[ 0001] PAG NG OVER A HI GH SPEED DOWALI NK SHARED CHANNEL
[ 0002] TECHNI CAL FI ELD [0003] The subject matter

di scl osed herein relates to wirel ess conmuni cati ons
nmet hods and apparatus. [ 0004] BACKGROUND
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[0006] In order to allow WTRUS to determine ownership of the information

on HS-DPSCH shared channels, a base station also sends one or more parallel
high-speed shared control channels (HS-SCCHs). Among other things, the HS-
SCCHs provide detailed data to enable receiving WTRUs to determine which
information transmitted on the HS-DPSCH is addressed to a particular WIRU
and to enable the particular WTRU to recover the transmitted information.

[0007] In HSDPA, a base station utilizes three key concepts to achieve
high-speed data transmission. The three key concepts are: adaptive modulation
and coding (AMC), retransmissions using a hybrid-automatic repeat request

(HARQ), and base station scheduling.



conditions as perceived by a WIRU i n comruni cati on

W th the base station. In order to acconplish this,

t he base station can schedule transm ssions to
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CELL UPDATE or return to sleep node until the next
pagi ng occasion. [0013] One technique for reducing
this state transition tine is to map the PCCH to a
hi gh- speed downl i nk shared channel (HS-DSCH) instead
of the PCH A faster downlink rate results in a
shorter transm ssion tinme for the pagi ng nessage and
faster state transitions. This protocol stack
architecture is shown in Figure 2. The inventors have
recogni zed several problens that exist when nappi ng
the PCCH to the HS-DSCH. [00141First, HSDPA is
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downl i nk. This involves assigning a WIRU an addr ess
HS- DSCH Radi o Network Tenporary ldentifier (H RNTI),
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[0016]) Third, a WTRU in Cell_PCH or URA_PCH state is unable to send

channel quality indication (CQI) information to the UTRAN because no uplink
communication is possible. Thus, the base station cannot take full advantage of
the AMC techniques required by HSDPA.

[0017] Fourth, once a WTRU receives a Paging Indicator on the PICH, the
WTRU expects a baging message in the associated S-CCPCH. This S-CCPCH
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description, given by way of exanple in conjunction

Wi th the acconpanying draw ngs. [0023]Figure 1 is a

bl ock drawi ng of conventional WIRU states for a radio
resource control (RRC) connected node. [0024] Figure 2
are conparative stack diagranms providing a conparison
of a conventional Pagi ng Channel (PCH) protocol stack
architecture for mapping a |ogical Paging Contro
deb@rs s 80 dRGssHiften the PIOH. TA PISDRA,Gf baite B@@iﬂntsahaidt&)ﬁmu

agi n nd a
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(Ed@f@irﬁ%%&am&%‘im phegr. hi gh- speed shared cont r ol
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states without the above mentioned disadvantages is desired.

[0019] SUMMARY

[0020] An apparatus and methods are provided for paging in a HSDPA
connected mode CELL_PCH or URA_PCH state. Preferably, a WTRU is
configured to select various PICH information that is broadcast by a base station.

The WTRU is preferably configured to receive paging messages, based on the
selected PICH information. In one embodiment, a preferred WI'RU is configured
to receive paging messages, based on a PICH, a HS-SCCH, and a HS-PDSCH. In
another embodiment, a preferred WTRU is configured to receive paging
.messages, based on a PICH and a HS-PDSCH. In both embodiments, a time
delay parameter is preferably used so that the WTRU may listen for either the
HS-SCCH or HS-PDSCH for a period of time and return to a sleep mode if no

paging message is received.

(0021] BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings.

[0023] Figure 1 is a block drawing of conventional WTRU states for a radio

resource control (RRC) connected mode.
[0024] Figure 2 are comparative stack diagrams providing a comparison of

a conventional Paging Channel (PCH) protocol stack architecture for mapping a
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a PICH frame and associ ated HS- PDSCH subfranes
[00291Figure 7 is an illustration of an HSDPA network
configured for paging in accordance with the teachings
of the present invention. 100301DETAI LED DESCRI PTI ON
[0031] When referred to herein, the term nol ogy
"Wreless transmt/receive unit (WIRU)" i ncl udes but

is not limted to a user equiprment (HE), a nobile
Rigital Paging Gontell ChanfiglliPCEH witic thdhahpping bf a POCIY RS 2 HS-

I ar. phone, er sonal .di gi i, St
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ferred to herei.n, the term nol ogy "hase_ station”
[Rebes Bt os inie iom ogvn o Rymetisd 7 cqalesing PICH
m&ﬁftdng&omgacm%§5teagnmrn§aeﬁh,br@attqcam.. other type of
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Pagi ng I ndicator Channel (PICH) is optional. A first
4¥9Sed configuration and nethod utilizes a PICH and

898INY  Jr Pitie 6 f SR LI AEAFAMLRthgdhifgieRtioRhifBétween
nmet hod utilizes p_attyéﬂlg g)ro%%;, but i nstead of using a
PPEH frame gpd apweiated BB dPI A srbirawpannel  (HS- SccH)
Poggal | NOFRAULE 4N 8 Muk@WR0S 3F An HASDPA iRk EoafiBBred for
associ at e h its. own gr oup hi gh-speed downl i nk

d wt
RABREH 2q5ardaere Viib-theteachinggrbthediraennt ixventigact i on
identifier (HHRNTI). The PICH may optionally be
retai ned for support_of |egacy WIRUs. A third
[BP%@]erred confi gur atDEﬁA&hﬁDéﬁ%ﬂlfmlﬂN zes a PICH and

[008119hs pewpthet Q¥falried ko REE, B teShHROREy CHRAIBR transmit/receive
(HS-DPSCH) . [00331ln all three preferred

whWIHLAY irshadesrhnt e ppblmiter o gy erer eaipment {UBAq mgbile
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System information by adding a new information el enen
Pasestatisn sprludesytenet limisedring NedaBor ritq apBpllen ap gecess
t PV of 20§ WtiRlrBy2B f 3R PGLRE Cvive NABHbIE of [o?@x%‘ﬂi]néﬁ% a
broadcasted configuration information imay include:
VACEIRRORASHTOMBBRA capabi lity; a conmon HS-DSCH radio
(0633101 k txgnsaci Al m@amd!sffmef,aéihgﬂ}%ldeut pcheaits kA PCH

pagi ng nessages; conmmon hi gh-speed downli nk physi cal |
stafge inja bighrspeed dauglimba@icketagease (AP PBA) wireleggi¢amgmynication
: i i i :
nhtd Gl fichfthtiONs Sffifrethod
Frent et REOOME, Mol PRACAREPHRD SLALERUIN ERMRpIats ar
disclesedsenme imwihiehy uliration ohpfitpeing Indientpn Chnppedr @ICHNds
o&a@ﬁnﬁ. K€hirst preferred configuration and method utilizes a PICH and paging
groups. A second preferred configuration and method utilizes paging groups, but

instead of using a PICH, a high-speed shared control channel (HS-SCCH)
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[ 00351An exenpl ary broadcasted configuration

i nformati on nessage i s shown below in Table 1. The
Need colum indicates if the information el enent (1E)
is a mandatory or optional parameter. MD indicates the
IE is "mandatory" and nust be broadcast and then
received by UEs to be able to use the feature. The
Mul ti column indicates for a parent paraneter how nany

b%&hﬂﬁ@ S&c&furE Qﬁov@?édcﬁ f@éfg%@%lﬁf tode ﬁs@kﬂa%ﬂe&ﬁth #£9bwn oup
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Description Scr anmb Secondary scranbling
YokRUS) A tirdipasfareag f@eﬂémta@oa ang psthadtilizes pEICIEapd g high-
E%egrm%nﬂ 2 fg%#&&al'sﬁa?é@"@ﬁaﬁﬁéﬁﬁ%‘-DPSCﬁ?.d e as for the
0033] In all three preferred configurations and methods, in order tomap a
Paging Control Channel (PCCH) to the HS-DSCH, high-speed channel

configuration information must be provided to the WTRU. This configuration

information may be received in a base station broadcast as part of the system
information by adding a new information element to an existing system
information block (SIB) and/or defining a new SIB and associated schedule.
[0034] The broadcasted configuration informatioﬁ may include: PCCH over
HSDPA capability; a common HS-DSCH radio network transaction identifier (H-
RNTI) to be used for paging messages; common high-speed downlink physical
shared channel (HS-PDSCH) information including a HS-SCCH scrambling code
and channelization code; common HARQ information including a number of
HARQ processes, memory partitioning related parameters, and the like.

