- 100011METHOD AND SYSTEM FOR TRANSFERRING WIRELESS TRANSMIT/RECEIVE
UNIT-SPECIFIC INFORMATION 100021FIELD OF INVENTION {00031The. pres'cn.uhvennon iswtrei
' system Mortmparticularly,invention is a method and system for transferring wirelesstransmit/receive 1
IWTILT.Thspermation 100041 (00051In wireless communication systems imulernei Generation
Partnership Project ..1.101";:It) standards, the 'Radio N e maintains overall control of transmissions

to WTRIls capabilitigg@f each WiTRH Hawever-thecurrent.sche H%gften mcurs with throughput and

transmission latency. In order toRANTOVE BBRN:ING GHIFRNLSE be relied upon to
schedule and assign uplinh MTh radio resources to WTRUS. No e-Es can m e Thore efficient

decisions and mangaggdJL radio resources o 12 hort-tel rm ba better than an RINIC1, even if the
RNC retains overal control over Node-Bs. [00 ilﬁ order for’ at\ieﬁe B to assign Tit, radio resources to

WTRUSs in enhanced btlnk (EUJ¢ ofﬂ“é‘r‘attbn“t’r‘rettt\‘tede’- erbist knowseveral WTRU-spesific
parameters. Undertfigcourrént 3gREstaridard; enly-theENGknows tgevaﬂpgpeglflc parameters

The HNC obtains this.igformation wa radio resource control (ERG) messages conveying
WTRIPT-specific information. ‘Therefore, it is necessémmiyﬁ) orward the itermatidh to the Node-B for

proper scheduling of radio resources in EU transmissions,
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[6605] In wireless communicetion systems implementing the Third

Ceneration B Pt Prroect { Q0T
wn Partner )LJE f” (i g tz*u_u(""(fi‘ the Hadie Neomwort Controeler

(ENC) maintaing overall control of transmissions o WTRUs and bnews the
capabilities of each WTRU. Howsver, the current scheme often incurs problems
with throughput and transmission iatency. In order o imnrove npon ihe strrent
scheme, the Node-Bs may be relied apon to schedule and assign uplink (UL
radic resources to WIRUs. Node-Bs can make more eifficient decisiong angd
manage UL radic resources on & shori-term basis betier than an RNC, even ifthe
BNC retains overall control ever Node-Re, |

i0006] In order for & Node-B ta assign UL radio resources to WIEUs in
enhanced uplink (K1) operation, the Node-B must kpow several WIRU-gpecific
parameters. Under the current 3GPP standard, enly the RNC knows the WTRLL
specific parameters. The RNC obtains this information via radic resource contral
(RRC) megsages conveying WTRL- specific information. Therefors, itis DECessaTy
to forward the information to the Node-B for proper scheduling of radic resources

1z Bl transmissions,



[0007]SUMMARY [0008]According to a first aspect of the present invention, there is prowd_ed a
method for scheduling uplink transmissions, the method comprising: a Node-B receiving wireless
transmit/receive unit (WTRU)-specific information from a radio network controller (RNC, the. .
WTRU-specific information including WTRU capability informatlon; and the Node-_B sphedulln_g uplink
transmissions utilizing the WTRU-specific informatior_l inclu_dlng the WTRU (_:apablllty information.
[OOO8a]Acc%qH} to a second aspect of the present invention, there IS prow_ded a Node- B for
scheduling uplink transmissions, the Node-B compr%t%‘\./lé’?é’celve.r for receiving wlreless
transmit/recBV&Linit (WTRW)=pedific firformpatios, ithepMIR Unapasiichaformation.ingwdesWTRU

ility i i ' [ issions from WTRUs
ability infermatieniangh.antchadiiescanfighured.fo schedule ur Immrgn_%mlssmns m
3§IFi)zing %e ngﬁgégi%_ig%rmatior? including theOWTlg%%gén&gb‘ﬁ|ty0|n%orrﬁ%(ﬁévﬁl?glﬁ%lﬁisBRlEF

DESCRIPTF(%?\T B BH Tﬁé)sspccmc information from a radio network controller (RNC), the
WTRU-specific information including WTRU capability information; and the Node-B scheduling

uplink transmissions utilizing the WTRU-specific information including the WTRU capability
information.

