METHOD AND APPARATUS FOR ENHANCED PAG NG [ 0001] The present

appl i cat wom2ebarss priority to provisional U S. Applicatcoosiveredts?
No. 60/795,675, entitled "Method and Apparatus for Enhanced Paging,"
filed April 28, 2006 and U.S. Applicatiqn Serial No. 60/863, 217,
entitled "Conposed Message Aut hentication Code," filed Cctober 27,
2006, and assigned to the assignee hereof and incorporated herein by
reference. BACKGROUND |. Field [0002] The present disclosure rel ates
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cel lul ar phone in a cellular systen) nay operate in one of several

states, SUMBORP amﬂe%ﬁes@ﬂ@p?!i@ﬁ%nﬁﬂﬁﬁﬁi)rioﬁ{y RBrodkived) UTBNEPSlicatibn BBEat
active state, the UE may actively exchange data with one or nore Node
Bs (or baskost@fPohB5), cnbtled “Meihpd gand dipparabys faaEnhanged Paging.t Hided ppvh28,
state, the . of L h i o] SeL. t.e
power and %%6;6 %ﬁeﬁﬁe%@?c‘%?%%}??t%&nggﬁs gﬂ’?l?’or@3 &tg%d‘: §§r§1§ %eéis &geg%e}ge
to the UE. Alttestcipag€ddesstlge Octabyr AV 20061 hed dsigned td theissigaeCiecredt and
incomng call or y provide other information. [0004] A wirel ess
conmmuni cat F’@ﬁ@%&ﬁr@% BHBIETSSR 0 resources to support paging. For
exanpl e, the system may send pagi ng indicators on a pagi ng indicator
channel (PICH) to indicate whether page nmessages are sent for UES.

The system may send page nessageBACKGROUWNIxhannel (PCH) to the
UEs. A UE may quickly receive the paging indicators, determ ne

whet her a page Fr$dage is sent to the UE, and either process the PCH
if a page pe ge s sent or_ go back to sleep . imediately if no page
nessages a[@%gﬁnt khs prreeEdisgiganrp) politet EepURiarte 6UBHNBKA oM aARE| Bore

that are ugedidanvatd WBSniak&NGEy Quer b n are o
typically en}t Catya suf Ei%g?ent ly | E%%?é;te and%l%ﬁgu?ﬂs%i ent & Wieess

transnmt posemusueton dyatemeven t he nost di sadvantaged UE with the

II.  Background

[0003] A UE in a wireless communication system (e.g., a cellular phone in a cellular
system) may operate in one of several states, such as active and sleep states, at any
given moment. In the active state, the UE may actively exchange data with one or more
Node Bs (or base stations), e.g., for a voice or data call. In the sleep state, the UE may
power down much of the time to conserve battery power and may wake up periodically
to monitor for page messages sent to the UE. These page messages may alert the UE to
the presence of an incoming call or may provide other information.

[0004] A wireless communication system expends radio resources to support
paging. For example, the system may send paging indicators on a paging indicator
channel (PICH) to indicate whether page messages are sent for UEs. The system may
send page messages on a paging channel (PCH) to the UEs. A UE may quickly receive
the paging indicators, determine whether a page message is sent to the UE, and either
process the PCH if a page message is sent or go back to sleep immediately if no page
messages are sent to the UE. The PICH and PCH are overhead channels that are used
for all UEs. Hence, these overhead channels are typically sent at a sufficiently low rate

and with sufficient transmit power such that even the most disadvantaged UE with the



2 worst-case channel conditions can reliably receive the paging

i ndi cat ongp amd/1page nessages. Furthernore, since the | opatiusfogicrtdre
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[0010[FI G U% félgr?t\{ﬁer%ha eu%%cﬂlely 1der?t1ffles%geUfE ﬂlae cell sends a page message to the UE
if an acknowledgement for the paging indicator is received from the UE. The cell may
receive channel quality information from the UE and may send the page message with
link adaptation and/or hybrid automatic retransmission (HARQ) to improve
performance.

[0007] In another aspect, a cell sends a paging indicator on a shared control channel
to a UE and sends a page message on a shared data channel to the UE. The paging
indicator and page message may be sent from multiple cells to the UE. Alternatively,
the paging indicator may be sent from multiple cells to the UE, and the page message
may be sent from a single cell to the UE.

[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] F1G. 1 shows a wireless communication system.
{6010] F1G. 2 shows a design of a frame format.
[6011] FIG. 3 shows a timeline for a UE in 2 DRX mode of operation.
[0012] FIG. 4 shows a design of downlink logical, transport, and physical channels.
[0013] FIG. 5 shows a design of uplink logical, transport, and physical channels.
[0014] FIG. 6 shows a paging procedure that uses shared channels for paging.



[0011]FIG 3 shows a tineline for a UE in a DRX node of operation.

[ 0012] FI &0 fooshormss a desi gn of downlink | ogical, transpert/us®ammtos76s2
physi cal channels. [0013]FIG 5 shows a design of uplink |ogical,
transport, and physical channels. [0014}FI G 6 shows a paging
procedure that uses shared channels for paging. 3 [0015]FIG 7 shows
a pagi ng procedure that sends a page nessage froma single cell.
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to page a 19] FIG 11 shows an appdratus for "pagi ng a UE.
[ 0020] FI G [0027k hovidGa? phayeses despar oo ravevering aa iwglicio pagivg indecagorpage.

[0021] FI G (ghier NOUS M0 RRAT A Bk QL b 8SRIY %130 R39S UE.
[0019]  FIG. 11 shows an apparatus for paging a UE.
[0020] FIG. 12 shows a process performed by a UE to receive a page.
[0021] FIG. 13 shows an apparatus for receiving a page.
[0022] FIG. 14 shows another process performed by a cell to page a UE.
[0023] FIG. 15 shows another apparatus for paging a UE.
[0024] FIG. 16 shows a process performed by a network entity for paging.
[0025] FIG. 17 shows an apparatus for paging.
[0026] FIG. 18 shows a process for sending an implicit paging indicator.
[0027] FIG. 19 shows an apparatus for sending an implicit paging indicator.
[0028] FIG. 20 shows a block diagram of a UE, a Node B, and a system controller.

DETAILED DESCRIPTION
[0029] The paging techniques described herein may be used for various

communication systems such as Code Division Multiple Access (CDMA) systems,
Frequency Division Multiple Access (FDMA) systems, Time Division Multiple Access
(TDMA) systems, Orthogonal FDMA (OFDMA) systems, Single-Carrier FDMA (SC-
FDMA) systems, etc. The terms “systems” and “networks” are often used
interchangeably. A CDMA system may utilize a radio technology such Wideband-
CDMA (W-CDMA), ¢dma2000, etc. cdma2000 covers I1S-95, 1S-2000, and IS-856
standards. A TDMA system may utilize a radio technology such as Global System for
Mobile Communications (GSM). These various radio technologies, standards, and
systems are known in the art. An OFDMA system utilizes Orthogonal Frequency
Division Multiplexing (OFDM) and sends modulation symbols in the frequency domain
on orthogonal subcarriers. An SC-FDMA system utilizes Single-Carrier Frequency
Division Multiplexing (SC-FDM) and sends modulation symbols in the time domain on
orthogonal subcarriers. For clarity, the paging techniques are described below for a

wireless communication system that utilizes Long Term Evolution (LTE), which is a



[0022] FIG 14 shows another process perforned by a cell to page a
TUE. [ 002@¢ BdoG127bds shows anot her apparatus for pagi ng ap&EUS2007/067682
[0024] FIG 16 shows a process perforned by a network entity for

pagi ng. [0025] FI G 17 shows an apparatug for paging. [0026]FIG 18
shows a process for sending an inplicit paging indicator. [0027]Fl G
19 shows an apparatus for sending an inplicit paging indicator.
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[0031] UEs 120 may be dispersed throughout the system. A UE may be stationary

or mobile and may also be referred to as a mobile station, a mobile equipment, a
terminal, an access terminal, a station, etc. A UE may be a cellular phone, a personal
digital assistant (PDA), a wireless modem, a wireless communication device, a
handheld device, a subscriber unit, etc. A UE may communicate with one or more
Node Bs via transmissions on the downlink and uplink. The downlink (or forward link)
refers to the communication link from the Node Bs to the UEs, and the uplink (or
reverse link) refers to the communication link from the UEs to the Node Bs. In FIG. 1,
a solid line with double arrows indicates data exchanges between a Node B and a UE in
the active state. A broken line with a single arrow indicates a UE in the sleep state and
receiving page messages and/or other information. A UE may be served by a specific
Node B, which is referred to as a serving cell for the UE.

