Data transm ssion Field [0001] The invention relates
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[0004] The packet scheduler of the DCH is located in an RNC. How-
ever, the packet scheduler’s ability is limited to adapt to the instantaneous
variations in traffic between the node B and the user terminal. The packet
scheduler is conservative in allocating uplink resources to accommodate the
variations, to avoid congestion and overload and to take into account the influ-
ence from inactive users in the following scheduling period. Yet, that turns out
to be spectrally inefficient for high allocated data-rates and long release timer
values.

[0005] A packet scheduler of the HSUPA is located in a node B and its
functionality is used to take care of allocating uplink resources in the cell,
which enhances the uplink 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



whi ch enhances the uplink throughput. In this case,
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upgr a anne or user . .

ternin €of wrts thes ASPoFicRIne inyentign, dheriers psovided a

hadatantyamsrhisgibarmethodinm dadia systeen inehudling aseémt@iriminiiisiland 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
transmission of an upgraded individual uplink channel. The method further
comprises allowing, by the radio resource controller, the uplink transmission
through an upgraded individual uplink channel if the total throughput of up-
graded individual uplink channels of the cell is below a predetermined thresh-
old.



uplink channels, the nmethod conprising receiving, by a
radio resource control ler of a cell in an
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upl i nk transm ssion of an upgraded individual uplink
channel . The method further conprises allow ng, by the
radi o resource controller, the uplink transm ssion
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pgﬁgrlmde?sd aﬁd upgraded individual uplink channels for user terminals, the up-
graded individual uplink channels having a higher maximum data rate than the
individual uplink channels, the packet scheduler being configured to receive a
request for an uplink transmission of an upgraded individual uplink channel.
The packet scheduler is configured to allow the uplink transmission through an
upgraded individual uplink channel if the total throughput of upgraded individ-
ual uplink channels is below a predetermined threshold.
[0012] According to another aspect of the invention, there is provided a
radio resource controller in a radio system including user terminals and at least
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channel s and upgraded i ndivi dual uplink channels for
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receive a request for an upllnk transmission of an upgraded individual uplink
channel. The means for controlling is configured fo allow the uplink transmis-
sion through an upgraded individual uplink channel if the total throughput of
upgraded individual uplink channels is below a predetermined threshold.

[0015] According o another aspect of the invention, 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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Rerforming the process a er receiving by a packet scheduler of a
ceII in an mfrastructure of the radio system a request for an uplink transmission
of a High-Speed Uplink Packet Access channel. The computer process further
comprises allowing the uplink transmission through a High-Speed Uplink
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 another aspect of the invention, 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-




ther conprises allow ng the uplink transm ssion
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utilized in the UMTS (Universal Mobile Telecommunications System) or in a
WCDMA radio system which are examples of wireless telecommunication sys-
fems. The present solution may, however, be applied to any wireless telecom-
munications system that supporis an upgraded uplink access principle such as
the HSUPA protocol.

[0026] With reference to Figure 1, a typical radio system may comprise
user equipment 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
calied a user terminal. The node B can be called a base station and the radio



Li st of drawi ngs [0020] In the follow ng, the
invention wll be described in greater detail with
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drawi ngs, in which [0021] Figure 1 shows a radio
system [0022] Figure 2 illustrates radi o resources
and their control; [0023] Figure 3 illustrates a flow
chart of the nethod an HSUPA ghan nel; and [0024]
Figure 4 illustrates a flow chart of the nethod
utilizing an up graded individual uplink channel.
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usieingrsignaled10 wé didaAi rtﬂhwankdnfrastructure of the radio system can be
considered to include all other elements of the radic system except the user
terminals 100 to 104, which are usually mobile. The signals 110 to 114 be-
tween the user terminals 100 to 104 and the base station 106 may carry digi-
tized information, which is e.g. speech or data information produced by sub-
scribers or control information produced by the radio system.