[0008a] According to a second aspect of the present invention, there is provided a Node-
B for scheduling uplink transmissions, the Node-B comprising: a receiver for receiving wireless
transmit/receive unit (WTRU)-specific information, the WTRU-specific information includes
WTRU capability imformation; and a scheduler configured to schedule uplink transmissions from

WTRUs utilizing the WTRU-specific information including the WTRU capability information.



[0010]Figure 1 is a diagram of a wireless communication system. 100111Figure 2 is a block diagram

- for transferring WTRU-specific infoimation among network entities in accordance with the present
invention. [00121 Figure 3 is a flow diagram of a process for transferring WTRUspecific informatiOn in
accordance with the present invention. (00131 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS rani AlThe present invention will be described with reference to the drawing figures
wherein like numerals represent like elements throughout. [0015]Hereafter, the terminology "WTRU"

includes but is not limited to a user equipment, a mobile station, a fixed or mobile subscriber unit, a
pager, or any other #)pe%f device caBBbie S operatifgI & RiFel8ssRavirafient. When referred to

hereafter, the termirolagy "Nod&@}émigd%@a&ﬁmt&m&g@@éﬁm@gggm@ﬁite controller, an
access point or any gther type of interfacing device in a wireless environment, 16]Figure 1lis a

block diagram of a w@regss_corg%ﬁcgti}bsn aSy%%/{égr% %ﬁﬁﬁ%gfgh %’ﬁ“ﬁ%ﬁxﬁ)es c rﬁ%)fﬁ%lurality of
Node-Bs 104, (only BY&bafiitg sHowncafiereaekines de Beepheeyers:dhe memorieetisct08a, 108b,
108c. There is typicablyione "servjsgecelis thabsenas-ihe VT RLIcLO2:dbut-therMVAR Wi may be in

soft handover with sgeial sglls2tans,fime. Earexamnle, in £y operation. UL ransmissions are
. 3

scheduled and radio resources are assigned by the No 104 to the RU 102 through a 'serving"”
cell, for example cell 108; to which the WTRU 102 has established a connection. The WTRU 102 may
also be connected té6tker CENSLBEGBERBACHISItGrandover: FeOITYRigererdvis @iboekidiagram of a

system 200 for transfeyring WTRLL specific:informalion{o,supRorhEY gperation in accqrdance with the

vvvvv 4] IS

present invention. The system 200 includes at least one WTRU 202, at least one Node-B 204, and at

least one RNC 206. EBRE IR IARE Sip S dinhding o8, Btr onrbetivessbais WTRU 202, the
Node-B 204 and thelRRNE 206. YhitiatfisrarhRE 206 ah tHHTR W ERB:Spécific infoimationftom a WTRU

202 using RRC mes@%ié}ﬁﬁpment, a mobile station, a fized or mobile subscriber unit, a pager, or
any other type of device capable of operating in a wireless environment, When
referred to hereafter, the terminclogy "Node-B" includes but is not Hmited to &
base station, a site controller, an access point or any other type of interfacing
device in a wireless envirgnment,

[00186] Figure 1is a block diagram of a wireless communication system 100
in which an RNC 106 controls a plurality of Node-Bs 104, (only one being shown),
and each Node-B 104 covers one or more cells 108a, 108b, 108c. There is
typically one “serving cell” that serves the WIRU 102, but the WIRU 102 may be
in soft handover with several cells at one time. For example, in KU operation,
UL transmissions are scheduled and radio resources are assigned by the Node-B
104 to the WTRU 102 through a “servin g” cell, for example ceil 108¢, to which the
WTRU 102 has established a connection. The WTRU 102 may also be connected
to other cells in support of soft handover.

