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[ 0005] One of the efforts for the third generation
partnership project (3GPP) long termevol ution (LTE)
programis to bring new technol ogy, new architecture
and new nethods into the new LTE settings and
configurations. The LTE programis undertaken in order
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c¢ds@r pagi ng group handling is disclosed. The net hod
i ncl udes grouping wireless transmt/receive units

[WhUS) iWith rgm t,qgn@blkﬁﬁgrmqr}?é 1%13&]1%16 p@.gg{gprepg)tion, the LTE
sRReth A8y ReRBQ v ARAAERE-1 @MY A BYes 28198 control signaling
channel to signal paging indicators to groups of wireless transmit/receive units
(WTRUs) with the same paging group identity. However, this may not be
practical in the implementation of certain aspects of paging group handling with
respect to idle mode paging fundamentals, (e.g., total system paging capacity,
system paging load distribution, and flexibility in assigning WTRUs different
discontinuous reception (DRX) cycle lengths within a single paging group of
WTRUs).

[0007] It would therefore be beneficial to provide a method and apparatus
for handling paging groups.

[0008] SUMMARY

[0009] A method and apparatus for paging group handling is disclosed.

The method includes grouping wireless transmit/receive units (WTRUs) into a



of a page is indicated to the WIRUs. [0010] BRI EF

DESCRI PTI ON OF THE DRAW NGS [0011] A nore detail ed
waeaensteandi ng may be had fromthe foll owi ng PCT/US2008/001267

description, given by way of exanple in conjunction

with the acconpanying draw ngs wherein: [0012] Figure

ifi gy h, UEisessighedapal dceasisy,dikhan existence

palqgr:c?ggﬁr% a }]Qd@ %.gf% Igif V\Z'Ig{&s andggfgtbase station;
offppags ISFP@GP& dotoj the WTRYS: i onal bl ock di agram of a

WRU and the base station of Figure 1; [0014] Figure 3

is a flow diagram of a nmethod of pagi ng group
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OBEAE, "Cy S 40 R hotiteal Mogk HinBpmopbn 37 TR Pdhe base

st\gh(,ﬁl(,ﬁ@gﬁ@w ronment. \Wen referred to hereafter, the
term nology "base station" includes but is not |imted
[00d4h Noddimres3 isia élovyo(hamm of a mgthad ot pagipgignoup hpndling;

OBEDY 36T Bl b IERGRCLAR AR BrOERAY o o |

[oohems a Higededhshovayaniekanaple bitnsyfsitephestthtionadf pegitgs groups;
plurality of WIRUs 110 and a base station 120. As
own in Figure 1, the

[0017] Figure 6 is a diagram of an example LTE paging message.
(0018] DETAILED DESCRIPTION
[0019] When referred to hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of user device capable of operating in a wireless environment. When referred to
hereafter, the terminology "base station" includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.

[0020] Figure 1 shows a wireless communication system 100 including a
plurality of WTRUs 110 and a base station 120. As shown in Figure 1, the
WTRUs 110 are separated, for purposes of example, into three paging groups
designated "A" which includes WTRUs 110;, "B" which includes WTRUs 110z,
and "C" which includes WTRUs 1103. The WTRUs 110 are in communication
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WRUs 110 are separated, for purposes of exanple, into
t hree pagi ng groups designated "A" which includes
WOIRBD94d30L, " B" which includes WIRUs H O2, aneiCT/0%2008/001267
whi ch includes WIRUs HO3. The WIRUs H Care in
communi cationw th the base station 120. It should be
witht €ite bhed stetidrha20h Bnsleoddpbe noted tigat; aﬂﬂﬂﬁnghf anVeRbimple
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lgure 2 is a tunctional ock diagram 200 of
comMfiRidativf sysikm h80.base station 120 of the wirel ess
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with@oes sloe rete@iver 416 anéthvetrahfjtter Il’blmsfmﬂltame thé franandssion
(g antenna_128 T& gr ocessor 125 is configured
fFéPPH??nOBWH&é‘?Sﬁ afg-oup handl i ng procedure. The
[0088E! Ver 1A2@daish td el doddpomehtPthal 2ay@hb&fduhd in a typical base
conmuni cation wth the processor 125. The antenna 128
stationn the rhasei @atuoonlw tinclydes a progeseqi 18p, azeecaivgriiib, a
Lransm 7.to.f CI
tr?n?s: r fze{?na né\/l re 3%% da%éa%ﬁ%@zfgs?ﬁgégaqrsr%ﬁva?u I%E % %erform
a pagmlgl g‘igup e dihg prodedurd. 1The seceivaniéawd el transmitter 127

are in communication with the processor 125. The antenna 128 is in
communication with both the receiver 126 and the transmitter 127 to facilitate
the transmission and reception of wireless data.