[0031] The user terminal 100 to 104 may communicate with at least one
base station 106 on the basis of packet-switching, such as a GPRS (General
Packet Radio Service) method. Data in packets may contain address and con-
trol data in addition to the actual traffic data. Several connections may employ
the same transmission channel simultaneously. A packet-switching method is
suitable for data transmission where the data to be transmitted is generated in
bursts. In such a case, it is not necessary to allocate a data link for the entire
duration of transmission but only for the time it takes to transmit the packets or




formation related to information security in
particular, for instance, an encryp tion algorithm

wQ 2®28976Bbny functions in the base station cone@DFI2e07/050142
108 may be inple mented with a digital signal
processor, nenory, and conputer prograns for executing
conputer processes. In a simlar manner, nmany
functions in the base statiomng 106 may be i npl enmented
with a digital signal processor, nenory, and conputer
prograns for executing conputer processes. [0029] The
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unaﬂmmszaﬁ Mhe radie rb‘smm"ke aoklmilst 200 ensmyntonied tragmdio access

| BAY FRAES it Ly BRENVEARI R0 GbEEES controller. The radio resource
controller 200 may also be referred to as a packet scheduler. When the radio
resource controller 200 receives a request for an uplink transmission of an up-
graded individual uplink from a user terminal, the radio resource controller 200
may allow the uplink transmission through an upgraded individual uplink chan-
nel if the total throughput of the upgraded individual uplink channels is below a
predetermined threshold. The throughput may be measured, for example, as a
total L1 bit rate in the cell. The layer L1 refers-to the physical layer of the OSI
model (Open Systems. Interconnection).




[0032] The radi o system can provide individual uplink

channel s and up graded individual uplink channels for
w@g®@r/10mBm nal s usi ng the packetswi tchi ng. Therpdpgreaedo142

i ndi vi dual uplink channels have a hi gher maxi num dat a

rate than the individual uplink channels. An

i ndi vi dual wuplink channel may be a dedi cated channe

is for only one user termnalg The individual uplink

channel may be such as a DPDCH (Dedi cated Physica

Data channel) defined in the 3GPP specification. The
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[0040] Assume that a HSUPA channel is an example of an upgraded
individual uplink channel and a dedicated uplink channel 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 channei may be granted
for a user terminal regardless of the total received power level 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 allow or to deny the uplink transmission through an



[0036] The predeterm ned threshold defines a m ni num

throughput (i.e. the total L 1 bit rate) which can
wa@ehedodeed or guarant eed wit hout payi ng atten PCDRIR20@/050142

the power resources. [0037] The throughput, such as

the total L 1 bit rate, can be considered as the

anount of data transmtted from one place and received

successfully in a desired plgge. Usually it is also

assunmed that the data is successfully noved between

the places in a given tine period. The throughput can
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cgntrol [er 200 can reside In se station
cdRfroller, in the base station or partly in both.
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ot Hesd)catRaS corandefe, 3nf ol SUA HbeBrelinand the
| thraughipus ofithestedicated uplinkgnveskeicaacessishannelsipgr aded
upl i nk[maprrﬁg vatudbf ltlf@ﬁFedéﬁ%rHiﬂed“ﬂ{re?ﬂﬁ@‘i‘néiﬁbé hRcreased if
e o e B R i pai TSty Snboadls SBcimmses
upwre thama peedetargined deslf]ceml: wihiep tluelztcmldingemfethe' edll pokwgher than
L ey b TR Ul By oo
[ 658 MalugQlether Pregetgaringr Jhrasagldopayhgcincregsed agripueh as the
| loading [Eadkereased during the descent in principle. The increase of the
predetermined threshold, however, depends additionally on the ratio between
the signal and the noise measured, for example, on the Eb/No (Energy per bit
per noise power spectral density). If the Eb/No is constant, it is possible to in-
crease the value of the predetermined threshold with the value of descent.
[0045] The value of the predetermined threshold may be decreased if a
total throughput of dedicated uplink packet access channels increases more
than a predetermined ascent when the loading of the cell is higher than a pre-
determined loading level. The ascent may be, for example, 100kbps. Corre-
sponding to the increase of the predetermined threshold, it is possible to de-
crease the value of the predetermined threshold with the value of ascent.



scheduler or the like, to allow or to deny the uplink

transm ssi on through anHSUPA channel and the deci sion
woreyn7herebased on the total received power | evePCDFIR20078950142

cell if the total throughput of the HSUPA channel s of

the cell is at or above the predeterm ned threshol d.

[ 0042] The val ue of the predeterm ned threshold nay be

adaptive and the value may bgqchanged as a function of

the total throughput of the dedi cated uplink packet

access channels. The change of the value may be nmade
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the radio resource controller if the total throughput of upgraded individual up-
link channels of the cell is below a predetermined threshold.