[0035] An exemplary broadcasted configuration information message is
shown below in Table 1. The Need column indicates if the information element
(IE)is a mandatory or optional parameter. MD indicates the IE is "mandatory"
and must be broadcast and then received by UEs to be able to use the feature.
The Multi column indicates for a parent parameter how many instances of the
child parameter are allowed. For example, there can be 1 to <maxSCCPCH> of
the PICH for HSDPA supported paging list.

Information Need Multi Type and Semantics Description
Element/Group Name Reference
DL Scrambling Code | MD Secondary | DL Scrambling code to be
scrambling | applied for HS-DSCH
code and HS-SCCH. Default is
same scrambling code as
for the primary CPICH.
PICH for HSDPA MpP 1to
supported paging list <maxSCCPCH>




Pl CH f or HSDPA supported pagi ng list MP Ito
>HSDPA associated PICH info M PICH

<nt ax SCCPCH>

info >HS-PDSCH Channel i sati on Code MP

>HSDPA associated MP PICH info

PICH info

>HS-PDSCH MP Integer HS-PDSCH channel,

Channelisation Code (0..15) associated with the PICH
for HS-SCCH less PAGING
TYPE 1 message
transmission.

Number of PCCH MP Integer number of subframes used

transmissions (1..5) to transmit the PAGING
TYPE 1.

Transport Block Size MP 1.2

List

>Transport Block Size | MP Integer Index of valuerange 1 to 32

Index (1..32) of the MAC-ehs transport
block size

Table 1
[0036] The HSDPA associated PICH information element shown in Table 1

may also be broadcast and received along with an information element DL-
HSPDSCH system information that is used for a WTRU operating in
CELL_FACH state, or these elements may be broadcast to WIRUs only
operating in CELL_PCH or URA_PCH states.
[0037] Referring to Figure 3, a method 300 for selecting PICH information
for HSPDA based paging is illustrated for an appropriately configured WTRU.
The method 300 begins with receiving an "HSDPA Associated PICH Info"
information element (IE), (step 310). This IE is transmitted from a base station,
and may be broadcast. After receiving the IE, a WTRU compiles a list of
candidate PICH for' HSDPA information and determines a value k2 that
corresponds to the number of candidates, (step 320). The WTRU then calculates
a PICH candidate selection index, Indexricx according to equation (1):

" Indexpic = U_RNTI mod k ; Equation (1)
where U-RNTI is the UTRAN radio network temporary identifier, (step 330).
The WTRU finally selects the PICH information from the compiled list based on
the calculated Indexrich, (step 340).
[0038] Referring to Figure 4, a signal flow diagram 400 of preferred
HSDPA paging procedures disclosed herein includes a Serving Radio Network
Controller (SRNC) 405, a Controlling Radio Network Controller (CRNC) 410, a
Base Station 415, and a WTRU 420. The signal flow diagram 400 generally

shows the radio resource control (RRC) layer of all entities depicted, with the
A




I nteger (0..15) HS-PDSCH channel, associated with the
PICH for HS-SCCH | ess PAG NG TYPE 1 nessage

transm ssion. Number of POOH transm ssions MP | nteger
(1..5) nunber of subfranes used to transmt the PAGQ NG
TYPE 1. Transport Block Size List MP 1.. 2

exception of the WIRU 420, which shows both a WTRU physical layer, WTRU-
L1, 425 and a WTRU RRC 430 layer. It should be understood however that
various layers may perform the described functions. The example signal flow
diagram 400 is based on a WTRU in discontinuous reception (DRX) mode.
[0039] The base station 415 uses the DRX information of the WTRU 420 for
scheduling paging messages destined for the WTRU 420. In this manner, the
base station 415 will schedule paging messages destined for the WIRU 420 when
the WTRU 420 is not in a sleep mode, thereby reducing the amount of time the
WTRU 420 must monitor the HS-SCCH. When the WTRU 420 enters a
CELL_PCH or a URA_PCH state, the WTRU 420 receives system information to
configure the HSDPA paging channel, (step 435). The WTRU 420 may then
determine its common paging H-RNTI as well as the HS-SCCH and/or HS-
PDSCH and HARQ setup details. Alternatively, a WTRU-specific H-RNTI may
be used for paging. There can be any number of HS-SCCHSs associated with the
paging channel and the WTRU 420 can select from among these using procedures
known to those skilled in the art, such as those based on the initial WTRU
identity.

[0040] With specific reference now to Case 1 within Figure 4, when the
UTRAN needs to page the WTRU 420, a signal is received at the SRNC 405. The
SRNC 405 forwards the message to the CRNC 410 via the Iur interface, if
necessary, (step 440). The CRNC 410 forwards a message that is destined to the
WTRU (for example, a Paging Type 1 message) to the base station 415 via the
Iub interface, (step 445). A scheduler function resident in the base station 415,
which has information relating to the DRX timing of the WTRU-L1 425,
guarantees that the message is sent only during the WI'RU awake time. This
can be implemented in a variety of ways that will be apparent to those skilled in
the art. Purely for example, the base station 415 may maintain a paging
transmit queue common to all WTRU being served by the base station 415.
Immediately prior to the WTRU-L1 425 entering an awake state of its DRX
mode, the scheduling function of the base station 415 queries the paging transmit
queue to determine whether a message is destined for WTRU-L1 415. If the
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>Transport Block Size Index MP Integer (1.22) Index
of valuerange 1 to 32 of the MAC-ohs transport bl ock
size Table 1 [0036] The HSDPA associ ated Pl CH

informati on el ement shown in Table 1 may al so be
broadcast and received along with an information

el ement DLHSPDSCH system i nformation that is used for
a WIRU operating in CELL FACH state, or these el enents

dermkiaakis® adsRgtvel theWesb/staRiohny4 16ReAmkdifith bagitfiddi&Eht on
t%ré RA PCH states. [0037] Referring to Figure 3, a
FHEH ep £09)- sel ect i ng PICH information for HSPDA

06580 PagAREr d fimielihtdial 38 wihikh i8 BetRIRA ARkindhGinitime delay
configured WIRU. The net hod 300 begins with recei ‘ﬁ%ﬂw

RIFHHSSORATYRG AR RIS delayPICH HESsFReY Hhe hasesta
trhfomitd #le@Brrddfdhdinkthesshe dsing b 36tafHoh bEWTRIORpEifdASEing

station, and may_be broadcast. After receiving the 1E,
B-RAVE pddsessiondhe HS $GEHoEtepA73) ¢ dhomersags is inappes to the

HSIPYS0H | (9f pad). IS5 dFhRBEer AR kiR ek uiv B hy BOR&AISRASTSnd
to the nunber of candi dates, (step 3201} %’he W'RU_t hen

Rrafietarmined. AbppaameierdipaHesosE MRy he Prrgdgast from the base

RIS RIRhs pAARERE Bt A iRBHAREION of dther system transmission or
I ndexprcH = U RNTI 'nod k; Equation (1) where U-RNT/_is

hrpedoastRARhe tigeslelast panareterfinwnanay bedefinedimathematigyly as

on@ys: The WIRU finally selects the PICH information
romthe conmpiled |ist based on the cal cul at ed .