[0024] The arrival of an incoming page at a WTRU 110 is a random event.
This should be considered in light of the requirements to maintain the WTRU
110 in idle mode as long a practicable for power savings. The WTRU 110 should
"wake up" regularly to check the arrival of a page. It may be desirable, therefore,
to address a suitable amount of paging groups of WTRUs 110, while allowing
different WTRUSs 110 within a paging group to have different DRX cycle lengths.
In one example, a minimum paging occasion time unit is an LTE frame.
[0025] Accordingly, Figure 3 is a flow diagram of a method 300 of paging
group handling. In step 310, WTRUs 110 are grouped into paging groups. For
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This shoul d be considered in Iight of the requirenents

to maintain the WIRU 110 in idle node as long a
wEe@snwabl e for power savings. The WIRU 110 sPhoOT/U82008/001267

"wake up" regularly to check the arrival of a page. It

may be desirable, therefore, to address a suitable

exaimple] reférriggbatl toRigise RIWTRRES] 101 Qre phiické imphginigigoup A,
different WIRUs 110 withi n a_pagi oup to hflve ) .
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g&ﬁgicng occasion time unit is an LTE frane. [0025]
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ordingly, Figure 3 is a flow diagramof a nethod
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stable identity to be used in LTE for pagi ng handl i ng

diffgrentiad andopaying cestamer paioyitizafienpagi ng group can be

d ' I ;
BP0 PRkl PECABIA IS AR o Barh e et
magtbeartilizedr \HEEDt+ @MSienbd D RX-eydeden(gtianbriyIbg: (IMSI div
D e (0SS AR RS AR BB t! P
bedbidels Ztﬁ@ba@%—b&iﬁg%&@koﬂ@ﬂs@%ﬁﬁécﬁ@ﬂbﬁﬁ we&idh) All the paging
PG ID= (IMSl div -cycle-len) + (I MSI nod

ocomdions fira pasticulatn& TRAS are detgrmiargdend agupup PGVIRUs with a
TS A SSRGS PO 45 AL [t
DRKecydltletnighrie defined By thelUPEefstéhiRUs WIRD Hl Osdami dezive its own
Paﬁ rglgf t%lgoﬁ{lﬁg elétﬁ%lag%g{lgc? Ittr) v!zit Iosne(g th-I;NaS{)gveWe(tp?ations. For
example, For example if the a WTRU 110 is assigned an IMSI of 18922, and the
DRX-cycle-len from the network, (e.g., published in a system information
broadcast), is 32, then the PG-ID for that WTRU would be ten "10" in accordance
with the first equation, (i.e., 18922 mod 32 = 10).

[0028] Where the grouping is logical, network operators may want to group
the WTRUs 110 into sets of WTRUSs based upon certain priorities or those that
require differential treatment. In this case, WI'RUs 110 are assigned to different
logical paging groups by the service/network provider within a particular service
category, within a network origin, or using other properties. Example groupings
may depend on the WTRU IMSI’s mobile network code (MNC), mobile country
code (MCC), or on certain attributes of the WTRU's IMSI’s mobile station
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DRX cycle length is defined by the LTE system AWRU

110 can derive its own PGID by the IMSI it is
waz@sgmesso t o with one of the above equati ons. OT/US2008/001267

exanpl e, For exanple if the a WIRU H O s assi gned an

| MSI of 18922, and the DRX-cycle-len fromthe network,

ideftificatien Blursherd(VMBIN). SPisd astwarkospahtas Mapadeasime of the
is 32, then the PG ID for,  that WIRUwul d be ten "10" .
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i.cal - it | _ i ere e s T
At URD tloria A ARPNRU oo PP OloeR it it is being
papede The WTE systémi dstuiteded thes@pagihglocdsidns ih the time domain so

subsequent ~operations. Alterpatively, a P ith .
that fias PRIRE I B periEiede efigaliasg, 54 %@%ﬁeﬁ‘&@? regefyeg the
pdgih€ Wit midiuh 08k$ with P&pe&XoGE klbep/V ka8 cydle, (118, DRX
N network has sent, or is sending a particular
cyskdi ng indication to it and to its group of WRUs,

