METHOD AND APPARATUS FOR ENHANCED PAG NG [ 0001] The

present application clains priority to provisiona
wWoR®@7/1299p3 | cati on Serial No. 60/795, 675, entitPE&HUS2007/067682

"Met hod and Apparatus for Enhanced Paging," filed

April 28, 2006 and U.S. Application Serial No.

60/ 863, 217, entitled "Conposed Message Aut hentication

Code," filed COctober 27, 2006, and assigned to the

assi gnee hereof and incorporated herein by reference.

U TR AND, A BPARATUSFEMR ENHANCED PAGING
specifically to techniques for pagi ng user equi pnents
(UEs) in a wirel ess conmuni cation system |I1.
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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



the systemtypically sends paging indicators and page
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[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a wireless communication system.
[0010] FIG. 2 shows a design of a frame format.
[0011] FIG. 3 shows a timeline for a UE in a 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.



[0017] FIG 9 shows a design for recovering an

inplicit paging indicator. [0018] FIG 10 shows a
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11 shows an apparatus for paging a UE. [0020] FIG 12

shows a process perforned by g3 UE to receive a page.

[0021] FIG 13 shows an apparatus for receiving a

page. [0022] FIG 14 shows another process perfornmed
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art. An OFDMA systemutilizes Othogonal Freguency
Di vision Multiplexing (OFDVM and sends nodul ation

synbol s in the fr NEIXRVILEOW®BESORIPTIONNAI
subcarriers. An SC-FDVA systemutilizes Single-Carrier
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interchangeably. A CDMA systern may utilize a radio technology such Wideband-

CDMA (W-CDMA), ¢cdma2000, etc. cdma2000 covers 1S-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



[0030] FIG 1 shows a wireless conmuni cati on system
100 with nmultiple Node Bs 110. A Node B is generally a
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also be referred to as a base station, an evol ved Node
B (eNode B), an access point, 4etc. Each Node B 110
provi des communi cation coverage for a particul ar
geographi c area. The term ‘cell"™ can refer to a Node B
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Nor¢ Bolvidf iomsmirsmas Nodee BsynlBksindmpbiokt Tbe ﬂewnlllﬁo(omﬁgrward link)

b i.ngl t

Bl b B9 <SpBRnRSn APl i itV BETE oFD L He R HE ptink (or
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Switching Center (MSC), etc. [0033] FIG 2 shows a

aselighngwith dpwbiperrpys mrticapoolatanexchynges frethegn atypde 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), a Mobile Switching Center (MSC),
etc.

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

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



transm ssion tineline my be divided into radio

frames. Each radio frame may be identified by a system
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duration,e.g., 10 mlliseconds (ns). Each radio franme

may be partitioned into nmultigle (N subfranes, e.g.,
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rocess
may be deﬁned for dlfferent klnds 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:

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



scranble) the MAC PDUs to generate output data for the
physi cal channels. [0037] FIG 4 shows a design of
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downlink (DL). In this design, the downlink I ogical
channel s include: Broadcast gontrol channel (BCCH) -
carry systemcontrol information, Dedicated traffic
channel (DTCH) - carry user information for a specifi c
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bel omL ph§€idel sharbddath chirmes(RL-GSHICH) -Qarrly aigd DAFSDCH,
transport, and physical channels for the
e  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:

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

information, and



uplink (UL). In this design, the uplink Iogical
channel s i nclude the DCCH and DTCH. The upli nk
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(RACH) - carry access requests and possi bly other
information, and UL shared data channel (UL-SDCH) -
carry the DCCH and DTCH. Dependi ng on the information
conveyed by the RACH the RACH may be regarded as a
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[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, ¢.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
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request for uphnk 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, ¢.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 receives the RACH transmission and may respond by
sending an assignment on the SUACH (step 618). The SUACH transmission may
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[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)
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and may be used as the UE ID in a non-active state. The ACK and/or CQI assignment
may also be implicit and not sent on the SUACH. The UE may thereafter send channel
quality information on the CQICH (step 718). Step 718 may be omitted, e.g., if the
channel quality information is sent on the RACH in step 714. The serving cell may use
the channel quality information for link adaptation and may select an MCS and/or a
transmit power level for transmission to the UE based on the received information. The

