Data transm ssion Field [0001] The invention
relates to a data transm ssion nethod, a radio

WO 200SheBs1 a radi o access controller, a packet SeReRYAIz0142
and a conputer programfor the data transm ssion.
Backgr ound [0002] A DCH (Dedicated Channel) is
used for transmtting user or control information
bet ween the network infrast rycture of the radio
system and a user terminal, and its enhanced
counterpart is an EDCH (Enhanced Dedi cated Channel).

Diata HraRdntisstibnSpeed Upl i nk Packet Access), in turn,
is a data access concept for providing an exceedi ngly

Bicth- speed packet-swi tched data service in an uplink
of a WCDVA (W deband Code Division Miltiple Access)
iL adi J0B9t] Fhe inveniion relaitap ﬁltcablgata* t@amrﬂnibﬁaﬁ’t Pnetltmod, a radio sys-
= and toget her w
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é’?rﬁ?ﬁ?ﬁ'&srﬂ?&ﬁﬂspeed servi ce between user equi pnent

and a network infrastructure. [ 0003] An uplink

Bachgrouddt a transfer nmechanismin the HSUPA is
(Dedi cat ed

[ b h d.DCH ¢ch |
o 1090214 D (ePhGRe Ktpnalid hscsHiorfanpeieg user or con-
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CIENGR- Sho $ISUUPA Jkligh-Shasd Lipkink Packet Acmss), imhem, is a data
quaesee torsmpe thrl providingt e eléeedinply RigRlsprel @a&ﬁet%\ﬁmged data
£er, ity . | 1 t
SShUAE Y an Wfind BF BCWCIIMA vG5band Corts v ilipls Access)
rgdpvRsiemnt in cemnerable tohen IHSIPA dHigh'Speed Mowrdiak dRacket
e A ey SoF AL 8} o6 tablBlo df dilfiding a neary
SYIIMBH Pl shed SeMICE Relwign 5T SRUIRTIRN, 2008 MRWekdnra-
SirHeMBance frominactive users in the fol | ow ng

> e [R003) Ariflinkhacket dath insfat riciBitlsn) h 8% HSUPA is pro-

VRS, e st GO pnanie, daloston Charis) inslopingiat least

ope freBFDEH obanried (EisimtedDddicatbe hisical m#td&:r&{rﬁh&ﬁ adrldone
=PS5BSl el ST shor o
AP RANCER PN iR YCOMA wilink Riiysical date charnels.net vor k.
cont [0OPAEThe gisket seheédulen usf_?_mei meslkie ?Mﬁtedﬂ @;\Il@n Rhlf@i. How-
X .x e schegqul er .o
et 5l el S90S il S RS, Fpshamons
V%Q?PBF in traffic, behveen e noderB tangt thehuseroteaninat cthe gacket
sqmnarertis ;e:auéérkramé Irpgl\i\%crﬁﬁlng\(?gliﬁﬁ Geédlﬁcég%% fithddate the
vea B, {8 2ol e SHBR S0 avaliGes ppd il Tat drcouLthe influ-
enGgfrommrieactive s iseeslin thedoliewing ebedulingeperiocn Yeh dhaiotdmsPout
todiee speitrally WWBfficiSRCioF Hich éllﬁféc%@é%—ﬂ% érﬁsmphﬁfgﬁ% Yimer

""‘léq?ﬁl oad of, for exanple, neighboring ce
Y7 r onment  havi ng a largely varying interference,

t hr dOQ®RIUA packetrasheduler ofttieccHSURA isdosated if 2thode® and its
fuhSiFdnan&L; ' j r. than

It conﬁﬁmbgﬁda%?gﬁﬁa%mal%% "Egé_%?ﬁog@g@ 'g%f)ho  fethe cell,
Wfflggfpﬁag:‘eqs\,ﬂ'leé{p ink throughput. In this case, the radio network control-

ler sets a maximum received power level that the node B may not exceed. The
packet scheduler of the node B then allows or denies a permission of packet
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Brief description of the invention 10[ 0007]

Enbodi nents of the invention seek to provide an

i nproved data transmi ssion nmethod, an-inproved radio

system an inproved radi o resource controller, an

i nproved packet schedul er add an inproved conputer

program for the data transm ssion nethod. According

to an aspect of the invention, there is provided a

deanamiissiorsnsshi that thet thitad receieed poliver, sgsdting froml thdilQH and

termnal s.and at |east one base station, the

ﬁ@%lkg%g—)l/s aeyr%bpe?%v{//itla? Hbaxﬁg'ﬂpcpé)tweetﬁ l‘?}’ F‘i nk packet access

chanrjebsslamhehd gre,Sme@krh eldpbi]dhiéerﬁ’@gk%teldﬁx&f( G‘Eééef(ﬁ?ﬂﬁtﬁi@? too.

for user termnals, the Hi gh-Speed Uplin acke
SIS TEFIVGL DPWET IRVGROT 1RRYTOHENS P 10t ways Aurate

e vaRddGatehriaRbhd kh 1B3E %ﬁtfoﬁ&%ﬁe,q@mrﬁlﬁ c&lﬂ " In an_envi-
met hod conprising receiving, by a packet schedul er of
ZORBENt hayingoa lanoein varyving intrrtetierceo fhrobghpus dn thesgadlt which can

for . i g ot o
L B
pac KWeersguapdsd e, blodkedupit bhitet AW ssivice. t hr ough aI

| oh- Upl | Packet Al channel when a tota

B PR or e [ Resteq oy

'§;5’eed Upl i nk Packet Access
chanrnede7joEntbugiments of thdriventich pssidet mrovidaeth improved data
Ehreshold. 2%[03008]_ Accor di Q%dto anot her aspect of
TRESINKFIOR: MEH0d: AR IRPTRVed, iBYIoGRPIeM dal dmpraysdfrdis rsgource

BBhIAGIRr, dh Anprade@ paYidtYhkAGEH Shd AnUsRFoledl B8BktEr BRfram
at | east one base station, the radio system providing
fordihei ¢atal transmission: methed s Ageridinggioade crspaei of theainvention,

Rl 8@&@%@% %%ﬁtadéﬁﬁ&si&ﬁﬁﬂ&lj fir a tAlfo %ﬁ/gt{eﬁﬂ@%’uﬁbn user

I ndr - up nnel avi ng a ni .
tertranalnbed th deast boe ibade \dtaticed, 3D radid spdtechprovieling dédieated

UBHRSBRAEAcEp 2 BRRLEL S MosbBRl CURRIC GGy nccess
chahirels @t ey tanfiegsetic High-SpeatpUplk Packet Access channels
having higher maximum data rates than the dedicated uplink. packet access
channeis, the method comprising receiving, by a packet scheduler of a cell in
an infra-structure of the radio system, a request for an uplink transmission of a
High-Speed Uplink Packet Access channel; and allowing, by the packet
scheduler, the uplink transmission through a High-Speed Uplink Packet

Access channel when a total throughput of the High—Spéed Uplink Packet

Access channels of the cell is below a predetermined threshold.