10B361,19 088 SBNE R1F5L A’ § SNSnD WY IR psigned

ep 32 pagrng “0ccasli on, cur
ditfegintDRY @ytlealenkilis. f Aesvedingdy, ifoea parfiaiilar Galghig o, with

retsgtgctt t({;l tl\llg-feg-lsbﬁ%ﬁla gyg};%lrgnewﬁph;ge t%tllee%el:(rngi;eiatbalsg-pgeglir?gqoccasion-
offset that would be equivalent to a frame number. The subsequent and
continuous paging occasions are built on top of the base-paging-occasion-offset.
This base-paging-occasion-offset may be referred to as the PO-GP.

[0031] In the total paging occasion distribution for different WTRUs having
different DRX cycle lengths, the PO-‘GP indicates, at the beginning of the system
frame, a number scale that is used as the offset frame number. This may be the
shortest DRX cycle length by the LTE system due to the variab.le DRX cycle
length assignment that a WTRU may have, regardless of the paging group in
which it belongs. A particular WTRU 110 may have the shortest or longest DRX
cycle. Figure 4 shows an example base paging occasion 400. Figure 4 shows a

group of WTRUSs 110 within the PG-ID "A" that also include the PO-GP of "1".
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paged. The LTE system di stributes these paging

occasions in the tinme domain so that the paging | oad
W@r00a/094680 me i s equal i zed, and the paged WI'RU PEDES06%001267

the paging with mninmumdelay with respect to its

sl eep/ wake-up cycle, (i.e., DRX cycle). [0030] In step
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aqmda@ye math theyeguations K& Fan FGcARpned PASECyslgr v, WWhere the
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taBEHCEPGLID E€&PO.GRagi ng, resulting

Table 1
PG-ID PO-GP
(Allocated WTRU (Base Paging Occasion offset
Group-Id) Group)
PG-ID A 0
PG-ID B 1
PG-ID C 2
PG-ID D 2
PG-IDE 3
PG-ID Nmax-PG-ID @




in faster incomng call reception, and the I|ike.
[0032] Simlarly to the PG ID, the PO PG may be
waledosomened nunerically or logically. For exanptBUS100&€001267
PO PG nay be determ ned nunerically in accordance with
the equation: PO GP = PG |D nod DRX-Cycl e-Len, where
[0Di3@] DRX- dy sheull &e niosed tieat N i saunisDRX neasihmnh angiber of paging

suyeps oo L el Seath B pyiodace 1Bae da ap asdlSte value
s APy E,gmea, dh%%mtésy DRR-chheleft 3eiusdhe <Ean lsRotest-DRX-

converte GP via a napping table if there is no
cehesten £ ). nMUé\tlpl@ Paging gnmnswanrb@ragslsmnedftp ¢he pane Q&P

for .instance are
et tram s SisytBmelibiint MeBo-GP palB s e gistrtppeg foall
thésRaimle D cadsibmy/@veRd infhenheeteEODRX éictd, isb Rl ttb efien thie paging
retal nthe flexibility of assignnent, sq. that

aaedl astogaaingaindhe pemgu@r&%@dAé%}qnyﬂym&eéhan one
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flexibility camtienmaintainedranck sy}sae}h rpgg'grgnqwbilttg mérEbs ynm)emlzed
i.l| be gble t modat e. The £ is an,,abs
Wbl it S0 LESHIROTOH BradSh el SrBISCR et paging
odthSidhis 0('11@ (ﬁagﬁlgsb&abi@ﬁtfrmﬁ»iﬁhsersl "PID-FN') witlihhy DRX cycle
pagi ng groups can be assigned t_o the same PO GP.