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
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[0056] The UEs may be mapped to paging occasions in various manners. In one
design, the UEs are mapped to specific paging occasions, ¢.g., based on a hash of their
UE IDs. Different UEs may be mapped in a pseudo-random manner to different time
intervals in the transmission timeline. Each UE may wake up prior to its assigned
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, ¢.g., based on their UE IDs. In this case, a paging
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[0059] Sending UE identification information along with paging indicators may
provide certain advantages. For example, the UEs can quickly ascertain whether or not
page messages are being sent to them based on the UE identification information and
can go to sleep right away without having to decode the data channel for the 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.
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[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 DL-
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]



inplicit signaling of the paging indicator may be

achi eved in various manners. [0061l] FIG 8 shows a
wele®irgero8d0 for inplicitly sending a pagi ng i NRBCTYHS2907/067682

In this design, a cyclic redundancy check (CRC)

generator 810 receives controjgq information for the

DL- SDCH and generates a CRC val ue. A masking unit 812

masks (e.qg., scranbles) the CRC value with a paging ID
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Edﬁ%ﬂ 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, clectronics 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, ¢.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



acknow edgenent. [0066] The cell sends a page nessage

to the UE (e.g., on a shared data channel) if the
wa@ennodetigenent for the paging indicator is reCEUS®A7/067682

fromthe UE (bl ock 1016). The cell may send an

assi gnment of uplink resourcegs to the UE, which may

use the uplink resources to send feedback information

for downlink transm ssion of the page nessage. The
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Intornmati on an rocess e page nessage
[03711}: corkignas siowh arﬁamd%lﬂhﬁlﬂ(lﬂl’foﬁpuigu@g)ﬁuﬁg ASaedss 1500 includes
sel ecft &ased on. t he channel cllual
means for sending a paging indicator on a share 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, eclectronics 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



information. The UE may al so receive a transm ssion
and possibly one or nore retransm ssions for the page

wore®3ag®4s [ 0069] FIG 13 shows an apparat us 13P01/U82007/067682

recei ving a page. Apparatus 1300 includes neans for
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convey the information and to implicitly convey a paging indicator (module 1914).
Modules 1912 and 1914 may comprise processors, clectronics devices, hardware
devices, electronics components, logical circuits, memories, etc., or any combination
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



reci pient UE are sent in a paging occasion for the
reci pient UE (bl ock 1614). The partial UE ID for the
wo ewirprewd UE may be determ ned based on a PCT/US2007/067682

predet erm ned nunber of LSBs of the UE ID for the

recipient UE. [0073] FIG 17 ghows an apparatus 1700

for paging. Apparatus 1700 includes neans for mappi ng

UEs to paging occasi ons based on their UE I Ds such
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HO70her Spiseeensdglier! 3 inchidens Rrosessoderniiodrs 2039, a argnory 2052,
i Qggﬁlﬁl%lcgﬁor?umt 2054. Processor/controller 2050 performs various functions

to support communication and paging for the UEs, ¢.g., determine which cells are in the
paging arca of UE 120 and send paging indicators and page messages to these cells.
Processor/controller 2050 may implement process 1600 in 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 thercof. 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



nodul at or (Mod) 2014 to generate output chips. A
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t he out put chi psand generates an uplink signal, which
is transmtted via an antennag024. In the receive
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[ 0080] The pagi ng techni ques descri bed herein may be
i npl emented by various neans. For exanple, these
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I mpl ementation, the processing units used to support
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make or use the disclosure. Various nodifications to

di sclosure will be readily apparent to those
skilled in the art, and the generic principles defined
herein may be applied to other variations w thout
depar 8i ng Thompphetspof i dlaitrr Iscopacof thdet dicss! ommrpeocessor is

Th the disclosure. is i nt ende mted t

e 1295edn ) &RowigE Jpr b a6 Oé’Ylﬁdgﬁﬁ‘%enF gfr% & Qﬁcadd&a ascertain a
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novel features disclosed herein. [0

CLAI MED | S: CLAI MS 1. An appar at us conpr|S|ng at Ieast

one processpr conf d t.0 end ng i ndi cat or

a user’ equ?ﬁ %me seﬁﬁmﬁﬁbgﬁf ﬁe@%%g@“i&“”e$°rls
tdiigiked th rarélaqha @Mdn@df%lg@ﬂﬁbntffﬁ[m theUR3Y DEindovdiac@ds®Ehannel.
is received fromthe UE, and a nenory coupled to the

at | east one processor. 2. The apparatus of claiml1,

wherein th | ndic IS
cel | 35 to tﬁh@%%pgﬁtd %eciﬁelﬁ{ lt’ hvevﬁ&%ﬁl rresrytsg%gstt 81116 < decessor is
tordigueedsiongdnd UEI ideiitifidabion 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.