[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-
tribution medium readable by a computer or a processor. The computer pro-



total throughput of dedicated uplink packet access

channel s i ncreases nore than a predeterm ned ascent
wab@n/101e81 | oadi ng of the cell is higher than aP@r/E12007/050142

determ ned | oading | evel. The ascent may be, for

exanpl e, 100kbps. Corre sponding to the increase of

the predeterm ned threshold, it is possible to de

crease the value of the predgberm ned threshold with

the val ue of ascent.[0046] Loading of a cell can be

nmeasured by an effective data rate which can be
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t Qf ed uplink channels, such
agmttﬁ néhla—é%%%ﬁn&pgg?&?ﬁ@?%el | : a base station, a
base station controller. [0048] Figure 3 presents a
flow chart of the nmethod utilizing an HSUPA channel.
In step 300, a request for an uplink transm ssion of
an HSUPA chan nel is received by a packet schedul er of
acell in an infrastructure of the radio system In
step 302, the uplink transm ssion through an HSUPA
channel is allowed by the packet scheduler if the
total throughput of HSUPA channels of the cell is

bel ow a predeterm ned threshold. [0049] Figure 4
presents a flow chart of the nmethod utilizing an up
graded i ndividual uplink channel. In step 400, a
request for an uplink transm s sion of an upgraded

i ndi vi dual uplink channel is received by a radio
resource controller of a cell in an infrastructure of
the radio system In step 402, the up link
transm ssi on through an upgraded individual uplink
channel is allowed by the radio resource controller if
the total throughput of upgraded individual up link
channels of the cell is below a predeterm ned

t hreshol d.



[ 0050] The enbodi nents of the nmethods may be
i npl emented as com puter prograns conpri sing

w0 p@unoemssi ons for executing a conputer processPEDFI2007/050142
provi di ng i ndividual uplink channels, such as
dedi cated uplink packet access channels and upgraded
i ndi vi dual wuplink channels, such as the HSUPA chan
nel s, for user termnals, thesgupgraded individual
upl i nk channel s havi ng hi gher maxi nrum data rates and
hence a hi gher throughput than the individual uplink
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through the upgraded individual uplink channel when a total throughput of the
upgraded individual uplink channels of the cell is below a predetermined
threshold.

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

measuring a total received power level of the cell;

allowing the uplink transmission regardless of the total received power
level of the cell, when the total throughput of the High-Speed Uplink Packet
Access channels is below the predetermined threshold; and

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



Hi gh- Speed Uplink Packet Access channel when a total

t hroughput of the Hi gh-Speed Uplink Packet Access
web@nnelesl of the cell is below a predeterm nedPCT/FI2007/050142

threshold. 2. A data transm ssion nethod in a radio

system i ncluding user termnals and at | east one base

station, the radio system providing individual uplink

channel s and upgraded indivi ggal uplink channels for

user term nals, the upgraded individual uplink

channel s having a hi gher maxi num data rate than the
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{pr o TARPAG & E”ﬁmégt?*égﬂé%“ﬁ@ﬂ%f‘?ﬁﬁﬁ%%%*ﬁﬁ@ﬁ%% {fieshObF the
cALAAg AN B

6 Rasg a0 BBYpr edet er i ned t hreshol d; and
deci di altpwingy theh eipliic krensmissimdutheought a HighBpeed WplinkePgcket
s L . e e 'k
PRSP AL B R A BhBUAHIR ha St KaefbredBate slor
power | evel of the cell when the total throughput of
t he Hi g $remdthodlof elailalic kied métroeisarthdreconsprisingf: t he

(I ' | d.
coL P’ BB o UEER DT80 SRRk Bocfly socess
cRaneiandbedlighneed; Yrlink Rackeiincgsa shannels tr a basestation
acérgtaller;t hr oughput of the dedi cated uplink packet

acces Y 5 f imd4, the t hod ..