1 preeaisnbated by e RQEN 5o PO-GR, + tthd W@cke]ééswlheée n =
0 he di Shkh QH%F %%{egi}g%ﬂg PR A0 TGRS CAUEIEGm Ystem

thé 'shortes soast o even the paging
fraogdnambendirhitears]l the DRX«yelerden lie gsaigned peer WaRIANCa, this

o R RS 2R P B RAID SR e 540

[dd3¢}<l bi | i AtYedeRNpdd@ngBdilsRin) ¥O-FN] SWIIFEU 380inMdle mode DRX
capability % be maxi m zed [0036] In an LTE WIRU and

cs@es aewelkareWdRd sl 10 ind i Pading 8cossign GO e hergroups with the

PO, GRE YelE sET81 e haffie MUTERIon (5T P2 g Ba BB PO

GP iDrXircyed DRXeeycledeapeh it is assigned to. Since more than one group of
WTRUs 110 may be in the process of checking the paging indicator to find the

paging status toward its group at the same time, the system may need to
accommodate more paging groups in the limited space of the paging indicator,
and, at the same time, efficiently organize the space for multiple paging group
status indication.

[0038] One way to accommodate the requirements is to use a bitmap
method for indicating the paging status of the paging-groups belonging to a
paging-occasion (PO-GP). A bit in the map, or paging status bit, would indicate
whether a particular paging group is either being paged, (e.g., bit value "1") or
not paged, (e.g., bit value "0"). Figure 5 shows an example bitmap representation
of paging groups 500. As shown in Figure 5, paging group ID "A" includes a PO-
GP of 1, paging group ID "B" includes a PO-GP of 4, and paging group ID "C"
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0,1,2,..., such that the resulting PO FN does not
exceed the maxi num system frane nunber limt and the
WORNMSOYBE- | en is assigned per WIRU. In this neemes2008/001267
the paging status for any particular WIRU 110 is
i ndi cated (step 340). [0037] At each pagi ng occasi on,
it ddy, a 2OMGRU(L1.0 Hachi WTR UrndehiDRXpagidkaroap yesds theapsaging
WRUs 110.in.ts pagj ng occasion group or, other. grou
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IGRSE s "D ik e BRAe Yot Shetui o R S RN e ico bit-
0 FEYrebeeting tie pingERAR withthespallestP@IDYPi-1 feprBsenting the
limted space of the paging_.indicator, and, a t the
groMpavith the nextyalpept E@-Ig}, aaf e ant fableds belofpthoyys an ¢1agople
bﬂﬁﬁkfﬁr%ﬁ@%-?}@t us indication. [0038] One way t o
acconmodate the requirenents is t o use a bitmp
met hod for indicating theqggi4g status of the
pagi ng- groups belonging t 0 a paging-occasign (PO GP).
A bit in tBe-Orag, Bit-1pagiBi2st bt us bi;t . woul|dBitami dat e
whet her |a particul ar paging group is either |being
paged, (BGgID-abi PGviED-uelPDUD- of not ;paged, (RGgD- Wit
value "0"). Figure, 5 shio an exanpl e bitmag
representation ofa(‘a?pagi ng®Yroups 500. As showfd n
Figure 5, paging group ID"A" I ncludes a POGP of 1,

agin roup I D "B" includes a PO GP of 4, and paging
w@m@%ﬂ%

_ ale PAciiads BDAB-@p<of. IPGEHIADWIRU within a
n f e 3 .
R0 09 SN SAR 160 DRL A e 0 i
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ar in Figure 5 1in orgder to determn

tig ECHED Yt aapin Tos bt dnforiopliSabResdertio gplerh below,
slmv&mp@m%apiﬁhgmns&ﬁﬁwﬂ)@ihg obdasfr.i ne of up of N

bits with bit-" 0 representing the paging group with

the smallest PG ID, bit-1mggyesenting the group with

the next_value of PG 1D and so on Table 2 bel ow

shows ah exanplp®).GP o | PO-GP 1 |PO-GP 2 | ;:; PO-GP
N

Bit-0 |PG-IDa |PG-ID |PG-ID PG-ID
x1 yl zl

Bit-1 |PG-IDb |PG-ID |PG-ID PG-ID
x2 y2 z2

Bit-K |PG-IDS |PG-ID |PG-ID 5
xn yn




bitmap for one POOGP. Table | Bit-0 Bit-1 Bit-2 Bit-n
PGIDal PGID PDID PGIlDa2 a3 an where GIDal <

w@PoBw@m20 < PD-1D-a3 < ... < PG ID an. [0040] AEEDS2008/001267
will be N (i.e., N = shortest DRX cycle length - 1),
bitmaps in the system wth one for each PO GP

