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simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-
multiple-out (MIMO) system.

[0005] A MIMO system employs multiple (N7) transmit antennas and multiple (Nz)
receive antennas for data transmission. A MIMO channel formed by the Ny transmit and
Nz receive antennas may be decomposed into Ny independent channels, which are also

referred to as spatial channels, where N, < min{N,, N} . Each of the Ny independent

channels corresponds to a dimension. The MIMO system can provide improved
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message for the at least one UE during the paging occasion.
[0010] In another aspect of the disclosure, the method above is provided, wherein
associating the paging group ID with the PDCCH, further comprises CRC masking the
PDCCH with the paging group ID.
[0011] In another aspect of the disclosure, a modification of the first method is
provided, further comprising transmitting on the PDCCH a paging indicator (PI)
associated with the paging group associated with the at least one UE.
[0012] In another aspect of the disclosure, the PI is identified by the time hashing

and the CRC masking.
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EGQ%CH tnt operations including: time-hashing at least one user equipment (UE) to a
particular subframe, the particular subframe defining a paging occasion for a paging
group associated with the at least one UE; associating a paging group ID for the paging
group with a physical downlink control channel (PDCCH); allocating, in the PDCCH,
resources associated with a physical downlink shared channel (PDSCH); and
transmitting, in the PDSCH, a paging message for the at least one UE during the paging
occasion.

[0020] In another aspect of the disclosure, a machine-readable medium according to
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resources associated with a physical downlink shared

channel (PDSCH); and transmtting, in the PDSCH a
w@agonasginessage for the at | east one UE duri ngP@TiEs2008/081642

pagi ng occasion. [0020] In another aspect of the

di scl osure, a machi ne-readabl & nedi um according to the

above. i s provided,. further conprising instructjons for

Posibis el zf‘fa ﬁswﬁ@tq%w@h‘ha PAGIS g%ﬂ?%qsa%feaé?f mﬁhthe at least one

ggsoci ated with the paging group associated with the

at | east one UE. [0021] In another aspect of the

HI03¢) osUnenothéreasped lof He-disshatatyl, éermedihine-medabiainadiumoccording

e BRI R AR o BRI AR
PDUICERIR pafiRk Jin ASRSCIPRE RoiMtbdIwith 81&@‘6%1]6{11? Bddociated with the

associ ated wth the at | east one n anot her
atdpest onOVEL he di scl osure, the machi ne-readabl e medi um

i ' ej: h i ane ;. -
EARSE ¢ oiHRe B B, TRBR SR e
piovhietd nghéreipl tac PBDOWH 13 the sipecisal doneentfoagi PIOCIHOWRh hiexception
[0023] . In anot her aspect of the disclosure, an
abbisraingng Ha baipe acnlaced with esnssializghpagiecgierdn P syst em
is provided, the apparatus conprising: a processor,

H928] gurledndtber dspe-ohdehlisvdpsate, he agpargneopsaric in a wircless

equi pnent (UE) to a rti.cul ar subframe, the

S e R St e BT DB g RGPS be e ares e copfigured
RAGINROh BhRgRt AASQUnk AL Mpnient NBE o o RdsdulAR8bidne, the

associ ating a paging group ID for the paging group '
partipular pihjraing slcfigivan nagiagosetsiasl foe h apgiag groDESHciated with the at

l].o .y in.the P r rces sociated, W th. .

By 3L Buvk bR SRR o SR SR BB ) i Wikl
tswilaik dontroDehanfclt(PRCRPHCHI]ocatiing gh t1g FBCCHYsb@ted Rgociated
at | east. one UE durigg t he paqgi ng occasion; and a
Withsmhyeistsloaglint shated phappeldE r angt pnspyftiggsig the PDSCH, a

4 fi 1 [ -

b et e ERAIEH 1SPEE LB QuHIE U PR B bRk 184 o memory
Eaupl dadeto tiooprorgpuoreldr §toring daasnmi tti ng on t he PDCCH a

pagi ng indicator (Pl) associated with the paging group
AL atigdnihéhashO® oftthel BRIsuR) ﬁle%%)aﬂaﬂﬁ 2Bbvd B tpm&élf-‘ twherein

aspect of the disclosure, a nethod for transmtting

pagirengsyes ssagber ¢onfigiied festsansmming e dhd JACEYst pagingindicator
Vi th ho rLSINg:, groupi ser

B DY bR Bl bR SR 5 S Bk, PUE B Bty 355 ve

different tine instagces W th a part DRX cycl g;

) i cul ar 3 ¢
f0gabi ndn Bagnrishes eabdisdanyes amsghod fgal;rﬁlil%rt&g paging
RREDE, AR 28RRA @M IrTH! Jrb PUES (hERethBl Qofprising:
si nglfe physical downlink shared ‘channe
grouping user equipments (UEs) in paging groups according to different time instances
with a particular DRX cycle; grouping paging messages associated a particular paging
group associated with multiples UEs into a single physical downlink shared channel
(PDSCH) transmission; and transmitting the single PDSCH during a corresponding time
instance associated with a paging group, wherein the UEs of the particular paging group
decodes the correct PDSCH based on a common paging group ID in a PDCCH

transmitted to the UEs.
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[0034] FIG. 6 is a flow diagram depicting an exemplary paging group nesting
arrangement according to one embodiment;

[0035] FIGS. 7A-B is a flow diagram depicting an exemplary control arrangement
and sample PDCCH, respectively, in a downlink subframe to support transmission of
paging messages according to one embodiment;

[0036] FIGS. 8A-B is a flow diagram depicting another exemplary control
arrangement and sample PDDCH, respectively, to support transmission of paging
messages according to one embodiment; and

[0037] FIGS. 9A-B is a flow diagram depicting another exemplary control
arrangement and sample PDDCH, respectively, to support transmission of paging

messages according to one embodiment.
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[0040] Single carrier frequency division multiple access (SC-FDMA), which
utilizes single carrier modulation and frequency domain equalization, is a known
technique. SC-FDMA has similar performance and essentially the same overall
complexity as those of OFDMA systems. A SC-FDMA signal has lower peak-to-
average power ratio (PAPR) because of its inherent single carrier structure. SC-FDMA
has drawn great attention, especially in the uplink communications where lower PAPR
greatly benefits the mobile terminal in terms of transmit power efficiency. It is
currently a working assumption for uplink multiple access scheme in 3GPP Long Term

Evolution (LTE), or Evolved UTRA.
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Qi’ﬂﬁﬁfology. An access terminal may also be called an access terminal, user equipment
(UE), a wireless communication device, terminal, access terminal or some other
terminology.