[0017) Figure 2 1s a block diagram of a systein 200 for transferring WIRU-
specific information to support EU operation in accordance with the present
invention. The system 200 includes at least one WTRU 202, ot least one Node-B
204, and at }east one BNC 206, Communication links support signaling 208, 210,
212 between the WTRU 202, the Node-B 204 and the RNC 208, Initially, an RNC
206 obtains WIRU-specific information from a WIRU 202 using RRC messaging

R



~ 208 during the initial connection. The information transferred from the WTRU 202 that is needed by the
Node-B 204 is primarily physical transmission and reception capability information. The WTRU-specific
information is then forwarded from the RNC 206 to a Node-B 204 to be used in scheduling UL
transmissions for the WTRIJ 202, 10018)A new signaling procedure may be utilized to transfer the
info). illation from the RNC 206 to the Node-B 204. Alternatively, the existing mechanisms, (for

example the RadioJ ol Rl g.igaeduig, auaplunang b testaces), may be ”%gdg%‘vgﬁg order for the

RNC 206 to forward relevant WTRUspecific information to the Node-E : ﬂlﬁh_ou specific
protocol or format FEed 8 FaREMRLRE MifoMrdtioreiids PEANt & we Bidsentinseriond by way of the

present example, thestraivoferpiifisyinfeimationfrofih GRING-206ite thedNage.B 204is.via lub

interface 210 and Iy, ipeifaceAe RAE:206 transiessthe TR Wzspesific information fp the Node-B
204 via the Radio Network Subsgyg%em Application Protocol (RNSAP) contro procea%re (over the lur
t

interface) and the NEJ& B ASHTicAtioN AP) control protocol (over the Iur interface). This
information may bel&igfhled atonepwitkigheliRadioobik:S etugy procedilivedn theAdTRANRE0019] The

forwarding of the WEERibhsRecHis-niar MAoBmay:asawan FeRRONSE-Q. A discrele gueRt, such as when

the WTRU 202 entergcgg g%ﬁ}gbl@ogeesx ser\iiecghin ggfﬁ,%lg% rea covered by the RNC io% or when the
WTRU 202 leaves the Serice atea. Alternatively. the Torwaraing OFtHE AU Epaefilihformation
may occur periodicHif @G tRE Tifatididiet & eatioMniosREreBP théwTR RO PHERES the
WTR-U-specific infepmétion:180261 The imansfer oftha Wb tspesifiginfosmationmay:be initiated by

either the RNC 206,9; the Node-B.204. If it is initiated by the RNC 206, the ,TRBJ-S_ ecgic information
is transferred at the initiation of the service or at the gfe%t?o% 0?%1[;%%%@;63}8; R Y%"pggé)l ic information

from the RNC 206 {83FERIGHEBR Y0 4D A em iRl L4 Rggeati poaom 4 ¢ &6 SOthe iformation to be
forwarded from the ANCE2DBt Ik thie NbdesB-2042 Hnanhe:RMNEG:206. suhsequenty transiess the

information upon reseiRk ek ihekeaesliamihe ode & 2ot 982 VIR eshedicinformation

includes, but is not Jimited to: WTRTJ capabilities with respect to EU; information affecting data rates

and throughput; and TRTSFIRARIORTEGAIMnG BRI cHF ARt Haf et BRHRRTCHaT icidKsHes allocated to a

WTRU and relevanirtgraapodesd Bhe Node B Application Part (WBAP) control protocol {over the Tur
interface), This information may be signaled along with the Radio Link Setup
procedure in the UTRAN,

10019 The forwarding of the WIRU-specific information may eccur in
‘response to a discrete event, such as when the WTRU 202 enters or establishes
service in the service area covered by the ENC 208, or when the WTRI 202
leaves the service area. Alfernatively, the forwarding of the WTRU specific
mformation may occur periodically during the lifetime of a radio link whereby
the WIRU 202 updates the WTRU-specific information.