[0vag] t i on Hoviévelr; W BAN EXSTRANDs9adaR Hal !uﬂ’tip‘ied the approach
PG | D) PO-GP mappi ng in the s¥}stem i nf ormat i

desiceikad as (Lable 3} abave, gadblishedd abled. t@mmwr?‘dw 110 may
oL AR AT oEE BB grd AP e IS huROUEN L i bl 2
abovelabl e 1, above, and published Table 1, then the

110 | ate t ' ' f
Q6L baARAeSHIPREPRITRISE oVTHLA i wode el uphe the
p&g,@lﬁé%kca‘é%ﬂ%eﬁﬂﬁdal@@& bpIt8Y I FOFN and HEEKS a&@hé egﬁugemdlcator

wakes up a t he pagl ngmoccaa ons i ndica

Bmd:tm Haassignek £CoIrD @nd tba trigpsitied tratherbitBapetheocWTIRIE 110

G
%Eﬁ%eghg ng E%aaﬁﬂ%r#er Py és&%} I'hg gra(rlal‘u%&% b%#'éa%hwﬁ may
inehsleanhetbiet Viee ptg@sitivii & En tivey pagiafgdeupbitigy istsee obhbt.
GRS T o B P s iy e Wim 110
réaragltﬁ@t@ﬂm [%I fea B&hﬂé{%ﬁ]ﬁ@@ﬁ) ng L360), p!i%%h%h by the radio

channel (ste described by the radio
bérgar éRB)- RB))caéiqrn patthm ofythe ipegingf indieatpaghere a higher layer

o s ST R PP SRR 10 b
p&idnlf tha ¥eTIRU 110t fived iRk dlet Gnftehh dfit@MSYaMSIyed indicates that
a%&éﬁg{fgﬁﬂe W%RI nd| cat es that a page exists for the
[0044] Additionally, the bitmap is defined by the E-UTRAN and is
broadcast for each of the PO-GPs in the system information when the PO-GP is
given such information with respect to PG-IDs. Only one bitmap for each PO-GP
needs to be broadcast. Accordingly, while the WTRUs in any particular group
may have varying DRX-cycles, they are able to use tﬁe same bitmap for all PG-
FNs.
[0045] In one example, an LTE Paging message may be used when a
WTRU gets signaled for a definite page, and where the exact WTRU is directly
addressed to reinstate the paging. Figure 6 is an example diagram of an example
LTE paging message 600.
[0046] As shown in Figure 6, a WTRU at frame 9 receives a paging
indicator (hatched), which contains a “Paging Status Bitmap” and an “RB (LTE
resource block) allocation information” for the WTRU to receive the real paging

message, (e.g., the LTE paging message), from another channel that carries the
real paging message. This gives the timing and physical channel information. If



[0044] Additionally, the bitmap is defined by the

E- UTRAN and i s broadcast for each of the PO-GPs in the
w@y®Bemednf or mati on when the PO GP is given supdiI/uS2008/001267

information with respect to PG IDs. Only one bitnap

for each PO GP needs to be broadcast. Accordingly,

thehik@apeadiERIE forita plggrdroaplidhof 668 RheRYh& WERU may not
varyi ng DRX-cycles, they are able to use the sane
regrithapenlopaging mEsEnge iy grdesfo ¢onserve BRIl e, an LTE

s _ .
[O§ g?j agdefl nite ggée,% aﬁ%ﬁ%g@g@?rﬁgﬂgﬁ%ﬁﬁ@l@@f&eqthe
reail WEER U Miftld ), dmrssadh reall e pagetdVE Rithee AWHIRIJ chédkgdhebi®map to
' l.e di agram o e le LTE '
b oot SRRk AT e BRI b Paffpeia e
pa{gﬁﬁgkﬂ/@éag”e 600 AWTRU 45062hidsHBAER§6pagedWwhén GHHs@bAfirmed
a " a&glg. Status Bi tmap" and an "RB L%’E resource
}

thait dlsid sdadhe paging wweagdsi on” for the WIRU to recei ve

[Obﬁgl real UL T REST cgﬁaqu 0{' %&ﬁglaﬁﬁr&ggﬂ an ;Jggi paging

nmessage), from anot her gha ne at “carries the
mpsggigegepesseatetheTbTE paging chpacity at ity madinytmys iaadlshould be

channel information, Ifthe. bitmap. status hit for it
Aot kR PPEK BB 10a i CRBIRRIP Ty e Jetinrd TMST
c:‘:{[rg%zlg]%ﬁtl{alﬂﬁ RhoTBS adsudh tI Rkt dif WPRERMMO rRYBE left out of

