puncturing.

7. A telecommunication device comprising means for performing

the steps of one any of the claims 1 to 6.

8. The telecommunication device according to claim 7,
characterised in that

— the device is a transmission or a reception device.

9. The telecommunication device according to claim 7 or 8§,
characterised in that

- the device is a basestation or a mobile terminal.