| ndexpr om ( st BpCIBHSYcH NN IBIORSI@ICHHAgCL.YAR gur Eanation ()

pogal Tl oy diadsaie A&%@&%ﬁﬁgfﬁ&%ﬂ%@?ﬁmémw and

procedures disclosed herein includes a Serving Radio

ubseuveRt Tansmiskion chysrigapay beuses. Whenithe mepspeRigdpgrarded

ﬂﬁﬁlwm@@b Lot ask SEoh A%0¢hehaBasttohallb ABathlstored Btk
WRU 420. The sqlégnal f1 ow di agram 400 general |

message ithe WERY speclotrraamissienayrus RReyhediing ﬁamctlém of the
13t biaki58 4@5 Qélﬁetiﬁgs tHd &sttaggfor transmission to WTRU 420 during an

awake time based on DRX information of the WIRU 420. The message is
scheduled during a future transmission time interval (TTI). In other words, the
message is scheduled for transmission based on a current TTI (TTIcurrent), plus a
time delta, A. The base station 415 calculates A based on the WTRU-L1 425
DRX cycle. During the time interval A, the base station 415 may perform further
scheduling algorithms to determine whether any MAC-hs packet data units
(PDUs) require transmission in the current TTI, TTIcurrent. The base station 415
may then transmit the paging indicator on the PICH immediately prior to the
scheduled future time (TTIcurrent + A). The time between PICH and associated
TTI may be fixed or variable and may be hard-coded or broadcast as part of the
system information.

[0043] The WTRU-L1 425 monitors the PICH when awake looking for a
paging indicator. When a paging indicator is found, the WTRU-L1 425 monitors
the HS-SCCH during the time interval, tpicu or A, depending on which of the
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-7- exception of the WIRU 420, which shows both a
W'RU physi cal |[ayer, WIRUL1, 425 and a VVTRU RRC 430

| ayer. It should be understood however that various

| ayers may performthe described functions. The
exanpl e signal flow diagram 400 is based on a WIRU in
di sconti nuous reception (DFtX) node. [0039] The base
station 415 uses the DRX information of the WIRU 420
above aabelimentsgreatilismg, hjakmggmsa HARNThdftHeqragidgandivdtakls

10f frvly e W ERITPE S et erd BREp il B waRts Wit nsipasing

indiedtok h)@p&ﬂ_ﬁhitﬁZQf ithe WOTRUFL 1 425 epcessfillly ricbevesby paging

duci n he anpunt i e .t.the WIRl i,t,0
i G RSk cotent oL rabeeibt Pesthe PR Tarte R s
rbﬂ?&f vECths ib@ge tihen WIRHSIPOSCHe M d/ fogwa st ﬁmhmessaige to the
or. mat i ure e HSDPA pagi ng channe
Wéh a%%é@FRﬁﬁQ%§%%@q$§84 b then determne its common
md | E&Rgﬂﬁﬁhaﬁzelyﬁhl Caxs 2 ﬁ@sﬂﬁvrﬁ@ﬁﬁg&ﬂdhp ho ﬁéﬂﬁ@hﬁsed
n set up det aj tern tively pec
Lfmmfelwaﬁ afBeIeEE Viaghe e Jubin; riacs pm tba%P\ﬁg g@
p\@/\%_le$4ym‘ézo sgsahk ?hfwstm&mimaﬁ@ﬁh it6§ ntd3saHeab tEéldW’m?l’lB
can s r.om.anon ese using ocedur es
Ll moven t %B@eﬂe%‘ﬁﬁ vig &‘qnh“tlﬁ@g@F , (Steg g Eftﬁ‘a%% SR
Wmfwt@eélﬁb H- aNtﬂ\Hég}Ca ued%ea i Tﬁe p£@9§ Qe¥idde BREbd frafismitted
reference now tQ se in
WiftAR Bredeterpiped aganhen of %@@@dhg ?ﬁﬁ‘éﬁaﬂ% h?@@?é’i DE%
wilkelip Sime RO ABM a Tine: iatNa14RRdbW el 85 ddsolbEE StsRE.C WiRn
the CRNC 410 via the bar interface, . if necessa
the WIRU 480 detepmingsibatiy pagigg la%malwg%%ﬁ@nﬁwéfthsged to
tﬂ@w'nm dz@ Qhé Bfprédp Rt e(HSPDSCHTY BonitorEa By fige WIRR-1L1 425,

gh to the base statian 415 via thehﬁ$

(5t &7 @ad the massageoy recereed ang fogy ardgd dp ihigher daysge istep
4B0).t he base station 415, which has information
relating to the DRX timng of the WIRU- Li I?

(R ant e dterpativelpdn faseddishowndp Figusp tya BiGH fsgsed it no

HALSYCag kit ddE - Upi recdiviig BEnd IREEAR TR ETLY idtéfaea Fiof the
of ways that will be ap ?arent to those skilled in the

CENC 40 seehy a3 aragingippe | megeaasashe Rasgstafirm b frapsmits a

ni@Rkddeothd WERUIDL 43P0 the RUCHSis RITOR iherflck, ¥BU85).
bei ng served by the base_station 415. Innedlately

Afier o ftime hIntgiMRLL Errcrg 2Whishy Jf i REEVRED A \iRIE HsTDSeriyF and

thitS nlPR DG as WESrHRA MW GSthl HIGleheNtPEqhEBoD8S the base
station 415 queries the ﬁ@gﬁ transmt queue _to
S

stpdiogy HSnEramﬁéttﬁ & HS-PRIG Pat)i n¥her he W 1420 is
SolRrurtd for Dperadoh&hith BathineR H-RNYMASGt bitRr wobds Qﬁé&’lcated H-

et ) et bt e T
PDBAIR! WRSTRnAttdd Nbatwakd | 1R %@C@é el m&%@ﬁ%é&h\'m Chftbr

maxi mum tinme del ay tvi acHo ase_station
detpstion efi bRl GH: N0 HSrSQEH sneraviede l%ﬁag@lﬁy‘sq GBCas elsainsd
fr?fn é%%&*a%@ﬁ Chihn} ﬁlaﬁi%g'ofngnﬁf%gﬁs%@ﬁ§ tHé‘récE‘i@e&i%es%Q%}

ste , e nessage I's mapped to the
e«i)ﬁdzte@l)gherﬁ:evq@ar(mﬂ%) TPI CH_ HSSCCH M N may be hard
coded and predeterm ned. The paraneter
TPI CH_HSSCCH _MAX may be broadcast fromthe base
station 415 as part of thegysteminformation or other
system transm ssion or broadcast. The tinme del ay
paraneter Tpl CH may be defined mathematically as
follows: WCH HSSCCH M N S1PI CH SI FI CH_HSSCCH MAX
. Equation (2) [0042] An alternative nethod for timng
the- transm ssion of the PICH and subsequent
transm ssion channels may be used. \Wen the nessage is
forwarded by the CRNC 410 to the base station 415, the
base station 415 again stores the nessage in a WIRU
speci fic transm ssion queue. A scheduling function of
t he base station 415 schedul es the nessage for




pagi ng indicator. When a paging indicator is found,

the WIRU-L1 425 nonitors the HS-SCCH during the tine

interval, tpica or A depending on which of the above

enbodi nents are utilized, |ooking for a HRNTI. If the

pagi ng indicator is not found, the WIRU-L1 425

re-enters sleep node and waits for the next paging

i ndi cator opportunity. If the WIRU-L1 425 successful ly

[046] ves :h? Hagtasgs devdiibed ﬂfova,nﬁ nb BEesSAPETD Feceived over any of
RU-specj fi c,pagjn NTI, the WIRU- 425 retrti

B arbS Stk e pectormimen e Frmual oy S rbe S

m}’td,tgmAlm -giter a _hlaylfamowﬁd thRCaiod ehisddeedtB Apscribed aZove,

ternatively,.in S in ure
hel ey peciRinn thashihn et o lE hg et et erfoimped
afteetHeaWERUr 490 rlebeivésRiNG prdébssdsthb paging ndagady (gty;psod)