[0045] FIG. 2 is a block diagram of an embodiment of a transmitter system 210
(also known as the access point) and a receiver system 250 (also known as access
terminal) in a MIMO system 200. At the transmitter system 210, traffic data for a
number of data streams is provided from a data source 212 to a transmit (TX) data

processor 214.
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[SPECt 'Nteijeé/elver system 250, the transmitted modulated signals are received by
NR antennas 252a through 252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through 254r. Each receiver 254
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[0051] An RX data processor 260 then receives and processes the NR received
symbol streams from NR receivers 254 based on a particular receiver processing
technique to provide NT “detected” symbol streams. The RX data processor 260 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the

traffic data for the data stream. The processing by RX data processor 260 is
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SO0 TS MtoR ol Her B drAMMTEREI Ghnerally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
MCCH+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional
channel that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels compries a Dedicated Traffic Channel
(DTCH) which is Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. Also, a Multicast Traffic Channel (MTCH) for Point-to-
multipoint DL channel for transmitting traffic data.

[0056] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprises a Broadcast Channel (BCH), Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH), the PCH for support of UE power
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The PHY channels conprise a set of DL channels and UL

channblLLoyapirolannel IRCCHhnnel s conpri se: Common
Pi | ot | o oy oni zati on Channel (SCH)
P i |
Commn%@%?{raoﬁa Og?anne?%% Shared DL Control
Channkbad RidXsetdy (Mahiidl CBKIH)Cont r ol Channel ( MCCH)
Shared UL Assignnent annel . (SUACH) Acknow edgenent
8928hel RL’ﬁé@Cﬁ%Y[ﬂﬂ‘F’W%l @HIP"'Shar ed Dat a Channel
(DL- Pﬁg;;ll—‘[) | me?d%if‘@r LRk 1?};@@ (UPCCH) Pagi ng
I ndi cator aCﬁanne (CICDI Loea I nglﬁgator Channel (LICH)
Channel Quality Indicator Channel (CQICH)
Acknowledgement Channel (ACKCH)
Antenna Subset Indicator Channel (ASICH)
Shared Request Channel (SREQCH)
UL Physical Shared Data Channel (UL-PSDCH)
Broadband Pilot Channel (BPICH)
[0059] In an aspect, a channel structure is provided that preserves low PAR (at any
given time, the channel is contiguous or uniformly spaced in frequency) properties of a

single carrier waveform.

[0060] For the purposes of the present document, the following abbreviations apply:

AM Acknowledged Mode
AMD Acknowledged Mode Data
ARQ Automatic Repeat Request
BCCH Broadcast Control CHannel



[0058] The UL PHY Channels conprise : Physical Random
Access Channel (PRACH) Channel Quality Indicator
w@b@pstood CQ CH) Acknow edgenent Channel ( ACKOM)T/US2008/081642
Ant enna Subset I ndicator Channel (ASICH) Shared
Request Channel (SREQCH) UL Physical Shared Data
Channegl . ( UL- PS Br gadband Pi | ot Channel (BPI CH)
[ 0059PCHh an Bigﬁca@@ft,é AK¥annel structure is provided
that preservent@w PAR (at any given tine, the channel
is contiguous or uniformy spaced in frequency)
pr opeff of Camngpm fpatrelde Hammel wavef orm [ 0060] For
the pggppses @nﬁ%}‘@}ﬁﬁﬁé‘iem docunent, the follow ng
abbrevi ati ons apply: AM Acknow edged Mbde AND
Ackno@®CdugHd (usidd (oatrmsiRyadsparn@hinncRepeat Request
BCCH Broadca ; | CHannel BCH Broadcast CHannel C
ContrEF- Ccczfyéoggm%%gnf&@ntrol CHannel CCH Contr ol
CHann€RCCCTr @ycGodedufdanpp€htek Tr ansport Channel CP

Cyclig Prefix, CRC Cyclli.c dundancy Check CTCH Common
Tr af Ecganﬁéqm%@%@”éﬁ&.c@%@ Control CHannel DCH
Dedi cpicet CHansiedatdd.C & OHakn&ISCH Downl i nk Shar ed
CHannel DTCH Dedi cated Traffic CHannel FACH For war d

link REEEss dredigqéad %E’ﬁmfﬁffequency Di vi si on Dupl ex
DL DownLink

DSCH Downlink Shared CHannel
DTCH Dedicated Traffic CHannel
FACH Forward link Access CHannel
FDD Frequency Division Duplex

L1 Layer 1 (physical layer)
L2 Layer 2 (data link layer)
L3 Layer 3 (network layer)
LI Length Indicator

LSB Least Significant Bit

MAC Medium Access Control

MBMS  Multmedia Broadcast Multicast Service
MCCH  MBMS point-to-multipoint Control CHannel
MRW Move Receiving Window

MSB Most Significant Bit

MSCH  MBMS point-to-multipoint Scheduling CHannel
MTCH  MBMS point-to-multipoint Traffic CHannel
PCCH Paging Control CHannel

PCH Paging CHannel

PDU Protocol Data Unit

PHY PHYsical layer

PhyCH  Physical CHannels

RACH  Random Access CHannel

RLC Radio Link Control

RRC Radio Resource Control



LI Layer 1 (physical |ayer) L2 Layer 2 (data link
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MBMS Mul t medi a Broadcast Milticast Service MCCH MBMS

poi nt-to-mul ti point Control Gdannel MRW Mbve Recei vi ng

Wndoglég(BB Mpst Significant Bit MSCH MBVS

poi nt 2£6- mul tIPBFRECSEHERWf i ng CHannel MICH MBVS

poi nt sHor nul t9epatdbathn@fif i ¢ CHannel PCCH Pagi ng

Control CHannel PCH Pagi ng CHannel PDU Protocol Data

Uni t PHEGPHYSFed ehapael GeayroHCHiaYaslcal CHannel s RACH

RandogjAcces g:FQQ Radi o Link Control RRC Radio

Resou?jge Confsre SAE’NSué@\??ce Access Point SDU Service

Dat a ShFt SH&THegHR&léd channel Control CHannel SN

Seque Nu er Field TCH Traffic CHannel

TDD T:ilren:EI Di \%%%f%l{gljapﬂ%ex TFl Transport For mat

I ndi caDdx TMTimamdipaicauide TVD Transparent Mode

Data Fff Transm ok ¥ Taicabe V2
™ Transparent Mode
TMD Transparent Mode Data

TTI Transmission Time Interval
U- User-

UE User Equipment

UL UpLink

UM Unacknowledged Mode

UMD Unacknowledged Mode Data

UMTS  Universal Mobile Telecommunications System
UTRA  UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network
MBSFN  multicast broadcast single frequency network
MCE MBMS coordinating entity