e A o MR A e B S

t deieBRbing a thepuphpet ef thei dedieated uplinke packetancass whagnals in
PiheTRdRt oA 8B5S KidfiBni ARy Predetermined threshold to

the atfol‘rﬁl"ﬁgs;t th%n%reboae%eemﬁﬁéaé Itﬁrne'sh(‘%llrédas a function of a difference
relating 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 threshold 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



all ow ng the uplink transm ssion through a H gh- Speed
Upl i nk Packet Access channel by the packet schedul er

w0 poovhe7eat | east one base station. 6. The net hpdI/BR007/050142
claim4, the nmethod further conprising: formng a
conbi ned threshold for the dedicated uplink packet
access channel s and the Hi gh-Speed Uplink Packet
Access channels in a base stagg on controller
transmtting the conbined threshold to the at |east
one base station, determ ning a throughput of the
d gledateminegh les cént Eandke toadingesithe lval isshighemthah e priedetermined
I ase station; and form ng the predeterm ned "
tﬁ%ﬁ%ﬂ%?ﬁ gs a function of a difference relating to
t he conmbi ned threshold for the dedicated uplink packet
access 9che netlsocholiclaihe? Hhe imdthed fliribiel compsinget

Accessnr&pd@ a u di

upl i nk Q‘t% Zt!:"cegb%dﬁ:rﬁznngﬁ"g gng“ﬁVh Fﬁc@g ngergFﬁ the
4 Pr@%emﬂ% lpading Iree! hedngra pesdetermingd effentivg detrerate received
phydeé eelri ned threshol d when the total throughput of

t he dedi cated uplink packet access channel s decreases

nore than a predeterm ned descent and a | oadi ng of the
cel | i 40hThghmethasef caipy &dbe arethobiirthencemprisiagel . 8.

The ”Eh’féét@uﬁﬁ fHerloanihg 6fflﬁe"&%llr5§(daftétéilté%éiv69rﬂ?me‘i'd?ghe cell,

creas p t hreshol d when
RN A G T R e

chimm\eﬂdsbyﬂﬂer@dises more than apredeterni ned ascent and

a loading of the cell is higher than a predeterm ned

| oadi ng, lgve Th od of t he .net hod
further! cﬁ?ﬁmemqﬁ’gof q?ﬂé%mhwth fﬁa@e&* tRBAsiidie cel |

by an &rining infoemation ondhe totallthrouyhpetof HignSpeko 4lplink Packet
I § .

r g&glésvsggaag&e&hmﬁg Rl i B LS thil Gt Jlsp gh&h8se siation and
méhRse st aniﬁﬂn elf¥pr i si ng: neasuring the |oading of

the cell by a tot al received power of the cell, the

precet $37A el A0 fl J8bE e RS P B84, g, s
ﬁta’élpau W an infrastieethery of uthenadie gygiena, the radio system being
configured fo provide dedicated uplink packet access channels and High-
Speed Uplink Packet Access channels for user terminals, the High-Speed
Uplink Packet Access channels having higher maximum data rates than the
dedicated uplink packet access channels, the radio system comprising:

a packet scheduler of a celi in the infrastructure of the radic 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 to allow the uplink
transmission through the High-Speed Uplink Packet Access channel when a
total throughput of the High-Speed Uplink Packet Access channels is below a
predetermined threshold.

13. 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 uplink channels for user terminals, the upgraded



formng information on the total throughput of
Hi gh- Speed Upli nk Packet Access channels of the cell

w0 pooatioieeast one of the at | east one base st at PONFENT/060142
base station controller. 12. A radio system i ncl udi ng
user termnals and at |east one base station in an
infrastructure of the radio system the radio system
bei ng configured to provide ggdi cated uplink packet
access channel s and H gh- Speed Uplink Packet Access
channel s for user term nals, the Hi gh-Speed Uplink
Pauimdua%cmmk chanets shaving g higheh ehaxiBimndatsatate than the

ﬁﬂ%ﬁd*ﬁﬁﬂ{li@&%ﬂglscﬂ{eel%dib% lsfin eeﬁ@ﬁgmgccesket

scheduf dadief ragodEae coRrale of A ol i i INfiastsvcires of b gadio
sgpdtem, wherein the packet scheduler is configured to

L?;ﬁ' nde TR Heolfbe ridlier HHORENIRYH Bheibd B request
FF apantiek trgaﬂ@efﬁmrofutlée upgrargd instividual aplinncharael; gindnk
t r ans MvRgref tHe FAE ReddifcdIcBhtrsiee 86 chifi gdﬂéd Ft’@%hl@&v the uplink

n atota

CfraResseR Bpvdtl: 5B, Apb@ Ry baRiBL Rrink crange wipeg @ tota
piredeghputi wéd thehr epdraddd  Idividualadiplink y shanmelsclisidbalpw  a