- [0008] According to another aspect of the invention, there is provided a
data transmission method in a radio system including user terminals and at
least one base station, the radio system providing individual uplink channels
and upgraded individual uplink channels for user terminals, the upgraded indi-
vidual uplink channels having a higher maximum data rate than the individual
uplink channels, the method comprising receiving, by a radio resource control-

ler of a cell in an infrastructure of the radio system, a request for an uplink
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2a transm ssion of an upgraded individual uplink’
channel ; and all owi ng, by the radi o resource
controller, the uplink transmssion through the
upgraded i ndi vi dual uplink channel when a total

t hroughput of upgraded indivigdual uplink channels of
the cell is below a predeterm ned threshold. 5] 0008a]

~I'n accordance with another aspect of the present

~invention, there 0 dara tem,n, an
SRR ot Ag Grorard PadhngiaduliRh, SeBtet ERoAulngnpy the
- b&din J réRifded WoRtholir, PtheV iugnid etﬁhr%a{@éiom pihrdilghP ak& etipgraded

access channel s and H gh- Speed Uplink Packet Access

indivisieal $Plipk chamnelpar adptal thm@hﬂubﬁf ep@radedindivigual uplink

RAGKSs OERES I FBOBR/ aspﬂéﬁléiemﬂéhgﬁr%hgﬁx' mum dat a

rates than 10 the dedicated uplink packet access

chani@d@a]tlh @cpauiaoceytsthamﬂmﬁpmtr@ theapissenidnvention, there
r h r f

19’3 g%%e% ?%dlg V\ﬂfsrém i ta}q ‘?\fﬂa%ec?‘& #Ct{ljw%l rgip%l S)tzéigm the radio

(sgméngbemg donfigeedi tmepmVIdeqﬂmMatéd)mplmk ppthetkaccess channels

Packet Acces

Vgﬂaﬂ-ﬁrg%sgl on; of tlgf’ﬁ}_%%gl\s ggg{lg rlg:ehg | srer%grmlnals the High-

abd Q1piak Fia@kétI Ask RBabfls Bl§ving AGHEr $ed@Auild 4t Fhtes than
% %pr]] Speed 15 Uplink Packet %ccess channel when a

tﬂaﬁ QPd'ﬁﬁtﬁéd@ﬂBhtPWﬂt Aecass ginagpelsdthgpradik Spderegomprising: a
?g&?é‘t%cﬁgﬁﬂ@re&isa géll et Hé"YnﬁaﬁF&‘?tﬁ{e%f & eghid Q?&éhplmﬁ?erem the

In accordance wth anot her aspect o
paeled schedulenis iconfigurhe terdogiveraraadest far padptinkslysnamission of
e I S 0 rad, p
R DR DB kel PRCceS" BBl iferein, dpe packet
sphachiterds anqu;jlmed o allmwetheZIblmte ltmmaalss;ontthﬂ)ugpghad’mgh Speed

Bl riatBet W, PR MRS (P oLl e e M- Speed

hl@PéM&it@[ébé%érﬁieﬁsGs b@lduadlpﬂede@@ﬁme‘@the@ﬂoldal | er
of a cell_in an infrastructure of the radio system

wher §408bhdn asaprdapes With @aotwh epeedtof thespresant *@Yﬁﬂé@n there

10 pFSARIV 8 Padi€ WRRIM f He P PLYfm t BERS BohdihGdOfo provide
t he upgraded | ndi'vi dual uplink channel,”and Wherein"

irdévidigl rugpdinlg qf@@oabcemtomgraﬂeldemdlvgil@bmhgbrt@ann@ls for user
t
Rt O Reted IRAAS Ugh ‘Rafit rrdb I GRS meximum

tate by tleatethe idiiwdwal alpliolplchaknalb,atheelaslio systeinosenaprising:. a
det dth hold. , . 0Q08 | d
B, Pesohe contraliGy 00 bl iyt BiESFhrfh PEIRS (RS system,

: Wﬁeﬂsf@méj%ﬂl@ﬁ’etﬁﬂﬁ@é @bm‘ﬁolleﬁmmﬁzyuf’@ tcargvafleed request for an

scheduler in a radio system 30 includin

welink YRrssniasian o the HRaTadad mdideualiuglink fHannel, padippersin the
Bl ?éﬂo@l?déqgorﬁ@qltef %"E(ﬁ'ﬂ“ hﬂecpfooylld'}ﬁtHenl%iY)kq%snﬁﬁlém |l‘hrough

channel s upgraded i ndivid upl channel
an @pgt@eﬁh lndw@uat Wlnhglj\ﬂad@thﬁ?fdﬁ\WéU’ﬁerWHUh Rf the upgraded

ﬁ]ﬁmll ﬁplnﬁ(véH%Qngls is below a predetermined threshold.

