[0001] WIRELESS COMMUNICATION METHOD AND SYSTEM FOR CONTROLLING DATA BIT
RATES TO MAINTAIN THE QUALITY OF RADIO LINKS [0002]FIELD OF THE INVENTION
[0003]The present invention generally relates to the management of radio resources in a wireless
communication system. More particularly, the present invention relates to maintaining the quality of a
wireless communication radio link (AL). 10004]BACKGROUND [0005]Generally, the RI, related
aspects of a conventional wireless multi- cell communication system are handled by a radio network
controller (RNC). Furtii] &ﬁ)r the RNC |alsoreison |blef rthemanaement of radio resources for

the purpose of maintamning’R ' .'e’ '= _ “_ ﬁ]\%lntenance

[0006] The application of link @}ammples o both t SWitched
serviras. In the above-mentioned conventional system, the deterioration of radio links occurs due to

unpredictable circumstances. The RI, quality of service sometlmes falls below an established threshold

level, or stays below ggfgshold Ievel for lon REGOBISR Mlme period. [0007]It is desirable
to provide a method stem for adjusting the_data blt rate of the EL in order to enable efficient link

maintenance and avolding'RL qu R PET e INE HatEOP AR " Eed 1 e R pasyent of radio

resoumes in a wireless comununication system. More particularly, the present

invention relates to mainiaining the quality of & wireless communication radio

Hink (RE).
10004 BACEGROUND
[60065] Generally, the RL related aspects of a conventional wireless multi-

cell communication system are handled by a radio network controller (RNC).
Furthermore, the RNC is also responsible for the management of radio resources
for the purpose of majintaining RL guality on a per RL basis, otherwise known as
link maintenance.

[0006] The application of link maintenance applies to both circuit switched
and packet switched services. In the above-mentioned conventional system, the
deterioration of radio links occurs due fo unpredictable circumstances. The RL
quality of service semetimes falls below an established threshold level, or stays
below a threshold level for Jonger than a predetermined time period.

6007} It is desirable to provide a method and system for adjusting the data
bit rate of the RL in order to enable efficient link maintenance and aveiding RL

quality of service deterioration.
{0008] SUMM,
[0009) The present invention is a wireless communication method and

system for controlling the data bit rate of an RL to maintain the quality of the
RL. The system includes a core network (CN), a radio network controlier (RNC)
and at least one wireless transmit/receive unit (WIRU). The RL is established
between the RNC and WTRU,



[0009]The present invention is a wireless communication method and system for controlling the data
bit rate of an RL to maintain the quality of the R.L. The system includes a core network (ON), a radio
network controller (RNO) and at least one wireless transmit/receive unit (WTRU). The EL is
established between the RNC and WTRU. 100101The RAC establishes a guaranteed data bit rate, a
maximum data bit rate and a current data bit rate associated with the EL, The RNO senses an event
which indicates that the quality of the RL has substantially deteriorated or indicates an inability to
maintain the quality of the EL, and determines a target data bit rate based on the sensed event The

RNC renegotiates a né@@%arantg@ﬁ %@W@%Wﬁ fhétaiigetdaabitrame &less than the
guaranteed data bit rabé FheRNGuetutdsithscurentdaabirratetora targerdataditcate by

reconfiguration of the Tygnspath EQIIAL CORMBIAN SHALEES), ThiS RIosses ppeals unil events
%E%SEXSE%D

indicating that the RL é%llt%%shas deteriorated cease to occur. 100111 even may be the
receipt in the RNC of Mgﬁ%mm%‘éﬁﬁﬂ%ﬁ fﬁ@%ﬁé‘rﬁ%@?ﬁ“%‘?ﬁ%t (or near) a

maximum level, or thadatddibckie rererbte (BlsBR)dosoti Hed!

predetermined threshaldferaneadetermainrdnadoskol img bﬁai@% EQ@& éﬂ&%@i‘sm'ss'on
power has been reacr& lg,§|ther %\98?@@ th%WTRU E%r&yé)!)nk transmissions, or by a Node B for
downlink transmissions Fhe BLE mc S Fepor FrRAREP Rk fansmissions

asurement IS reporte
and by Node B for upﬁﬁk‘“ﬂ*’a JHSSion §f1®ei@fwemﬂw§ﬁee@emtmtﬁ&m oFispecific
coded composite transpest efaanch R

removing one or mor%Tmport Format Comblnatlons (TteCs)fromthe TFCS associated with the

CCTrCH. The proceﬁs%% managing the data bit rate of each RL operates independently for uplink and
downlink channels 3 In anothfe PRS0 ATE ME2Ehke fhesertivhBnthmBE Afeathisashntesystem for

increasing the data biirasfatientingithéinp fletibatadiombtiacpsrastiveidetiasid Anaintainthe quality of

the EL by reducing reahreghdeia filiale-60ma Mk uRoaltlwie i viederad daia it rate, or
following EL establishm Egée? %ebn rat ”!%’Seh?i% u the aximum data hit rate. The RNC either
ica

senses an event that in e fa, quall %358 %ﬁﬁﬁﬁ‘% %&@t@?ﬁ?ﬂ% tfthold, or
determines that an eVBH Rt meEteanTel o gontithef berEeahbeisabiizmtidtytidetarorated

beyond a predetermitigdWTRU for uplink transmissions, or by a Node B for downlink transmissions.

The BLER measurement is reported by the WIRU for downkink transmissions

and by Node B for uplink transmissions.