MCH multicast channel

DL-SCH downlink shared channel

MSCH  MBMS control channel

PDCCH physical downlink control channel

PDSCH physical downlink shared channel

[0061] Referring to Fig. 3, there is shown a channel mapping arrangement for
downlink Logical, Transport, and Physical channels. For example, E-UTRA employs
the channel mapping arrangement shown in Fig. 3. As shown in Fig. 3, the paging
transport channel (PCH) 302 is mapped to the physical downlink shared channel
(PDSCH) 304. For example, PDSCH 304 may be incorporated in a transmission time
interval (TTI) of one millisecond (1 ms).

[0062] Paging by a base station to a terminal, using LTE-based systems for

example, is accomplished via the downlink PHY channels. This will consist of the
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Wth a view to the channel mapping _arrangenment of Fi ﬂ
grouppasher ssgmenfs oppaging groups, the benefits of such an approach will become
readily evident. The use of paging groups IDs and Paging Indicators and their
implementation are further detailed below.

[0064] Fig. 4A illustrates sample PDCCH and PDSCH arrangements in a downlink
subframe. The PDCCH 410 is comprised of combinations of individual OFDM
symbols/tones 420 in corresponding time slots 430 or strips. For purposes of
illustrations, four possible PDCCHs — PDCCH1, PDCCH2, PDCCH3, and PDCCH4 are
shown within respective time slots 430. Of course, depending on the implementation,
more or less PDCCHs may be used.

[0065] Multiple symbols/tones 420 may be used for a given PDCCH 410. The
symbols/tones 420 are generally referred to as Resource Elements (REs), thus several
REs (420) may be used to represent a PDCCH 410, the various combinations of the REs
(420) providing paging ID information and the corresponding PDSCH 440 location, etc.
For example, PDCCH1 411 may refer to paging ID 1, which identifies a given UE
group that is associated with paging ID 1, and also provides the UE group with the
location of the PDSCHI1 data found in the PDSCH 440 data streams. Thus, a UE must
decode multiple PDCCHs 410 in the preamble of the subframe to determine if its group

is identified by the ID found in the PDCCHs 410.
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extracted from PDCCH “460, the UE then can then find

SeancagpNombpéeraney POSGM TR gor@maad otayda M/ Precoding matrix may be
N/A. The CRC of PDCCH 502 may be masked with the Paging group ID. And so
forth. As indicated in Fig. 5, PDSCH 504 carries the Paging message for all the UEs
indicated by the Pls in PDCCH 502. Based on the above description, various
modifications to the format of the PDDCHs can be obtained to further increase the
efficiency of paging notification to UEs.

[0068] Fig. 6 illustrates a flow diagram depicting an exemplary paging group
nesting arrangement according to one embodiment. Fig. 6 depicts three-levels of UE
grouping. The first level grouping 602 involves time-hashing to particular subframes.

These subframes correspond to the “paging occasions” for this paging group. That is,
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his approach is a brute force a ach nd t ef or e,
e P Ul Hyeheshing af&ngﬁlﬁ‘ﬁ%&l&‘%@%gﬁégﬁ@% i°A S‘LB) only

4‘1@51{’ anghaRAY4 Qulﬁf?éilﬁé‘satﬂ'é%eéoahsﬁve@ ERUPESH0M Q%lpe%lﬁi’é{‘(ndlng the
[0067] Fig. 5 provides a bl ock diagram 500 depi cting

Bagueg( @Mpdﬂ%/lndbﬂPD@thpma@Qgrémpag@n@mg@H PDSCH. The third

IS B yp R R e SR et ol g Bigiuberous in
th‘éfFD'@thB ?n Qﬁll thé PWTWDP I QW adl%§u1¥ Bﬁthﬁ%@ﬂlg{%}*ﬂangement

resource allocation to su&gort pagl ng nessages.

peicdlrthe R stheshsdéo theperre subliame mdmtthwarmal Gopp ID will require
el (S

PSR LS8 SR Bl L SAPAEAPL R h
belowbe associated with one or sever aI UEs in the

EF’O&%l ng group _associated with this PDCCH transm ssion,

bxarfpicerdingiionthe pirargepipnisilesqribed ahawHinsgnispgfion with Figs. 5
RO BRCR O FERTLE (PphhE RN AIER SBicrsRnR for e

paginemessapgesset PID&CH| caethe ‘alg{ha]msaldy althwateds schpdilyr bty is

for e transm s n of .Pa messages .over PDSCH.

p@ﬁl%ﬁ&ﬂ% e capphil taﬁ%%mlﬁg Fefrahis neRRr L PRYIRE fresesie- - for

hﬂldﬂT@UﬁQPlrs Rividdee BP&ed, ihCAohOaSscribBEPDORIM REmh! ABludes binary
be fixed as set in the appropriate Specifications

may
oingle-bit} ot mulnglchpmm@ﬁ)s ah@rasayrcp ellddatipnsTioBhisociated

S Numb b
RPAEP Sl e T i) S BPRY R PIsT e SR e R vy aBor subsers
G o s Ly i (hgPagdl ks for

Soandirieas ohecsigrmgerdoiactinar fine gk therctore, can be
g@@??ﬁ?‘% %}gm@plgte hgmhg CH 502. Based on the above

ications to the format of
[ﬂﬂGOPDDGH&oﬁﬁmg tmeva@bhaaspeds tIOE{ aretgh@rpet ﬁtci‘pa@ag drbgps” according

efficiency of paging notification to UEs. 06
t diffeieat WRe gstacey (Gl PR psrtieRy EMithg p&ﬁw@ A%#’éf«‘yc e.