[0032] A system controller 130 may couple to Node Bs 110 and provide
coordination and control for these Node Bs. System controller 130 may be a single
network entity or a collection of network entities. System controller 130 may also be
referred to as a Radio Network Controller (RNC), a2 Mobile Switching Center (MSC),
ete.

[0033] FIG. 2 shows a design of a frame format 200 for system 100. The
transmission timeline may be divided into radio frames. Each radio frame may be

identified by a system frame number (SFN) and may have a predetermined duration,



[0030]FIG 1 shows a wireless comunication system 100 with nmultiple
Node Bs #id20041M@de B is generally a fixed station thatpcposinicates
with the UEs and may al so be referred to as a base station, an
evol ved Node B (eNode B), an access poigt, etc. Each Node B 110
provi des communi cation coverage for a particul ar geographic area. The
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on the context jn.which.the te is used. To i nprove sysiem capacit

2" Node B cter U BiiRRN Rk BV Fed'S g ey TR peT R i renanle. ()
areas, €. gsubftdMc8S. 8MRIL 80 oAlRASothEAFCS MR defbra P HRA B Wres S8 ¥ dWes
a respective base tfransceiver subsystem (BTS). the term "sector" can

refer to amBYSaupdnpdurations end mayelsr karadepehii bgsone vther comirelagyi, ..,
whi ch the %ermi s?d. For a sectorized cell, the BTSs for all

sectors of fH&t Sioéﬁlfle ‘

are typically co-located within the Node B for
the cell. [(B3L] UBHGLA0sho PEmEISP80G e ébEQH%&yéon&ihﬁoﬁy@&@%nﬁPR&)
e

may be stationary or nobile and may al so be referred to as a nobi

station, amegpif epagiign nblift DRX mederingalalsodg refsoed &0 setloftadanodegpaging. In

station, epg. ' -1 ul 0 .a pe nal .digital, . .
csei stant - (R Bl COESs Bt Yoo REa i TRRANR sl in which
handhel d deii OB, cad resdd&Cpidesr Haoh tpagi@l occddiddEmagnycotrospondite al evifichadio

one or m)rg Node Bs  via transnjssions on the downlink and uplink. The
F*

downl i nk ( BRMEoR WBFGHNG Puiameplp sPechis pdie SmenPicat Tmpaging ofqasiens may

Communi cat 5 T TR o ChE e D4 PRk R EHeR o S REREY 2ud ifclfeine
line with doukibes &rrtbed/H mdy detsepardiatl dyextinarigesyab edfaeahtoaasNo DRBcadiel
U 1§ hEn R S AT Bl o i O
i nformatiope déekEnE@bafd oﬁ:?ﬁ’r@?wﬂ%}’s ﬁlcﬁ%c&%% @@Qﬁeo@ﬁc WG her %El Ing)r for

referred to as a serving ce or the UE 0321A system cont
130 may cothsi@Eto Node Bs 110 and provi de coordination and contr ol

for th BS..,S |l er. 13 . b i ngl twork .

enti ty or MRS echerE g SRl ik ekl Bries G n phdifl PorSir® iSecorisy

al so be rehgy heg h@s@%e@sﬁﬁ%qhmﬁ)rFag@oﬂl%s@ééseﬁre(ﬂé\égefe@?m}ab%aging
or a

Swi tching Center (MSC), etc. [0033]FI G~ 2 shows a design rame
format 200MF8RReYy PEERh KO0, PrEe raessisshi s ingh seitrie| the dJ Byt df its quging

i nt di NES. ' L BN L i '
frame nunber R TIEAGR B8t b B Tedr B8 e BRb HEOEE BY pReiB 3L Mong
m | | i secontlgrd am)no Ghehtashdiopéifate MThy UM npar powdrafveeh bntracinglrchinlyeas

(N) subfranes, e.qg., N = 20 or sone other value. In general, the
radi o franﬁ%ssg’r%“’gﬁwﬁil%ﬁ?%o i, QISR PRI XOP6hs and may al so be

S ol Y SIS0 ol AR Sl 24 i

recepti on ¢RM}ls to support various services. A Medium Access Control (MAC) layer may
provide data transfer services on logical channels. Different types of logical channel
may be defined for different kinds of data transfer services, and each logical channel
type may carry different type of information. The MAC layer may map the logical
channels to transport channels and may process (e.g., encode and modulate) logical
channel data to generate MAC protocol data units (PDUs). A physical layer (PHY) may
map the transport channels to physical channels and may process (e.g., channelize and
scramble) the MAC PDUSs to generate output data for the physical channels.
[0037) FIG. 4 shows a design of logical, transport, and physical channels for the

downlink (DL). In this design, the downlink logical channels include:

e Broadcast control channel (BCCH) - carry system control information,



node of operation. The DRX node may al so be referred to as slotted

node pagiw@zeoriaziolie DRX node, the UE is assigned pagi NngpORosmboases2
which are tine periods in which the UE can receive pages. Each paging

occasion may correspond to a specific rgdio frame, a specific
subframe of a specific radio frane, etc. The pagi ng occasi ons nay
also be referred to as paging periods, paging franmes, paging
subfranes, etc. The(ga i hg occasions for the UE may be separated by a
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occasi ons. whhe MBESstyndsHosMydtirhedis hekBreddedsniylabie Seivieesbet ween it's
pagi ng occasions if there are no other tasks to perform The UE may
power down[(HS8ruc Tleidosuilink yradspopahahidieinehide:e asl eep in order to
conserve battery power. 100361System 100 may utilize | ogi cal
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i nf or mat i on. MAC | ayer, may, map the | ogical_ channels to transport
channel s afdd 'rf}gvenbrf@e@w ghangel tog MBYE &ﬁ% gL PR DG EEs inc#n NS
data to geel?in%lﬁl\ﬁ@ﬁ:) protocol data units (PDUs). A physical |ayer
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Dedi cated traffic channel - carry usér information for a

specific UEe BediordtdmimeonthainelcFe@REN) (-DAGH)acknowled geroom t{ AGIK)/negative
o on o6 SaeL LS o ABHE Sy ke chamel (MG - carry
carry schedyl i pg ApdcAR4LE atathendeO(DIMPSHEY) - carry the DL-SDCH,
o Shared DL control channel (SDCCH) - carry control info for the DL-PSDCH, and
e Shared UL assignment channel (SUACH) - carry UL PHY resource assignments.

PHY resources refer to resources used for physical channels. PHY resources may be
quantified by frequency (e.g., subcarriers), time (e.g., time intervals), code (e.g.,
channelization codes), space {(e.g., transmit antennas), transmit power, etc.

[0040] FIG. 4 also shows a mapping of logical channels to transport channels and a
mapping of transport channels to physical channels. Some of the downlink transport
and physical channels are described in further detail below.

[0041] FIG. 5 shows a design of logical, transport, and physical channels for the
uplink (UL). In this design, the uplink logical channels include the DCCH and DTCH.
The uplink transport channels include:

¢ Random access channel (RACH) - carry access requests and possibly other

information, and



where MBMS stands for Multinmedi a and Broadcast Mbile Services.

[ 0038] Thevoleswliz™ks t r ansport channel s include: BroadcaetT/obmoned7es:

(BCH) - carry part of the BCCH, and DL shared data channel (DL-SDCH)
- carry the DCCH, DTCH, MCCH, MICH, andqpart of the BCCH A different
transport channel for MBMS traffic and control may exist in an MBMS

channel (MCH). [0039] The downl i nk physi cal channel S include: Comon
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[0040]FIG 4 aﬁgﬂgﬂmh Sﬁ%%%ﬂ%ﬁ%ﬁ{ﬁaﬁ%&gg chahﬁgﬁé’\%‘o [?r ahsport

channel s ana@ aAcknowledgement channel (ACKCH) - carry ACK/NAK for the DL-SDCH, and
e Channel quality indicator channel (CQICH) - carry CQI for DL signal quality.

[0043] FIG. 5 also shows a mapping of logical channels to transport channels and a
mapping of transport channels to physical channels. Some of the uplink transport and
physical channels are described in further detail below.

[0044] FIGS. 4 and 5 show specific designs of downlink and uplink channels that
are referred to in the description below. In general, a system may support any number
and any type of logical, transport, and physical channels for each link, e.g., fewer, more,
and/or different channels than the ones given above. The logical, transport, and
physical channels may also be mapped in other manners.

[0045] A UE may register with the system and may “camp” on a serving cell when
not in active communication. At the time of registration, the UE is located within the
coverage of the serving cell and is also within a paging area that covers the serving cell
and nearby cells. Referring back to FIG. 1, the serving cell for UE 120x may be Node
B 110x, and the paging area of UE 120x may include the seven cells bounded by the
heavy dashed line. Depending on its configuration, the UE may perform cell update
whenever the UE moves to a new cell or paging area update whenever the UE moves to
a new paging area.