UpRidetdtindtPthfeshofy.at | east one base station, the
radi o system being configured to provide i ndi vi dual

upl i nk channel s and upgraded indi vi dual uplink
channe14; The radier systemi oflablaimt1%; whegeaddd packétdseheduler is

ﬂ?j&r&h BbvsthEQ?ﬁllﬂlg trﬁn&h%?i%ﬁ r?ﬁéﬁ"d @ég]og Qtt@ta[ lcBiveAFdwer

anne
P&rﬁ’g o1l Whall the tola) dRrauoBak o1 ghe Mgl Sneeec plink Packet
aAcce#srctmhnellsﬁstelowfthé lpﬂedeﬁ@ihﬂnéd/ﬂir@hofd/}@ﬁdel n the

radi o RSN p%%Fétr :%hkeﬁﬁlel‘ R cfo%ﬂéhr%%%hé& o gc?glaéégth% uplink

reques nsm SsSi

i Fansmigsign t'nr,s’ugh lth% hiigth8peed Hglinin Baekeat Pton@ss glagnnel based on
I §ROtotat ecRViid sivietTlevel of &Y talwish tHe tatdl ﬂ%ummwf tHKHigh-

cRaRL) OGiR, PaRlet’ HcBRs (AHRBEE"of "Pheotbdr b Sbove the

i Regdetenminedprashridcchannel s is bel ow a predet erni ned
threshol d. 14. The radio systemof claim 12, wherein

ittt R RO N

| evel afbashestation contneltertikecandigated: tr chahgetheo fprédetermined

HréshoRPSS! aflhétidh d1aLto8dl throughput of dedicated uplink packet access
channels and to transmit a parameter specifying the predetermined threshold
to the at least one base station where the packet scheduler is configured to
perform the allowance of the uplink transmission through the High-Speed
Uplink Packet Access channel,

16. The radio system of claim 15, wherein the base station controller is
configured to form a combined threshold for the dedicated uplink packet
access channels and the High-Speed Uplink Packet Access channels and to
transmit the combined threshold to the at least one base station, and

the at least one base station is configured to form a threshold of the
dedicated uplink packet access channels, and to form the predetermined
threshold as a function of a difference relating to the combined threshold for



Access channels is below the predeterm ned threshol d,

and wherein the packet scheduler is configured to
W@bkdoomo81 t 0 deny the uplink transm ssion thr oRghFRNE/050142

Hi gh- Speed Upl i nk Packet Access channel based on the

total received power |evel of the cell when the tota

t hroughput of the Hi gh- Speed Uplink Packet Access

channels of the cell is at of7above the predeterm ned

threshol d. 15. The radio systemof claim 12, further

conprising: a base station controller is configured to

c ben gledichtedo upliit packetedctdssesthainglsaand thenklighe8peéd adplink

t@‘a@kett ﬂ&é&rﬁhwnn‘éfs dRdi that frksBld B tlﬁ’é‘%@#caf’e%%?ﬁ%k packet

c anne a o transmt a paraneter speclitylng
éishﬁf'ﬂﬁla threshold to the at |east one base
st atl on where the packet schedul er is configured to

f t t
thr oi.” i tﬂ% B @E@@#@W 14i6i13! i the BAEL SRR controller is
1600 19%9 galn&r%qsgt mnfed%tpanlneqsbreﬁh@ﬂévhenthe tptal ghroughput
sbatth@ ndeticHted | uphink | pacﬂ@ﬂfécﬂéé@d:hbﬂnélgr dedeS80IMRE than a

Ean N E‘?f LTE%%OS&?% gﬁ}ﬁﬁ(ﬂé z%éﬂirgg %F %EII %8@ ﬁ?r ﬁ%rﬁ gﬁedetermlned

loadinglevelnd to transmit the conbl ned threshold to the
at | east one base station, and the at | east one base

tati figured t th 1d_of
dedi oot e PRI SR o SR, uleiRanS basd satGRcopirpler s

t h@nfmlmtoedmre%@ tﬂ@rwsﬂeﬂednmd_athlfesholﬂlleeromeatotal throughput
dbf fiks edléiﬁcaft@dl aj;snﬂﬁ @cﬂehea&egg'ﬂ%ﬁ F %P%ls%ﬁf Rioké Shan a
s an