gggdogglr%gé Qh'cﬁh;&%%foéd@ %e%ﬁ%?@ %@ggo_ﬁg@gp tg‘g {Ja% R ouped into the

smaupDRGH. ‘Hmeef(arnlslb theUd Ilymay pe goyeb @R pamwdihednge message for

I me- hashi articul ar subframss. These subfranes
ﬁ@?ﬁg gﬁdﬁﬁ%éﬁﬁ N8I9%8 Ay occasi ons" for this paging
Qo9 ¥p- T/tsaén HAMPASSEh O Bbd Rl B aﬁ%&ﬁhﬂﬂm%gt@m@ﬁr&fw be
groups of UEs may be configured to only "I ook"

padifieddo anlysobfimetiedist dftragiigdodidatbevBl) thteppiateg a6@4>01nter to

J[hrévcco)1’r\e/sepson 1ng‘ﬁ]5%é‘lq n Hle subframe slots. For example, PDCCHI (being the

“first” PDCCH in the chain of PDCCHs) can contain the list of paging indicators (PI1,
P12, P13, etc.) that point to the appropriate PDCCH for a given paging indicator. The
paging indicators (PI) can be used to identify a subset of Paging Groups (drilling down
to an individual UE, if desired). By use of PIs, a UE decoding the PDCCH and finding
itself identified by the PI can be directed to the appropriate PDCCH in the preamble,
while UEs not being identified by the PI will not need to proceed further (even if tagged

with the Paging Group, if present). As is apparent with pointer type evaluators, other



Paging G oup IDin the PDCCH precedi ng the page
nmessages - PDSCH. The third | evel grouping 606
WO pwolssege provi di ng the pagi ng indicator (Pl) PCT/pszgosiop1642
subgroups in the PDCCH (e.g., via the Paging G ouplD).
As a result of this nesting al®angenent, not all the

UEs _ha bfrane and to the sa Page

e oy ¢ thoPhmey ﬁ%ﬁ?ﬂ%@ Vg asiquﬂt%efd S5 i i peagery! this
dhsohgpefits of this arrangement will be evident

bel ow. [0069] According to the arrangenents descri bed
HOGRE | FigodAuB ciiustmatow fldw Biagsam B0Gdepi@ngahes exayh@ary control

RSB B3GR PR RSB LB SR g5 50
ehipeaiv el AydeatdiRaabess. mahed erfirkd eCoH ('PDCGH—I) 702 along
provided and the capability to nmultiplex variab
WUh‘@éﬁCQilfd PFQ@CH@PP@&#@% %04{ B.pgovidedoto pagyide mrérwﬁy)pagmg
P GE g et R 1 BRENE SBR50) PEf BB i o1,

Em@h Rlajaqbs aééBlcl)atedaﬁﬁh oes@Uuceaabl Eotatht @aging @Foup associated with
associ ated PDSCH tq enabl e the efficient support of

P RGCHoansAssias. PaGrAgPIgr Wapalicy Ge tisephsshigg gnd masking of
RRTRE, gﬁ&lﬁ%ﬁ% g%ééﬁqsﬂﬁre%nfbgr nﬁ%kctd%t @@%g group ID,

carrying t age nmessages for t tiple
8 shoamen$et. 7Bn t he PDCCH nay be flxed and, therefore,

[@336) A Esrbrvcebn aona (PG B LS i

TTRus, BREH tAY r&feﬁt‘t’(ﬂ?of m‘@eﬂd1 ne, tee OEf habeRted WHBRe Pls are set can
i nstances (or "paging occasions") with a particul ar

BRXtayovhere tAd"mdrRD(ﬁ@HtZﬂ% ofdrexamplsethe tinpafequgncy location of

PREEES 201 Uin Bhpis® s St P iy e B T 4 e Bffren
bie Page nessage for that UE in the PDSCH
transm ssion. [0071] As an exanple of th

HWGE - deklipnddP Gpbriodthcantbigdormateng m@:ﬁg@ ) HRCCH (that is, a
%Cfﬁ %d%l}e%dz Elé‘e\élﬁ:e(aQB %enaé%po ) a{eﬁpeg{fh Qﬁ‘(%s? g/ﬂ!hrﬁiﬂ ggs‘é%lrﬁents for

tes as a e correspon

BD@@Hode’wdrﬁeraﬁﬂbfsslaﬂ’e TBthiPQC(H(I)—Q danipl 1ﬁclu(ﬂ%Dﬁ:ﬁh||1nformatlon as
(being the ' t he chai n_ of PDCCHs)
EOPIST ﬁlquqaom P%?D§€Hp7é)@r H@nslpﬂla ifeumag pndiqappn, hopyng ﬂ%@sand other

8lis Adﬁf%faalf}g 'Pﬁﬂcéf@ ztﬁﬁ ARPE e ﬁﬁ&e@%{k %%féﬁﬁ%gmn ina

paging I n tor. The paging i ndicat
oeeckrisonilateo thiaf sjorfPIXEIbHelt 708 PegissigidBoo fsn PDGGH DG4 to

BB B mronatiseniTnator Fo G liendy Saedifie g e
bpbrsmté’ﬁ%&@ﬁba%npl Wahted abrBnddAGnd HIYSUN 786 %ﬂﬁ@@é ﬁag

rea |l e UEs not being identified
oiebsageraor plé & stindiprtot b thoRls trhibe PDEKE- 11702t @E’g@aSCH 706 is

transmitted according to the resources allocated in the format indicated by PDCCH-2
704. The control arrangement of Figs. 7A-B provide multiple levels of UE grouping as
described in conjunction with Fig. 6 above.