(0020} The transfer of the WI'RU-specific information may be initiated by
either the RNC 206 or the Node-B 204. If it is initiated by the RNC 206, the
WIRU-epecific information is transferred at the initiation of the services or at the
detection of change of WIRU-specific information from the RNC 208 to the Node-
'Bs 204. Alternatively, a Node-B 204 may request the information to be
_fprwarded from the RNC 206 to the Node-B 204, and the RNC 208 subsequently
transfers the imformation u;pén receipl of the request from the Node—B ~204.1
[0021] WITRU-specific information includes, but is not limited to: WTRIJ



100221Information affecting data rates and throughput includes, but is not limited to: the number of
multi-codes supported for UL physical channels; modulation schemes and coding rates supported for
UL physical channels; automatic repeat Mquest (ARQ) buffer or memory sizes in the WTRU; WTRU
power class; number of hybrid ARQ (H-ARQ) processes supported in the WTRU; the form of available
WTRU memory for EU; supported bit rates and bits receivable per transrn't time interval (TTI) at layer |
(T 1) or layer 9 (L2) level; and capability fora}?imultaneous reception of other than ElJ-specific channels

by the WTRU. [0023ftRESHRISHSHGABRrSieat dnir Famaporcttshine e kanietensibeomsiodes, but is not
limited to maximum axdminirartipowetasditin ggpititt oL iphysicel ehanne|shsharediccdedicated

physical channels allogated by thetWTREtspreading apdsgrambling codes, periodicity or
enumerations of tim&i@\%rvals \Q/DFILen the W can be allocated shared channel usage); and

information on HSD TRU capability ciass 1oF DE-aaiizand Yonoaphassiadentimvertion is
applicable to both fréguiEsclp divisiohteheslek (FDDY@lvd trpediesion dlpexyBDyumades. Because of
the commonality of highetayerdRRG: arviaduslh).signaling.ien FRDANGTDRMades. all parameters
listed above also app| ﬂtr%a%;l'rDDemﬁoge. EI%@&E&P L‘Egg)!iplication, some TDt -onli‘ﬁarameters should
also be included, such as numBer of EU TDD service timesiots pet R hlimbser SFEY TDD
spreading codes pePYTRIISENRFERCTRESIBE ARE diloWeblerardconfippntibie pwaFsétiings of
physical channels ofieUdFR RAMTREpertirResiataneyper WTRM: Q023 High SpeegthData Packet
Architecture (HSDPA) WTRU. capabilities for Q&lgeg\?é?&ﬁﬂsm5%%9@5(@%\/9 several mon attributes to

b P2 R

2 L.commol
EU WTRU capabilities for UL data transmissions. Since a Node-B prov’la‘es _%‘h‘é&n‘rf%v&’both DL
HSDPA and UL E1J %8 (AR SHeUE Rers tiecs Bty 16 dyrriviadly/-arswibutkamsitdiliies between
UL and DL servicestipotértidlly on a TTI basis, and to better determine UL and DL transmissions for

improved quality of sepige (Qashandmerscfisientuseoliadipresayises O2BAEIGHe 3 is a flow
diagram of a proces&&%&%&g@gf}%{g& ex\él: mUa-ximum or minimtm power settings of UL or DL ‘
physical channels; shared or dedicated physical channels allocated by that WIRU
(spreading and scrambling codes, periodicity or enumerations of time intervals
when the WIRU can be allocated shared channel usage); and information on
HSDPA WTRU capability class for DL services.
i0024] A The present invention is applicable to both frequency division
duplex (FDD) and time division duplex (TDD) modes. Because of the
commonality of higher layer (RRC or via Tur/lub) signaling for FDD and TDD
modes, all parameters listed above also apply to & TDD mode. For a TDD
application, some TDD-only parameters should aiso be included, such as number
of EUTDD service timeslots per WI'RU, number of EU TDD spreading codes per
WTRU and per time slot, and allowable and configurable power setiings of
physical channeis of EU TDD WTRU per timeslot and per WTRTT,
[0025] High Speed Ilata Packet Architecture (HSDPA) WTRU capabilities
for DL data transmissions have several common attributes to EUJ WTRU
capabilities for UL data fransmissions. Since a Node-B provides scheduling of
both DL HSDPA and UL BU services, the Node-B has the ability to dynamieally
distribute capabilities between UL and DI, services, po’céntiaﬂy ona TTI basi;g,