{6012} The RNC may determine the identity of a specific coded composite
transport channel (CCTrCH)} associated with the RL. The data bit rate is
adjusted by removipg one or more Transport Format Combinations (TFCs) from
the TFCS associated with the CCTyCH. The process of managing the data bit
rate of each RL operates independently for uplink and downlink channels.
{0013} Ir ancther embodiment, the present invention is a method and
system for increasing the data bit rate following the implementation of a
corrective action to maintain the quality of the RL by reducing the current data
bit rate from a maximum data bit rate to a reduced data bit rate, or following RL,
establishment at a data bit rate lower than the maximum data bit rate. The
RNG either senses an event that indicates the RL quality has increased beyond a
predetermined threshold, or detexrmines that an event which indicates that the
quality of the RL has substantially deteriorated beyond a predetermined

D



threshold does not occur during a predetermined time period. The RNC then determines the identity of
a specific CCTrCH, associated with the RL, to be reconfigured. The RNC increases the current data bit
rate by reconfiguration of the CCTrCH by adding one or more TFCs to a TFCS associated with the
CCTrCH. If the current data bit rate is not equal to the maximum data bit rate, this process repeats.
[0013a]According to the first aspect of the present invention, there is provided a radio network
controller (RNC) for, controllin thecﬁgia bit rate of a.ragiq link RLg{e tablished between the RNC and
a wireless E{al\llﬁess}qrﬁﬁ?rggglsv%gil%cw\/ U bimantaiiee guaRysidn }ﬁ%%m@?ﬁaﬂmﬁgg: means
for establishihtgdegfifarahtepeadacaIsitiratl, asmaxmdimitiate Bil ratetandactistent. data litcate
associated with. : nsing.an event which indicates that.the quality of the RL has
substantially gg%%%@é@%ﬁ%ﬁ%&% ning a t lﬁéaeﬁoga%%ﬁi% éfiﬁ B%Eé{e yo?ﬁ%é‘\}égs%‘ﬁ%ga event;
means for rEWEYOtAtnE & nEV- §Lasraniaied datla it &EE With dfcde metworle(C N ifdleitarget data bit
rate is less than g]gq&qg&n;g@Cg@‘;%ﬁ)iltagg}%iimgésg%};gg[gcing the current data bit rate to the target
data bit rate; and means for initiating a handover procedure for the RL if the CN fails to approve the
lower guaranteed data bit rate within a predetermined period of time. [00 | 3b]JAccording to the second
aspect of thggregent invaationiibareds prRYided 2 srei &gﬁsjﬂgegt_{ag i%@%t‘{\éoﬁl((&?&@{er (RNC)

for controlling the data bit rate of a radio link (RE) to maintain the quality of the RL, the method
comprising” SERBRERMY SGakHERY bhdonittaie HRa SeutfenPiatavietateasiadintéBMith the RL;
sensing an evssisindicatinga gualtydefidency-abtbeRkideterminingithedrntity,of & speeific coded
composite t{li%nsgf r cgf@]negcagr%ggss?(gated with tgfle RL; determining a target data bit rate
needed to cOrract the RE Gualiny Heficiendf: FEHEG SBEtd o rERPGaRRmfedirERtSBidaltebHith a core
network (Chf thesaigetrddia itirate isleascthamthiatguarantesd datebitiatenand reguscing the

current data bit rate to the target data bit rate by remaqving at least.one tran ort format combination
(TFC) frochgptrger?éﬁ%t ?8rr%\5€tg§o‘r%%%aﬁ%%csaé 5{1{&%% %sgs%a(i@featfm;ﬁﬁ #fi j@éci’ﬂ@’%@ﬁ*?&ﬁ.
[0013c]Accertirigratcthentbirg dspeetafitingnpresengdnvention, tiereads:provided @nradievagiwork
controller (RNG) fer.qentlling.the data bik« i0 link (RL) to maintain th ality of the RL,
the RNC configured1 to: ergs%a_blis%"a guar%te%&%%%ﬁ?’ }%{3 gr%éll té)gucr%%f}%% 81%&%%3 1ﬁg%ciated with
the RL; serid&egirfiatadhit iatdiéating hagulitgdetivradolatf tedRL nueter hine dhangentityota specific
coded compagiie:transpari:channel(E 6T i) Assaciaerh MG R driprming 8.pjge] data bt rate
needed to correct the RL ualit%_deficiency; renegotiate a new guaranteed dat bit rate with a core
network (CNI ifthe thrfist dda Bilvate ianemsy thaliv thevgiaeantaededatetit biteasmdvitiduce the current
data bit ratgreithetargetheata bitiate by removing at least one transport format combination (TFC)

from a tran (E) rt format combination set (TFCS) associated with the specific CCTral. [0013d]According
to the fourtﬁ g&ﬁ t of th %Pégg}% RVRRHSTYATRSE B UGS Th BB o USRIG & PaRédAGtwork