degﬂf%ed l%f?ﬁ‘ Rgﬂé E'@?gccgiiréecefﬂglﬁ hﬁrgw asedetermined

t loadiigdéelof t he dedi cated uplink packet access
channels. 17. The radi o system of claim 15, wherein

t he bai%éﬁ'@atl on contraller is confi %ured to increase
the pr BrioeR SR &L 1elim 1ih ahersia e ahleasherr A station

ofs ¢dnfigdedi toahedsurplthatoguiak ef thrcealislsy ahaffeelive data rate, the

dg%g%%?ﬁﬁé@hﬁmhg l"l’%be? bgﬁrﬁciﬁﬁl%ﬁ %ﬁueggeﬁ%gﬁee ﬁﬁ@r@ﬁ received

%‘@?“P evel . 18. The rad| o system of claim 15,
vvhereln the base station controller is configured to

d d t l.d t he t I .

tbr oudtpU egPEr eyt Sy APAEeiB 4l al lzBae bise staton

cisxonégurer e measure #herleading of themell dytastotal mechivestpower of the

aﬁdl 3hé @f’éﬂéfél‘nﬁﬁed iRy levbSbdihg BEpretiBRfmfhed total power level
recelveg by tﬁe cell.

21. The radio system of claim 12, wherein at least 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.

22. An apparatus, comprising:

a packet scheduler 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 uplink channels for user terminals, the



| oading level. 19. The radi o systemof claim17,

wherein the at | east one base station is configured to
woreagnew3t he | oadi ng of the cell by an effectiReT/ERIE/050142

rate, the predeterm ned | oading | evel being a

predeterm ned effective data rate received by the

cell. 20. The radio systemof claim17, wherein the at

| east one base station is corfigured to neasure the

| oading of the cell by a total received power of the

cell, the predeterm ned | oading |evel being a

pupdeided rindieidutlotglink pshavnelseheving & tighee tndimbivedatal rate than

Z#h% ﬁgﬁrd@fjh%nﬁy&hﬁ%@f claim 12, wherein at |east one

'S cohfl%lgred to forminformati on on
t he t owhereimihgRAckat schedules isgaifigeigded Upl i nk Packet

Access chatengiceivef ah’@@ué&i'for anh@plink ﬂr@f?éiﬁlsélﬁﬁ d¥a&e upgraded

tion controller. 22. An
E@%@%@Bﬁ'}@%%g] rs?é% a packet scheduler in a radio
syst em i ncloualiavg thes elplml@tranﬁalssloantbrcwghl hasupgraded individual
ShaﬁﬁI@éhaﬁnBEwhéﬁ'aotoﬁéﬁlﬁr%[]yﬁﬁ!tr& upgRidedUndididLial imlwdﬂﬁnnels

i dual | i nk and upgraded i ndi vi dua
dti"%iﬂ aﬂﬁ g"'f"&[%q@' E I?erm nal s, theupgraded
[ nd| vi dual uplink channels havi ng a hi gher maxi num
dat a rasead Qﬁ;ﬂ‘arhﬂ.@, b&ﬂbﬁéﬁ% uplink channel s, wherein
0

t he packet, schedul er IS c ured to receiye a .
Fequec TR0 RO SROENSH B S8R GnsXstera Tnalsgina diser terminals
| add \at dezdt anel bade stationethe amlib systamnl being Imerﬁgxllrled Ko provide
t
annaqa?mﬁk 'chBANG érﬂﬁugg&a@ﬁqwaagyg@@ cNrle for user
uEﬁrwn@ SHAR \PoEaded ipdividyah UBF%@WH@F% Baving Belighergmaximum
2dataAateippnatiad inglividuzimplird dhginnals) adi o resour ce

cont ! ooy thetatipdlodts bERORE [t HirguHeer {orm nal s

and at eralosstembelng
conf i gur d8 feselvpoR i reguesiaion| ajualphrl\}pltfaﬂﬁmdﬂﬁmiih ef @naHpgraded

up@m&mupnﬂq oHahwral, angl | nk channel s for user

t erm nal d.individual L chann

orm ! S, S RSB, RS B e RRRREIS ppuicual
upplinkchanaehehen avibtal $iroughmutof dbgraded dndividualamlinkichannels
| f5 56 lad3tb &dtermined threshold.