and to better determine UL and DL transmissions for iinproved quality of service



specific information in accordance with the present invention. A WTRU 202 establishes a connection
1212 to a Node-B 204 in a region covered by an RNC 206 (step 202). The RNC 206 obtains
WTRTJ-specific information:-from the WTRU 202 using RRC messaging (step 204). The RNC 206
transfers the WTRU-specific information to the Node-B 204 (step 206). The transfer of WTRU-specific
information may be initiated by the Node-B 204, The Node-B 204 is configured to schedule UL
transmissions from the WTRTJ 202, and utilize the WTRU-specific information in operation of EU
transmission. [OOZ?{Q&%@I rﬁ%ﬁ%@fﬁ?’é@“ﬁﬁﬂ%f’éﬁﬁ&ﬁf@%ﬂﬁe present invention are described in the
preferred embodimdf@&éh particlitaredmbifieri dirreaoctf feature0t e ément.daniag Waertialone (without

the other features apghglemenis-atibeinrefered.embodiments).onin Narigys combipatigns with or
without other featuresta&d :glements of. th% rgse&l (i{w rétion_. CLAIMS What is claimed is: I.A method
18 L %n C()} i) &g 14

for scheduling uplink TransmMisions. the methad oSG <= “ANEHE S TSLENIR g i atedd
transmit/receive, unit (e +8U JL5p B2 opiainio TromsasdtioniemoiedontrBisVORNC) 2the
WTRU-specific informaiioRROCHelingMETiRGh capability mtn-pedionnane: the thehodg:Bscheduling
uplink transmissions _uytilizing the WTRU-specific information including the apability
information. metho 2.‘%’%0’ C a?&%ﬁ?%ﬁ%ﬁté%% %?ér%)éci#(% ?n%g?%g%fo‘%@gé%W%u capability
information with resPEEFRS tRdGERE FatiTep &itiet SHipepiciEtt el msdhidiecahfiplink (EU) and high
speed downlink packetesiokeSs (tatSRRAYns from the WTRT 202, and utilize the WTRU-specific

information in epevation of EU {ransmission.

{027 Although the features and elements of the present invention are
described in the preferred embodiments in particuiar combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elementis of the present invention.



3. The method of claim | wherein theTRU-specific information includes information affecting data rates
and throughput 4. The method of claim | wherein the WTRU-specific information ingludes _
information on physical and transport channel characteristics. 5. The method of claim | wherein
the WTRU-specific information includes time division duplex (TDD)-specific parameters. 6. Thg
method of claim | wherein the WTRU-specific information is received upon establishment of a service
and upon any change of the WTRU-specific information. 7The method of claim | w_herein_the
WTRU-specific information is received perlogﬁgXf 8. A Node--B for scheduling nplink

o%ecel

transr{g}%?;llqng.1 p ode-B comp a receivef ving wireless transmit/receive unit
(WTRID-specifi cnl?\%\clm NA/TRU-specific information includes VitTRI1 capability information; and
i. A method for scheduling uplink transmissions. the method comprising:

a Node-B receiving wireless transmit/receive unit (W7TRU-specific information from a
radio network controller (RNCY, the WTRU-specific information including WTRU capability

information: and

the Node-B scheduling uplink transmissions utilizing the WTRU-specific information

including the WTRU capabiiity information.

2. The method of clatm [ wherein the WTRU-specific information includes WTRU
capability information with respect to third generation partnership project (3GPP) enhanced

uplink (EU) and high speed downlink packet access (HSDPA).