controller (RINGhtar conthallingattie dateobit tate-ofa RUICjink (Rhkimmaintain:theualibraf the RL,
the method comprising: sensing an event indicafi uality deficiency of the RL; determining the
identity of 5%%%&%% Qgrd)e% (%%5%%%%%%%16& tﬁ'%n%gi f%d’ﬁ%fzﬁ SUTRENs Golab kw2
determininguetartyet data bit rate mebdeditecotestithedRl gualityedeficienty Fandssadueing the current
data bit ratg. tg t iLra remoyving at least one. transport format combinagjon (TFC)
from a transpo]r{tr}%%r%%gﬁfgim%%%ré%sfi)%{ﬁ FCS %%ggctlat%ée %ﬂﬁ‘ﬂ{%@ﬁégﬁ?&‘@&? r&ﬁﬁemgc
[0013e]Accortifg s fifthranspent ofahechré¥ehtihlentoriathereits pheviled dradimingtwork
controller (BN iarcentialing.heAaiaitaianf fiagia ik (Biddp mainian fne quality of the RL.
eficie

the RNC configured to: sense an event indicating a quality ncy ‘of tﬁréegﬁfl;adle rmine the identity
of a specifitCHREEE S GEitaE aridhdreh Ao NG aissedidase hiithithis Ris Hetahmine a target
data bit rateneered neasTeskdhe R kavall sleliciensyi-and:r edues dhe surenk St pi e 0 the

target data bit rate by removing at least one transport format combination (TFC) from a transport
format corlBiRAY8H St ErECEF aLepmattdumriireapietiecGTraHTom a transport format

combmation set (TFCS) associated with the specific CCTrCH.



[0014]BRIEF DESCRIPTION OF THE DRAWING(S) [0015]A more detailed understanding of the
invention may be had from the following description of a preferred example, given by way of gxample
and to be understood in conjunction with the accompanying drawing wherein: [0016]Figure 1 is a block
diagram of a wireless communication system operating in accordance with the present invention; and

[0017]Figure 2A, 2B and 2C, taken together are a flowchart of a link maintenance process used for RL
ESCRIPTION.FO THE PREFERRED

gﬁ%%éﬁﬂﬁéﬁ% I8296]1 herepcre}ée; fﬁ%r ET%IC%/\I/%? s B S RMSEL BN hsstHd @raMiley gtem for

enabling Iinkadiainwmawkceomrm&mtam(ﬂ)eccqmiﬁyaiﬁﬁg_&e[%ﬁﬁliﬂaﬁﬁafwra aaviselpgs(ansmit/receive

unit (WTRUI)nH]ﬁ:‘!ﬁqeﬁlp %‘EB&% 08¢ the RL, the RNC configured to: establish a guaranteed data bit
rate and a current data bit rate associated with the RL: sense an event indicatin g a gquality
deficiency of the RL; determine the identity of a specific coded composite transport
channel (CCTrCH) associated with the RL; determine a target data bit rate needed to
correct the RL quality deficiency; renegotiate a new guaranteed data bit rate with a core
network {(CN) if the target data bit rate is less than the guaranteed data bit rate; and
reduce the current data bit rate to the target data bit rate by removing al least one
transport format combination (TFC) from a transport format combination set (TFCS)
associated with the specific CCTrCH.
[0013d] According to the fourth aspect of the present invention, there is provided a
method of using a radio network controller (RNC) for controlling the data bit rate of a
radio link (RL} to maintain the quality of the RL, the method comprising: sensing an
event indicating a quality deficiency of the RL; determining the identity of a specific
coded composite transport channel (CCTrCH) associated with the RI.; determining a
target data bit rate needed to correct the RL quality deficiency; and reducing the current
data bit rate to the target data bit rate by removing at least one transport format
combination (TFC) from a transport format combination set (TFCS) associated with the
specific CCTrCH.
[0013e] According to the fifth aspect of the present invention, there is provided a
radio network controller (RNC) for controlling the data bit rate of a radio link (RL) fo
maintain the quality of the RL, the RNC configured to: sense an event indicating a quality
deficiency of the RL; determine the identity of a specific coded composite transport
channel (CCTrCH) associated with the RL; determine a target data bit rate needed to
correct the RL quality deficiency; and reduce the current data bit rate to the target data bit
rate by removing at least one transport format combination (TFC) from a transport format

combination set (TFCS) associated with the specific CCTrCH.



limited to a user equipment, mobile station, fixed or mobile subscriber unit, pager, or any other type of
device capable of operating in a wireless environment. [002 I]The present invention is applicable to
communication systems such as a universal mobile telecommunication system (UMTS), whereby time
division duplex (TDD), time division multiple access (TDMA), frequency division duplex (FDD), code
division multiple access (CDMA), CDMA 2000, time division synchronous CDMA (TDSCDMA). and

orthogonal fr ncy division tiplexi m imple owever, the present
invention isEéﬁrﬂ/Eiijaged to be a%@éﬁ;ﬁ %%ége‘:ﬁy }e\s%}é ?mwﬁéeﬁ? gzmems as well. [0022]In third
generation (8@)Wireless&ommudizatioh sydtenasdpessiblt datadoit satesaansk dada thodtipdexing are
defined by the available T ch TEC corresponds to particular data bit rates. By adding and
removing at least o’f”?g %ﬁfgpﬁg%%ﬁe qu%fgﬁt: ee%aax?rrl‘?ﬂrfﬁ“ﬁonssﬁ%lé?‘f datd bit rate r%él‘f? et(?n%?eased or
decreased. J0OZSIRIg iifes Wi gl eixentb linebloskpdindranrof meviveless.communication  system 100

operating In@seardance Willihe Riesrak INGMION - aXsiem. A0nailiesan S JRi g TRU 110

and, a core network (ON) I15. The RNC 105 establishes one or more , with the
WTRU 110'b3r61HaaE pHik BA@EeRmhitedmniagications. The RNC 105 maintains the RLs 120A,