[0008¢] In accordance with another aspect of the present invention, there

is provided an apparatus, comprising: a packet scheduler in a radio system

“Encluding user terminals and at least one base station, the radio system being

configured to provide individual uplink channels and upgraded individual uplink .

channels for user terminals, the upgraded individual uplink channels having a
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2b hi gher maxi num data rate than the-individua

upli nk channel s, wherein the packet scheduler is
configured to receive a request for an uplink

transm ssion of an upgraded individual uplink
channel, and to allow the uphink transm ssion through
t he upgraded individual uplink channel when a total

t hroughput of 5 upgraded i ndi vi dual uplink channels

is. bel ow.a pr ter hr.eshal d. . 0008d], In ..

hiaber gaR Rl GREL FEHBEN 4h RGeSl wpling cheloge®. Wherdln the

|pﬁ&l@§lt§cﬂ8dulbh%r(ﬁ)ﬁf§uf§d%l réesivéd rRpREstabian uplink transm|55|on
HSlEn.%dua radi o resource controller in a radio

§f/§f‘ SPar adividugb uplinkefhianAgl and e aliew tee yplignBansaaigsion
HrahdP e d?ng;récﬁ&*i PGl UpREk MhaRRa \'NEé'rﬁeadtcStQI HroY, Ogrﬁa%t of
i ndi vi dual "Upl 1 nk channel s and upgraded 10 1 ndi vi
upgiadied cmmdeehlypﬂlok chawrels @rhﬁlcwaas)redei@rmupgd taeshold.

i ndi s |

dat a\ﬂ) rate t han ﬁrg%lng R’\ﬁnhdﬂgf%epgsﬁ anne{)%ébﬁ@'lmlentlcm
Weee @ provided adi appreeamlur cempnmng odalradim esconeki cgmtmﬂier in a
to,receive, a reques k transnm ssi.o

50 S5 el GFRRer J5TT RS A pF =S e e Blor tp Facio

gy&temkbéuhgrbﬁm@@ﬂeartot;hbolu@hna!blaualpwmetﬂwannalsvarwabgraded
upl ink 15 channel when a total throughput of . Egraded

w#w%ad dalink ghaprels Hah vsps t§raninqls. ole suRsracrst ighegd uplink
Bﬂ?&rﬁfé@'@ ing_ 2 higH2P 088 kini Ut 3&R8" S8 GRa thB ﬁemmw _uplink
aspect o e present invention, there is provid
cmmmlserwm@gr dine p’ﬂdléutﬁsosiﬁ@odﬁ)fd@”@h iR c@nﬂmueé rto recelve a
[ I
& ucerl %ﬁgbm ﬁg)ﬁ(g@hg%n%ﬁ%%&deﬁ tlﬁ(?(l%p%@lépllnk channel
pad fto raﬂomgthept;plml«jtragsrdsdnon ah&ﬂjghpﬂhenhpgna@dmbinmm supimk

chann and h- Speed Upl.i nk cket ss chann

ST oA o bR put Bt SR R AR e, SplieK SBarnds is
b@lbwmpie‘aewmr?éd iheasolcone base station, the

Hi gh- Ooeed Upl i nk_Packet  Access channel s havi n

hi gh&008&ki ugredansavdld anethek ﬁ‘éP%FéoC?fctQ?e%reﬁﬁ'Pﬁ iqyention,
fRe&SE AOYRRA L£h3RNRhs: g\‘ﬁb%r%' Brdduet I%'i"r%ﬂo‘ﬂéd‘g)nZQ computer

occurs after receiving by "a packet schedul er of
tasidablermeagiumencosting e Corpuidr aregrapyefi instsyativasder executmg a

CRMPERE shiesdgt Bl MR ooty T 2REEH, agpess

thlazmmm asisd bight-Bpeer) hIptzmieP&li:lgﬂh A‘Bpeﬁ:ichmneisléoPaWG:Ermmais in
aigocpEdamUpP LIRSy B Rl R Tl ericong Doe staiop, the
HRjhShea aphink drickel ArssS HaRneis g higher maximum data
rates than the dedicated uplink packet access channels, wherein the providing
occurs after receiving by a packet scheduler of a cell in an infrastructure of the
radio system a request for an uplink transmission of a High-Speed Uplink
Packet Access channel; and allowing the uplink transmission through the High-
Speed Uplink Packet Access channel when a total throughput of the High-
Speed Uplink Packet Access channels of the cell is below a predetermined

threshold.
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[ 0009] - According to exanpl e-ékn"’oodi ment s, .there IS
provided a radi o systemincluding user termnals and

at feast one base station |3 an infrastructure of the
radio system the radio syst’em being configured to
provi de dedi cated uplink packet access channel s and

H gh-18066d ARbidily Ra&aH n VR a radi
term[nafﬁ?d t he Hltf%h Spee(ﬁ)ﬁaUp |nEI e{ﬁ%h%é%gh a radio
shaienelincliding m@ehltgmvnalﬁaamdmmf@mt aoneabase tshegtiont inean infra-

I t ,ac- n e r

SHUEER B8 08 e PRI B R BuiP B B8 S oo Bf e e prgvice
idetlicattd wptitk eacket haecdeﬁdloham)éw eand tHigh{Speket Uplink Packet

ARG ETARTs A g I Tae othe GRpyimes) LT apkelbgoess

haAedle aviph Aigiedr mAN/mupREke! rafshdhlies dbélcﬁfé@fu;ﬂlHk %@cket
to aIIowtheuIlnktransmSS|onthrou Hi peed
BE1GeRR cPapnls. thedadie stammspmpfisinga Past 'Pﬁ(%{fgl'fﬁlﬁ cell in

|
e v SO Ao RRE, oGRS SRR Sy Bl
éseaiys e reabedi fneransuplmhetr&narrsszpmrwf cedigh- S;a@bch]aBnk Packet

BYEFMARL SpA55) s GAAO Sl S80% Tl fore-

in_nshwm ctl:na:lugh p?l !ngh%;mmblllphalnd’aqut aﬁdyedss; rUHiaMhdgﬁl the total
nne ser erm e upgrade '
et g Seestn i R5E Mess Hamelimbiurp prede-

mé@m%%w the | nd| Vi dual upI i nk chan-nels, the
radi Q s1ystem conprising a radi o resource control I er

of al@®0] Agcedingto sxamplesembedimneatstherseis prgvisled a radio
§y§térﬁﬁhclh&ﬁ? 36} RrinGFRAVLSE afRaL! d?’ej selifh , the radio system

conti gur ed to receive a request for an upl i
beingoentigired tofrevide ;rginamai uphik chatuels amd upgraded individual

G Bl ok, FRAE oS L P L e

hwdngladmghelupiaxnkumhmmebte mathetmﬂllabualhnn;ﬂmhﬂwh redls, the
rade |nd|V|duaI upl i,nk channel s k
SRR SVRIAM e RTRIR o|TaUIo ES T IO TGP R eg! i an in-