24. A radio system, comprising;

user terminals;

at least one base station in an infrastructure of the radio system,
wherein the radio system is 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 having higher
maximum data rates than the dedicated uplink packet access channels; and

a means for scheduling in a cell of the infrastructure of the radio system,

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

wheregin the means for scheduling is configured to allow the uplink
transmission through the High-Speed Uplink Packet Access channel when a
total throughput of High-Speed Uplink Packet Access channels is below a
predetermined threshold.



to receive a request for an uplink transm ssion of an

upgr aded i ndi vi dual uplink channel, and to allow the
waiplornbresr ansmi ssi on t hrough t he upgraded i ndi RETHERDO7/050142

upl i nk channel when a total throughput of upgraded

i ndi vi dual uplink channels is below a predeterm ned

threshold. 24. A radio system conprising; user

termnals; at | east one baseqgtation in an

infrastructure of the radio system wherein the radio

systemis configured to provide dedi cated uplink

packet access channels and Hi gh- Speed Upli nk Packet

Accessosheipasb sydtem, Hgﬁ,gng,ﬁ mnals, the Hi gh-Speed
Upl i nk Packet, Access channef's havi ng hi gher maxi mum

data rY3&/dEYWAAISi he dedicated uplink packet access
channebtjeashdne basenstation, wbhbmihlthengadio systsrh lis donfitpgred to

' H\@ﬁfngﬁ)idﬂa?u fink gﬁr{n%fg d&pg&ﬁﬁbd%%&iém(ﬁm 8ol for

ulin ure recelve a reqgues
aHsﬁ'ioI eRKngl Pa%‘@ﬁ‘n wr@#ﬁ findjvidpah uglintke #hepnelskhavngaa higher
Apepdraumitzieg edte tmﬂthm@dmuualtdpﬁnnemém ranglc hedulhl ng
is con l. 0
he' i el Gortted 6L iitas ARH o iAol Gyt
t ot al Whﬁfﬁﬁg Hb@tm@ﬁnaﬂuf@hc@piaé@w@ relk irsentgured closeeceive a

t forl &n RpliMranghrERNCHMNAM egidded SRiVIdudP upithk channel,
%ﬂ 0 system conprising: user termnals; at |east one
b

station, wherein the radio systemis configured
to prowheksin rite whears forpcontolingaimeopfigurad Lpgakavedhe uplink

| freh¥rhkdh th%udH( thd alpapaded ﬁ‘fdl\ﬁ&?dl ﬁ[ﬂlhli” é}iﬁn‘ﬁel WI'Pen a total

PRl dpbEaded mﬁétﬁﬂi B ohekinale 1, Prigk RifRAeieEmined

attoesholetans for controlling a cell in an
i nfrastruct ure of the radio system wherein the neans
f or roIIin acell is configured_to recei ve a

reques A CompUlR)l Prgrarn apropiels pkodied aon ) gpapEter readable
i rebiditin leabodlpg ardomputenrbgranndf inkieuations fdreexeeatigy 4 computer

t?mcregglfd %rfof'ﬂfrﬁgnfi gured to allow the uplink

ansm ssi on ough the upgraded individual uplink
channeProyjding Qef!@tagﬂd ﬂﬂlﬂ%eﬁﬁtﬁt rcegp haneelsi am \Highrfpeed
uRiplinik Pabketdcess shhrhalsviar ied deindinals 1€ @ 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 tfransmission 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.

27. A computer program product embodied on a computer readable
medium encoding a computer program of instructions for executing a computer
process for performing:

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, wherein the



threshol d. 26. A conputer program product enbodi ed on

a conputer readabl e nedi um encodi ng a conputer program
w@Roornetssuct i ons for executing a conputer procESEFR007/050142

perform ng: providing dedi cated uplink packet access

channel s and Hi gh- Speed Uplink Packet Access channels

for user termnals in a radio systemincluding user

term nal s and at |east one bage station, the

Hi gh- Speed Upl i nk Packet Access channel s havi ng hi gher

maxi mum data rates than the dedi cated uplink packet

ammmg keoms| afterwiesieing Ij)ha radioviedomge avtittbleradft £cell in an
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A0, A AP e R Y oo o
Pifacesll Iaéoe@s\sa@ ined threshold| | |s beI ow a
predeterm ned threshold. 27. A conputer program