[0046]  FIG. 6 shows a design of a paging procedure 600 that uses shared channels
for paging. A UE may be camping on a serving cell and may wake up periodically to
monitor for pages, e.g., as shown in FIG. 3. At any given moment, the exact location of
the UE may not be known. For example, the UE may have moved to a new cell while
asleep between its paging occasions, Thus, when the system has a page for the UE, the
serving cell and other cells in the paging area of the UE may send a paging indicator

(Paging ind) and possibly UE identification information (UE ID info) to the UE (step



mappi ng of transport channels to physical channels. Sonme of the
downl i nkw¢g anspols and physi cal channel s are descri bed par/fistobhercsz
detail below [0041]FIG 5 shows a design of logical, transport, and
physi cal channels for the uplink (UL). kn this design, the uplink

| ogi cal channel s include the DCCH and DICH. The uplink transport
channel s include: Random access channel (RACH) - carry access

requests and pos ibI ot he nf arpati on, UL shared data
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described below. The serving cell and other cells in the paging area may also send a
page message on the DL-SDCH to the UE (step 614). Sending the paging indicator and
page message from all cells in the paging area of the UE increases the likelihood that
the UE can receive the page message when the location of the UE is not known with
certainty.
[0047] The cells may send the paging indicator and page message in a manner that
is known a priori so that, upon receiving the paging indicator, the UE knows where the
page message is sent on the DL-SDCH and how to decode the page message. For
example, each paging indicator sent on the SDCCH may be associated with a page
message sent on the DL-SDCH using a predetermined modulation and coding scheme
(MCS) and predetermined PHY resources. In this case, no control information may be
sent on the SDCCH for the page message sent on the DL-SDCH. Alternatively, control
information may be sent on the SDCCH to indicate where and/or how to recover the
page message on the DL-SDCH.
[0048] The UE receives the page message from the DL-SDCH and may respond to
the page message by performing random access and sending a transmission on the
RACH (step 616). The RACH transmission may include an acknowledgement for the
page message, channel quality information indicative of the downlink channel quality, a
request for uplink PHY resources, etc. In general, any cell in the paging area of the UE
may receive the RACH transmission depending on the current location of the UE. In
one design, the cell that receives the RACH transmission may respond to the UE and
perform the processing described below. In another design, the UE may direct the
RACH transmission to a specific cell, e.g., by using a “signature” or a base sequence
corresponding to the selected cell. The selected cell would then perform the processing
described below if it can successfully receive the RACH transmission. The following
description assumes that the serving cell receives the RACH transmission.
[0049] The serving cell reccives the RACH transmission and may respond by

sending an assignment on the SUACH (step 618). The SUACH transmission may



[0043]FIG 5 also shows a mapping of |ogical channels to transport

channel s vamoooa/1g@ppi Ng of transport channels to physi capcrbsannedsss2
Sonme of the uplink transport and physical channels are described in

further detail below [0044]FIGS. 4 andg5 show specific designs of
downl i nk and uplink channels that are réeferred to in the description
bel ow. In general, a system may support any nunber and any type of
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may not be known. For exanpl e, may “‘have noved to a new
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UE identi f ifeaiatOfarsHiQidRdd @B diUsDIdR, it Micd, edolifee Ao toRPan Birdikfkssion

The UE identification information identifies the TIE beling paged and
may conpri §meanfemvadl (6EDpar theatlatEahdniasion,otc.oflhe datanfransmassicmnmaii be seii

| D may be a.Radi.o. Network Tenporary | Lfi.e n .
|t or mat oRdR B 8T8 [TBB PHR AT (PP oA (VithHARR, o
RNTI is a dahdmaeldondds trdhsndisdibn fod atpatkd ¥ad el sdhPoRagH ke irdeHng At Bions,
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descri bed Helesded, Phsl demacke) it dedoded goreralgrbycaeracsiven o e paxjiwg avaber
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Sendi ng t he pagi hg PRAT Cat or and page message from a sin

pagi ng ar efARQhs iprowcretialsias, éfhdautd trkghiifioad Liatadbietidnmagatlude rate
receive the pa%e nmessage when the location of the TIE is, not known .
wi th cert aFortiol, paya epirsel, sl Ratgegntiob rdens e selagfiongfiancading and medplation
page NeSSagé s%.cﬁ!%h@%g)atc?&tcahsdcﬁi@{?%d sifkrvﬁl,'s&rr orm@ndeMbiric YRR metric may
recei ving the paging I ndicator, the no ere the page nmessage

i S sent onbt leadlfic8DGHeank oyt pootdbitvylef térecqp dgendigs sidgyen takget number of

or T s pagemobaat oAl AR, PRThRRl S s ab o R poSer o
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€
In this case, no control informationn may be sent on the SDCCH for the
page nessadbe saningotellt hay Dic SECHanl qeslnatinfpenytioncentived in siép AP fordmk

T e e TR W HEE LSS T n R 8l R L P OHR el e
mformation.
[0051] In the design shown in FIG. 6, paging is supported using a shared control
channel and a shared data channel that are shared by the UEs and are also used for
different types of data. For example, DL-SDCH can carry user traffic data (DTCH) and
user control information (DCCH) for specific UEs, broadcast data (MTCH) and
broadcast control information (MCCH) for multiple UEs, etc. This design avoids the

use of a separate paging indicator channel (PICH) and a separate paging channel (PCH)



[ 0048] The LTE receives the page nessage fromthe DL- SDCH and may
respond wo therpage nessage by perform ng random accessp@ndsmenshreng a
transm ssion on the RACH (step 616). The RACH transm ssi on nay

i ncl ude an acknow edgenent for the pagegressage, channel quality
information indicative of the downlink channel quality, a request for
uplink PHY resources, etc. In general, any cell in the paging area of
the UE may recelvethe CH transm.ssi on dependi.n n.the current
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(step 620) and/Q0BEFRForARNBA T Micdah et fARMNsRH 1%3' o¥ %ysrﬁft %dwdé:@lréquest
may send control information on the SDCCH (step 622) and nay send

data on t h&rDiplBBRCPH{YS respuB2s)oni thet Hé-$IdCHal /ThegBNaH mnsretssmfrmrves to

control inf n_sent nprise. varlous S 0
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dat a tr anskiceyr dre RAGThearsarssiai. tIn geperl. anngelbrathr pagiag peaadneysereme the
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t er mi nat i offTEEEFH ressivies therfbd G EMERISSIGAR may i nprove reliability of

control - el kar e, REVETE e e RrlRYig) B KRR R by, O an

contr ol ers to selection of a co
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serving cell sends control information on the SDCCH (step 720) and sends a page

message on the DL-SDCH to the UE (step 722). The serving cell may send the page



to support paging. The use of shared control and data channels for
pagi ng mayo pooomt@es certai n advant ages such as, e.g., Sirpi/e82007/067682
i npl enmentation at the TIE and/or cells, inproved utilization of PHY
resources through nultiplexing, no fix overhead (e.g., for paging
i ndi cator channel, which is used in W and cdma2000), etc.
[0052] FIG 7 shows a design of a paging procedure 700 that sends a
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cell that r [ g@% arpu
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paging occasions and monitor for paging indicators. One or multiple SDCCHs may be
used to send paging indicators. If multiple SDCCHs are available, then the UEs may be

mapped to different SDCCHs, e.g., based on their UE IDs. In this case, a paging



design, the UEs are mapped to specific pagi ng occasions, e.g., based
on a hasRy@hod7ietoas UE 1 Ds. Different UEs may be mapped p@r/@s2007/067682
pseudo-random manner to different time intervals in the transm ssion
timeline. Each UE may wake up prior to és assi gned pagi ng occasi ons
and nonitor for paging indicators. One or mul tiple SDCCHs may be used
to send paging indicators. If nultiple SDCCHs are avail able, then the
UEs may be mapped to_different SDCCHs, e, based on their UE IDs.
In this cae%camanﬁa@%ﬁ&mﬂ CoERRENS fP ?-é?ecafg 1q PRCE Mo pesyisoivae ineryal. In
specific S | SR H%é NBYETY
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certain advantages.

whet her or unmhbzge@ﬁiymlsﬁﬁ@aﬁe BiEebdigd papede nﬁxetrﬁapphgmfuaEeﬁ: Righechdions
identificatiog)&l nformat|ion and can go to sleep right_ away w t hout
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i ndi cator has been sent .hy che t,hi s, bit
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a desi gnat esh b eb GlechOfiglt X RithdilehaeDipt foolicdofé Akdrahi adhahl BAEE page
messages. For the design shown in FIG. 7, only the UEs being paged (instead of all
UEs) would respond on the RACH. This reduces the amount of uplink signaling for

paging.