BT R oL it Poiragieted PRets ieteeen (e O Hdgame
{Isiteipckhdey th&iphBing ddwati#d aad MEREEsS NREdiVId stibffMé ofBle

be use e transn1tted Wt hin
Ao AT beaetnt B WD) 106 dbladracuhetyeen i ICH
sedRUdWat HESapeisatfnittdivePthe S SOTHsldeBed BY Egﬂ@dlon 2
ndow Terns as descri bed abaove. Wien the WIRU 4
VE AR % BEFISER TRICH HISTRHMIN AN CRICH HssCeH e Jically the base
Seibe K68 dtarotrlalemWiRY tHL S-ddCH PR QRcERAMR dthrRRSBItHSs
nDnltor d By the WIRU-L1 425, (step 475), and the
PreYary Hhe bang stafiemsrqauld ’("BltHP&He"rPICﬁa*f@C&MAX to
t(rshﬁﬁm&ﬁ@})is Sdt&zt%ﬁktﬂlagtélyﬁbﬂsm 13 sﬁ@&ﬁ meﬁrébmﬁﬂat

a PICH is _used but no i.s required.

gﬁ?ﬂﬁee@“ébe PRRpciatefedS R K Pasiph éﬁf’% ’qnaﬁ ‘@ﬁlﬂééélc!l’raé’?ﬂr the

ﬁraﬁsm\é@ It sHmid. @as a paging type | nessage, the base
@batlon 415 transmts a nessage to the WIRU-L1_ 425
 BYE the mcese GiohFiguze o F‘Hﬁieé%ﬂ%’c‘é“t@ betayrendhe PIGH frgme
that liH8uddy gHeV @Jigﬂaé | iflicddrS Bndl SthB S4B §Bceived subframe of the
TPl CH Q?SH N and_Tpl CH | | SPDSCH MAX, ~as descri bed
%?é?“é%_ HPPSCE @ Similer odimiation 2aboye dhydelay smep hegveen
thd PICHME Holl 6w g e BRI SImitfeAloRBr ARMS-PYMIHENS dWER
420 is configured for operation with comon H RNTI (in
& her words a dedi cated HRNTI has not been assi gned),

the WIRU-L1 425 the tra e
transmtted bet ?/\I/feg%%é)lg\éﬁﬁcﬁ fick Ccﬂ&%g%%&m BifSation (3)

Gadyc HESCOr SRR Bt aliqne W&Et é"@ﬁ otfagsmithipgpithey HHPDSCH
dohen SeEpbA S tKERCH fs tAadR@sithd VHo‘gager' t§1e @Q&@gtm&h could

fromone or a soft-conbination o

Wit pridcicH HspRscH_Mediopranspikihe dES- PQSF%I( %Rhwsa@@ng zelnfiiepship
is SN&NS in Fi1ueP 649 first SMBIAD of 1R 8655 ed WPDQ@@I begins

above, if no nessage is received over any of

afigr iadime delanrieios, efterthg transmited PESHdtrme.ne | nt er val
0d4yra or adalths YRR f\i‘u.\tznﬁ)ﬁs ﬁﬁ% S%‘tﬁ{)ds%eéérﬁw%ﬁ aFPthethe

In the vari ous enbodi men descri ove

ru}?aaﬁoaé eyplvabingrthet Beleans viaiahia M3 DHGHREREPTHAN| may Hee
RdifidBYo afovpﬁrsfnﬁmeﬁé&ﬁfn mngéﬂf Blé}fl tJ %%% A pﬁCH

processes the pagi ng nessage

stafge In B#rtwljimr éh%fvalaahlﬁ ivhogld| @yl@te sw RIS (e rpaging v1a
[

FYOEAS STRokieg) uhiF ARG BEnRAY PO A SRACPEHIe R

received at the MWRU The _¢gigl ay Tema between the PICH

and follow ng nessage transnmitted over the HS-SCCH is

defined by Equation 2 above and is between

TPI CH_HSSCCH M N and TPI CH HSSCCH MAX. Typically, the

base station will start transmtting the HS-SCCH

Ince_esscce_mm after the PICH is transmtted.

However, the base station could wait until

TPI CHJI SSCCH MAX to transmt the HS-SCCH This tim ng

relationship is shown in Figure 5. The first subfrane

of the associ ated HS- SCCH begins after a tinme del ay,

TECH, after the transmtted PICH frane. [0048]In case

e~ o~ 7




Typically, the base station will start transmtting

the HS-PDSCH texii_asposca mx after the PICH is

transm tted. However, the base station could wait

until TPICH HSPDSCH MAX to transmt the HS-PDSCH. This

timng relationship is shown in Figure 6. The first

subfranme of the associ ated HS- PDSCH begins after a

time delay, Inca, after the transmtted PICH frane..

m%ﬁ}dbhnlalighohﬁglﬂeﬁ @s IthTe serotigi IHSHI lﬂ(l JF pé&dial lid]ﬁﬁﬁid Ml fe is at
| be ove, the ru eval uati ng the Bool ean

&5‘??% eﬁé‘%ﬂ%“ﬁ%‘t‘*ﬁﬁﬂﬁ‘%@*-be modified to al | ow

[BBOA r ec Bpferfing ité) Figiee Coh IHITTPA shpdbie divdldsh CobRAnRation

i bl 0y oy e

nammk @ed) I BRédhtation 7260 dRidds St sth&dulsh 0 fok sé}f&dhﬁné biding

Respger vatithy EICH. BSCGH, SR b G sm dasrpembrsion iThe
édh@&@l]eReﬁe Ibiaynﬂls& endradB pcaksing dd%@t%ﬁ@@ ﬁcé@bh@'@?ﬁus

nnﬁg 2%) .net wor k 700 i ncl udes base
jpnzBfprmatiomegserved omt%t%lilgcﬂépm khezwa‘RLB
thedials@ Btatidl 7206 aiesivér Toohedid WIRUPP1Ld i‘i’x&luﬁ@@ﬁ ¥k 89 770
§g9 nmessages. over the Pl CH, = HS- SCCH, - PDSCH
CHEST 10 oThe Preqesser HAY iR mreferaly mﬁwgé to perform
wﬁmnﬁqﬁo&egag T841RGreGARAPbY ithé SBTROI710! O&@SA {Hdsd 8bdcP¥ad
gg%e station information received from both the RNC
e Jrith referepsnty Figyre Sand Bigysed- ckhetprogesserg770 is further
ﬁxﬁﬂﬁ‘ﬁﬂ? cigurbdto cBBeroll\IEle%leel REALWIRIAT U BEESDPde DX

a transceiver he processor 770 is gieferab

1881%‘1“}3@&9%8 thepase F‘F’é’h"ﬁw"@g 2p 8erdragr Bheransrgiver dRQ s preferably
doffighredkobdbcdibe vHERES Z%new%n%mwm Fﬁ tHe9atd B&ion 720,

above with reference to Fi Igure 4. The

igelydingdhe PIGH, HS-pGEHRapd Q?’Qbﬂ y conf igured to
005t ol aATRBGaEYEARIre add Qe MERY afé Qes'i:?ﬂ)e@ A ] ﬂg@fcular

information to the base station 720 as desired.

corkiRAting o pachgfrature freslemeny gan: be fused, adanet \slth@etethpeother

f?ﬁ“ﬁ‘?’fﬁ‘%‘?ﬁ% ?Ehfm%c&ﬁ&n*aymﬁmmh%? Fithbat dt8Br f62fhres
angphempontsh Shemethods aF Hew ﬁW%P@Nﬂ?@@%ﬁ%%@@r@B@@lenﬁed