UE. 3. The apparatus of claim1, wherein the at |east
one processor is configured to nonitor for the

wa@ennodetigenent fromthe UE and to ascertai n BCT/US2007/067682

particular cell to serve the UE based on reception of

t he acknow edgenment. 4. The agparatus of claim 1,

wherein the at | east one processor is configured to

receive the acknomAedgenent fromthe UE via a random

acces Cha?‘ ¢ a grat Lhe £ ARBal alt l'ls’holrfemC tl?e tlleas\lcvh ShS docessor s
the ab" | east® o8 pﬁgcgssor 'S cgh?lguredzﬁ ngkbﬁ

tlEputdd oatedive tinacinglaligninféritativh efrd@agiengm mﬂgea;@t @rmodulation
the UE identification infaormation identifying the UE
and eadingsdgmepasetppiheniccdyed ehanpelualty w%qra@flem, ang to send the
PREATRRALID HEeinEL B e s MLl Mg coding sgperme.
identifier that uniquely identifies the UE. 7. The
appar at us claim1, rein the at | east one .
processor 'r%e CORPTAGSr égh‘ﬁﬁn%éndw HEMp Al G el eag gyrocessor is
Bh R oCRGO8 LhInet GRNNGinBAHaddh BERTENGE RABG0 send the page
nmessage on a shared data cthannel.8. The apparatus of
oilcstiage Bt aviheasmsitnpavioe laYellcemml@debqwboestb@ redegved channel quality
ﬁﬁnfi ured to receive channel quality information from
%%t o select a nodul ation and codi ng schene based
on the received channel quality information, and to
send the page nessage in accordance with the sel ect ed
modul 82.i onThncrppaiusg of cieire., owhamm alppat alces ee processor s
in n sSar .,i.s
Gt O b ulon. S BRE PISSERTET st VBnond giopend @
fdﬂ@n&ﬂlﬁs@ﬁtﬂ of thesid niddgagpafen nrkasalrlgamed fof RSt message is not
ower | evel determ ned based on the received channe
ﬁﬁﬁWP@?t@Hh%ﬁﬁﬁWPﬁﬁnllo The apparatus of claim 1,
wherein the at | east one processor is configured to
send a transm ssion of the page nessage to the UE and
t o sehtl a Wkt rappsraissiodrelain tihewbagm s siagleadtf omn processor is

ow edgenent far the ) sage is no recei ve
SNBSS PSR AsSEpaRTt S bk 16 o b > diCapAK, Tesources
WhRS ek&y bhenaUE @aghd Q&Qib%l@ﬁﬁ%%mhsfoﬁ 86‘&&11%1{ ﬁrgnstﬁﬁssmn of the
send an assignment of uplink resources to the UE, the

pageiméssagesour ces bei ng used by the UE to send feedback
i nformati on for downlink transm ssion of the

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 1s 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:



page nessage. 12. A nmethod conprising: sending a
pagi ng indicator to a user equipnment (UE); and sendi ng

wa2pagzromessage to the UE i f an acknow edgenmenkCT/oR200116657682

paging indicator is received fromthe UE. 13. The

met hod of claim 12, wherein the sending the page

nmessage conpri ses sending a transm ssion of the page
nmessage to the UE, and sending a retransm ssion of the

page nessa i f. .an..acknow edgenent for.the page ,.