&aﬁmt@'eﬁﬂfbﬁéi rdd0 systehl) @R & rddio RERVFEEesbritralaf k&g configured
scheduler 'in a radio systemincluding user termnals

 Brecaive pugtesfer BB Banmissiph of pa yperasipdtiagivigealniplink

SHrel UrRArdd Pés%&ecémmu%r f&l@énfpmédl{& 5|Wﬂ€é Spifk%rans-

upgr aded i ndi vi dual upli hannel’s tor use
tnd;&‘rsmrﬂar@ghtamumfage@mldmﬂjwlumlumanml if e mnlmoushput of

B8 MR8 5 OB g

bei nt;mddthgmm?nigtto mumlaaenﬂ)ogeqelgsttlhbm tmoutdbdré(packet
tra ssion an. u i ndi yi dual u
AR B, RS e OB Yy dPe Al lsash prgbase

: éthﬁom phé: PAdid efmém I56ih@ Bohfijupe o Bravideahdididbal uplink channels

i ndi vi dual nk channel |f the total throughput of
%Pﬁ@@dﬂeﬂn@ﬂw%wmk.%@naﬁlﬁni@éusser demaingls dhe up-graded

|HH@QE|%Prdﬂlﬁl@%ﬁd?\h@%hHEGEng3§[Q@ﬁgﬂ \;lﬁ%&rgﬁgi % dﬁf Qate than the

exa odi nents, thefe is pro

inéls'gigﬂb@p!tftkmha@m@s thenpackeh grloedijert kaing ngmf@gyra@ taigeive a
SLELBL SR LSl UF 2Serabal i RDvighBUlAR dhannel.

06nt ure provide in
Deapaeket selmet] ulfprgs adeﬁl_:;ured rtcv allhm[hajtmblmh krarisamwd)rsthfr@lgh an

B Ok R R R i deifh TraBhetlast yeoraded
mmdiduaumlnku:nbnms @MB@I PpretBRrindbdahfeapelr ce

cont 8 er g configured to
{0 12] Accordl g to example embodiments, there is provided a radio

resource controllér in a radio system including user terminals and at least
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5 receive a request for an uplink transm ssion of an
upgraded individual uplink channel. The radio

resource controller is conf |49ured to allow the uplink
transm ssion through an upgraded individual uplink
channel if the total throughput of upgraded

g Bés@l%}'t’étlo%g HelMad NS3R%h Delry CQ)@IIFQLWeﬁ t@ﬁ:)‘?&ﬁ@@ H@i\ncﬁpal uplink
t hreshol d 013] Accordi ng to exanpl e enbodi nent

tql?éﬂ'éelﬁﬁnsrlmgr@ré@ Wdividiial upiinis phanals mn luaﬁrrigrru@eks the up-

S e R LT

) hmimguaiouﬂlmgmm«inms pine)\ratdie réedurcatcaad}tmben bkmga@mﬂgured to

access chann and Hi eed nk Packet, Agc

TS pTRANDS: B A g TS ar ] O uBBEA o pRFRRS! uplink
Rhakedl. Ahe esdio cedUred Saohm;ruerﬂgs b Bfifiredrix laﬂb\mtﬁét@hnk trans-
rates than the dedi cg gslﬁyl i nk Eacket 15 acce

OHSFIRR fyougihan ppgrade glotRbipk shanned g datat fbroughput of
%g%éh'lﬁtﬁwﬂﬁal%pﬁﬁk 'ché’lfmélg‘ B Baibw %ﬁiréél’@tBHﬁﬁeefthlteEﬁold

i 0 s%/stem he packet schedul-er being configured

to r de@l3le Agcerdinge eﬁ@mpbanemlbpﬂm@rw dhera &sporvidgd a radio
S
AR RER P LSEE SRRAL RS0l BCbaee SBRER%en i

stradiere of itten radio cygtena ﬁHegltadBpswierUpbemg damgerted to provide

chan f. the total 20 t
APARSR IR el reesrrArods e Eierased Upti fagket Ac-
ne@%ennelﬁemrt&geesmmals the [—ﬁlﬁﬂ-ﬁbeéﬁ:mlmkngabﬁet Access
e enbodi nents, there is provided a radjo system

Pﬁ%ﬂ RVt Sighes maiare dala rates) tar the fedigated uplink packet
sbaddsQhanhie, ﬂh@%@:o%‘éeﬁﬁ*cgﬁipﬁgmg%bgh% i écﬁe@ulm 'IH% cell

i ndi vi dual uplink channel s and upgraded i ndivid

ebthenﬂfr@sﬁmnﬁe of ther ragiesystemnihenacket sahedplgr @@m conflgured
|
Dk el o FIRARE AR 8,5 LR SR IR, Packe

Aadess shatnem Tenpreiasisfgr acMegfnmcouﬁguredltblmI@mathe uplink
t f dj tem t.

FtwoisPieBdnletoh S FharipERS oink Pak At el g ior

mrb@gmﬁmtofﬂ-ﬁgh 8bea@IUp1inktFPmdea§mclﬁénr®IB ippelodes prede-

|nd|V|d link channel. 30 The neans for
tHr%%OF*s configured to allow the uplink

t r anmﬁj SA@ébrarhgowg@xaaﬁplepahaémén&dItMéﬁélJ%l pl‘dﬂldeﬂka radio
channel 1f the total throughput of upgraded