80O empteP Yirbia, AdofSRHFE)] HekitARare BR6FLRHUnEa Rbmputer-

el ement can be used al one without the other features
raafiphle stogpges medivm, forspxesution b gemarah purpose) computer or a
phbdeBQI EQLRBTesk o?@)tn'ﬁglﬁér %Qaﬁbgm%gééme&_ Bﬁls'ﬁélb@gé ré%ﬁ only
flow charts provid herein may I npl enent ed
IR EOM): @graamoms BICESfamemony (Rmmﬁeguswmbe meen@pry,
sbhi@nf QRS fnokPAAARK %&éﬁ%ﬂ%&@&cﬁ%%ﬁ?ﬁ%?

a general purpose conputer or processor
rewayrile disks amagnetooptieal gaediedantheptioat Imedia auqhemCBrﬂt@M
dTAPLAYa &S veh SR BYERES menory (RAM), a

reqgi ster, cache nenory, sem conductor menory devi ces,
W@ het i ¢ Switable praedssers incuds; balwayaf éxathplesa gembral purpose

oFSARAY S b polBAEL B0 OB Lh A R et RRldi i Lignan

peidosksor (IDRPS . PI{IMSQPSDJCNQI‘IOGBSW@&H@SJ@ mgore mikxegegeepprs in
agmlagfon%m b%P c%re,g %Qgﬁghll&ug B:S('?I%C&l po(fl%§ AN hcgtu%P §5 cﬁJ}
pur pose process nt 1 onal scPrp, a di gﬁa
si gnal processor (DSP) a ﬁiurallty of

M croprocessors, one Or nbre m Ccroprocessors in
association with a DSP core, a controller, a

m crocontroller, Application Specific




Integrated Crcuits (ASICs), Field Progranmable Gate
Arrays (FPGAs) circuits, any other type of integrated
circuit (1C, and/or a state nmachi ne. [00531A
processor in association with software may be used to
i npl enent a radi o frequency transceiver for use in a
W reless transmt receive unit (WRU), user equipnent
(UE), term nal, base station, radio network controller

(xﬂh@)atecb&rmmys thiCSXI EiﬂﬂJPﬁlgraﬂﬂﬁblNERg’e Aekaybs ﬁg RGAS) cirbuits,
nction it ul es ment |n ar dwar e
Hl g}é‘?et Adpiser ago(g Firguut gbgpzfﬁgfo Amer a

tﬁmel e aAVpIdea@@zhﬁﬁ assoalaslﬁﬁ fwlmfsahﬂmee may‘bb sl to @fplement
a er, fmcro hone, a tel evision

B P8 Bron et SRRl P TR B AAtELes? e BYAFRtE it (WIRU),
Bberet0iuit\URRdetntinal bhscatatRons; Yadio dutvak R dm{thMer (RKTY or

unit, a liquid ¢ry i spl di.s t

P e g e o e VAR PP efEopH ek itk mogfiles,

ﬂ?gbmahtemsli lﬁ‘arﬂbvayfﬁmdlar mb@epé@mrs, a ?Iﬁéﬁ?ﬁ vidddeamera

an nt er net rovvse[ an or
%O%Jﬁe& Vrctjfeabon&r e SReaksERhonenANbraton Qeme,wad gragkpyy a
ﬁw&iﬁioﬂépdute@?wil&gg%mt} MERH s free hteﬂdse{\ Felhpshraf a
I N ess ransm recej ve uni

ﬁﬁ’ér%??ﬁgn?ﬁ% Ri fgrRuepeemoduiaad ?ﬁMb@‘ﬁ%Pﬂﬁc&g&ld crystal

{isSRPAL.CD) iRy SR O bYgh AR igA D e ASkINE dode(OEEMB BBy unit,
S ng recelving an i nf ormat.i on

%&E@Lfnuem@m Hpepiaplater; hdeasyne playprnwpedyle agfoternet

blﬁﬁv@éﬂ&hﬂ% an§Rfreless local area QME(WIM YbrUREWi®S Band

S J&gformatl on el enments containing PlICH
2. The met hod of enbodi nent 1,

[b054]her CEMB(DBiMEN’l‘SE| ecting PICH information for use
in receiving pagi ng nessage. 3. The net hod of

embodi nent Bethideolpaginga §VéT"é‘tS§| BAnsmiteceite upit {WIRU)

SpREMENS 8l MOMHiLR §R@CASHRIMIE a5dRBE s¥sk CMEDMAP) wireless
terrestrial radio access network (UTRAN) radi o network

@P&H‘é‘&&%ﬁl%n?‘:&'@ﬁ%% methqd\PMPIISing: he WIRU, 4.

The et hogbeaibidgTRR UinfRflatidn VIBRERE Qoﬂag'hg d%ﬁ%tnhﬁ@ator
S seleéed based on U-RNTI nod k, where ist

chanpel(PLFH) ifenmatipnpprd i nf or nati on el ement s.

determining a number of received information elements containing

PICH information.

2. The method of embodiment 1, further comprising:

‘ selecting PICH information for use in receiving a paging message.

3. The method of embodiment 2, wherein the selection is based on a
universal mobile telecommunications system (UMTS) terrestrial radio access
network (UTRAN) radio network transaction identity (U-RNTI) of the WTRU.

4. The method of embodiment 3, wherein PICH information is selected
based on U-RNTI mod k, where k is the number of received PICH information

elements.
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5. A nethod according to any enbodi ments 1-4, further
conprising: receiving a pagi hg nessage over a PICH
using the selected PICH information. 6. The method of
enbodi ment 5, further conprising: waiting for a period
of time based on the PICH information. 7. The nethod
of enbodi nent 6, further conprising:

recei ving a high speed dedi cated shared channe

(HS- DSCH) Ardited Retordink tb haP sAGbdienkdLAL fif iRk compnsmg
(H-RNTI) over .a hi gh speed shared control chann

( HS- SCCH) receying A @agpeimerssase ¥epadilrdhpsing thmqlwé?d PICH
SFoRhAtSdn)O: rece|V|ng a hlgh speed phyS|caI downl i nk
shared channel . The met hod of

enbodi mren h8n“ﬁh@*@*ﬁﬂpﬁgmwgééﬁﬁﬁhﬁﬂmﬁﬂﬁmﬂs-PDSCH is
based on mﬁlﬁgeﬁeb\@ﬁo&bﬂ}% basdelon the"BORPHIAGER{A NY

enbodi ment s "1- further conprising: receiVving

;opg&y ng mee %@’éodoﬁzf@mb&dwe# 6, §yrihertoqmpsisinget ed PI CH
i nf or mat i ffkeividgla mEB%pé@i fskagda ﬁﬁb&fi&%ﬁ&l (H%»Dééﬁ? E&‘dm

corrpr|S| ng. V\ﬁltln]g eriod of tine based
petiviark trpasaetion identifer (H-RNT ) over a high speed shared control channel
(HS-SCCH).
8. The method of embodiment 7, further comprising:
receiving a high speed physical downlink shared channel (HS-
PDSCH).
9. The method of embodiment 8, wherein the receipt of the HS-PDSCH
is based on the received H-RNTI.
10. A method according to any embodiments 1-4, further comprising:
receiving a paging message over a PICH using the selected PICH
information.
11.  The method of embodiment 10, further comprising:
waiting for a period of time based on the PICH information.
12.  The method of embodiment 11, further comprising:
receiving a high speed physical downlink shared channel (HS-
PDSCH) using a common high speed dedicated shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI).
13. Amethod according to any of embodiments 1-12, wherein the WTRU
is in a CELL_PCH state.
14. Amethod according to any of embodiments 1-12, wherein the WTRU
is in a URA_PCH state.
15. A method according to any of embodiments 1-14, further comprising:
awakening from a sleep mode prior to receiving an information

element containing paging indicator channel (PICH) information.
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12. The method of enbodi ment 11, further conpri sing:
recei ving a high speed physical downlink shared
channel (HSPDSCH) using a comon hi gh speed dedi cat ed
shared channel (HS-DSCH) radio network transaction

identifier (H RNTI). 13. A nmethod according to
any of enbodinents 1-12, wherein the WIRUis in a
CELL_PCH state. 14. A nmethod according to any

of enBodi TROetHodlof embodingint 16h&ariMERcbmprisinga URA PCH
state. 15. A.nethod accordi . of emfodi nents

1- 14, f urToHEFIES, ??@P%ﬁ@d%ﬁgﬁéigﬁgﬂ¥F6ﬁPSw | eep node
prion7t o TeERkettcd@f ambbdifnenti® twirieia tRepariododtimaiishasgd on
gaqin i ndi cator channel (PICH) information.

gun %hod of enbodi ment 15, further conpri sing:

r et ungi NOThe® nittsdEePeibsiembhit 1D whéRil theSmirfififiny €ighe is a
17.. The, met hod of enbodi ment 6, wherein the period of
predeterminedyalieon a nini mum ti ne. 18. The met hod

of enhodi TR¥nethbd obab&iifeh1E3, KihdtdTH Bhd intfmiusn Eime is hard-
pr.edet erm ned val ue. 19. The net hod of
@feddi nent 18, wherein the mninumtinme is hard-coded.