[0075] Referring now to Figs. 8 A-B, there is shown a flow diagram 800 depicting
another exemplary control arrangement and sample format 850, respectively, to support
efficient transmission of paging messages. In this embodiment, PDCCH-3 802 is
configured with the resource allocation(s), Paging indicators (PIs) and Paging group ID
for the UEs as illustrated in Fig. 8B. The PDCCH-3 802 can be considered a “hybrid”
PDCCH, combining some of the features of a standard PDCCH with the feature(s) of



with the Paging Goup, if present). As is apparent

with pointer type evaluators, otheruses for the Pls
woreaokssotevi sed wit hout departing fromthe spiPCT/USI008/081642

scope of this disclosure. [0072] Figs. 7A-B illustrate

a flow di agram 700 depicting the exenpl ary control

B HISCHR Do oo Sniss FiiRed et Toaihy brid SPbraditr RBERE Trom not

AlAN B thoud d.:f an%ﬁdltlenil'FﬁGCﬁD@gﬁ R h)eth%g%)ré‘w@ébgsufﬁcwnt

vvlthasecon PDCCH (PDCCH2) 704 is provid
miawmiagien @@ﬂlewdlateﬂcﬂD&Qi@ BOQ fordaslagebe a@D@a}dleDm{ 886 while

(B it BERRCER! decRybial BT SRETER evpuy the e

bEsoth K’vo‘ﬂ'ﬁ@ sBag kak ik RHPIsRESPRI tBE 8AbWlikTent ﬁﬁﬁ@ﬂlg’m igs. 8A-B

transm ssion, for exanple, identified by t
{0076} hasHishepld e netsd Khas ghegfomdnelatreof aphending satumper (c.g., 1, 2,

k W R I .
o il g TR PRBCHYBRRAEE 4" SODEREL TACR Srdticr-) in
flﬁ@dﬂsd?&ﬁ@‘lrslsuﬁﬁlgz u‘s@d B[Kilﬁfbl*eﬂtlaa IFU]DCHM @Mmhél eshtextldsheir discussion.
om t he recept on 02, the UEs assoc:| at ed

Wa?ﬁg@ PRIRCH ofdfags. @é\qBa%, éléfefeaﬁ ﬁromqf@f: EDRYCH; Iy Rt 20f the
él%?\:&l_lg g%l.}lg:gac i II‘IBB Eieﬁnc:)f Ff ﬁ%@ é@%@écﬁ&@{l bO3wI fis different from

e elt rin rane as
PRECH CH7DES Khgs.i7A-B, e dvidemeed byptheir ac@bdpgdnyAgsdescription.

A et p@et g i Dackini M Sehopaat ey digran J00 depicting

M&Q&étﬁbﬁry%@ﬂoﬁ hiS Al RRAD and staﬂlp@-fo?rﬁﬁ' %"On%%‘%e%tltiﬂp to support
si ngl e codeword transm ssion. Thus, 1

¢ificicntiansng $siomd fqragagi mwswsr Efb@ gmdmlatrhwmanbdemﬁed by Fig.

CH 706 tfo ati on opi N fla

SRy et PRSCAR 2 vHBRAT pOCERLR 35 PR

Hﬁ@@&nﬂhg KlvﬁthLB Iﬁﬂetﬁ IF&bih gl Dcd ddwdrdBEHEisspdnY Tlﬂfs POCCH-2
t for PDCCH I The associ ation from PDCCH 2 704

PR wrblsmphrﬁe@u@lalﬁf%@ab%% geireceincdiionet PG 904, transport
3|
R0 LR bR DL DG NG BAEB£002 s e

ﬁlasl{dda»sltlt ﬂhe P@g@g @,goupelﬁ al}l&ﬁa‘tfo@é aﬂhﬂgekﬂEﬁtslamidﬁﬁérfsdai&ﬁ in Fig.
the Pls in and PDSCH 706 i
b arbhrroBats Eremd?%CHoZ D D e 1SS0k 004 Cap Popravidediafcording o

% (R0 ol O GRLAA O EDEERoRiA04 toagt r ol

arr gr?geanenta ro%iycs? e7A— p ovﬁae mgft | % e levels of

(078} ou ;!Imlginamgd’eﬁr:]?ugb@m\ -BnPDSaJHUE ¢aoriesthe Raging meSsage for all
b ...[.0075] Referring nowto Fi

BRQUS b IRGGY B HhBE0 bt HE BROCHE? BeeRpSGRy 904 i

FatiAkd @JCBWQSBLH& r306kcSPARIcEtell QhdBie 1888t indicated by PDCCH-2

respecti vel 0 support

902. In this partlcular arrangement, two levels of UE grouping are provided

corresponding with blocks 602 and 604 of Fig. 6. However in the arrangement of Figs.

9A-B, the PI is not provided in the PDCCH (in contrast to block 606 of Fig. 6). Thus,

all the UEs in the Paging group will need to demodulate the PDSCH 904 to see whether

or not they are paged in the subframe.

[0079] Based on the above examples, multiple schemes for modifying the PDDCH

have been demonstrated that provide improvements over conventional paging

transmission, specifically with respect to decoding PDDCHs in the subframe preamble

and to associating UEs with paging groups and subsets therein.



efficient transm ssion of paging nessages. In this
enbodi nent, PDCCH 3 802 is configured with the
WO e®00589e6 al | ocation(s), Paging indicators (PIB)T/HNH8/081642
Paging group ID for the UEs as illustrated in Fig. 8B.
The PDCCH 3 802 can be considEred a "hybrid" PDCCH,

| ni ng. so of the features of a standard PDCCH
fﬂ?‘gﬁ thdtiseR tiPiopd yhas fRaecpppercr Ovblfraéﬂ%%ﬁ%ﬁﬂn@ﬁpmcesses
Fis@8scdifaBexatihls oP¥RinflargRBpRaEs b eRsld ﬁp%nflgfﬁiﬁgh BRlferences, it is

requiring te)I%e use of an additional PD
exdenyid et thantbe hpaifpr @dededigafchy of staps inrthopreatisesmaypbe

th | at PDSCH 8086, f findi th i at PDSCH

A R PR AR R et ot S

MeonP¥nHse nthddn@aifdk presditisemd o as {adfusRiph in® Ee{rﬁ%e dorder,
e

so to speak, is envisioned in_the enbodi nent descri
wyd e gt mggmt ) bg boped tq the speyificionder erdtierdrohyipreserfed.

| 1 . . .
OSTT! Sy P OB PR By 30
RORBHs2ntcPRIREB) off Mvdrhisotidisfelcaststinalseiss ol tychus@ds.t Bor

differentiate PDDCHs in the context of their )
Bf U Sk Instrpgftons sconppgndsy. igfasmatpiy signgla, bts, gymbols, and chips

t : '
Pl L0 I ARG 5 BECERN oy 0ty RiH0s
baltagny, cusentsfdetentaghetamwives, RRDCHe Fickik oFpgsicled AdpBealdslds or
evi.denced b tgeir acconpanyi ng description. [0077]
Pt ?4%6“%%9&1 RN %@reggA- B, there is shown a flow