ressafa ]S Nt PGl A EEPARE itk fhry 10l Idjgpror, the UE
iteeti figdtion dinddrntakiah Neokaprising tah@orte@npf iasiUTY idg&ndich ghbE uniquely
identification information with the pagi ng indicator,
tdsatifigs thetbit i fi cati on i nformation conprising a portion

of a UE identifier that uniquely identifies the UE

15. The method of claim 12, further conprising:

recei v5.ng Thametlod@dialairhyl 2 fuithenan@isirfg: om t he UE; and

sel ecting.a nodul ati on.and coding schepe based on the

r ecei VEEIVEWAAARTC! qUalfty ¢ OTTFRSERT S5 Unréidnher ei n t ho

sendi ggeding a%&&lﬂ%%@%o&ﬁ?%ﬁéﬁéb@s@@ gh A% BEVRPGRNne| quality
message i n-accordance with the sel ected nodul ation and

odelingiosclishwhekd thanscadper éie usige ongsaSi ergnpriseanending the page
di s Doy ¢ \ e UE) -
o e G P ARSI iy By eeBtBg an S RESBemr o

acknow edgenent for the paging indicator is received
fromthe UE. 17. The apparatus of claim 16, wherein
t he mbans AorapBEAWs sEMPHENGage nessage conpri ses neans

for s ' transm ssion. of the . to the
. o S bR el |0 RO RO PREROPR B e
messageand foaneadikp awpgdoassnge fothct UE ipageackissi@dgment for the
not received after the transm ssion. 18. The apparatus
BICiRg Hidigatos s regeivebiromdhpPEsi ng: neans for sending UE
identification information with the pagi ng indicator,
t he

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 selected

modulation and coding scheme.



UE identification information conprising a portion of

a UE identifier that uniquely identifies the UE 19.
wWab@7api9as at us of claim 16, further conprisi ngPCHES2¥87/067682

for receiving channel quality information fromthe UE

and nmeans for selecting a nodyl ati on and codi ng schene

based on the received channel quality information, and

wherein the nmeans for sending the page nessage

conprises ans sendi.ng the page nessage in

accor%@ncegﬁf?ﬂm?ﬁgcgmpn%Pgd nodul ati on and codi ng

schemg:. Rlst Hic PpEREQE UsHnCigiRdi B Rgeivata lpaalk Did&ator for a user
processor configured to receive a paging I ndjcator for

auiRaentd il preatd pumknopdedgemantdier Heikgicaagispanand g receive a
%%&%9&%%&&@&?@%% and to receive a page message
the

nmenory coupled to the at | east one
pr oces s@mory toupldittoahppatriadstsnoproctsadpmm 20, wherein t he
at | east one processor is configured to receive UE
identification information with the pagi ng indicator

and t 9] ascepl ajpBalhRt of RERAGDNKHRGA CARL Ot [eastl Bhe tﬂ?@cessor is
UE based on the UE identification Information. 22

acpﬁ“@ua:tdut@ eteigt dAimiddtifindtemeinforiagomtwithe Het pm 11id1cator and to

AP R o tairk "BHBest o RE BEder niseedgd e/ UE identifcaton

g@@gﬁ@@ﬁpe MAth a nodul ati on and codi ng schene
sel ected based on the channel quality information. 23.
The apparatus of claim 20, wherein the at | east one

processor g SARLIANT 8F i’ 96° 18ty UABNATIAR! 8. Sfocessor s

t he page nes an“acKnov enen
p@g“%umlss;ag@dl éhadﬁao@adtw affoieedtioy, nalnﬁ p@)céﬁctﬁb WRagé@ message in
retransm ssion of the page nessage if
%&reﬁ’@%?f‘ewgtb feRedulgion md edpe %@@%@f‘é@qt%d based ga e chagnel quality
Iﬁglgﬁatus conprising: at |east one processor
configured to send a paging indicator on a shared
control channel to a user equipnment (UE) and to send a

page ssa ﬁ on a shargdldatg ch neI %p th and a

menor ?Tf coug AP Ohclq @, SP: B Jees¥or® ast-oné processor i
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 memory 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.