PYRieiiaeleding peeriempinglmendat Isastanevbasestaline, araniaisystem
B%Jgg?&ﬂ}" %{red t(% ré\%l%!mggww&éﬁn%ﬁ% ﬁ?%rgpggn individual

ere-s provi conmputer p
pplitiucharmetsoftirngsea teomipatse rthe rupgradadoindividial uqﬂmb rehannels

xcutln a.c uter.. prqgess,.f. Vi di:
tVing 3, SR naRfndin AR aEL B0 R IR Labiiink Crdf-nets, the
Hdghsﬁiiaﬁcbddmnsiﬂg Eaﬁk@ﬁs iﬂstrafbﬁﬁ'omh@ran@é”smféﬂ {rﬂﬁaeétruclture of

rmpals.in ar stemin user termnals
IR D, e Fis B SAUR Bl D i SalouEs L oo a
RAcket folGRegsinkNRaehiSsibA b gh hp@laaéd mmeum dpink channel.
rates than the dedi cated uplink packet access

tharmens fore eoriroling is Honfawedsty aflowr thee uplink itiagsmys-sion
RrolRKeh SpG3dES ShdRidudl Sidihk! Bndthel T RS HOHAT FSudRbut of
upgraded individual uplink channels is below a predetermined threshold.
[0015] According to example embodiments, there is provided a
computer program product encoding a computer program of instructions for
executing . a computer process for providing dedicated uplink packet access

channels and High-Speed Uplink Packet Access channels for user terminals in
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5 the radi o systema request for an uplink

transm ssion of a Hi gh-Speed Uplink Packet Access

channel . The computer process further conprises

al 'owi ng the uplink trans-mssion through a

Hi gh- Speed Uplink Packet Access channel if the total

t;J”FéHi&rb%ferrPflnérﬂlcgﬁE? %@%@‘#%Mﬁhélgkarﬂaﬁk%asﬁ%ﬁg se station, the

channel § of th I's ow a predeterm ne

tHigleSiveed. UnloTkoBacketpbeeassi alpnnelse havipy ehightyo diaximus, data
e oV, t |

15 e M sSRENh TR, SokBl SRESTE BhaRiiel:, BRABENAY e

cpwqmtsaftep rreccesrmgf loy apraekedserigduledi |o17 aohmll inupl infrisstructure of
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data rate than the indivi up i nk channel's;

-¢fea Highmbpeed H@hrpi? Baekss Autees channsl.vihepcamputer proicess further
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Packet Access channel if the total throughput of High-Speed Uplink Packet

- Access channels of the cell is below a predetermined threshold.

[0018] According to example embodiments, there is provided a
computer program distribution medium readable by a 'computer and encoding

a computer program of instructions for executing a computer process for pro-
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5 radio systema request for an uplink transmni ssion

of an upgraded individual uplink channel. The

comput er process further con@ri ses allowi ng the

upl i nk transm ssion through ‘an upgraded i ndi vi dua

uplink channel if the total throughput of upgraded

Ivithy ictiadua RIPIRK &Bﬁﬂél@'a?]dotflpélrﬁﬁe@%leiH%lQﬁlllﬁWc’hannels for

predeterm ned threshold. 10[0 The 1 nvention seek
tuseprasinrls, oo eparadedvingividyeb UPhnkechﬁs@etsf having a higher maxi-
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ttdzlereldsuﬁﬁg mhamradio, reseuraémntrotlm dtﬂ aacelhlraan mfrastructure of the
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TP I 3t et 1R o B8 0o SR 7k SbeBicel individual
wiplihk lbRagies CThéebmputgr patcess datiairl com Jsrh:;es%nemmy:mé Qplink
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the enbodi nents and the orrpan i ng draw ngs,
WRPERISsER HiroHoRupR 4P S8 G WRigkeshanris 28] the  total

'fl'ir@l:lél@p@t df |ublgl?§de€t|ﬁ§wﬁagl' IIhRTPAhRES c?‘ﬂ?’e EBeisTbelow a prede-

contt ol [0023] Figure 3 illustrates a

~ ferpuinechtresheld.t he net hod an HSUPA chan20 nel ; and

[ OOZjbOfQ]g the. |ﬁvérltlol‘|s§ee@<t %egl%vcl %Qréd fnitér%{%%.. The use of

l'i'’zing an up
d:ltmhlml—spdaelsmarmelsohe«:ﬁmmmmmnm‘ﬁtmnt A Iarge throu@BbR6i of the

Fi.qur 1|I{S trates %H
PP hHaink SPeBRY” St SRR cBaMidle s sk papsible in an
salign-ment@ith hardmpintefbreddiodi nent s can be utilized
in the UMIS (Universal -Mobil e Tel econmuni cati ons
Hragings, | |
~ [0020] In the following, the invention will be described in greater detail
with reference to the embodiments and the accompanying drawings, in which
[0021] Figure 1 shows a radio system;
[0022] Figure 2 illustrates radio reéources’ and their control;
[0023] Figure 3 iliustrates a flow chart of the method an HSUPA chan-
nel; and
[0024] Figure 4 illustrates a ﬂow chart of the method utilizing an up--

graded individual uplink channel.

‘Description of embodlments

0025] Figure 1 illustrates an example of a wireless telecommuni'cations
system to which the present solution may be applied. Embodiments can be
utilized in the UMTS (Universal Mobile Telecommunications System) or in a
WCDMA radio system which are exam ples of wireless telecommunication sys-
tems. The present solution may, however, be applied to any wireless telecom-
munications system that supports an upgraded uplink access principle such as
the HSUPA protocel.

[0026] With reference to Figure 1, a typical radio system"may comprise

- user eqmpment 100 to 104, at least one node B 106, and a radio network con-

troller (RNC}) 108. More generally, the user equipment 100 to 104 can also be

called a user terminal. The node B can be called a base station and the rad|o



WCDVA radi o system which are exanpl es of wreless
t el ecomuni cation sys- tens. The present sol ution

wo pmy/1ofesmever, be applied to any wirel ess tel gepPf007/050142
muni cati ons systemthat supports an upgraded uplink
access principle such as 30 the HSUPA protocol .
[0026] Wth reference to Figure 1, a typical radio
system may conprise user equi,prrent 100 to 104, at
| east one node B 106, and a radio network controller
(RNC) 108. More generally, the user equipnent 100 to

h@ﬂv&ﬂ%oﬁbﬁﬂhr%n%& E&ilbcPa BagE sfa%mdaﬁ{mn Th?né; %gr%ws will

g)% g @]eledabaé?statlon and th era
FOIM IREPW0hase station controller.
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A 44 &eggw@pﬂg%@eﬁ@w B 5 ey
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e TSy P AELARS o i ek
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bassgstation 125 maydeuinmplemenisdwitly a ﬂl'gltaaagﬁa! pro¢essor, memory,
SddripuigPp F?mmyefgﬁﬂﬁﬁdn@&ﬁ%u @@%egée%e station