20. Phe nehdWdiHAM oesBstiNEAE 6, wherdia kS periddef @Rk iskhsed on
tinme_ is based on a maxi numti ne. 21. The net hod

HRAZHPIRtHEHt 20, wherein the maxinumtine i-s

transm t tegk MARdE@ ob @EBodikidint @0, wherein thdZmadiRfuniBiheods
of enbodi nent 21, wherein the maxinumtinme is

arsreitted feam pbgse stabigie st ati on.

22. The method of embodiment 21, wherein the maximum time is
broadcasted from a base station.

23. The method of embodiment 20, wherein the maximum time is based
on the received PICH information.

24. A wireless transmit/receive unit (WTRU) configured to operate in a
high speed downlink packet access (HSDPA) wireless communication network,
the WTRU comprising:

a receiver configured to receive an information element containing
paging indicator channel (PICH) information.
25. The WTRU of embodiment 24, further comprising:
a processor configured to determine a number of received PICH
information elements.

26. The WTRU of embodiment 25, wherein the processor is further
configured to select PICH information for use in receiving a paging message.

27. The WTRU of embodiment 26, wherein the PICH information
selection is based on a universal mobile telecommunications system (UMTS)
terrestrial radio access network (UTRAN) radio network transaction identity (U- -

RNTI) of the WTRU.
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23. The nethod of enbodi nent 20, wherein the maxi mum
time is based on the received PICH information.

24. A wireless transmt/receive unit (WIRU) confi gured
to operate in a high speed downlink packet access
(HSDPA) w rel ess conmuni cati on network, the WRU
conpri si ng: a receiver configured to
receive an information el enent containing pagi ng

i ndi 025 or TeE TR of EPhBddimbrtfogr Wﬁ&l‘eﬁf‘PICH mforma%én isldaRcted
ggg%ﬁlnent 24, further conpri Si
iﬁl‘f Us Bod; Iy lasre tholsre pumber @Cﬂluﬁ%é’ﬁcﬂfmformatmn
émﬁ@hmﬁd PICH i nformati on el enments. 26. The

WRU of enbodlnent 25, wherein _the processor i's
furt & cAnMIGH @gcardingetocany pf embodimanta24d8, fdereisdhe

e BF & I tAGr BontRUkdDt "f%ée‘i@&& Lhg pY¢Ry of
en%odlnent 2% mherelﬁ Eqafﬁnﬁﬁﬁﬁ%ﬁgh sgygctlon

i s baded &he W@ﬁi@e?fsambﬁ@mqné 29| sderainntheasplestsd PICH
SRS dnHYERN foSeb&9d & bagmg%gésea%%c&%ﬁ piegor k (UTRAN)

radi o network transaction rdenti URNTI ) of the
WIRU31. A WTRE@CCW@&/WR@W@W@ rAdnwherein flkecteegiver is

P%ﬂar chABEITRY | tmait% b&%@&%tﬁgéed on U-RNTI nod k,

where k IS a nunber o recelved PICH information
el emd#t s, The WTRU pempodignrut 8b.ctretpinghe peripd offfime is based

SRR S Sorsdatish, Wherein the receiver is further
conf%%ured to receive a pa%@gg nmessage over a Pl CH.

e WKRUTBY asperdénante 1mevte 3132, whereietheceeiver is
fakHdr 'c&(m t08cdive yﬁ&% sh@ V%(%‘Eﬁéa\f&i %}aﬁéﬁéﬂﬁ%gﬁﬁﬁaﬁﬁcm

over a accor

r@#bbmtwenk Eraasacsmn ldmé@r GHtBNTD over & high spe¢d shamed control

<%QBB 2fobgpwai t for a period of tine. 32.
V&Qg e%bodlnent 31, wherein the period of tine

| s b§§ed 'Bhe WERD| df pinbddiment 38nwherein the 38ceiver\ifHurther
n 3 r
He'd & (RS gbéégﬂgé;% @%éed é%%?% V&gﬁ{qn.l%hﬁ éﬂ?ﬁed ChEINEHS-

rther con
IﬂaﬂCE%ned shared channel (HS- DSCH) radlo netmork

t ct | hi _
S Lgp? c IO%W éﬁ% 0%@&1&@% re%elk}irgglhg Pﬁ@ldDSCH is

based on the received H-RNTI.
36. The WTRU of embodiment 32, wherein the receiver is further

configured to receive a high speed physical downlink shared channel (HS-
PDSCH).

37. The WTRU of embodiment 36, wherein the HS-PDSCH is received
using a common high speed dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI).

38. A WTRU according to any of embodiments 25-37, wherein the
processor is further configured to awaken from a sleep mode prior to receiving an

information element containing paging indicator channel (PICH) information.
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34. The WIRU of enbodi nent 33, wherein the receiver is
further configured to receive a high speed physi cal

downl i nk shared channel (HSPDSCH) . 35. The WIRU
of enbodi nent 34, wherein receiving the HS-PDSCH i s
based on the received H RNTI. 36. The WIRU of

enbodi nent 32, wherein the receiver is further
configured to receive a high speed physical downlink

shar ggl chaRIRITRUIHEPPRBbliment 38, whd¥ein Tthe pYddBstopfis further
enbodi nent 36, wherein the Hi'lgﬁ(ﬂ IS recgeived using
canigga® to Ftym redeermmare Hinod!-SHbed TefhitRel  (HS- DSCH)
radi go NetMRIWTR AN A et M vhEiedh thdbdRNElof time is based
38. A WIRU according to any of enbodi ments 25-37,
Omﬁeméllﬁl%émmocesso_r is further configured to awaken
fromp sl@RPWTRAS of EhBbdinfent A WhePdn ale INKhGHGRL B8 is a
el ement contai ni ng pagi ng I ndicator channel (Pl CH)
rredesenpeingd malue. 39. The WIRU of enbodi nent 38,
wher gs n g Wgﬁfﬁ?%ﬁfboﬂﬁné‘d’d 4 NFhere B WHe SN hBAMQih&1sHald-
to a sleep node if no HHRNTlI 1s received. 40.
cofedl. WTRU of enbodi ment 31, wherein the period of time

i's basedQp %Tm%ﬁgﬁmohiﬁ&t 31, whereiff the Jé?ﬁ)d\MBHlé% based

enbodi nent” 4 wherein the mninmumtine is a
oprecnlexianyrm tiage.val ue. 42. The WIRU of enbodi nent
40, yher e % | Jp M OB 45 PRELIE AHE haxi tindb3i
The {‘/\Q‘Rueﬂ(‘)}¥ll e olg}(ﬁgnt gl, vvher’e?n t he periao}?jmg?lti e
transhdtted from a basedtation-t i ne. 44. The WIRU of
embogly menk, A & s MR Ehd SndiARS kil th
fromg% b;aalﬂishé3 g‘?‘a |§E.%ﬁb&dﬂﬁeﬁﬁ§’ Tﬁ}é WRU of errbodilrrent
b4Gadcasted Giom & hesentatiomm ti nme i s broadcasted from a
base,gt at : Ot W0tk BB mAR based
V\,her‘é?é’n tﬁ]h%%nglfpn(ﬁnr%rﬁb?@ﬁéne}ggg’ﬁge eon t he recei ved Plaaeﬂ
onrthe remeivied PICH information.