25. The apparatus of claim 24, wherein the at |east
one processor is configured to send UE identification
WO pdoonemes on with the paging indicator, the UBPCT/US2007/067682
identification information identifying the UE as an
i ntended recipient of the paging indicator.26. The
apparatus of claim 24, wherein the paging indicator
and the page nmessage are sent frommultiple cells to
the UE. 27.. The apparatus of, cl.aim wherei n the
pagi ng"i namascopREe oE e Sk th afte rlBRE S fighPRand the page
Wessapd grewber fed nidiEplpadds torssHge i s sent froma single
cell to the UE. 28. The apparatus of claim 24, wherein
the at | east one processor is configured to send
contr in ' opt.rol :
cont 15 1 i agefls 87 s E AteiOE! Plpre RS L i from
osiltipl¢ cellsaoc oveUEL hied phgeinths pagemsesape trschhfomhasiagle cell to the
ﬁ,ta channel . 29. The apparatus of claim24, wherein
e shared control channel carries control information
for the shared data channel, and wherein the shared
data channel carries data for different UEs. 30. An
appar a8.us Theppsiahy: oftcldimadé, orherqm obesaoleast one processor is

configured to, recei,ve.a i ng i,ndicatpr Vi shar

SOMBY B ahRLFSSRY Betrblth U R MER Footind Byfid, e control
fiemhediof abpaiap AtlcastdNG parafRiR e RURBEELr tR FalBe nRksage sent on
| east one processor. 31. An apparatus conprising: at

theabarcddataghasbsor configured to map user equi pnents
(UEs) to paging occasions based on UE identifiers
(I Ds) such that UEs with sane partial UE I D are mapped

to di 9.er eMhc pARHritgs O€ CASMONYS , witdicintthe SBAdd @oftagli ¢t@nnel carrics
indicator and a partial UE ID for a recipient UE in

BRILIOh gnfeea%rsqnofﬁ)r?t%? shaied defeiprunal. ad Whetginathgehaied data channel
EAHR! &4t dﬁ@&ﬁﬁt_tU]IEseaSt one processor. 32. The
c

apparatus o aim 31, wherein each of the UEs is
associated with a UE ID that uniquely identifies the
UE ang a partial UE ID that is derived based on the UE
| D. 33°0-The AGFPRFANISOBPIIENGi m 31, wherein the at | east

one PLOLESSHe hd>ctIDf toMIREd & d&ERM PagthbenBRAbt &ha a shared
UE ID for the recipient based on a
control channel and to recetve 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
UE ID.



predet erm ned nunber of |east significant bits (LSBs)
of a UEIDfor the recipient UE. 34. The apparatus of

webka7m®1y wherein the UE | Ds are Radi o Net wor RCT/US2007/067682

Tenporary ldentifiers (RNTIs), International Mobile
Subscri ber Identifiers (I1Msls)s or Medium Access
Control (MAC) IDs. 35. A nethod conprising: mapping
user equi pments (UEs) to pagi hg occasi ons based on UE

identifier I Ds uch.t hat s with same partial UE :
ID ar gg'mapigé atp82lr3?q§f 8t éﬂ%lmpggi W\éﬂ%e&‘& adf offs ;fjlea {ngnc Pprocessor s
S@THuRG o Pagérignd Ntk cpareinl AMEl B pREt ihal rddipiéd? 1B tased on a
reci pient UE in a paging _occasion for the recipient
predetgpningth suhberd deast sighificant pgs (BB wép WoHp fordhgygpeipient UE.
determining the partial UE ID for the recipient UE
based on a predeterm ned nunber of |east significant
bits B4.SBsThefapparblas|dd leim 3he wheedipite tURJEDs 3afe Rdio Network
appar at us, cqQ risiqgé at | east

iHf

ggl’ﬁpq)r@m Ldgnpers 4R Biterartiqns! %@E)Hg;%%g%ﬁ)%g Identifiers (IMSIs), or
Mg nh%k%%st’ﬁ%of@d&éngﬁ masked information, and to
i nfor

send t he nasﬁed [ tion to convey the informtion
and to inplicitly convey a paging indicator; and a
nenorg coug#ed t& the.at |east one processor. 38. The
appar atus O EPST RYBRISIMEer ein the at | east one

procegmppink useOBEUIAHERS (UEsPRNBEBLE 0Btk tased on UE identifiers
redundancy check (CRC) value that s used as the '
(IpsppuehtthgrlEowih same padial UE hak ndppcCrROIir e peging occasions;
tQF paging ID to generate a nasked CRC value, and to

dan

send the masked CRC val ue.

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.