o dt29] T hese Statin 106, Aaihe Conegiesi o the base station con-
tmdbctlﬂ% by acdigital transmilssiesiks1 16. [0029] The base
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%@!b @?N@df infrasirugiore pveriamuplink plysinah deta ehannel
uulrtg‘lsighalsbla@etcs‘tﬂ lﬁogtnaﬂﬁﬁk ‘iﬁfrdshﬁcﬂg?% WPfHe t;aglo syshem can be
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tf-'mmalﬁm oy 104nwbich we wsually dechile. ﬂ'd)elmlhaisidmlﬂo 114 be-
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stibersrat cohteoliafoenatian parlubeé byrdye mea systhrgi ti zed
i nf omw he ue!ar ifSal 9 08- meﬁﬁé}l &:{nﬁr?lﬁﬁﬁa*{émﬂﬁ BBELS bne
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B8 sl %fﬁ Shho basis o scks switching, Bug £ arFERSS (Reneral
Raekel Radio Bvite) rhethoun Datoimpavke st raayicbitaii addtass afd on-
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SRS A S B B4 S e g
e, same fransmissian gagrnel finuitanapgslys A packetswilehing method is
suitatﬂd tﬂ:hrtdaw tiafsinisSicicivhiale theafatd o S@trﬁnsrﬁﬂtéﬁrléﬁ nerated in

he sa m s
BRI TG 488 315, RTB nB pbosnaflTh Al 1 g6t (S ¥ g patre
dpegtiog zﬁf Fapsmissiandaiteaminfos rﬂm time ittakes tootrdmesmit the packets or
transmitted is generated in bursts. In such a case,
it is not necessary to allocate a data link for the
entire duration of transm ssion but only for the tine
it takes to transmt the packets or




8 data bl ocks as they may al so be called. After
reception of a data bl ock, a CRC (Cyclic Redundancy

woO ehealdsspr ocedure, for exanple, can be used tpcteBhbo7es0142
the success of the reception of the block. A block

acknow edgenent nessage nmay be generated for each
data bl ock on the basis of the test. If the data

bl ock were received successfglly, the bl ock

acknow edgenent nessage i ndi cates acknow edgenent
(ACK). If the data bl ock was received unsuccessfully,

Hhe b a ey %@Q%Wﬁal Eﬁsﬁﬁ&%b@ﬁidhaéf%sdata a block, a CRC
w ed h
CSsiE Hetfinashel; CReck) Bropptive, Tor,P1aPIGHMBe disei do test the
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ﬁ he radi ¢ system nay
r esoURBR3L Aint w@grasledzmﬂw#ua HBl"I‘k cﬁ'aﬁ'i‘ﬁi may be a physical
HBUP#s tirartielrsuchf ag ba E-@PDCHY{EnhancsdDedidated Physical Data
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Rlarkeip predelgrmingd derpord inteomlse suciTRe arElYiu (dransmission Time
pearaRl | er 200 may al so be referred to as a packet

Mpalve 9@?1 REBEThA [ FIGRR 2. i i Syt el iudet @ o re-
sopueendentrdllan 200 ot alcelljin aninffastrucure obthetradipisyatlem shé radio
red6ineel 292 urﬁ@rézﬂmééau'.-@é coRROIBPYOG BV cniel m@ aaals access

sm Ssion a raded I n
GG b 2l BERRIGR 2 /ROIARCSP COMOlRgToR BRI resource
camitolien2G( mayl dlsdx berefeneldstoi a5 b qlacketesaheddiet.avhen dae radio

lIeEB&EF %ﬂtml@%{fow’e?{#ﬁ?? Et reHﬁé!%tk?Sr Qf?ﬁﬁl&ﬁl@g?qgnﬂﬁon of an up-

ratre I1n

graged dvidigal & Spink fome upsr terminal. thg eadie Fesaygcecepntrolier 200
rrayl ellow @pee nplfkstramsmibsibe tirRoge ahi Lm)raded&ndmdual Upihkdhan-

el tﬁ@gdtgl tﬁﬁﬁ@]ﬂ&[ﬁ?ﬁﬁﬂgtlfpgl'%fatd :ﬁgﬁ}@gﬁ%fﬂgﬁzh?hngs & below a

recerves 1n

ripdeigiaiaed Aaresheldal he throughrit anmebe mﬁasweé! farlexample) as a
tatab L& dst efeinige da! T6E «éyér 4l rafdrego tie ﬁﬁs&:damwer of the OS|

ince. the tation knows the

éW?%ggpgﬁ%yﬁ ﬁé qﬁ#’ ates of the users. _
[ 0036] The predeterm ned threshold defines a m ni num
t hroughput (i.e. the total Li bit rate) which can
schedul ed or guaranteed w thout paying attention to
t he power resources. [0037] The throughput,
such as the total Li bit rate, can be considered as
t he amount of data transmtted from one place and
recei ved successfully in a desired place. Usually it
is al so assuned that the data is successfully noved



[0039] The base station may neasure a total received
power |evel of the cell. The received total w de band

WO Biowee7skY X total can be defined as the w de baagrReVIse142
received through a filter determ ning the band of the

reception. The filter may be a pulse shaping filter
of the base station. [0040] Assune that a HSUPA

channel is an exanple of an %pgraded i ndi vi dual
upl i nk channel and a dedi cat®d uplink channel is an
exanpl e of an individual uplink channel. In an

nb |
ihagﬁi’glﬁgggrhé I??dla er&@ﬂ? ohflo *&?ﬁﬁ%&@ %E?q)erq‘aﬂ%“l{eé] knforma-
fion an e totglHEqughpuh 3‘6‘3”9*1) Hpewaﬁﬁuednﬂéuglewhngswmnels of the
e=lh cindad predetamnhﬁﬂﬂ’ﬁeﬂhﬂ@ nelbting Yo e ©iHnheighpit, ince the
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HsUPAORRGh Feg pradeteraingd thieshsid defingsm minimun teerghput (i.e.
heQétll Lirmieraes), wisic e6h Scheduly of guiRfited Withdlif ¥RRINg atten-
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[0037] The throughput, such as the total L1 bit rate, can be considered
as the amount of data transmitted from one place and received successfully in
a desired place. Usually It is also assumed that the data is successfully moved
between the places in a given fime period. The throughput can be measured in
terms of a data fransfer rate which can be expressed in bps (Bits Per Second).