design, a cyclic redundancy check (CRC) generator 810 receives
control iwdasoabian for the DL- SDCH and generates a CRCrupUE®07/657682
masking unit 812 masks (e.g., scranbles) the CRC value with a pagi ng
I D and provides a masked CRC val ue. The;paging IDis a specific
sequence used for paging and is known to the cells and UEs. The
control information and masked CRC value are sent on the SDCCH. The

pagi ng i ndi ris inplicitly sent via the nasked val ye. .
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i ndi cat or Hesigihadrigegrindicgtor serplicidy sentdychspepifio aBjearprivirpieifer @ deragyiaag

i ndi cat or b t ] I b d] he.cant . 1 nf or i
the CRC val Ok oEt CammiheitSenfot BTRELRdat PRaCBab R sisn SE T R ek
DLSDCH. Eaedaylitludya fleldakd chire:ys o dadd tyipd beimgathtdn tioy trddiss@inues §ecific

determ ne whether a paging indicator has been sent. Qher _infornmation
may al so b&dsadradbe pisigned fenpeginganddhs dickhamy hasct & By Bdsx rhengies ¢

to send the,l ' jndi . L 00641 . S h
a design o? 2 é@%%s%%%gs&‘%gﬂog% ﬁ,g ?? %@%ﬁ{eﬁghhgggéiqg 'gn ;hl%ag%g§££éﬁit[%g%ﬁ'cgﬁfs
sends a pagnpiicit sighatiagof thepaging ihlficter gay beactdewklan eari@smbanmkrs.

i or mat | OB - (S SBioHg § RieBA00, or THALCH Sedcisei s ificetor. In tis
i nformati ogedfRY é}@%& tdd¥ndd8y EESC‘ES(CF{@ oM 8RE8 1) FRENVEE &HroPinféBition for

pagi ng indicator and may conprise all "or a portion of a HE identifier
t hat uni quéleyDLddMEH fand gendrates & CRThealue| A mashingomst §1&. rgasks ée.g.asdanbles)

access channe f or an.,acknow enent .for th i i ndi.cat or_ from

The OB (br DECRE Ak MHES SRAMS FRlIRTBRYideR e e CRC Tatid e tiing TP

desi gnat ed sRifeEMRichdeuddd BAFRHINEMnHEE dHoWdNtcOfhetdibs AGH NORY. edBE RALre]

[0066] The cell sends a page nessage to the HE (e. Ié on a shared data
Dﬁg? a

channel ) i inforeatipaiardvneskge it vRoe arhecnyagithy atlbe pegingeadicyter is
fromthe UE“SI{?%%R?EEJ‘%%%e Hl-lé-llgl?ed(:@ﬂ{b send an assi gnnent of uplink
0] e , (R

resour ces may Usé € uplink resources to send

f eedback i pdoB2irat i BIG.fDshoskavinddsitn 30006 racesdring f iniphieit pagie g iedsage . The
The cell may receive channel quality information fromthe UE and maﬁ
use this i APHFtanfosmation audhaaskrd HRYe VIS srgrechived fionh fheadRBEkk i $nCRC
and/ or HA ne-er o¢h | eﬁa?(téeal egk @a&ﬁ@g&geﬁtdno&e%geig&g SHof GRS TR tion and
and/or a transmt pO\%er evel based on the received channel quaiil ty

i nf or mat i oprovites acgdnkranamlyCREnchlucheApagmastess agie Ol A vamasiksdanc elevdrtinbles)

the sel ected nodul at| nd codihg schene, a or the selected .
ranam ¢ poe Ao R0 vEHE ‘Wl (st TG Ry b ot Bt P s £ Bipvises 2

the page nps3pQe GI@C%%@HE&%B&PQ%WW @orﬁﬁérésaﬂﬁérge_ﬁéiaﬁﬂ RCHARIcRBERst
message if an acknow edgenent for the page nessage i s not received.

The pagi ng thawgceistdCReayelbeamkmdichies thanal tegjpizandiedtbs hasobach scHES therglis a
t he page masai e may be sent froma single cell to the HE. [0067]FI G
11 shows af" %‘gar atus 1100 for paging a HE. Apparatus 1100 i ncl udes

[0063] An implicit paging indicator may be sent in FIG. 6 by masking the control
information or the CRC value sent on the SDCCH for the page message sent on the D1-
SDCH. Each UE may unmask the control information or CRC value to determine
whether a paging indicator has been sent. Other information may also be masked. In
any case, no additional PHY resources are used to send the implicit paging indicator.
[0064]



means for sending a paging indicator to the UE (nodule 1112), neans

for noni typo kagikdrs an acknow edgenent for the pagi ng i npeg@atmo7/bd7esp
the HE (nodul e 1114), and neans for sending a page nessage to the UE
if the acknow edgenent for the paging ipgdicator is received fromthe
UE (nodul e 1116). Mdules 1112 to 1116 mmy conpri se processors,

el ectroni cs devices, hardware devices, electronics conponents

| ogi cal ci i.ts, ries, etc. i.nat | ereo
[ 0068] FI G L8t o o T eSS‘PUﬁ A gsign gf & PEke 1108 RSEPHB as§1 & nggepd E-
receive a ggageell -EQ?dSLAE% SELINESIR B T ﬂe'ﬁh&@ﬁ %flarte@ ohif dﬂgmne@ Slock

via a shared control annel (block 1212) may receive
i dentifi catfbd). ilihkcchataycand éJEngpnfaﬁdaUDm 1rrforrma10n|vath IHEphg))lgwildwat@meThe

pagi ng i ndigat or .and. may .ascertain t gln s fo
Phe "' UpUBaLEhu i ioReinntan ot anioh hen DB HaticoR onga fobidel, g the
an acknow ggagsendicdtor atd eapadin}dist i &ak %61"[1(@1 Sf a UE 3dtifieA dfuniquely
access channel (block 1214 Theée UE then receives a page nessage for

tEe UEI e. iflentifips the SWBr edhearell onaritmes (el ,o@krapzlm) acceRe abgn foermd
coor dance A R BGTPA0s BARRE BaiPAGF BERhE WERERRTOTRLCENS s e

channel quaiddettyini thbOitMat thencellTdesigiatdiByo abive theCeE ViRiséed toharseptal 6 the

and possibly one or nore retransm ssions for the page nessage.
[0069]FIG.a@%‘@ﬁ%kﬁﬁﬁﬁtapparatus 1300 for receiving a page. Apparatus

1300 i ncl ugmfsgfanﬁlef&h sreﬁﬁéah?%@%@ s w&e@ﬁ(ggt Of of Ybred ddia éHEBHéib

1312), sendi ng an a enent he pagi ng 1 ndicato
(modul e 131hé) ackaoaledpansntffor theepaging Nglicatqrag ecorbed afyem fing Uthébledk 1016).
(rmodul e 13 dules 1312 to 1316 conpri se proc sors

el ect roni cifg o1l By Sqdy FuAFIENGETT SEUDTR BePWSH Kb l@oﬁ‘%owewbsmay use the

| ogi cal ci ﬁgl%l% SosoWBEPld &Sid Bdback WfoARMIFRORPIdBANIIAR tLh&hRAbn of the page
[0070] FIG 14 shows a design of a process 1400 perforned by a cell

page a HE. nﬁh@g@el’ﬂhe%lidsayarepagq: abeninadipesdito mfomaios Heome dhecUhtand| may use

channel to,t.he UE The cel nds .a e ) on_a
chared dat i RETAORGS ik Bebpey Beriantf Toeng e BR o IZHE DEr® col
i denti fi catda@eletf #dBhiaBn Whd BodiResdhaicnadion ditfdbAalt pofet BBLbdsyd b ehe
UE as an intended recipient of the paging indicator. The shared

control chzasawed nelyneelr Ayeltyinfasmation.or Fhe iasH Moy sind Blsapegt aegssage in
channel . a r i ent .,UE

and/ or di f? ‘g“r"z&[% q%g%E%% 8%9‘?&? oreH% }ég(g&ﬁn%nﬁl ngﬁ@atS ((g)i{rem%n%{%érggt wgsieéeded

may be sentraﬁirmﬁpﬁwkrt lepélao cied UE. tThetdedl thiB, se@d @. tran@missioa v theﬂpfgeﬁhes@age
Alternativel the aging indicator, may be sent fromnultiple cells
to the UE, tod ga@@ tead sqgansysyel abibe pfag%measagmgma@@pwlqd@emﬁ@

HE, e.g., tﬁig‘ﬂ\é\%ofngsf % Iioé d% Qe Fgg‘ Spa%ﬁgslﬁﬁf@ﬁto?ﬁla?%abreﬁf HSmImPiple

for paging a parafu i ncl
cells to the UE, and the page message may be sent from a single cell to the UE.