( he LTE pagi ng nmessage 600 contains the paging
thequaging confirmation ard may nofpReeive/Bleoming salle ie Himeeal | y

d W J3AVWR t ' Q. | .
BRRFT ' SO aC 6O PR sy bR ki Bedokd sf i Gomtain
ad aathyt pagddl W\A'ﬁlagi dSreas qg»e?iﬁlw. éﬂh{wh[&dte&dm tsphcsid Hatited,

it 1.s page en it has c irmed that it | is in
e%tﬁ%mﬁr_a@%rgg? SAeS lflhlo@&sth?epmé?coaﬁhsffb@% Thgsaiprsion
coiid BEIRAHINRSS Ak ndiBatoT RIPANHARIGPESAVGHERPR GRATES can

_the LTE paging capacity at its maxi mum and shou
indiasite resbther, t etk @updiaey pRErallpchtign fomt thee &A% dweang gnessage

ok, "SISO SHEE A byt by o
dqraging gvierefaxtrmbpae eiidbaaympotarilgcpiovidddnfoorthed. TBIPging
mlegsatgle rtre?(’cension.

[0050] Also, to accommodate the many IMSIs in the message as possible,
signaling compression can be applied. The duplicated MCCs and MNCs do not
need to be included in the message, resulting in direct list of MSINs of IMSIs in
most instances, thus saving message space. The formatting of the IMSI may
start with the MCC, and then move to the MNC, and lastly the MSIN. The MCC
is the leading index, then the MNC. If the next MCC or MNC is not different
than the previous one, then they do not need to be included. A WTRU search for
an IMSI match can also take advantage of this formatting rule, skipping
unmatched MCCs and MNCs by directly going to the matching MCC and MNC to

increase matching process efficiency.

-10-



[0049] In addition, the LTE pagi ng nessage pagi ng
record should contain as nmany paged WIRU | M5l s as
w@omsiopiear |1f allocated RB space is |limted, erCBNS10081801267
can be made to include all the paging records/IMSIs.
The extension could be made in the paging indicator
[08B1p! | oc Altlsughafehturebahd ederpontstare describdiciliiiedn partlcular

anot her, or XI liary -al | ocat on for the LTE pagqi ng
m@@@a n%x% fegturenpr & qtv%any e ysed calone yuthafathe other

feﬁﬁyreg anA%Rh&ad o&' fn QQﬁoggélﬁiQﬂgths WPL% withéd othéCfatures

can be tenporarily provided for the LT Pagl ng nessage
apd elensinds. T[J@O@tbljlodﬁ wdlowt chaxtcprovistdilereinenap by impBinsented

i3 S35 TS 2975, PR r BLEVAH, B0 ER S chfbuter-
rdadabR sm&gwlﬁfédhmt foe SXRESHGIE by! £ Fehéral uirBosH Efputer or a

list of _MSINs of IMSIs in nost instances, thus saving
ng%sageEgﬂael@s of gempytersead akje storpge megBImeinclades read only

oy BRI i Aepec o (AR retitel TRERY plfory

sdximeomhmtomméiwry WbiGcess magnedilcfnﬁe&he soch dsaintérinal hafd/dxsks and

hen. they do not.need .o b ded.. AWK
rUSAEIE SRS AERRIo TR reofioaR b OPARY AP A e FD-ROM

dikRs, Saxfdulaﬁhtvagaﬁw &isk§ KbWPisg unmat ched MCCs and M\Cs
di rec agnlﬁl? g to the matching MCC and MNC to
RYP

b
0@%8} ease Sma& cprsgevinsleds; byivencsf exoomip, agenryalpurpose
PELYL SR LR AL AR Bl o g i
piveedsse (:DS]_’D ra@lw'ralhn_xymf mhmprbbessoﬂseMQjolemow thiedophr@amebsors in