120B, baseghorythe negatiated data bt ratgs and the.desled.guality rangeschie RNG 103 and the ON

115 negotiate via path 125 to establish a maximum and a guaranteed, (i.e., minimum), data bit rate for
the RLs 126 SECeREprasalene Qi Bkl ricsadEron 2oBrsemn within a desired quality

range having an upper threshold and a lower threshold. (00241In one embodiment, changes to the
data bit rat be re sive eports received via path 130. The measurement
reports maﬁﬁ%e basiggtgﬁg %ﬁ%@%@&%&@%ﬁ%@%‘% W%Wrﬁs, and BLER
measureméfits 5The RNC1ikOF¢nay monitdnthe:meastxernentiepanisita sgtermisewheniimeeds to
adjust the currglr%t data bit rate to maintain the#%"ualitg}fIi ndftjrgfagimum data bit rates of the as 120A,

2 i CRE

120B. 1002%5? e event that the lin naaﬁ%ﬁtl{/l Beicw’ an edtablished
[0020] Hereafter, a wireless transmit/receive unit (WTRU) includes but is not

limited to a user equipment, mobile station, fixed or mobile subscriber unit, pager, or any
other type of device capable of operating in a wireless environment .

[0021] The present inventjon is applicable to communication systems such as a
universal mobile telecommunication system (UMTS), whereby time division duplex
(TDD), time division multiple access (TDMA), frequency division duplex (FDD), code
division multiple access (CDMA), CDMA 2000, time division synchronous CDMA
(TDSCDMA), and orthogonal frequency division multiplexing (OFDM) may be
implemented. However, the present invention is envisaged to be applicable to other types
of communication systems as well.

[0022] In third generation (3G) wireless communication systems, possible data bit

rates and data multiplexing are defined by the available TFCS. Each



threshold, if the reported link quality remains below the threshold for a predetermined amount of time,
or the system 100 is unable to maintain an acceptable link quality, the RNC 105 reduces the data bit
rate of the RL 120. Each RL determination of quality and data bit rate adjustments is managed
independently for the uplink and downlink. [0026]The data bit rate of the RL 120 may he incrementally
reduced to a fraction of the maximum data bit rate. This is accomplished by removing TFCs from the
available TITS of that CCTrCH. The RNC 105 may reduce the data bit rate of the EL 120 as low as the
guaranteed data bit rate without renegotiating with the ON 115. 100271If the data bit rate of the RL
120 is already at the GliGremtestdiatty bittaté cdetiobit kntegualiydpiaplem »he NG 105may attempt

to renegotiate the guaranteetkdatadiraie.nl haRbA20vnpPath 132,such hatihe data bit rate of the
FtiLs 120A, 120B, may be fuegher reduced. 100281After the RL data bit rate’is reduceg or if the EL

120A, 1208, is established at a data bit rate below the maximum data bit rate; then if either the RNC

105 senses an eventtafindicalégwree uraryeoriRey bhokdistrereds e Beyonda

threshold or a lower euadity diEesviasQvenidsonnipEasRAtier a-GerainRered oflime, thg data bit rate

of the RL 120 is incremariially, ingreaged. Jhisds, agcomplished.b ing. T to the available TFCS
b S RIeEERTPANTA0Y A0, TEGR LHINE fype

of that CCTrCH. [00291Fjgures 2A, 2B and 20, taken togeé’fﬁélr, are a

maintenance proces& U8R A B At L R AR EHESREINEB W A RO nemmsoeifient of the
present invention. Dérfdevsiisiermustoadsa itate, Thiti BNRLidsta diitsate parameteos RivRX, Rc and Re
are established (ste2BhadireBu MK IS HaLIDYN SAIULIHEAURIICH Op Lo 120, Re s
the guaranteed data it rate erg&gﬁ%{or R%iséZQ, and Re is the current data bit rate at which the RLs
120 are presently operating. The HURiITBr PR Sabtitdtherie D s PEkERASY 474 Bath 130 from

the WTRU and Nod 8B ##isfifcic ainimarnt dity htastefd theRikiligit iabtaictheguality level of
the RLs 120A, 120Bgunlsteq 2RI 1Rl MR etha(h SitBiReARteuinegpesiod pf is initiated.
Based on the BLER?QJE&&%HH&%BB Power measurement reports 130, the process 200 is capable of

sensing when the g of the RL 120A, 120B, has substantially deteriorated (step 215) and, if so, the
data bit rate is redu impl AR TR Eliprnb shanswdothefate g aless hriratiorsieemade as to
whether the currentdargdsireneR eciitosttianithe paakindonTiatadiuvaindiimedsRaisdess than

RMAX, the processidelqyparedsit aiele23 i Rerad isdeieiainesheigr ansvgninas been

sensed that indicat t the quality of the 20A, 120B, exceeds a predetermlne(f?hreshold and, if
s0, the data bit rate%%%%g?ﬁé‘ﬁ%ﬁm@]ﬁe%[ﬁé&g@%@’ FREUanthe mersraatel PRt Mreshold is not

exceeded but, in stél§tospinn @ heaithgasayittl adipitabarithouttsbrisihy raoiherabveit iddicating event
indicating a deterioratetigaatithidink20 Aath20Batbesdata Rity as@ S ipgtgased by implementing steps
265-280. 10025} In the event that the link quality falls below an established

threshold, if the reported link quality remains below the threshold for a

predetermined amount of time, or the system 100 is unable to mainiain an

acceptable link quality, the RNC 105 reduces the data bit rate of the RL 120.