[0067] FIG. 11 shows an apparatus 1100 for paging a UE. Apparatus 1100 includes

means for sending a paging indicator to the UE (module 1112), means for monitoring
for an acknowledgement for the paging indicator from the UE (module 1114), and
means for sending a page message to the UE if the acknowledgement for the paging
indicator is received from the UE (module 1116). Modules 1112 to 1116 may comprise
processors, electronics devices, hardware devices, electronics components, logical
circuits, memories, etc., or any combination thereof,

[0068] FIG. 12 shows a design of a process 1200 performed by a UE to receive a
page. The UE receives a paging indicator for the UE, e.g., via a shared control channel
(block 1212). The UE may receive UE identification information (e.g., a full or partial
UE ID) with the paging indicator and may ascertain that the paging indicator is for the



means for sending a paging indicator on a shared control channel to
the UE (woolpdoe1idi2) and nmeans for sending a page nessaper/osoaz/edesred
data channel to the UE (nodule 1514). Mdul es 1512 and 1514 may
conprise processors, electronics deviceg; hardware devices,

el ectroni cs conponents, logical circuits, nmenories, etc., or any
conbi nati on thereof. [0072] FIG 16 shows a design of a process 1600

f d | h UE i
Besoci at edCh g ) 1 et pRdiondrlcemer g o kel Hhadthoyp dgrps for
a partial dEdhhd haticatot, gg iMed RasGH HRBesk Batkl l(Block hQIHE i1"55 UBYhen

be MAC | Ds or some ot her specific I Ds. The UEs are map E
pagi ng 16r®cwasacpnge hessade écn' the &1F, elg. Bvik Bshengd llatahehanugitSbiack hZiG)e The

same partl LTE ID .a |ff rent pa |n (o]o]e S|ons

T612) A b RE KA H e a Rt dafmairtihg BRR, Mol SE TR Bas it on
sent in a RE@k Y cOGEBS BBdRIort SR d’o@ﬁig@cﬁéﬁ}e k&e&t&i Baskd bB 149 chahh€l quality
partial LIE ID for the recipient UE nay be determ ned based on a

pr edet er ni fdermiaiieper Toe WEBBapfalsohreceire | Pippymisgien raadi prssifty ope or more
[0073]F|G'K%%n&?%&%n@ﬂﬁ%ﬁﬁﬁ%&%ﬂ%z&%po.for pagi ng. Apparatus 1700
or mappin s to

i ncl udes neans agi ng occasi ons based on their UE
| Ds such t pEIGYVES WIG.h13 bieovaname appdratugl] 300 Eod Rcaivingmppgel tApparatus 1300

di fferent i ng occasjons (nodule 1712 d f
paging i ndm?g{ P oS 50rp5q0fn§vg1g £ PESING ingipaigr f&ﬁqa&%eﬁ%@%? qgl@gﬁgﬁaﬁﬁéﬂ
occasi on f QéndqﬁEaﬁ Qe chlent FRAUL %g%lﬁ%%hdlcﬂﬁpﬁgéuiéﬁ%? Bfd hbdts for

may conprise processors, ectroni cs "dévices war e ces,
el ect r oni csccenvimep AgrRs , meseggecfdr the NEli(teduleeiidc).edyiodiles 136F t@aigl6 may
conbi nation thereof. [0074]FI G. 18 sho a desu%n of geﬁrocess 1800

for sendi naoeaﬂ%wqc SPISp SHCHMCH G ¥istDr prhardars  6Viegs e srimpgents,

with a pagides Rr&ﬁts%regabﬂem%qﬂ ahﬁE&hBﬁEﬁ&ﬁh@R:bPCk 1812). The cell
then sends the masked infornmation to convey the information and to

inplicitlyl[8ey BIGdd shgws adicsigh of a@m@wl@@mﬁommby atelt tepdgsn Wb

som ot ner 10y g8 s ot erast iRl SR, &G0 R SRREG L, of (00E1 ),

i nformati omrhbyeweneisat | d@ Besoife Mah WBarbd Ahtal chatiicto &R WREblobk Qn AL | THe
to be nmasked, nmaski naE éwﬂCRC value with the paging ID to generate a
S|

masked CRCCghMaE senth ifisatiomiaforaskien wikehe pagieg indeips feridentifyghe UE
shows an appak %&?dea%gapleﬂtr o5l %ﬁ&gg it AIRY. 1 Filed stRAY J&gtrbpaiaﬁﬂél%ay carry

control information for the shared data channel. The shared data channel may carry data
for different UEs and/or different types of data. The paging indicator and page message
may be sent from multiple cells to the UE, e.g., as shown in FIG. 6. Alternatively, the
paging indicator may be sent from multiple celis to the UE, and the page message may
be sent from a single cell to the UE, e.g., as shown in FIG. 7.

[0071] FIG. 15 shows an apparatus 1500 for paging a UE. Apparatus 1500 includes
means for sending a paging indicator on a shared control channel to the UE (module
1512) and means for sending a page message on a shared data channel to the UE
(module 1514). Modules 1512 and 1514 may comprise processors, electronics devices,
hardware devices, electronics components, logical circuits, memories, etc., or any
combination thereof.

[0072] FIG. 16 shows a design of a process 1600 performed by a cell and/or a
system controller for paging. Each UE is associated with (1) a UE ID that uniquely
identifies that UE and (2) a partial UE ID that is derived based on the UE ID. The UE
IDs may be MAC IDs or some other UE-specific IDs. The UEs are mapped to paging



Appar at us 1900 i ncludes neans for masking information with a pagi ng
| D to obwad roomasiesd i nformati on (nodul e 1912) and neanspdOUS®ETIEH7682
the masked infoimation to convey the information and to inplicitly
convey a paging indicator (nodule 1914);, Modules 1912 and 1914 may
conpri se processors, electronics devices, hardware devices,

el ectroni cs conponents, logical circuits, nories, etc., or any

ne
o one. UE. 2e561085 BRsRb 0B TSTLTB ID3 AeeHoSk RS BaERoT S gD Yin st masbed
I'n the trapsdiitredi ﬁﬁ%%g SasifN @LRRA 632E Q@bﬁ%lﬁg hﬁli&@)l‘%ﬁﬂtg padtiat UE 128r a

are processed (e.g., foimatted, encoded, and inter] eaveazlb bii an
encoder 20tkRipsend WEirardeent pnoc pagegl oteasn, forsbiiretiment JRalbhwki Kdd). divg

scranbl ed) _hy. at or_ (.Mbd 014 .t o, gener at e out put L PS.
Cranom ¢t AP DSBS eribiee U e E R D R bt Bl e mber
filters, applL&RkieSthe WRID fRabteRepicaptINVerts) the output chips 17
and generates an ul&lgink signal, which is transmtted via an antenna

2024. | n t H973kceill&. di7r searwsorn agpAAING nlid08i tgh apsingr af\Bpareted 789 inghudes
B 110 and r IV : ej .
CROVR) 20285 FiGREE e Ero el il e M RPAT et 10 SEGSHHATES wih
downconver t®, sagiedpaiiia)i WE 2Bs3re trheppe ¢ aeidvitetesti 1ggalg dacasivanirasdide 2029 and
and provi des sampl es. A denodul ator (Denod) 2016 processes (e.g., .
descr anbl egzea@%ﬁ@di%%p%%mé&%ml poeytial K Uy Hasadscipiegt {Jﬁd%}iadﬁgmg
symbol est beagisﬁgoﬁh@%ag@ﬁt PRAGLdUId P PAAGSISCET 08l 1714 may comprise
ynbol es

dei nterl eaves and decode t he i mat es and provi des decode
dat a. Encopmrce6k?, clevirduicat davi,l darddend diglaenr cl2@micsananparatderiogical
2018 may be, i npl enment.ed by a nodem processor .2010. These units
perform pr 816%"&W&“Pﬂesae@oroaa?%%ma}@ﬁﬁ% *¥8fi o t echnol ogy used by

the wirel egR7apNMUYEAlY fidvwaysHesn b@%?&»&&%@@i% flr! RhbRE MRt 43 he

directs the operation of various units at UE _ _ .
Cont r ol | er ingieataes syreedloBeskarpfopmptiay withroopeging 1200 qbieirin@ske infadnasion

ot her procgsses regei v ages. menory, 2032 ore ro m.codes
ond*dat a_f GRSGE By TR ST RRE SEas M BIRERN BIE-R07 16 e RleoUhe Mgty
processor/ geMarielplieitly20APsy @pdBndindidalde Dlod0424) amde thf6ENNItE BE habked
(Comm) unit 2044. Transceiver 2038 provides radio comunication with