ar.|,o nbi nati gn ith .or 'th t .ot he
abeibhion Mba DSl € conaliar. h friatocapirpfleh, ARpREktion Specific
IRESGIEEAirRETtS (ASTCEY), Ibiﬁld PRIg8aRM fle GAtSASRTBYFPGAS) circuits,

proram sof twar e, firmvare incorporated in a

émee%fdam@aqumlag@t {edi and/oma state saachime.-by a

I
[088 2 RO ATRULE B ARLACGRAay BS AR ESicBlicment
a rmi’m freq(&4dy) transdeived don wed/ asvireleny uaﬁﬁﬁwnecéve unit (WTRU)

I srer
user qu}pment (6%3 termmalybase station, radio network controller (RNC), or

mce

-

any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (L.CD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN) or Ultra Wide Band
(UWB) module.

[0054] Embodiments:

1. A method for paging group handling.
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sem conductor nmenory devi ces, magnetic nedia such as
i nternal hard di sks and renovabl e di sks,
wore@setw3opt i cal media, and optical nedi a suchP@EEUS2008/001267
CD- ROM di sks, and digital versatile disks (DVDs).
[ 0052] Suitable processors include, by way of exanpl e,

a gener alTheuheihed oﬁém‘bﬁdﬁﬁnt IafisfRerl @mptisipg gouping wireless
processor a conventional ?cessor a digital signal

Weeetér@e?we masts (WiTRUs) ite @9 st AN PBBIEFEYYRY s, one
_or npre i§ %&BF@%%%%%Y Cﬁ}ogeoaﬁlgg ot oRfm¥h i, rm@w@% tomprising

core, a contro ol I'er, Application
asSigIung ipaging @yasivesitcGirecati 198st(04&@I n%)l;lg Eraipd

F;lggi gf b eeéﬁa‘% gﬁA{ﬂr %Si %& eCI ! tljllpteiﬂ g%ilgr comprlsmg

indeGingean Eﬁ@fe%]ceﬁpﬁgﬁgéfﬁ@thé WESEECI atl on wth
software may be used to inplement a radio freauency

trarscei vemegthed @sein Any RKF‘FGQF%% smbogdipeant, f \eemprising
aééf@arfmé\ﬂgg tinH3& re‘;‘cg*;hi< }:#Qle 1 f@WTI@@§ %flthm the at
contro ,

dro het wo or any host
leasﬂmupegmg'@neu;Wl’RU may be used in conjunction with
war e .a /or

nted in har S
- Boql 81 P R e e ??(Z’z%ﬁ‘h‘BﬁEé Dt Hyele
1e§gﬁel<&wmamﬁsa@ nothdaitien device, a speaker,
m crophone a television transceiver, a hands free

headset , Avmithashasin any mpeeér%embpélmﬁmmlterew the at least one
g!g{ o unit, a liquid crystal
p%ﬁiﬁgﬁwf%? | s%ﬁay unr an organi c light-emtting

di od®e (OAEB)ethbchqﬂ myawrprecedangléxgbbdnlmemwhaerpirmbera,t least one

PRIk EEhD tefptemnifel Rasrd poek apyaertd ot AR K ANy

or tr aAVﬁl@ﬁJMn(aW@reéHd @mb[)&%_kéﬂt wiHEeR tHRt $east one
1. A nmethod for paging group handling.2. The nethod of

pagibg diraeptis Hetenmingd basedpinoni the grtgurﬂtrfgia}mm@blkeg, gubscriber
t WIRUs t t | t
ld%{égwgm&élg%ﬁgﬁe\éww s ( ) into at |east one

net hod as in any preceding
enmbad. me & methud dxdn angmrecedimglembodiment wherein the at least one

paging group is determined logically.

11. A method as in any preceding embodiment wherein a paging group
is based upon a service category of the WTRU.

12. A method as in any preceding embodiment wherein a paging group
is based upon a network origin of the WTRU.

13. A method as in any preceding embodiment, further comprising
distributing the paging occasions to the WTRUs in the time domain.

14. A method as in any preceding embodiment, further comprising
determining a base paging occasion offset.

15. A method as in any preceding embodiment wherein the base paging

occasion offset is determined numerically.