| [0038] If the radio resource controlier 200 allows the uplink transmis-
sion, the radio resource controller 200 allocates the necessary radio resources
202, such as a channel, a frequency, a time slot, a spread code, a modulation,
recaived power for a certain pericd of time, efc. for each packet of the trans-
mission. The radio resources 202 can be found in the PDCP (Packet Data
Convergence Protocol) layer, RLC {Radio Link Control) layer, MAC layer
and/or PHYS (Physical) layer according to the OSI (Open Standards Intercon-
nect) protocol model. Physically, the radio resource coniroller 200 can reside in
the base station controlier, in the base stafion or partly in both. Correspond-
ingly, a part of the allocation may comprise a fast scheduling (shorter TTI} per-
formed in the base station.

[0039] The base station may measure a total received power level of
the cell. The received total wide band power Prx_iotal can be defined as the
wide band power received through a filter determining the band of the recep-
tion. The filter may be a puise shaping filier of the base station.

[0040] Assume that a HSUPA channel is an example of an upgraded
individual upfink channel and a dedicated uplink channe! is an example of an
individual uplink channel. In an embodiment, the allowance to use an upgraded
uplink channel is at least partly not based on the total received power. Hence,
for example, a permission to send data in an HSUPA channel may be granted
for a user terminal regardiess of the total received power ievel of the cell, if the
total throughput of the HSUPA channels is below the predetermined threshold.

[0041] However, a decision may be made, for example, in the packet
scheduler or the like, to aliow or fo dény the uplink transmission through an



HSUPA channel and the decision may be based on the

total received power |level of the cell if the total
wo oreeghput of the HSUPA channel s of the cellpédErBhois0142
above the predeterm ned threshold. [0042] The

val ue of the predeterm ned threshold nmay be adaptive
and the value may be changed as a function of the
total throughput of the dedhgated upl i nk packet
access channels. The change '0f the value may be made
in the base statlon or |n the base statlon
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transmtting through the HSUPA channel s on the
average at the sanme tinme. The predeterm ned | oadi ng
| evel of the HSUPA channels may then be, for
i nstance, 500kbps if the maximum | oadi ng | evel of the
cell is assuned to be 2Mops. Simlarly, if no DCH
traffic is present, the |oading | evel may be around
1500kbps. Alternatively or additionally, |oading of a



[ 0051] A conputer program may be stored on a conputer
program di stri buti on nedi um readabl e by a conputer or
woﬂmﬂﬁ@r@ﬂssor The conputer pro- 12 gram nedi p&yEBY¥o7050142

be, for exanple but not linmted to, an electric,
magnetic, optical, infrared or sem conductor system
devi ce or transm ssi on nmedi um The conputer program
medi um may i ncl ude at | east r,]rine of the follow ng
medi a: a conputer readable dium a program storage
medi um a record nedium a conputer readable nenory,
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[0050] The embodiments of the methods may be implemented as com-
puter programs comprising instructions for executing a computer process for
providing individual uplink channels, such as dedicated uplink packet access
channels and upgraded individual uplink channels, such as the HSUPA chan-
nels, for user terminals, the upgraded individual uplink channels having higher
maximum data rates and hence a higher throughput than the individual uplink
channels.

[0051] A computer program may be stored on a computer program dis-
fribution medium readable by a computer or a processor. The computer pro-



receiving, by a radio resource controller of a cel
in an infrastructure of the radio system a request
wo toor@gsupl i nk transm ssi on of an upgraded i ngb-wFrde@Etoso142
upl i nk channel ; and all owi ng, by the radio
resource controller, the uplink transm ssion through
t he upgraded individual uplink channel when a total
t hroughput of the upgraded H di vi dual wuplink channels
of the cell is below a predeferm ned threshol d.
3. The method of claim1, the nethod further
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changi ng the predeterm ned threshold in a base
station controller; transmtting a paraneter
specifying the predeternmi ned threshold to the at

| east one base station; and - al l owi ng the
upl i nk transm ssion through a H gh-Speed Uplink
Packet Access channel by the packet scheduler in the
at |east one base station. 6.13Jhe nethod of claim 4,
t he met hod further conprising: formng a
conbi ned threshold for the dedicated uplink packet
ac@simghannel s and the Hi gh-Speed Uplink Packet
Access channels in a base statjqgn controller;
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metigsnoh r%b é?‘féir hhﬁ)hﬂ?@tﬁéﬂgmfsgohhﬁr %Sbé%@%pﬁnk Packet
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hfBERAT “B? ? dedi cat ed uplink packet access
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thpregg@@gtr@mm@gﬂgiﬁhreshol d when the total throughput
of the dedicated uplink packet access channels

increases nore than a 15
2. A data transmission method in a radio system including user

terminals and at ieast one base station, the radio system providing individual
uplink channels and upgraded individual uplink channels for user terminals, the
upgraded individual uplink channels having a higher maximum data rate than
the individual uplink channels, the method comprising: |

receiving, by a radio resource controller of a cell in an infrastructure of
the radio system, a request for an uphnk transmission of an upgraded

" individual uplink channel; and

allowing, by the radio resource controller, the uplink transmission
through the upgraded individual uplink channel when a total throughput of the
upgraded individual uplink channels of the cell is below a prédetennined
threshold. ' '

3. The method of claim 1, the method further comprising:

measuring a total received power level of the cell; |

allowing the uplink transmission regardiess of the total received power
leve! of the cell, when the tota! throughput of the High-Speed Uplink Packet
Access channels is below the predetermined threshold; and o

‘deciding, by the packet scheduler, to allow or to deny the upiink
fransmission through the High-Speed Uplink Packet Access channel based on
the fotal received power level of the cell when the total throughput of the High-



predeterm ned ascent and a | oading of the cell is
hi gher than a predeterm ned | oadi ng | evel. 9.
The nethod of claim 7, the method further conpr|S|ng
measuring the | oading of the cell by .an effective
data rate, the predeterm ned | oading |evel being a
predeterm ned effective data rate received by the
cell. 10. The nethod of claim4, the nmethod further
conpri si ng: nmeasuring the | oading of the cel
by a total received power of the cell, the
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, | formmg the predetermmed threshold as a function of a difference
refating to the combined threshold for the dedicated uplink packet access
channels and the High-Speed Uplink Packet Access channels, and the
throughput of the dedicated uplink packet access channels. '

7. The method of claim 4, the method further comprising: .

increasing the predetermined thresholid when the total throughput of the
dedicated uplink packet access channels decreases more than a
predetermined descent and a loading of the cell is-higher than a predetermined
loading level.