HE 120 andmgyhies corsol ipfypagen seeiont roshased Zgieo ciypaptloprsomarqtherstype of

functions } { i i Y

ol emont B oRSREE Q06 el bty AL AN S Gmiaf i BinE BCRC value
1600 i n FI that kGisepaothe sisfoitB&ibni to bEInfaskdd maskiag diic OROenlyerwittegsgaging 1D
Menory 2042 stores ogr.am

r odes and data for Node B 110.
Communi cat FoRT8FR 2 POSHEARIRE Ve kg el e Fheea%%ks&%\%q T‘F‘][‘éfi/st em
control | er éﬂﬁg] [ O] Yo &%?@Hﬁ%@gﬁ%@r bMehdpdGS infplicit paging indj[cator.

processor/control |l er 2050, a ne , and a conmuni cat’l 6n “uni
2054. Pr océppanatusor00 dhtledes2Mbanspfer froaskmgviakaroasond mntt a gaging dDs toppltain

conmuni cati o nd .pagi.ng .for t Es,.e.q.,.determne which.cells.are
T The. paorocar DERBREDT enodue d8u i ety g Sritine Beor e G A gaict ©
nessages t godR9Sific GRfokRatid 6L %S FnbRANY @l &S a %glgrrﬁmciafwl(ﬁmme 1914).
process 1600 in FIG 16 and/or other processes. nory 2052 stores

progr am codfbxtubaad1 Yt and obd 14y sreg nswapniscopiogessaB0 clacamighi dsaicep nhardvere
2054 faci | idt\%&:%se <200 1ni cat iponc-:nwi gcl;] icg dcechl 1106 r(i)eos80 cThc% n%gcisorrll%ination
t echni ques geser CHsd het &7R %y e’ mpl AeEE &8 IBy arious
thereof.
[0076] FIG. 20 shows a block diagram of a design of one UE 120, one Node B 110,
and system controller 130 in FIG. 1. In the transmit direction, data and signaling to be
sent by UE 120 are processed (e.g., formatted, encoded, and interleaved) by an encoder
2012 and further processed (e.g., modulated, channelized, and scrambled) by a
modulator (Mod) 2014 to generate output chips. A transmitter (TMTR) 2022 conditions

(e.g., converts to analog, filters, amplifies, and frequency upconverts) the output chips



means. For exanple, these techni ques nmay be inplenented in hardware,
firmvar e waodiiaeases or a conbination thereof For a har deer/gs2007/067682
| npl ement ati on, the processing units used to support paging at a LIE,
a Node B, or a systemcontroller may bep4 npl enented within one or
nore application specific integrated circuits (ASICs), digital 18

si gnal processors (DSPs), digital signal processing devices (DSPDs),

programmabl e, | ogi ¢ devi ce PL.Ds f.i el d programmbl e arrays .
CFpone) " P SbedeiTes SEisiaR sty Hhich & FamubiBy s Hrtonfap Shr bt Teseive
el ect roni cdrledtios edownlinkeigl eedstint& BYTNbEe BeSiogMahthed NaIelBY fretrbRived
functions described herein, or a conbination thereof. [0081] For a

firmiare abdpeenEt2daerccapeidiRin{ Bt 3R condiopagindiliess haiptites firayetse

i npl ement e ] S Qv alr e [ S :

t hat perfo?cr)n ‘%92“’%%(3 nlﬁo%l%’%ggss)ﬁllgbgeggﬁgé esﬁ%aj #Eogﬁfa%?%?éygn%@;y ovides
sof t war e cogesiesray degnocsiliai@dDemod) DBIOPcéLeD e, 2. NBRBEMbER 32handEl42s,aind
2052 in FIG 20) and executed by a processor (e.g[., processor. 2030,
2040, or 20up9dulatey the rePpleseandpRoVidss SHERPlastindies n A4 Hecqieh 2048 durthgr
external t e | Lt .

di scl osur eﬁﬁots?&g?dgge?%’e%ﬁ%ﬂeeinvgg?%d gﬁ‘ﬁ’dg@?}s{%%ﬁgﬁig‘?hﬁ % ﬁgggrl (%égtea c coded
make or usdatbhefmtiodal 2612 enodubatoro2(sl dpdinbidator @$6,t mdt dexodersz0 i@some be

will be readi|l rent to, those skil in.the art, and the generic
i ol contepmrRRl R & mral BEccsser 2B, o DR, Sl paRoIhdratRe GG i

departing h¢RmahBewRRItkd dadRte&MmORRZyUsed BLitdivard Q3 ¥b@mulitdSon siiem.
disclosure is not intended to be I'"Tmted to the exanples descri bed

herein but [00§7} o b comodicdpdeedser I Heditectsabpepoohi eif wmbunimnits atHEE 120.
O et o ANl 955 B SRS P 510, P O tarorsis
o0 PGS ORI a4 aar bt prtanig o
recei ved f Bt he Nele Bndl0 includes a transceiver 2038, a processor/controller 2040, a
memory (Mem) 2042, and a communication (Comm) unit 2044, Transceiver 2038
provides radio communication with UE 120 and other UEs. Processor/controller 2040
performs various functions for communication with and paging of the UEs and may
implement process 1000 in FIG. 10, process 1400 in FIG. 14, process 1600 in FIG. 16,
process 1800 in FIG. 18, and/or other processes. Memory 2042 stores program codes
and data for Node B 110. Communication unit 2044 facilitates communication with
system controller 130.
[0079] System controller 130 includes a processor/controller 2050, a memory 2052,
and a communication unit 2054, Processor/controller 2050 performs various functions
to support communication and paging for the UEs, ¢.g., determine which cells are in the
paging area of UE 120 and send paging indicators and page messages to these cells.
Processor/controller 2050 may implement process 1600 i FIG. 16 and/or other
processes. Memory 2052 stores program codes and data for system controller 130,
Communication unit 2054 facilitates communication with Node B 110.
[0080] The paging techniques described herein may be implemented by various
means. For example, these techniques may be implemented in hardware, firmware,
software, or a combination thereof. For a hardware implementation, the processing
units used to support paging at a UE, a Node B, or a system controller may be

implemented within one or more application specific integrated circuits (ASICs), digital



a nenory coupled to the at | east one processor. 2. The

appar at usy@hooeliggogs 1, wherein the paging indicator is sgffgkieaMeres:2
multiple cells to the UE, and wherein the page nessage is sent froma
single cell to the UE. 3. The ap?rat us of claim1l1, wherein
the at | east one processor is configured to nonitor for the

acknow edgenent fromthe UE and to ascertain a particular cell to
serve the UE based on receptign. of .the acknow edgenent. 4. The
appar at us 9£n %EPWSE?YSWEL rAigitel signal gredesypg dsrisee §ROFDs)s programmable

configured L] (Tolel i
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resour ces bdd ndwsl (gEfuresdsapded hkrefresour ces being used by the UE to

send feedback information for downlink transm ssion of the page
nmessage.




12. A method conprising: sending a paging indicator to a user

equi prent (UE); and sendi ng a page nessage to the UE if an
acknow edgenent for the paging indicator is received fromthe UE

13. The method of claim 12, wherein the1§ending t he page nessage
conprises sending a transm ssion of the page nessage to the UE, and
sending a retransm ssion of the page nessage if an acknow edgenent

for the page nessage is not received after the transm ssion.

14. The method of claim 12, further conprising: 21 sending TIE
identification infoiniation with the-pagj i ndi cator, the UE
identification information conprisin 1§¥Sion of a UE identifier

that uniquely identifies the UE 15. The nmethod of claim 12,
further conprising: receiving channel quality information fromthe
UE; and sél ect iAmgppaambdgbaiprisingand codi ng schene based on the

recei ved channel @ualit§ i nf ormatl on,, and erein.t&e sendi@% t he

page nessage cofth ?%_é’é‘e EHGPRG COhED € S84 8 PIBIBAHEUBY Pafher Gy Rment

the sel ect pdeyRAdh@ b a dfade GRALNG BCIAENBE if an acknowledgement for the paging
indicator is received from the UE; and

a memory coupled to the at least one processor.

2. The apparatus of claim 1, wherein the paging indicator is sent from
multiple cells to the UE, and wherein the page message is sent from a single cell to the
UE.