Each RL determination of gquality and data bit rate adjustments is managed

independently for the uplink and downlink.

£0026] The data bit rate of the RL 120 may be incrementally reduced to a

fraction of the maximum data bit rate. This js accomplished by removing TFCs

from the available TRCS of that CCT>CH. The RNGC 165 may reduce the data bit

rate of the RI, 120 as low as the guaranteed data bit rate without renegotiating
with the CN 115.



[0030]It should be understood that the process 200 for link maintenance is independently
implemented to support uplink and the downlink operations. For the uplink operation, the RNC in step
210 either senses a maximum WTRU transmission power event or high BLER measurement from
Node B. For the downlink operation, the RNC in step 210 either senses a high BLER report from the
WTRU or maximum (or close to maximum) transmission power from Node B. [0031] The process of
reducing the data bit rate is implemented as follows. In step 235, the specific CCTrCH that will need to
be reconfigured is determined. In step 240, a new target data bit rate RTNEW is determined to correct

the sensed RL qualitysdsficiencyihihe.nem sk A biinie RINFIY s determineg jo be greater
than or equal to the gé;gr ed da step 24 no renegotiation with 115 is

it rate Re (s
necessary and the curten da a%l?%% way FEeblmethe 1&%31% Y dHerRe te RREIA A step 255),
otherwise the RNC 185 ievsstjotiedals iwith ttate@NHABLYIA prithph 25 (&t epB50kt Mhstapa2B0, the specific
CCTrCH determined iatstgphe 38 isipeeonfigur agd py.remavinges or more TFCs from the TFCS

associated with the q&;ggng Th&tgr%%e?&gepa %ur sto e(ﬁp e%10 V%zrég a@g&le%yﬁggl% eriod begins

again. [0032)The process of i mcreasmg% ata ra e'ls Implemente t?p 265, the
specific CCTrCH thafHabirbed abasis AHGhrlerishastarimuedlals bieyi27then Weitheathet data bit rate

RentEw is determineBNEatls sxpecteddeopiratendiithie; the pratetermnadRhaqualitithgesholds. In

step 275, the CUffentb@%ﬁM fateRedsncemened.ncisase ﬁla‘i‘itylo Servicd Wl fopteP 25 the
specific CCIrCH determin }%_Fm ste{g 265 is reconfl ured by ad one or more $'t0'the TPCS

associated with the (?8‘?9 rl'ﬁe TR fﬁ s [ ﬁ\mf‘@réftﬁ@e\/\/%hiﬁﬁ%é?lod begins
again. 100331In one'&iifBtdiabhindrassdnibue @f@a@@ﬁh&@y@ddummmmwﬁmﬂmlted to a
predetermined num@ErCH shehnudieref data bit rate adjustments is exceeded a handover of the

associated R\ = Immgnied ﬂ%ﬁ%ﬁﬂ%&%@%’%@?d'%’}h {3 3 reg%%té%?lr?se before the

guaranteed data bit rate RG with the ON 115 Is ansucce €. g Fy Wactlng 6
CN 115 provides a rB&J8fREas grases 6% & %r@&%ﬂ@ﬁ%ﬁhﬁm@m@@mmed RL is

implemented. 10035}irbedimtel niife: pnebodimenttisathBothara\enitingsperdo diarg isng:without any
detrimental event beiag: $eN884 paSuResiaPrAY M%%OMESBQ %0%&\? I instead wait for

updated measurements to&onflrm if the ImlSquuaIlty Is back to norma dﬂrlng the waiting

period, the RNC 105 FA281ves A Taport (har (b 2t permitted for RLs 120, R is the guaranteed
data bit rate permitied for RLs 120, and Ec is the curvent data bit rate at which

the RLs 120 are presently operating. The RNC 105 monitors measurement
reports received via path 130 from the WIRU and Node B which indicate the
quality level and the ability to maintain the quality level of the RLs 1204, 1208,
In step 210, a waiting period, (i.e., a predetermined period of time) is initiated.

Based on the BLER and {ransmission power measurement reports 130, the
process 200 is capable of sensing when the quality of the RL 1204, 120B, has
substantially deteriorated (step 215) and, if so, the data bit rate is reduced by
implementing steps 235 - 260. In step 220, a determination is made as to
whetber the carrent data bit rate Re is less than the maximwum data bit rate
Baax. If Reis less than Ruax, the process 200 proceeds to step 225 where it is
determined whether an event has been sensed that indicates that the quabity of
the RL 120A, 120B, exceeds a predetermined threshold and, if so, the data bif
rate is increased by implementing steps 265-280. Ifthe predetermined threshoid
is not exceeded but, in step 230, the waiting period expires without sensing

5.



quality of the same RL 120 is too good, (implying the need for data bit rate recovery), the RNC 105 will
immediately incrementally increase (recover) the data bit rate of the RL 120. This increase in the data
bit rate will not exceed the maximum data bit rate RMAX that was negotiated with the ON 115.
[00371When the data bit rate is either reduced or increased, both transport channel reconfiguration
and physical channel reconfiguration may be implemented for the respective RL The transport
configuration removes and adds TFCs to the TFCS. A physical reconfiguration is used to reduce or
increase corresponding physical resources. [0038]While this invention has been particularly shown

and described with refesesee-taiprafeied aab

PEd

RE)