pr oduc od|e on a co t. r.read ble ne
encodi %%1 ‘g’o B}Pb’uefre?mﬁlfadﬁ r@#f'ﬁll't‘q"ng‘le %i?ffab?‘eoPy a computer
efaed Laricading & coppder pvngms)ffunstrmoﬁsrrm egecytingva computer

| BEiCesS vt perBirhinl: channel s and upgraded i ndi vi dual
upl i nk cha ne

s use ter als raded
A CRre sl Rl PROkAY st iR dk atsdhigh-Spesd
d&plink Rackettsocess ehanniéls foluader derimindls dh anadicssystérarietioding

t pear @Yhmai’é?aﬁ&%{t”léaﬁfdn%r ba ﬁaﬁbﬁ]gthgylfligh[%e‘d Uplink_Packet

ource controller of a ce In &
t AEcessrhanBplsthaving higheramaximym data rtesloanthm Srrisstesruplink
opacket Lgrgessietlanmels,vivlerdin ubé ipréviging "osturs after abdeihg Dy a

| PEAAE Sttt et o iRt 8 R Sz reguest for

t Aa uglink tﬁmﬁﬂmﬁﬁan #f altigh-$pepd Uplinka Packes Asceshehanel; and
bel ow alqw@ﬂteeupnnketebﬁshﬂeéidswhdou??them RAODRE Uplink Packet

Eﬁg‘géﬁ”w"’”?‘%iﬁﬁﬁ " \of dhitHiobpa AL e, oG 558pg Upink Pkt
eREeRNS| ‘3‘@“39|§(§1frﬁ1ﬁ esll ip belowes pradeteraninent thresholdr ovi di ng

dedi cat ed uplink packet access channel s and Hi gh- Speed
ess chann for user ter [

o o 23 28 ERimphEF Gaper, SBETusoR masiom, FeRdabs byt Comauter
banrd empadlngra con‘@utarg)ro@;amed}f lipstruckioma ddre¢xecuting a computer
process for performing:
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, wherein the
providing occurs after receiving by a radio resource controller of a cell in an
infrastructure of the radio system a request for an uplink transmission of an
upgraded individual uplink channel; and
allowing the uplink transmission through the upgraded individual uplink
channe! when a total throughput of the upgraded individual uplink channels of
the cell is below a predetermined threshold.

30. The computer program distribution medium of claim 28, the
distribution medium including at least one of the following media: a computer



Access channel s havi ng hi gher maxi rum data rates than
t he dedi cated uplink packet access channels, wherein

wao b®7p079i di ng occurs after receiving by a pacREL/F12007/050142
scheduler of a cell in an infrastructure of the radio
system a request for an uplink transm ssion of a
Hi gh- Speed Upli nk Packet Access channel; and all ow ng
the uplink transm ssion through the H gh-Speed Uplink
Packet Access channel when a total throughput of the
H gh- Speed Upl i nk Packet Access channels of the cel

| sedddblevirediurade ppogranesiotdyecmidaluph, 22Pecofd AREEAhER comCFuter

pr, ' Lpuf i ' dabl.e b uter an
CrrERR Hhebhy o SSPEEr IRbUHE "Sbitt; BaERTEN Package. o
e XeRPUigt greadablaptigeal. gr eeraputer deagahié delecommupications rsignal,
| Beid\d cbmputenidatiibieamiRbssegbrwaes pethgendi vi dual
uplink channels for user term nals, the upgraded

i ndi vi dual uplink channel s having a higher maxi mum
data rate than the individual uplink channels, wherein
the providing occurs after receiving by a radio
resource controller of a cell in an infrastructure of
the radio systema request for an uplink transm ssion
of an upgraded individual uplink channel; and allow ng
the uplink transm ssion through the upgraded

i ndi vi dual uplink channel when a total throughput of

t he upgraded individual uplink channels of the cell is
bel ow a predeterm ned threshold. 30. The conputer
program di stri buti on nmedi um of claim 28, the

di stribution medi umincluding at | east one of the
foll ow ng nedi a: a conputerreadabl e nmedi um a program
storage nedium a record nedium a conputer readable
nmenory, a conputer readable software distribution
package, a conputer readable signal, a computer
readabl e tel ecommuni cations signal, and a conputer
readabl e conpressed sof t ware package.