47. A method of paging a wireless transmit/receive unit (WTRU)

operating in a high speed downlink packet access (HSDPA) wireless
communication network, the method comprising:
transmitting an information element containing paging indicator
channel (PICH) information.
48. The method of embodiment 47, wherein the PICH information
includes a maximum transmission time delay.
49. The method of embodiment 48, further comprising:
transmitting a message over a PICH.
50. The method of embodiment 49, further comprising:
transmitting a high speed dedicated shared channel (HS-DSCH)
radio network transaction identifier (H-RNTI) over a high speed shared control

channel (HS-SCCH).

-17-



47. A nmethod of paging a wireless transmt/receive
unit (WRU) operating in a high speed downlink packet
access (HSDPA) w rel ess communi cati on network, the

met hod conpri si ng: transmtting an
i nformati on el ement containing paging indicator
channel (PICH) information. 48. The net hod of

enbodi nent 47, wherein the PICH i nformati on i ncl udes a

Maxi FUM URNSEhSE binBddifRektB0dVherein the HANTI Itran®hitted
of enbodi nent 48, further conprising: transmtting a
IS §@ the Bowmum prapsmission time 4playThe “net hod of

A e Lot ag S ca. hana
1 hi gh speed dedicate ar e ann
( HS- DSCH)trnsEniting:a message Py edugh %??e‘i? Bayiqa g‘é’i‘ nlink shared
C%HS ) s EBYSEHs hi ghlsp_e}(re]d shaLeg c?nt :rgl OIchannel

- : ) . The nethod of enbodi nent .
wher 83:n  t/hbasa-sppian fos Peging 8 yiirelesy tpAnsERtFasevR é‘“ﬁggf%
igrél@l?%H §Eéé&nd5\’vﬂﬁlg_ Padllet aless [(HSINEAN Qrebdss @dhMliniBdtion

1, rther conprising; transmtting a message over a

stistgm, hroleate skataincedmpsiie: | nk shared channel

(HS- PDSCH) transmitter canfiguted@z€ Station for paging a
Wi rel ess transm t/rrecel ve unit (WIRU) in a high speed

downl i nk tpensimit amc defonmatimpeioment; egnéaining, prgmec HAGTer
channel (PICH) information, wherein the PICH information includes a maximum
transmission time delay.
54. The base station of embodiment 53, wherein the transmitter is
further configured to:
transmit a message over a PICH.
55. The base station of embodiment 54, wherein the transmitter is
further configured to:
transmit a high speed dedicated shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI) over a high speed shared control channel
(HS-SCCH).
56. The base station of embodiment 55, wherein the H-RNTI is
transmitted prior to the maximum transmission time delay.
57. A base station according to embodiments 55-56, wherein the
transmitter is further configured to:
transmit a message over a high speed physical downlink shared
channel (HS-PDSCH).
58. A base station according to any of embodiments 53-57, further
comprising:
a processor configured to determine when a WTRU will be in an

awake state and a sleep state based on a WTRU DRX schedule.
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system the base station conprising: a transmtter
configured to: transmt an information

el enent contai ni ng pagi ng i ndi cator channel (PICH)

i nformati on, wherein the PICH information includes a
maxi mum transm ssion tinme del ay. 54. The base
station of enbodi nent 53, wherein the transmtter is
further configured to: transmt a nmessage over a Pl CH.
55. Hde bEHBebadeatativh dffencholiténtss] frdherwbmpeisingt he

e e S SR iy g WU wen
i@ &lsd@é‘ﬁﬂped akldtahe @V’lmvkvﬂlrbariﬁ aatdveikeisteal | f i er

RgéCH) X%ase statnl)rgh > eed Shal g?xgg?cgﬂ]em;s %ﬁ%&%ﬂ? the
W&‘,R_Lv\neﬁaj(mELb@(bHBMEé S t r ansmtted prior to the
T S O AL, SEL 2, bcdipenty i B Fhegin e
WumsmlhtaemRAgP@Hrswter configured to:

62. The method of embodiment 49, further comprising:
transmitting a message over a high speed physical downlink shared

channel (HS-PDSCH).

63. The method of embodiment 62, wherein the message is transmitted
over the HS-PDSCH prior to the maximum transmission time delay.

64. A base station for paging a wireless transmit/receive unit (WTRU)
in a high speed downlink packet access (HSDPA) wireless communication
system, the base station comprising:

a transmitter configured to:

transmit an information element containing paging indicator
channel (PICH) information, wherein the PICH information includes a maximum
transmission time delay.

65. The base station of embodiment 64, wherein the transmitter is
further configured to:

transmit a message over a PICH.

66. A base station according to embodiments 64-65, wherein the

transmitter is further configured to:
transmit a message over a high speed physical downlink shared
channel (HS-PDSCH).

67. A base station according to any of embodiments 64-66, further
comprising:

a processor configured to determine when a WTRU will be in an

" awake state and a sleep state based on a WTRU DRX schedule.

-19-



transmt a nmessage over a high speed physical downlink
shared channel (HS-PDSCH). 58. A base station
according to any of enbodi nents 53-57, further
conprising: a processor configured to determ ne when a
WRU w Il be in an awake state and a sl eep state based
on a WIRU DRX schedul e. 59. The base station of
enbodi ment 58, further conprising: a schedul er
_c:om;I iggur ethé ga@@wﬂw &’dnﬁlgg&m}ﬁ’fé'?g ASthér BmpHslagnhen it
is determ ned that the W e in an awa te.
60. A bas®® GQPP% ﬁ°"3{%‘6¥%?°r?§h?‘idﬂ%ﬂﬁnﬂf“s§‘r?ﬁ6m %@W when
%%s S%egmffiﬁﬂet%xﬁtt ﬂhBGVWBUviéI_Sod' iR, b Wﬁdﬁg t g_t e

: ase station according to _any of e ients
53. 589 whParTetEHER QR IRG g 4pYpt mﬁg&mn& GH68, whepein the
WRUR! inadcef.LePOHEGtaeNt 49, further conprising:
transmtting a nessage qver a high sg.eed physi cal .
downlOnk 4Rasetatipmacrerdipg s Pygepmbodiments 6%@8, whegein the
watRwd iafa ERROHCEEALLeS2, Wherein the nessage is
transmtted over the HS-PDSCH prior to the maxi num
transm ssion tine del ay. 64. A base station for
paging a wireless twansmt/receive unit (WRU) in a

hi gh speed downl i nk packet access (HSDPA) wirel ess
comruni cati on system the base station conprising:
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a transmtter configured to: transmt an
i nformati on el enent contai ni ng pagi ng i ndi cator
channel (PICH) information, wherein the PICH

i nformati on includes a maxi numtransm ssion tine

del ay. 65. The base station of enbodi nent 64,
wherein the transmtter is further configured to:
transmt a nessage over a Pl CH. 66. A base

station according to enbodi nents 64-65, wherein the
transmtter is further configured to:
transmt a nessage over a high speed physical downlink

C3hansed channel (HS- PDSCH) . 67. A base station
according to any of enbodi nents 64-66, further
conpri si ng: a processor configured to

det et.m neAV\imenhcal \iirRlemiehtedani a wireémmk&*asisa:tie’rmﬁvea unit

st . based on sch 68. T
CBIEIR o Giiats SenBBn Uk Brod %qlrﬁ;: .agmgflﬁ;DPA)
w%ﬁk%@%ﬁfmﬁﬂi%h%é &fhelfe &ﬂ;?nélhgnsm ssions to a

when It Is determned that the WIRU will be in an
amakmceiva:h@ an informafdn Alenese 9t ¢m1taanng)r1mhglggtmd1cator

?ﬁ%ﬁ£§0dl nts 64-68, wherein the WRUis in a
Q9 { Jfgrmation; 70 A pase station according to
any (ig%ﬁﬁgmﬁgrﬁepétso&énﬁﬁiatmﬁ{%a{é%a VR deBeivBd AE; and
“selecting a PICH from the list of candidate PICHs, for use in
receiving a paging message, based on a universal mobile
telecommunications system (UMTS) terrestrial radio access network

(UTRAN) radio network transaction identity (U-RNTI) of the WTRU.