089 am13Q: SekilE Wol ﬁﬂﬁ&ha%?re%mlaﬁﬂh¥ vaR&\ls i Ristrative logical
arrangenent and sanple format 950, respectively, to

bloplo ntodaleh aicaris, and algoniles tops ddfscipbagi ingonestagasth thihe

SEBB P Q16N PR LB F Aol . o

IRV QB drabRbPREEHS b k. ONG cleWily Nubkata $isik qmmmn§éaﬁlity of
singl e codeword transnission. Thus, PDCCH 2 902 wil |

h#rd wagend se Rwpies vartaas ilbystradve earananests ablpgsampdulepfeircuits, and

i .ndi cat i . i N
SO BB en SR BRI OB g APAIRE) Frctcr
frmsKethlity ishmphendnadi a3 hagiwaupor daftwhieddeadeupon the particular
arrangenents are denpnstrated in Fig. 9B. The . )
appligetion #nshflopieg Pmikags angg £ theeaerallgyygtepa Philded artisans may

R M PSP PRI ¥yl gppticaton

Biatrsucn impl gmenthtiord @ ssiorB3Ah&)1d ADSRH B dretdras icessingh@departure from
Pagi n sage fqr all the UEs that in the Paging

B‘P%&@g"!‘%ﬁg%%‘%é?nﬁ@&%ﬁ}i‘rﬁh PDCCH 2 902. PDSCH 904 is

E(TOQB M tHRA 1 A6 LN AL RAivk Qo diff BIRROURERTcsahd PEARLRY d&RfAbed in
he Tormat indicated by 2 902. Inthis

penneitian with therearpdireents disqlosdddeedin mafy bgiEmg leongpiadr acgormed
glrtgvi ded Eor respondi nog Wi, £ h[ bl. oc¥s 602 a 04 of .Fitg).

1B ARREYE PY RO S AN SR FR Ploge s ). 4phFattn
ﬂﬁif&&ﬁ@%ﬁéﬂi dirtuith& SROCOHIe(d proGiafintidsd gdt® ahyo@P BOfor@ther
p;oggfamrzléble lolzclgsié device, discrete gate or transistor logic, discrete hardware

components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing

devices, ¢.g., a combination of a DSP and a microprocessor, a plurality of



all the UEs in the Paging group will need to

denodul ate the PDSCH 904 to see whether or not they
wae@opssyed i n the subframe. [0079] Based on t hBCHDS2088/081642

exanples, nmultiple schenes for nodifying the PDDCH

have been dermpnstrated that ptbvide inprovenents over

conventional paging tr.ansm ssion, specificall ith

P PRIOECSBf SO‘E@&% MY PEBCPECFOHR C%‘SBPQt%WlﬁI %E’\IQ@I qgre, or any

éﬁ@r&ﬁh%@ﬁ%%ﬁﬁhﬁﬂg UEs with paging groups and subsets
therein.[0080] It is understood that the specific

084 orThgiseapaiot hynetfodgireperithm dheeribed oegmwsctinseitothed

' I I .0aches. .Based

R S M S R o R A ERRTVES
AodBIe RECUMES R pld¥eRbr, BF BPScnbihAMNIFIRESRES ATBYtbae module
rearranged while remaining within the scope of the

preE seside 1giREMosemery, fitsh memenp BN nignasy HIR @Mamagory,

el 3 rj j I
EFBRER aFRETIARoRh, bR B AR D AR B
forthest sasrady Ediu@ynopnds et £6. Af 0084 larihasegomedikin ik coupled to
the art woul d understand that informati on and. signal s,

g \PIesesIos SRt PECHIST pry TaRY InGprmption fjoat pnéwvrys miemagien to,
{h%%m}Q quécﬁﬁmaqg tSf HaHYE She 5i8fa @’ﬁ?e'&ﬂ{n?ma?%% ﬁ’%te ral to the

I nstructions, conmands, |nfornat§on, signal's, |%s,
prontxsbs, Tlendochisqrsint ket storaye tvediuef mpe roseld it bn dddg@o dihe ASIC

t he above descriptio be represented by voltages, .
By PO cRBETBiRab BT RS (agrerer f1diPasOfes medium
g@ﬂés@deeq%,di&%té e@h?éﬂeﬁ’[sqﬁ aQkeR@tihgl es, or any

mbi nation thereof. [0082] Those of skill would
fa98ther Thsprecoe deserratontat ehovdisdlongd cimblodsmangs is peovided to enable

| ogi cal bl.ocks,, nodul e circyits, an | gori{hm steps
Bkt R TR Bk HieeranBbir dof HifRosed
Rt catisRto Me:st BRbeMBRh&AviaHeatafilyHPhen 3N IsRilled in the art,
conmput er software, ar conbinations of both. To clearly

pnd ths gerars nrivicwlesrclined betgiaaniy ba 3ppdied Haptinagrebasiygents without
r [ ous illus Jp , d .

L Forg AR Ay Sor SR AN GREP SRR b e R Sl s ot

e iﬁhb?kd e l_iﬂﬁité(?ﬂ_fdﬁG _Gﬁlbbdiiﬁ}ehtsfshﬁwg ih@f&aﬁ}q bﬁtgs toWreicbended the widest

suc unctionality is jnplenmen as hardware or

EOPE GRREStRE petidle pHBGPICH én%%weI fuges dpPscdAeregh and

desi gn constraints inposed on the overall system

Skilled artisans may inpl enment the described

functionality in varying ways for each particul ar

application, but such inplenentation decisions should

not be interpreted as causing a departure fromthe

scope of the present disclosure. [0083] The various

illustrative |ogical blocks, nodules, and circuits

descri bed in connection wth the enbodi nents discl osed

herein may be inpl enmented or perforned



with a general purpose processor, a digital signal
processor (DSP), an application specific integrated