RRRRS o LWHL06: LRARLSIROE, bip4Ross;sKilled in the art

that various changesyin gﬁmiatnr% details mae\ége made tgg.,rein t\‘/3\/itI'gz%l.é'gng%%parting from the scope of the

te
invention described hereinabove. &SLIEAI‘]:II{ﬁ%S
data bit rate of a radi

Y IPRYadio netdrk co

oller (RNC) for controlling the
ik (RL) EshamidhetrsernmiedtinetRnreruneRadfirdissmaiakamivedceive unit

(WTRU) to maintain théepuaiiityiphtiideRbn ks RNGirokubingina theansiforgstablishing:a guaranteed

data bit rate, & maximyumlaie Bl atead aurEnkdam bibals assagiated Wil he Rl
g an event Whj;Ch indicat%tIs that the quality of th% RL has substantially deteriorate

determining a target Gat3 bit 1ate DAL Ot thd ebrRbibsrevsasnd %F’ré%é‘@é?tiaﬁ‘ G Rhew

sensin

guaranteed data bit feEolathoaaretien, the RNC in step 210 either senses a high BLER report from

the WTRU or maximum (or close to maximun) transmission power from Node B.
{0031} The process of reducing the data bit rate is implemented as follows.
In step 235, the specific CCTYCH that will need io be reconfigured is determined.
In siep 240, a new target data bit rate Rmnew is determined to correct the sensed

RL quality deficiency. Ifthe new target data bit rate Rmvew is determined to be

greater than or equal to the guaranieed data bit rate Ro (step 245), no

renegotiation with the CN 115 is necessary and the current data bit rate Rc is

decremented (reduced) until Rc = Rmnew (step 255), otherwise the RNC 105

renegotiates with the CN 115 via path 125 (step 250). In step 260, the specific

CCTrCH determined in step 235 is reconfigured by removing one or more TFCs
from the TFCS associated with the CCTrCH. The process then returns to step
210 where the waiting pericd begins again.

[0032] The process of increasing the dats hit rate is implemented as
follows. In step 265, the specific CCTrCH that will need to be reconfigured is
determined. In step 270, a new target data bit rate Rynpw is determined that is
expected to operate within the predetermined RL quality thresholds. In stap 275,
the current data bit rate Re is ineremented (increased) uniil Re = Rywew. In step
280, the specific CCTrCH determined in step 265 is reconfigured by adding one or
more TCs to the TFCE associated with the CCTrCH. The process then returns
to step 210 where the waiting period begins again,
f0G33] In one embodiment, the number of data bit rate reduction
adjustments is limited to a predetermined number. Ifthe number of data bit rate
adjustments is exceeded, a handover of the associated RL is implemented.

means for

: means for



network (CN) if the target data bit rate is less than the guaranteed data bit rate; means for reducing the
current data bit rate to the target data bit rate; and means for initiating a handover procedure for
the RL if the CN fails to approve the lower guaranteed data bit rate within a predetermined period of
time. 2. The RNC of claim 1 further including: means for determining that the event which

indicates that the quality of the RL has substantially deteriorated does not occur during the

predetermined time period; and means for determining the identity of a specific coded composite
transport channel (C%& H), asgociaggd with the RL, to be reconfigured, 3. The RNC of claim 2
Feasihg fiant aata st aEehEs elnthneerrisrdate is not

further including: means for ﬁcregasmg
equal to the maximufitiitl Bite&ewith the CThELRIN Cosfctkaisfi fugthewiithuglirgind expimeans for

reconfiguring the speeifie:GEeTBH by adeing enespsRoLe Jranspoit @{@%@@@&@MQ@ (TFC)toa
5. The RNC of

ransport format g?ur%%g@é@@ Seh{TEGR)apsecialedwith the specific CCTrCH.
5 In an allernate embodiment, rather than waiting period expiring

without any detrimental event being sensed, as in step 230 of process 200, the
RNC 105 will instead wait for updated measurements to confirm if the link
quality is back to normal. I
10038} If, during the waiting peried, the RNC 105 receives a report that the
quality of the same RL 120 is too good, (irnplying the need for data bit rate
recovery), the RNC 105 will immediately incrementally increase (recover) the
data bit rate of the RL 120. This increase in the data bit rate will not exceed the
maximum data bit rate Ruax that was negotiated with the CN 115.
{0037} When the data bit rate is either reduced or increased, both fransport
chavnel reconfiguration and physical channel reconfiguration may be
implemented for the respective RI,. The transport configuration removes and
adds TFCs to the TFCS. A physical reconfiguration is used to reduce or increase
corresponding physical resources,
[0038] While this invention has been particularly shown and deseribed
with reference to preferred émbodimeni:s, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention described hereinabove,

#* &= s



means for reconfiguring the specific CCTrCH by removing one or more transport format combinations
(TFC) from a transport format combination set (TFCS) associated with the CCTrCH. 6. The RNC of
claim 2 further including: means for renegotiating a new maximum data bit rate with the CN if the
target data bit rate is greater than the maximum data bit rate. 7. The RNC of claim 1 wherein the
event is the;reggiat of at least one measurement indicating that the transmission power of the WTRU is
at a maximum level. 8. The RNC of claim 1 wherein the event is the receipt of at least one
measurement indicating a block error rate (BLER) associated with the WTRU is too high for a
predetermined pgeriod dk tiatbo net@oTheoRNCIGHCIRND direreirithBiRE thadaisink rate 00, The