3. The method of claim 1 wherein the WTRU-specific information includes

information affecting data rates and throughput.

4 The method of claim 1 wherein the W'TRU-specific information includes

information on physical and transport channe! characteristics.

5. The method of claim 1 wherein the WTRU-specific information inciudes time

division duplex (TDD)-specific parameters.

6. The method of claim | wherein the WTRU-specific information is received upon

establishment of a service and upon any change of the WTR U-specific information.

7. The method of claim | wherein the WTRU-specific information is received

periodically.

_6-



scheduler configured to schedule uplink transmissions from WTR As utilizing the_\A/TRU-sp_ecmc
information including the WTRU capability information. 9. The Node-B of clalm 8 Whereln the
WIRti-specific information includes WTRU capability information with respect to third generation
partnership proiect (3CiPTB enhanced uplink (FU) and high speed _downllnk_ packet access (1_ISDPA).
10. The Node-B of claim 8 wherein the WTRU-specific informaiion includes mfp_rm_atlon aff_ectl_ng data
rates and throughput. The Node-B of claim 8 wherein the WTRU-specific _mformatlon_ includes
information on physical and transport channel characteristics. liThe N_o_de-B of claim 8 wherein the
WTRU-spec tic information includes time division duplex' (TDD)-_specmc parame}ers.. 13. Thg
Node-B of cfaim 8 W%?%&ﬁ@vwmﬁépéﬁﬁéiw@mﬂmlicsmseebsi\léddmﬁbmestabi;s@ment of a service
and upon any,changerof Me WTRWrspeciic,nformatiqn. ... 14:1iieNode;B of claim 8 wherein
theR%ﬁ@g(]:iﬁnc@i“r]fgn,i“rr;;txlgnr is received periodical ly. B

PR U-spectlic intormation includes WTRU capability information: and

a scheduler confligured to schedule uplink iransmissions from WTRUs utthizing the

WTRU-specific information including the WTRU capability information.

9. ‘The Node-B of claim 8§ wherein the WITRU-specific information includes WTRU
capabihity information with respect to third generation partiership project (3GPP) enhanced

uplink (EU) and high speed downlink packet access {(HEDPA)

0. The Node-B of claim 8 wherein the WTRU-specific information includes

information affecting data rates and throughput.

1. The Node-B of claim 8 wherein the WTRU-specific information includes

information on physical and transport channel characteristics.

12. The Node-B of claim 8 wherein the WTRU-specific information includes time

division duplex (TDD)-specific parameters. .

13. ‘the Nede-B of claim 8 wherein the WTRU-specific information is received upon

establishment of a service and upon any change of the WTRU ~specific information,

[4. The Node-B of claim 8§ wherein the WTRU-specific information is received

periodicalty,



METHOD AND SYSTEM FOR TRANSFERRING WIRELESS TRANSMIT/RECEIVE UNIT-SPECIFIC
INFORMATION ABSTRACT The present invention is related to a method and system for transferring
wireless transmit/receive unit (WTRU)-specific information to support enhanced uplink (EU) operation
in a wireless communication system. A radio network controller (RNC) obtains WTRU-specific
information to the Node-Bs. Each Node-B is configured to schedule uplink transmissions from a WTRU
and utilize the WTRU-specific information in operation of EU transmissions. FIG. 3

METHOD AND SYSTEM FOR TRANSFERRING WIRELESS
TRANSMIT/RECEIVE UNIT-SPECIFIC INFORMATION

ABSTRACT

The present invention is related to a method and sysiem for transferring wireless
transmit/receive unit (WTRU)-specific information to support enhanced uplink (EU)
operation in a wireless communication system. A radio network controller (RNC) obtams
WTRU-specific information to the Node-Bs. Each Node-B is configured io schedule uplink
transmissions from a WTRU and utilize the WTRU-specific information in operation of EU

Transmissions.
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