3. The apparatus of claim 1, wherein the at least one processor is
configured to monitor for the acknowledgement from the UE and to ascertain a

particular cell to serve the UE based on reception of the acknowledgement,

4. The apparatus of claim 1, wherein the at least one processor is

configured to receive the acknowledgement from the UE via a random access channel.

5. The apparatus of claim 1, wherein the at least one processor is
configured to send UE identification information with the paging indicator, the UE
identification information identifying the UE as an intended recipient of the paging

indicator.

6. The apparatus of claim 5, wherein the UE identification information

comprises a portion of a UE identifier that uniquely identifies the UE.

7. The apparatus of claim 1, wherein the at least one processor is
configured to send the paging indicator on a shared control channel and to send the page

message on a shared data channel.



16. An apparatus conprising: nmeans for sending a paging indicator to
a user equi pnent (UE); and means for sending a page nessage to
the UE if an acknow edgenent for the paging indicator is received
fromthe UE 17. The apparat us 05 claim 16, wherein the neans
for sending the page nessage conpri ses A%ans for sending a

transm ssion of the page nessage to the UE, and means for
sending a retransm ssion of the page nessage if an acknow edgenent
for the page ne8sagelfe Wf%@fv‘g@naflbew en§i ttheyrd ndeadj epe processor is
18. The ap f -al s Q?EB [PESTIALo% .
sendi ng UEQ?H%??%T @crgt‘%lg%mllén@glr ér%thltt}c:ﬁ{f% ' P hfgdngg%el tnjg ’ fon%ﬁll%gt% glri ?Jﬁ%eon
TI E i dent i tnd edding schefrermatd on tleorpeived cginaclpqralityoimf@inadioh)Fand to send the

identifier that uniquely identifies the UE. ) 9. .The, appar at us
of claim 18?%%?%5?@111&6%@@%@& tﬁ%éﬁ%ﬁ?%%@%‘é%ﬁ)wﬁéu@%ﬁ?@?maua| ity
information fromthe UE, and means for selecting a nodul ation

and codi ng schene based on the received channel quality information,
and wherei n t heSnmean3h¢ oappsendi 0f ¢lmen phageheressdge atolepsti ees preansr is

for sendi ngﬁfgg%e‘%g%ﬁbeggliﬁg;ggqﬂe? ﬂggl(i:t?rig AGSich kot B8 OF' 29" S %end the page

nmodul ati on
message at a transmit power level determined based on the received channel quality

information.

10.  The apparatus of claim 1, wherein the at least one processor is
configured to send a transmission of the page message to the UE and to send a
retransmission of the page message if an acknowledgement for the page message is not

received after the transmission.

11.  The apparatus of claim 1, wherein the at least one processor is
configured to send an assignment of uplink resources to the UE, the uplink resources
being used by the UE to send feedback information for downlink transmission of the

page message.

12, A method comprising:
sending a paging indicator to a user equipment (UE); and
sending a page message to the UE if an acknowledgement for the paging

indicator 18 received from the UE.

13, The method of claim 12, wherein the sending the page message
comprises

sending a transmission of the page message to the UE, and

sending a retransmission of the page message if an acknowledgement for the

page message is not received after the transmission.

14.  The method of claim 12, further comprising:



20. An apparatus conpri sing: at | east one processor configured
to receive a paging indicator for a user equipnent (UE), to send an
acknow edgenent for the paging indicator, and to receive a page
nessage for the TIE, and a nenory couplgd to the at | east one
processor. 21. The apparatus of aim 20, wherein the at | east
one processor is configured to receive UE identification information
wi th the paging indicator and to ascertain that the paging indicator
is for the UE ba¥eingo/E ndeniiicatiamt infqreation nvith e npaging indicator, thgpUB
The appara : ai : L, ast o0 pr Of ] S
confi gur edﬁﬁtlgéear@hc Lﬂ%ﬁ%ﬂo% gérﬁélj);/&lli&é: 1?‘1 0 %rbrgloﬁlo ﬁ% an gﬁ% old%?tgiez s{sha’t ﬁlg 1quely
page nessagkentificathe@filance with a nodul ati on and codi ng schene

sel ect ed based on the channel quality information. 23. The
apparatus of claim 20, wherein the at | east one processor is

configured to rggei veua AT BRhon, gjﬁhgp&lgﬁ%@ngmssage, to send an

acknow edgenent for the page nessage If decoded correctly, and to
recei ve a retranspivesy dnnodl quheypefgenasssiage thd UBpamcknow edgenent

for the page nessage is not sent. . 24.  An apparat us conpri si ng;
at 1 east one proteege oM G cogingshirae Bsh 4G e pEphgReig Aty
shared conidfeim#anagd wherein WK erRhy e(xh&kaa@ngorﬁﬁis%@%@mﬁn W page
nessage on a shared data channel to the TI'E; and a nenory coupl ed Po

the at | eastswge iprcsenleses with the selecrd matiwdetipppad sedisg 6thesicai m 24,
wherein the at | east one processor is configured to send UE
identification information with the paging indicator, the UE

i dentification igf ormtdppﬁrahd%ﬁﬁipﬁﬁhgg the TIE as an intended

reci pient of the paging Indicator. 23 26. The apparatus of
clai m 24, wher ef52RhOT pRiging Predns Bdispion fa vie eﬁ@g@ﬂﬁ@@ﬁﬁg@dare sent

frommultiple cglbss i &h&int% page message to the UE if an acknowledgement for the

paging indicator is received from the UE.

17. The apparatus of claim 16, wherein the means for sending the page
message comprises

means for sending a transmission of the page message to the UE, and

means for sending a retransmission of the page message if an acknowledgement

for the page message is not received after the transmission.

18.  The apparatus of claim 16, further comprising:

means for sending UE identification information with the paging indicator, the
UE identification information comprising a portion of a UE identifier that uniquely
identifies the UE.

19.  The apparatus of claim 16, further comprising:

means for receiving channel quality information from the UE; and

means for selecting a modulation and coding scheme based on the received
channel quality information, and wherein the means for sending the page message
comprises means for sending the page message in accordance with the seclected

modulation and coding scheme.



27. The apparatus of claim 24, wherein the paging indicator is sent
frommultiple cells to the UE, and wherein the page nessage i s sent
froma single cell to the UE 28. The apparatus of claim 24,
wherein the at | east one processor is c%ﬁi gured to send control
information on the shared control channe the control information
conprising at |east one paraneter used to recover the page nessage
sent on the shared data channel . . 29. The apparatus of claim
24, wherein the2%har &8 WBHRISICOBRERAS! carries control infoimation
for the shared da%%{; n a an
carries data forg@tle“ad ?gﬁgﬁﬁbﬁ@ fd 8)[ ?%r?ﬁ% {l)ggg S cogr%*prlfsaallr g: 5"
at | east on@1pmenie(§Er);tocaancﬂ agaclenbuﬂeﬁgemeei foe thee pegigngdicant,catl oo reaea/ea
shared control chann to recei ve a page nessage via a shared

dat a channB?geIBﬁﬁa%etﬁéFP& @l ed to the at | east one processor.

31. An appar at ug ngflRy ke to the at lcadtbnd BRREss@Ne processor configured
to map user equipnents (UEs) to pagi ng occasions based on UE
identifiers (1Ds) such that UEs with sanme partial UE ID are napped to

parti ol UE 1D ol a DBt pramieel (R p0g Ut s tniaty epparofssor is
reci pi ent bhifiganed & f&ﬂﬁémqwﬁﬁ@aﬂi(ﬁl trfigmadtioh XS (1RN Eﬁag@ﬁg)%ﬁ“ﬁéa%r and to
32. The apparatus of claim 31, wherein each of the UEsS 1s associ ated

with a UE PISCRpat thahitef daging dedicator as foretheEUBnkpsad par thealUEURIanbfication
i s derived; g the UE ID. 24 33. The apparatus of claim
31, wher ei n e at | east one processor is

22, The apparatus of claim 20, wherein the at least one processor is
configured to send channel quality information and to process the page message in
accordance with a modulation and coding scheme selected based on the channel quality

information.

23.  The apparatus of claim 20, wherein the at least one processor is
configured to receive a transmission of the page message, to send an acknowledgement
for the page message if decoded correctly, and to receive a retransmission of the page

message if an acknowledgement for the page message is not sent.

24.  An apparatus comprising:

at least one processor configured to send a paging indicator on a shared control
channel to a user equipment (UE) and to send a page message on a shared data channel
to the UE; and

a memotry coupled to the at least one processor.