C o S R Sl (AR lisies e s sonioler
comprisingiit (@Stalishing.a guaianteed,dalacbitfatecalid. atbirieht(date bitirate associated with the
RL; sensing an %gggg‘n?&%&ég{g&ﬁﬂ ?gt g egfi%elgc teoé&h(fa%lf .bit rate, a maximum data bit
rate and a current data bit rate associated with the RL:
means for sensing an event which indicates that the guality of the RL has
substantially deteriorated;
means for determining a target data bit rate based on the sensed event;
means for renegotiating a new guaranteed data bit rate with a core
network (CN) if the target data bit rate is less than the guaranteed data bit rate;
means for reducing the current data bit rate to the target data bit rate;
and
means for initiating a handover procedure for the RL if the CN fails to

approve the lower guaranteed data bit rate within a predetermined period of

time.

2. The RNC of claim 1 further including:

means for determining that the event which indicates that the quality
of the RL has substantially deteriorated does not occur during the
predetermined time period; and

means for determining the identity of a specific coded compaosite

transport channel (CCTrCH), associated with the RL, to be reconfigured.,

3. The RNC of claim 2 further including:
means for increasing the current data bit rate if the current data bit

rate is not equal to the maximum data bit rate.

4. The RNC of claim 2 further including:



determining the identity of a specific coded composite transport channel (CCTrCH) associated vv_ith_ the
RL; determining a target data bit rate needed to correct the RL quality deficiency; renegotiating
a new guaranteed data bit rate with a core network (CN) if the target data bit rate is Ie‘ss than the
guaranteed data bit rate; and  reducing the current data bit rate to the target data bit rate by

i I t ination (TEC) 1r ansport format combination set
(TFCS) assosiatt uh T e e B SR e P28 o PEo g
initiating &xeaitingrpeiiot andombimitiating & Taldtloverspracedue - fordhe R dbHhpinawmayaianteed

data bit ra(tfﬂ% t renegotia&ed. fare the W)rfiti riod expires. 13. The method pf g:laim 11
wherein the evgﬁta}é‘q’[ﬂ% ?E%ei‘ﬁ’tl feSBE6HY tiréfnent indicating that the transmission power of
a wireless transmit/receive unit (WTRU) is at a maximum level. 14. The method of claim 11
wherein the event is the receipt of at least one measurement indicating a block error rate (B_LER) .
associated with & wireli@%éﬁi&ﬁﬁ@@%%ﬁﬂ%ﬁﬁ@@%@%igh for a predetermined period of time.

15. The method gfglaimstlwhatgindhe Riis apamiinkeorron by removing one or more
transport format combinations (TFC) from a transport format combination set

(TFCS) associated with the CCTr(CH.

g, The RNC of claim 2 further inchuding:

means for renegotiating a new maximum data bit rate with the CN if the

target data bit rate is greater than the maximum data bit rate.

7. The RNC of claim 1 wherein the event is the receipt of at least one
measurement indicating that the transmission power of the WTRU is at a

maximum level.

8. The RNC of claim 1 wherein the event is the receipt of at least one
measurement mdicating a block error rate (BLER) associated with the WTRU is

too high for a predetermined period of time.
9. The RNC of claim 1 wherein the RL is an uplink.
10.  The RNC of claim 1 wherein the RL is a downlink.

11. A method of using a radio network controller (RNQC) for controlling
the data bit rate of a radio link (RL) to maintain the quality of the RL, the

method comprising:

establishing a guaranteed data bit rate and a current data bit rate

assoclated with the R

sensing an event indicating a quality deficiency of the RL;
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16. The method of claim 11 wherein the RL is a downlink. 17. A radio network controller (RNC)
for controlling the data bit rate of a radio link (RL) to maintain the quality of the RL, the RNC configured
to: establish a guaranteed data bit rate and a current data bit rate associated with the RL; sense
an event indicating a quality deficiency of the RL; determine the identity of a specific coded
composite trans(P%rtrchanﬂlel %%gTrCHQ. gss%ciated ?Vﬁglh the RL; determine a target data bit rate
needed to correct the RL quality defidatieyréntRotae 8%!5\3; GoEErESHUaREBR it #RB core
network (ON)'TFtEéTlangedclata Biturte ikdeRS than the guaranteed data bit rate; and reduce the
current data bit rate to the target data bit rate by removing at least one transport format combination
(TFC) from a trétir? BOTE Bt L otAbRTAtOA et Feass aassdisfedavithrass spdeifi@boTvaHy 18,
The RNC @éfetaémcl7 wherein the RNC is further configured to initiate a waiting period and initiate a
handover procedure for the RL if the new guaranteed data bit rate is not renegotiated before the
waiting period eXgife®t1ating arpeRNCsREkiA Taivhbisinatrewidntisahe meceiptlof NRaEst one

measurereEDtndiealng Ak g a0 Smisian A of A welass ransmiliecelve unit (WTRLT) isat

amaximum level.  20. The RNC of claim 17 wherein the event'is the r&C&ipt Bt at least one
measurement fifdiating dbloekrentrlrie (BLER) @stbeitiedanid a Witcless ransmitvesgive unit

(WTRU) igtog hjﬂ{bfo{r%ﬁgsg%er@%rﬁ?gtp%gion%?r{é@oeﬁ (TFC) from a transport format

combination set (TFCS) associated with the specific CCTrCH.