8. The method of claim 4, the method further comprising:
decreasing the predetermined threshold when the total throughput of
the dedicated uplink packet access channels increases more than a



16 a radio resource controller of a cell in an
infrastructure of the radio system wherein the
radi o resource controller is configured to receive a
request for an uplink transm ssion of the upgraded

i ndi vi dual uplink channel, and wherein the
radi o resource controller is configured to allow the
uplink transm ssion through & upgraded individua
upl i nk channel when a total throughput of the
upgraded i ndi vidual uplink channels is below a

pr B%b@rrﬂidé@%sb&h?%@bdoadmg of the 1éil is\higheipteatasredetermined
ri SII%\%T - a packet scheduler in a radio

dipgi ‘'udi ng user termnals and at .| east one base
st ation, the radio system being configured to provide
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ecel ve a request for an uplink transn1SS|on of an
upgraded i ndi vi dual uplink channel, and to

al | ow tire m@lnhéthoa OABISIH ssﬂhemnéthm&gtmet bemprigngded

i ndi vi dual u ch f

upgr addtersingi e 5oy B4Rl e BL s HEr JFthe call
prﬂ,ﬂs&ep@d&tmmmetdwﬂwm devel heinth sappeiciemyned total power level
co,rggg;vgag the cell, @ radio resource controller in a

radi o system i ncluding user .termnals and at | east

one base station, the radio system being configured

to provifd& he rmmbtimd adtlainpltij thie m&thuméjrmeandmprig'ng,ded
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12. A radio system in an infrastructure of the radio system, the radio
system being configured to provide dedicated uplink packet access channels
and High-Speed Uplink Packet Access channels for user terminals, the High-
Speed Uplink Packet Access channels havrng higher maximum data rates than
the dedicated uplink packet access channels, the radio system comprising:

a packet scheduler of a cell in the infrastructure of the radio system,

wherein the packet scheduler is configured to receive a request for an
uplink transmission of the High-Speed Uplink Packet Access channel, and

wherein the ‘packet scheduler is configured io allow the uplink
fransmission through the High-Speed Uplink Packet Access channel when a
total throughput of the High-Speed Uphnk Packet Access channels is below a
predetermined threshold.

13. A radio system, the radio system being configured o provide
individual uplink channels and upgraded individual uplink channeis for user
terminals, the upgraded individual uplink channels having a higher maximum
data rate than the individua! uplink channels, the radio system comgrising:



wherein the radio resource controller is configured
to receive a request for an uplink transm ssion of an
upgraded i ndi vi dual uplink channel, and to
all ow the uplink transm ssion through the upgraded

i ndi vi dual uplink channel when a total throughput of
upgraded i ndi vidual uplink channels is below a
predet er mi ned t hreshol d. 16 16. The apparatus of
claim 14, wherein the packet scheduler is configured
to allow the uplink transm ssion regardl ess of a

total recgdiyadsdver controlidreybl @l ihhen defrastrushiea difthe radio
total, throughput of the Hi gh-Speed Uplink. Packet

At channel s is bel ow the predeternined threshol d,
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dedi cat d .upl C ess channels and the
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individual uplink channel, and :

o allow the uplink transmnssuon through the upgraded individual
uplink channel when a total throughput of upgraded individual uplink channels
is below a predetermined threshold. -

15. An apparatus, comprising:

a radio resource controller in a radio system including user terminals
and at least one base station, the radio system being configured to provide
individual uplink channels and upgraded individual u;;iink channels for user
terminals, the upgraded individual up{ihk channels having a higher maximum
data rate than the individual uplink channels,

wherein the radio resource controller is configured

fo recéive a request for an uplink fransmission of an upgraded-
individual uplink channel, and

to aflow the uplink transmission through the upgraded individual
up!ink channel when a total throughput of upgraded individual uplink channels
is below a predetermined threshold.

16. The ap-pératus of claim 14, wherein the packet scheduler is
configured fo allow the uplink transmission regardiess of a total received power



18. The apparatus of claim 16, wherein the at |east
one base station is configured to neasure a | oading
of the cell by an effective data rate, the
predeterm ned | oadi ng | evel being a predeterm ned
effective data rate receivedjoy the cell. - 19.
The apparatus of claim 16, wherein the at |east one
base station is configured to nmeasure a | oadi ng of
the cell by a total received power of the cell, the
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18. The apparatus of claim 16, wherein the at least one base station is
configured to measure a loading of the cell by an effective data rate, the
predetermined loading level being a predetermined effective data rate received

by the cell.

19. The apparatus of claim 16, wherein the at least one base station is
configured fo measure a loading of the cell by a total received power of the
cell, the predetermined loading level being a predetermined total power level

received by the cell.

- 20. The apparatus of claim 15, wherein at ieast one of the following is
configured to form information on the total throughput of the High-Speed Uplink
Packet Access channels of the cell: the at least one base station and a base

station controller.

21. A comphter program product embodied on a computer readable
medium encoding a computer program of insiructions for executing a computer
process for pefforming: ’ _ '

providing dedicated uplink packet access channels and High-Speed
Uplink Packet Access channels for user terminals in a radio system including
user terminals and at least one base station, the High-Speed Uplink Packet
Access channels having higher maximum data rates than the dedicated uplink
packet access channels,_ wherein the providing occurs after receiving by a -
packet scheduler of a cell in an infrastructure of the radio system a request for
an uplink transmission of a High-Speed Uplink Packet Access chahnei;‘ and

" allowing the uplink transmission through the High-Speed Uplink Packet
Access channel when a total throughput of the High-Speed Uplink Packet
Access channels of the cell is below a predetermined threshold.