25.  The apparatus of claim 24, wherein the at least one processor is
configured to send UE identification information with the paging indicator, the UE
identification information identifying the UE as an intended recipient of the paging

indicator.



configured to determne the partial LIE ID for the recipient LIE
based on a predeterm ned nunber of |east significant bits (LSBs) of a
UE ID for the recipient UE 34. The apparatus of claim 31,
wherein the UE I Ds are Radio Network Tegporary Identifiers (RNTIs),

I nternational Mobile Subscriber Identifiers (IMSIs), or Medium Access
Control (MAC) I Ds. 35. A nethod conpri sing: mappi ng user

equi pnents (UEs)  to i ng occasi Qns sed on UE identifjers (IDs)
such that UEs V\k?'h S aﬁg‘i‘rﬁ”ﬁlﬁlﬁ%mb? ¥R BE neging; ipdispiahend Abg Rage
occasi ons; nRBghge are sent #6AGINHPR BAGNGe URdi cator and a partial UE ID
for a recipient UE in a paging occasion for the recipient UE

36. The nethod of claim 35, further conprising: det er m ni ng

the partial UE for,.the recipient. UE based.on a predeterm ned
nunber of | east 521 gnitff CEREE toée‘??_lgB%‘ bef ergmu%el ging MRS st fipm
UE SltiAS caliPRIth UE, aRdhefdih the page messadk id &R FrofEsiRERGRAIO the
configured to mask information with a paging identifier (ID) to
obtain maskdd i nformation, and to send the nasked information to
convey the information and to inplicitly convey a pagi ng indicator;
and a nenory coupled to the at | east one processor. 38. The

apparatus of cl aBm 3Thewqpaeiuy obheldin 2easthea¢ia HeoSCsRGH ohs processor is
configured to generatgﬁaﬁ\ cyclic redundancy check (CRC) value that is
used as t hEOTHHUBTdiR iSERd 1N HdQmwiont ot s Rhatpd corol shanaelhjthe copeol

pagi ng I D {0 98RRh AompfisiR oK fs(dRE piintter R0 td RcSRPthd fSe TRSKRL SR%n

val ue.
the shared data channel.

29.  The apparatus of claim 24, wherein the shared control channel carries
control information for the shared data channel, and wherein the shared data channel

carries data for different UFs.

30.  An apparatus comprising;:
at least one processor configured to receive a paging indicator via a shared
control channel and to receive a page message via a shared data channel; and

a memory coupled to the at least one processor.

31.  An apparatus comprising:

at least one processor configured to map user equipments (UEs) to paging
occasions based on UE identifiers (IDs) such that UEs with same partial UE ID are
mapped to different paging occasions, and to send a paging indicator and a partial UE
ID for a recipient UE in a paging occasion for the recipient UE; and

a memory coupled to the at least one processor.

32.  The apparatus of claim 31, wherein each of the UEs is associated with a
UE ID that uniquely identifies the UE and a partial UE ID that is derived based on the
UEID.



25 39. The apparatus of claim30, wherein the at |east one processor
is configured to receive UE identification information with the
pagi ng indicator, the UE identification information identifying the
UE as an intended recipient of the pagify indicator. 40. The
apparatus of claim 30, wherein the paging indicator and the page
nessage are received fron1nu|tip|e cells by the UE. 41. The

apparatus of claim3 wher e ag i,ndi.c received from
nultiple cells gé/ gh%Eappgﬁ SV\ﬂ cé%)]ﬁl PE ntit? i’}gi@afts Op%e JBPRRSEPT 1S
froma singhffigeedd t®Yddthenibls. the4§art111thEipHﬁr Rk uﬁleot'eCQﬂléﬁmeﬁp ba¥hierRl B
the at | east one processor is configured to receive control

i nf or mat i oBredatcrhiace hunber of denst BEnidiham heb (LIBo of o ME BP farrihoresipiéns AE.
conprising at |east one paraneter used to recover the page nmessage
received on the shared data channel. 43. The apparatus of claim 30,

wherein the shaggéd coht rapbarﬁﬁllarb’ﬁ?d:laﬁlﬁBﬂl eshee ttho IUE nberaratReio Network
t he shared_data channel and wherein the shared data channel carries

data for diFfFmBPiant ldgrtitiers ARNTAS)ninteraetiangl Mobife mybeser KeniifasdiMSIs), or
CO”pr's'”gh&ﬁﬁﬁgA?&E?CBﬁH%P@&AQ?hS@tOr on a shared control channel to
an

a user equl pnent ng a page message on a shared data
channel to the UE. 45. A nethod for paging user equi pnment

conprising: recgiLving a paging i.ndicator via a shared control
[ vi figenpd g i

channel ; and recgi vi He¥%ge via a shared data channel .
mapping user equipments (UEs) to paging occasions based on UE identifiers

(IDs) such that UEs with same partial UE ID are mapped to different paging occasions;
and
sending a paging indicator and a partial UE ID for a recipient UE in a paging

occasion for the recipient UE.

36.  The method of claim 35, further comprising:
determining the partial UE ID for the recipient UE based on a predetermined
number of least significant bits (LSBs) of a UE ID for the recipient UE.

37.  An apparatus comprising:

at least one processor configured to mask information with a paging identifier
(ID) to obtain masked information, and to send the masked information to convey the
information and to implicitly convey a paging indicator; and

a memory coupled to the at least one processor.

38.  The apparatus of claim 37, wherein the at least one processor is
configured to generate a cyclic redundancy check (CRC) value that is used as the
information to be masked, to mask the CRC value with the paging ID to generate a
masked CRC value, and to send the masked CRC value.



46. An apparatus to page user equi pnment conprising: 26 at

| east one processor configured to receive masked information using a
paging identifier (ID) to convey unmasked information and to
inplicitly convey a paging indicator;_and a nenory coupled to the at

| east one processor. 47. The apparat%% of claim 46, wherein the
unmasked information is a cyclic redundancy check (CRC) value. 48. A
nmet hod f pagi | nt i siing. masking i.nformati,on with
a pagi ng(%}’lb'dem(?;t;h ? ?%‘J#i ?ﬁ;@%ﬁ%ﬂo f\évlh‘(r%r%{r{l&éi%&e%ﬁ?%erpﬁg els%rlf S céorlllgl gured %

sendi ng tréreiveddK eldnti fifadomifbramatbo wéhnkeyagiendidtor, fat BN and to

inmplicitly ¢ i ' i ndi, 49. Th t hod of claim 48,
:/mrrgr Ie?ln ﬁ%@’%ﬁ%&ﬁ%%ﬁ%ﬁ%ﬂé’g‘w ﬁgé@ @Seaﬁ’e‘P@P&‘ﬁ]g%%ip’@%‘?gﬂ&e reldundancy

check ( iny &ldi@edrhat is used as the information to be masked and to
mask t he value with the paging ID to generate a nasked CRC val ue.
50. A nethod for pagi ng user equi pnent conprising: receiving

il R N S e

received from multiple cells by the UE.

41.  The apparatus of claim 30, wherein the paging indicator is received from multiple

cells by the UE, and wherein the page message is received from a single cell by the UE.

42.  The apparatus of claim 30, wherein the at least one processor is configured to
receive control information on the shared control channel, the control information
comprising at least one parameter used to recover the page message received on the

shared data channel.

43, The apparatus of claim 30, wherein the shared control channel carries control
information for the shared data channel, and wherein the shared data channel

carries data for different UEs.

44, A method for paging user equipment comprising:
sending a paging indicator on a shared contro] channel to a user equipment (UE);
and

sending a page message on a shared data channel to the UE.
45. A method for paging user equipment comprising:
receiving a paging indicator via a shared control channel; and

receiving a page message via a shared data channel,

46.  An apparatus to page user equipment comprising:



51. The nethod of claim50 wherein the unmasked infornmation is a
cyclic redundancy check (CRC) val ue.

26

at least one processor configured to receive masked information using a paging
identifier (ID) to convey unmasked information and to implicitly convey a paging
indicator; and

a memory coupled to the at [east one processor.

47.  The apparatus of claim 46, wherein the unmasked information is a cyclic

redundancy check (CRC) value.

48. A method for paging user equipment comprising:

masking information with a paging identifier (ID) to obtain masked information;
and

sending the masked information to convey the information and to implicitly

convey a paging indicator.

49.  The method of claim 48, wherein masking information comprises generating a
cyclic redundancy check (CRC) value that is used as the information to be masked and to

mask the CRC value with the paging ID to generate a masked CRC value.

50. A method for paging user equipment comprising:
receiving masked information using a paging identifier (ID) to convey unmasked

information and to implicitly convey a paging indicator.

51.  The method of claim 50 wherein the unmasked information is a cyclic redundancy
check (CRC) value.