W@ 2000105890 ASI C), a field programmbl e gat e arregIT/UFRG)81642
or other programmble |ogic device, discrete gate or
transistor logic, discrete hatiware conponents, or any
conbi nation thereof designed t erformthe functions
descri bed herein. A generaﬂﬁﬁﬁﬁggse processor may be a
G RRIAKRESOr, but in the alternative, the processor
may Dbe any conventional processor, controller,
m crocontroller, or state machi ne. A processor may

gle\s/ |o c Ze | an e&ﬁ gd ﬁ%%ﬁli{ fﬁg%’%gnlr?%h%%ggé%@o Iﬂr@lrelessgcommumcatlon

gmgmppn@@@g@@@om@nghgral|ty of m croprocessors, one or
nmore m croprocessors in conjunction wth a DSP core,

or antimethashing w Heasboné geracquwpmentoBHA)] oTh@agicafss sybframe, the

gﬁ%agg {r%h%?%g fwﬁﬁge g;ea%? eo%ﬁgsrlr%g g%ﬁg@g &9@%)\/\4&%1012&?(? with the at

kammabdmare in a software nodul e executed by a
processor, in a conbination of the two. A software
nodul éﬁsaﬁgﬂnrgegupaémgrgrwwﬁb fhe Pagings Brovenbity @ mgyeal downlink
??M Ty, EEPROM nenory, registers, hard
dis w%anﬁgl "di sk, a CD-ROM or any other form of
st or agiéocaBuig, unnthenliiD\ﬁCHn rdshercas dssodatce xatipd pliysicat dovagiéenk shared

di ' upl ed to the processor such the processor
ggﬂn%ggb%cﬁgogﬁﬁtion from and wite information to,
the Siré?ﬁs%gﬁm%eﬁﬂ tHEPDISTH, R&)a %hfgerﬁéls@&geVi%r tHefh% 1&SOSRAGE during the
medi um may be integral to the processor. The processor
paging becasipor age medi um may reside in an ASIC. The ASIC
may reside in a user termnal. In the alternative, the
processor and the storage nedi um nmay resi de as

di screte coApAREGRHSICRIM 1USBErciitbdiaing thOP8Shg Ehfip ID with the
EreV|ous description of the disclosed enbodi nents is

Peith derthes cemanpes @y nppekigs phasRIPCCEGwith thermaghyetgrewp 1D.
make or use the present disclosure. Various
nodi fications to these enbodi nents will be readily
appar gnt t oh¢ hegedsKicldiad, ifurtidn eo@ptlsm@ndnstdman@e(ﬁ%b ®DCCH a
principles defined herein my be applied to
R e (RDr avermiated Waﬁhtthﬁ §2¢1ng r%f?lﬁ’easé?ﬁl%tF‘? fﬁ the gplgast one
the di sclosure. Thus, the present disclosure is not
intended to be linmited to the enmbodi ments shown herein
but is to be accorded the w dest scope consistent with
t he p#inci Phemeand ofaldm 3 esticciashePEl idsified by the time hashing
(g&gn CLAI N5 What i s claimed is: 1. A method for
GRG M3gPRgi ng messages in a wirel ess
connunlcatlon system the nethod conpri sing:

5. The method of claim 3, further comprising transmitting on a separate
PDCCH the paging indicator (PI) associated with the paging group associated with the
at least one UE.

6. The method of claim 2, wherein the PDCCH is the same as a
conventional PDCCH with an exception of a terminating ID being replaced with a

specialized paging group ID.

7. An apparatus operable in wireless communication system, the apparatus

comprising:



ti me-hashing at | east one user equipnment (UE) to a
particul ar subframe, the particul ar subfrane defining

W@2an58906 occasi on for a pagi ng group associ atBCI/WB1008/081642
the at | east one UE; associating a paging group ID for
the paging group with a physiZal downlink control

channel (PIPCCH); alJocating, in the PDCCH, re rces .
assoclsted 1o {ichashipei %tare%_atom 1R SAMPRY" r@_ﬁﬁetp a particular
GARER) ;th@rbqrﬁcﬁ,@a@Séﬂb?&mggdeﬂﬂ?n&t&epfmcca%i&@%ﬂq9 paging group

message for the at |east one during the paging
asseastcd mvithzhe FHeastrenhbidE; of clai m 1, wherein

associ ating the in roup IDwth the PDCCH, . .

Fur ¢ npnsoe ar DeBed Tl Brgvp il fopebaog i Sy with o physical

BOhIk @nauPcHabhel3PDEMENEt hod of claim 1, further

conprising transmtting on the PDCCH a pagi ng ' '

i ndi carcanrs @ yllopgtesi wt & RPUCH heespergen gssgeiotgd with a physical
C i ' i t one UE. 4. The nethod of

@?@@M%ﬁé‘#é@%ﬁ‘ﬁ%@?ﬁﬁ. dentified by the tine

hashi ngasnfdr trhesnGRGgasthe PRSCH, alhgineibgdgofor cheaatMeat one UE

further conprising transmtting on a separate PDCCH

fwangHgiPAgNE AEGERAor (PI) associated with the paging
group associated with the at | east one UE. 6. The

nmet hogd of [ r.el "
conv eg't [ ongk@%u%f ﬁsgﬂn 72)?%%% [ onpgglnghf%l?l?nqﬁrat?%lﬁ g itting on
1he RO argingdadicabt (PlRaspaeatcamithatic paghg groap asgclai2d with the
7. An apparatus operable in wrel ess communication

SUSELE 8ﬁe appar at us conpri si ng: means for

ti me-hashing at |east one user equipnment (UE) to a

partigul ar rd | fr i .
D TBIHATE o R0 B B0 957 g n
tdparasd PDeas! thenmgld intdieatos (P19 assashael with fg gaghaogiogp associated
group I D for the paging group with a physical downlink
PHRtho1t leashoifeVE( PDCCH) ; neans for allocating, in the

PDCCH, resources associated with a physical downlink

shar egO.Chaﬁ‘Hg lap{agrgag_%f c?arl]r% 7, wherein the PDDCH is the same as a

conventional PDDCH with an exception of a terminating ID being replaced with a

specialized paging group ID.