2. The method of claim 1, wherein the PICH is selected based on
an index, wherein the index is U-RNTI mod k, where k is the number of

candidate PICHs.

3. The method of claim 1, further comprising:

receiving a paging message over the selected PICH;

waiting for a period of time based on the PICH information;

receiving a high speed downlink shared channel (HS-DSCH)
radio network transaction identifier (H-RNTI) over a high speed shared
control channel (HS-SCCH); and

receiving a high speed physical downlink shared channel (HS-
PDSCH) based on the received H-RNTI.
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1. Anethod inplemented in a wireless transmt/receive
unit (WIRLU) to facilitate paging in high speed
downl i nk packet access (HSDPA) wirel ess
conmuni cati ons, the nethod conpri sing: recei ving
an information elenent (IE) containing paging

i ndi cat or channel (PICH) information; determning a
list of candidate Pl CHs based on the received I E; and
selecting a PICH fromthe |ist of candidate PICHs, for
use in receiving a pagi ng nessage, based on a

uni versal nobile tel ecommunications system (UMIS)

terrgstr |rpﬂle rdhed @pagﬁﬁ 1n%§%g5kc&yg radi o net vvor k
transaction identity (U-RNTI) of the WL

The met hoscaving apaging meesagerpvensh®POEH;s sel ect ed

whore kT RnBaRHAR B b ne oeer e PIOH Migration;

afgde nmethod of claim11, further conprising: receiving a

pagi ng nessage over the selected PICH waiting for a
peri od ofremmngas}aghcspee(h@hFBmHl dofvokimkt slered channel (HS-

PDREFD et b o meal i S AR Rl FGel (IS-DSCH

e B%k?%ﬁﬁs&ctiﬁrﬂﬂeﬁﬁ%%@ (BtRNEY).cont rol channel

recei ving a high speed
phyS|caI downl i nk shared channel (HSPDSC}D based on

1 s Pt TR of, claimc & porired b el Foin 2

CERg, BCTstaeiok ianORIACPCH Reftkod of tinme based on the
Pl CH i nformati on;

6. The method of claim 3, wherein the period of time is based on a
predetermined minimum time and a maximum time based on the received

PICH information.

7. The method of claim 4, wherein the period of time is based on a
predetermined minimum time and a maximum time based on the received

PICH information.

8. A wireless transmit/receive unit (WTRU) configured for high
speed downlink paéket access (HSDPA) wireless communications, the
WTRU comprising:

a receiver configured to receive an information element (IE)
containing paging indicator channel (PICH) information;

a processor configured to determine a list of candidate PICHs based

on the received IE and to select a PICH from the list of candidate PICHs, for
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and recei ving a high speed physi cal
downl i nk shared channel (HSPDSCH) using a common high
speed downl i nk shared channel (HS-DSCH) radi o network

transaction identifier (H RNTI). 5. The net hod
of claim1 performed when the WIRU is in a CELL_PCH
state or a URA PCH state. 6. The nmet hod of

claim 3, wherein the period of tinme is based on a
predetermined mininumtinme and a maxi numtinme based on
the received PICH i nformation. 7. The met hod of
claim4, wherein the period of tine is based on a

uly efdet RIBINRS Y Cﬁla@iﬁ%t ifEsapd BHaRBXI mamaf | gRiVea&Ad Bfbile
the recei ved PI i nformation. . A wireless

telecamsmitnicagions v eysteim  (VWRLS) ct@mfesgn;aledrafdoo lcegiss s petwiork

AN T AR B o R eSS ioR it T FARTD of the WTRU, o,

configured to receive an information el ement (IE)

cont ai ni ng pagi ng indi cator channel (Pl CH)
i nf d.mat iBg WTRU ofaclpimoohssheresm the JUCH is selgetedr brised on

a.li.st of candj.date, Pl he rece ved | E and
af Gtk oTheE IR G 1R ThL- AL 810t ndTHE ok P Chesonf g of
cditBdAfa PRSELVI Ng a pagi ng nessage, based on a

uni versal nobile tel ecomunications system (UMIS)

terrestrial radio access network (UTRAN) radi o network

t t t I th RU. . . 9
The TR TP NS b LHlaFB ) RboBionthe Sefeitvreds further
&ﬁﬁﬁge@ﬂjan I ndex, wherein the index is U-RNTI nod K,

where k is a nunber of candi date Pl CHs. 10. The
WIRUeoéive laghagisg nwdsenge nverhdher By er is further

vl P oRe periel T g pietthd e BRCEREpmR0n "

I Nf OfeBBEOR: high speed downlink shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI) over a high speed shared control
channel (HS-SCCH); and

receive a high speed physical downlink shared channel (HS-PDSCH)
based on the received H-RNTI.

11. The WTRU of claim 8, wherein the receiver is further
configured to:

receive a paging message over the PICH,;

wait for a period of time based on the PICH information; and

receive a high speed physical downlink shared channel (HS-PDSCH)
using a common high speed downlink shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI).
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receive a high speed downlink shared channel (HS-DSCH)
radi o network transaction identifier (H RNTI) over a
hi gh speed shared control channel (HS-SCCH); and
receive a high speed physical downlink shared channe
(HS- PDSCH) based on the received H RNTI. 11.
The WIRU of claim8, wherein the receiver is further
configured to: receive a paging nessage over the PICH,
wait for a period of tinme based on the PICH

i nformation; and recei ve a high speed physica
downl i nk shared channel (HS-PDSCH) using a common hi gh

speegh dowpid WRTRR6EE afh ) ehereHStIRSOHTRIRN & ACCRMRIKPCH

transaction identifier (H RNTI). 12. The WIRU
state of ailRB, PGlkestatery t he WIRU is in a CELL_PCH state or
a URA PCH state. 13. The WIRU of claim 10,

wherein the period of tine is based on a predeterm ned

M ni ygim tTmmUaomﬁdmm wzs@ela &iod BEtInRCR Makd on
PI CH i nformati on. . The WIRU of claim11,

a phetaesermined peninogmdimei ami 2 snayasmm sime bpeedier sherrecedved
Piﬁﬂgﬁn mtinme and a nmaxi numtinme based on the received
PR i on. 15. A base station configured
for paging a wireless transmt/receive unit (VWTRU)
during high speed downlink packet access (HSDPA)

wi r eldbss TenWiFRUafi daign lilhevhsaeia Hieaperd gﬁhqmq i agped on
for t tt f t
A BRSPS T AC AUB) & CRERBTS CBRCRRoThp b b psived

PICGHahfdr8B8lorone WIRU; and means for transmtting
a paging indicator to the at | east one WIRU over a
PICH wherein the PICH is determ ned based on a

U vt <Al TOPLLE SLBERILGAAATS RSN 1) e
trhh SRSt Re LARNWITRIOUdENRL) high tpeedNiRWnlink packet access
(HSDPA) wireless communications, the base station comprising:

means for transmitting an information element (IE) containing
paging indicator channel (PICH) information to at least one WTRU; and

means for transmitting a paging indicator to the at least one WTRU
over a PICH, wherein the PICH is determined based on a universal mobile
telecommunications system (UMTS) terrestrial radio access network

(UTRAN) radio network transaction identity (U-RNTI) of the WTRU.
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