12. The method of claim 11 further comprising:
initiating a waiting period; and
initiating a handover procedure for the BL if the new guaranteed data bit

rate is not renegotiated before the waiting period expires.

13.  The method of claim 11 wherein the event is the receipt of at least
one measurement indicating that the transmission power of a wireless

transmit/receive unit (WTRU) is at a maximum level,

14, The method of claim 11 wherein the event is the receipt of at least
one measurement indicating a block error rate (BLER) associated with a wireless

transmit/receive unit (WTRU) is too high for a predetermined period of time.
15.  The method of claim 11 wherein the RL is an uplink.
16.  The method of claim 11 wherein the RL is a downlink.

17. A radio network controller (RNC) for controlling the data bit rate of
a radio link (RL) to maintain the quality of the RL, the RNC configured to:

establish a guaranteed data bit rate and a current data bit rate associated
with the RL;

-10 -



21. The RNC of claim 17 wherein the RL is an uplink. 22. The RNC of claim 17 wherein the RL is a
downlink. 23. A method of using a radio network controller (RNC) for controlling the data bit ra_te of
a radio link (RL) to maintain the quality of the RL, the method comprising: sensing an e;vent indicating
a quality deficiency of the RL; determining the identity of a specific coded composite transport

[ i ) inij it rate needed to correct the
o MRS R SR8 e it e

RL quality deficiency; and reducing da_lta Ic_)it rate by removing
at least one trandpantfonmatieomhinatign (T EG)piseitia tanspiosmatcambingtion sk LHRES)

associate Jf;u S eCiﬁﬁCﬁg TrCH. 4.% dio network controller (RNC) for controlling the data bit
rate of a rgctﬁl:) I]i‘ﬂl‘@%h%%c é‘fﬁtthé?}ﬁ% E/ of the RL, the RNC configureq to: sense an event
indicating a qualisteaficiansy ofheRka bit Seleraing.theidsntine %@ﬁﬂ?ﬁ&iﬁ?‘!ﬁ%@é&&?'te
transport channel (CCTrCH) associated with the RL; determine a target data bit fate needed to correct
the RL quality dEfidfgiyate a new guaranteed data bit rate with a core network (CN) if the
target data bit rate is Jess than the guaranteed data bit rate; and
reduce the current data bit rate to the target data bit rate by removing at

least one transport format combination (TFC) from & transport format

combination set (TFCS) associated with the specific CCTrCH.

18. The RNC of claim 17 wherein the RNC is further configured to
imtiate a waiting period and initiate a handover procedure for the RL if the new

guaranteed data bit rate is not renegotiated before the waiting period expires.

19.  The RNC of claim 17 wherein the event is the receipt of at least one
measurement indicating that the transmission power of a wireless

transmit/receive unit (WTRU) is at a maximum level.

20.  The RNC of claim 17 wherein the event is the receipt of at least one
measurement indicating a block error rate (BLER) associated with a wireless
transmit/receive unit (WTRU) is too high for a predetermined period of time.

21.  The RNC of claim 17 wherein the RL is an uplink.

22, The RNC of claim 17 wherein the RL is a downlink.

23. A method of using a radio network controller (RNC) for controlling
the data bit rate of a radio link (RL) to maintain the quality of the RL, the
method comprising:

sensing an event indicating a quality deficiency of the RL;
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and reduce the current data bit rate to the target data bit rate by removing at least one transport
format combination (TFC) from a transport format combination set (TFCS) associated with the specific
CCTrCH. WIRELESS COMMUNICATION METHOD AND SYSTEM FOR CONTROLLING DATA BIT
RATES TO MAINTAIN THE QUALITY OF RADIO LINKS ABSTRACT A wireless communication
method and sys data bit rate of a radio link (RL) to maintain the quality of

tem for cantrolling.the curre
the RL. The sysfgﬁrlaeﬁ%llﬁﬂg§ ilﬂé% %%mgré}zél\?ﬁ%?ﬁﬂi%%ﬁﬂ@%ﬁ%@léﬁﬂﬂ@f&ﬁh@l@ést one

wireless traiSMitCEDeiv@ st O RN tTheRL is established between the RNC and the WTRU. The
RNC establishe%%guar_anteed data bit rate, a maximum data bit rate and a current data bit rate

associated with H5EREIAREN IhERRRE StHedHn svntesidpdnticamsehttthe Rialitywoflthe RL has
substantiaflyreiaterioraieds the RNC reduces the value of the current data bit rate. Then, in a recovery
process, if a similar event does not occur during an established waiting period, the RNC restores the
current data bitiele Baekthr thermentshers btadie reréhFigaineel data bit rate by removing at

least one transport format combination (TFC) from a transport format

combination set (TFCS) associated with the specific CCTrCH.

24.  Aradio network controller (RNC) for controlling the data bit rate of
a radio link (RL) to maintain the quality of the RL, the RNC configured to:
sense an event indicating a quality deficiency of the RL;
determine the identity of a specific coded composite transport channel
(CCTrCH) associated with the RL;
determine a target data bit rate needed to correct the RL quality deficiency;
and
reduce the current data bit rate to the target data bit rate by removing at
least one transport format combination (TFCQ) from a transport format

combination set (TFCS) associated with the specific CCTrCH.