11. A machine-readable medium comprising instructions which, when
executed by a machine, cause the machine to perform operations including:

time-hashing at least one user equipment (UE) to a particular subframe, the
particular subframe defining a paging occasion for a paging group associated with the at
least one UE;

associating a paging group ID for the paging group with a physical downlink
control channel (PDCCH);

allocating, in the PDCCH, resources associated with a physical downlink shared
channel (PDSCH); and

transmitting, in the PDSCH, a paging message for the at least one UE during the

paging occasion.



means for transmtting, in the PDSCH a pagi hg nessage
for the at | east one UE during the pagi ng occasion. 8.
wab@oasses at us of claim 7, further conprising PERNS2008081642
transmtting on the PDCCH a pagi ng indicator (Pl)
associated with the paging gr&up associated with the

at least o UE. 9. The apparatus of claim@8, further ..
conpr ?2; ng?ﬁ%aﬁeclfla?-r%daﬁg mﬂfq%% B al_ag%pé?,atff@ﬂ pogqmprising
IRGuRRYL 18 rARhERHhEon (R Pmﬁlﬁ‘%ﬁg Wik Rof Qﬁ) BAGLAR with the
group associated wth the at [ east one UE. 10. The

pypeg goup associglediwntlythewhksrgionetHe PDDCH is the sanme as

a conventional PDDCH with an exception of a

termnating | D being repl.aced with a specialized .
pagi n_&;;?'_gr o%_ﬁe I ﬂaC@E?'r%dﬁgEhinﬁéh%aﬁ bFlél%zijz’ prther - comprising
GRMPEHODS & AR L I0ANSspl &P DN 1R X6 a8 HdRYt0R (PT) associated
machi ne, cause the machine to performoperations

witb Ithedpaggng grone asvasihicd gvitht the eblststone Uliser equi pnent
(UE) to a particular subframe, the particul ar subfrane

defining a. pagi ng occasjon far a in rou .
ass_oc;l LedTlly ?fwﬁlﬁs-r%@%@dgi(ﬁweof%@%gggﬁb% nrie ODCH is the
PAR 0Ja 96RKRLRI TP DERSy R Gh @Qcﬁfﬁeg IBIf Wi tbdiniBatRYy B ?ﬁ{gg replaced

downl i nk control channel (P ocating, 1n

PDEEHpetidssdpegivg gsspdDat ed wi th a physi cal downl i nk
shared channel (PDSCH); and transmitting, in the

PDSCH, _a pagi ng nessage fqr the at. | east one UE.durin
the payi ngggc@g%arrﬁtﬁ.sl Perafle W @hiHERIFSS 2 GBMEN AU nYsFm.  the

Rtdiddomfritidder conprising instructions for
transmtting on the PDCCH a pagi ng indicator (Pl)

assocjated wi.th the i I Qu lated with th
2T en Bl GnghgbaG-R, BB, LR35 A Rellbdliph wE) o
paratuiud 2ubffauid, gy pooiowat subTeanhandéfiniag laopgifeobccasion for a paging
transmitting on a separate PDCCH the paging indicator

giorp ag9steEqdat idly the At Aeashencpldli #hgogrtbng? nesine piouadDyvipt Hie paging
. . . i d . '

Py S90Skt oIS RR pact s pocen

coowery | ass@iatDOCGh W t phyasivabxdweptlinkn shdred tlemntingPDSGH); and

{rgls?r%‘lctﬂl%, {ne‘[ﬁle %B%%Matpggglgsrgeesgégael flo% ﬁl% a’% <?e%lstnogneg(ﬁﬁ l(JiﬁlrnlléD the paging

occasion; and

a memory coupled to the processor for storing data.

16.  The apparatus of claim 15, wherein the processor is further configured
for transmitting on the PDCCH a paging indicator (PI) associated with the paging group

associated with the at least one UE.

17. A method for transmitting paging messages in wireless communication

system, the method comprising;:

grouping user equipments (UEs) in paging groups according to different time

instances with a particular DRX cycle;



15. An apparatus operable in a wireless conmunication

system the apparatus conprising: a processor,
w@ovbiosgeed for tinme-hashing at | east one userPCT/US2008/081642

equi pnrent (UE) to a partlcular subfrane, the

particul ar subframe defini ng ¥ pagi ng occasion for a

pagi ng group associated with Hpe at Ieast .one UE;

assocPRUPIg IREHggnRgess satPclar G d Pattiqelep Aaging g&}l&?dsomted with
I

BN DS PR MG VR2U Bty Rk TR LB LRI pragpmission

phy3|cal downl i nk shared channel (PDSCH); and

o ansglglﬁstnﬁﬂgfg 0 ) hﬁm %lélagﬁgéoglgé%% (1313% gt{séance associated
Wﬁff‘%@égﬁl%%lﬁﬂ wiRrdif ﬁlenm%@f&ﬁ@baﬁleﬁlaﬁfaégﬁﬁgﬂgrodﬁu@codwthe correct

The apparatus of claim 15, wherein the processor
PRSCREbasede h gamewnfogingresermill ini igDERH thenspHitgHo aihe UEs.
pagi ng |nd|cator (PlI) associated with the paging group

raneht e Rhe uhoif ofeet BB MRl it gMRC Gl fygtudes o

PISHE Mdiddas mgclgt@WﬁhSh REbscObPHRI DHs Waeih the common paging
equi pnents (UEs) in paging groups according

gioupdPent time instances with a particular DRX cycl e;
groupi ng pagi ng nessages associ ated a particul ar

pagi ng group associated with nultiples UEs into a

si ngl €9 phy¥he aletideMor ¢lnikn SBafiethee bemnpeding BB ting on a separate
transm ssion; and transmtting the single PDSCH during
BDE&H dspasiaeigdieatoiPhst ance associated with a paging
group, mhereln the UEs of the particul ar pagi ng group

decod o) P base . A .£0 [

CeoooT o I RERR, OB TECHAR e P TIBCHEN T e s o
c@iviatorat PODICHIW1R 20l @iceptioh oMaekahinatike IPDXIE replaced with a
i ncludes a_. paging indicator (Pl) associated with a
guepisdzehpagiteesoms Mavi ng the conmon paging group 1D,

19. The nethod of claim 18, further conprising

transmtting on a separate PDCCH t he pagi ng i ndicator

(PI). 20. The nethod of claim 17, wherein the PDDCH is

the same as a conventional PDDCH with an exception of
aterminating ID being replaced with a specialized

pagi ng group | D.