-12-



assi gni ng pagi ng occasions to the at |east one paging
group. 4. A nethod as in any precedi ng enbodi nent,

WO eooBlsee3conpri si ng i ndicating an exi stence of PEI/psayes/001267
to the WIRUs. 5. A nethod as in any preceding
enbodi nent, further conprising assigning discontinuous
receys.i om adaRod asyml #nyt mgédiﬁg embddizhén W hétiein thedbasé paging

| east qn pagi ng nmet hod as in any precedi ng
0%&&%? svdfé? eﬂﬁ@glﬁ&ycycl e lengths of WIRUs are
not j-gentg ‘i@#]thoa asb‘metaﬁ?dplééedﬁg Wb dAieat i ther comprising

enbodi nent erein the at | east one paging group is
mzh@pmgm peginggrenpdalal l;ase@agmm!ﬁ%@d leggtion. any precedi ng

d et eﬁﬁméﬁmgg§%§5€5%$yﬁ er ﬁ% It F\?) gﬁ%&l\ﬁgﬁ% ﬁpe éxistence of

{M@é haddagtédbya waRiesrathibon & Biehpiand 1dﬂg&éﬁhrevbhmo@t(LTE)

ast one paging group is determ ned based upon the
lqdmaéf”hatl onal nobi | e subscriber identity (IMSI) of the

WIRY e 2 &ng ﬁlsaﬂg{;bex%g%/d g&%gaﬁﬂe Q’eﬁ?ﬂ{e e éstence of

V\herel n east g group I's determ ne
alpage mainldycat&d by Anlehp derm svolutiany LFER peginggmesdagedi ment

\é\gf r Py%g’% ﬁ'&féj‘{)ﬁec%ﬁéed’a’g‘pgn 3 Seﬁ%’f%f@g&é{%gagmg

nRENRAIHEIRde VAR ifleltn 2tiMd nhébil ibBcriberideRiit @IS [Rof a WTRU
network origin of the WIRU. 13. A nethod as in any

f%l"’@t}e]ellar@g@rﬁ%ﬁiﬁ ment, fur t her conpri sing distributing
1 2801090561503 A0 (e 00 P i
embudxmentng deternmining a base pagl ng occasi on offset.

22. The base station of embodiment 21, further comprising a receiver.

23. Abase station as in any of embodiments 21-22, further comprising a
transmitter.

24. Abase station as in any of embodiments 21-23, further comprising a
processor in communication with the receiver and the transmitter.

25. A base station as in any of embodiments 21-24 wherein a processor
is configured to group wireless transmit/receive units (WTRUs) into at least one
paging group, assign paging occasions to the at least one paging group, and
indicate an existence of a page to the WTRUs.

26. A base station as in any of embodiments 21-25 wherein a processor
is further configured to assign discontinuous reception (DRX) cycle lengths to
WTRUs within the at least on paging group.

27. Abase station as in any of embodiments 21-26 wherein a processor
is further configured to determine a base paging occasion offset.

28. A base station as in any of embodiments 21-27 wherein a processor

is further configured to a paging group to a base paging offset location.
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15. Anethod as in any precedi ng enbodi nent wherein the
base pagi ng occasion offset is determ ned

woeneeodwad | y. 16. Anet hod as in any precedi ng endDUB20081001267
wherei n the base paging occasion offset is determ ned
logically. 17. A nmethod as in any preceding

enbogh. mers badelsthtieh a€ MYRAY 6f SEbOFRHNDSY2 B-2836HH6ird PriRessor
to a base paging offset |location. 18. Anethod as in

her cenfigwipddrpndicatntheprdpiense phe page Sy enraluppf g bit in a
1‘%&& inS 1oR tg oM %ql chagorblt inabitmp in a

term t|on lcator. 19. Anethod as in
any gfr.ec eﬂdbamg: stationlasim hny\héemboﬂintmtezlweﬁwenf a processor

ey Soneiead O S ab R B ENP T A g b o evotution

IerbosigiRg ;ne\gg@geel n the LTE pagi ng message includes an
i nter natl onal nobile subscriber identity (IMSI) of a

WIRB ¥ or Avirehess trapemitizeseize upit (W&TBéBetogﬁﬁwedrto perform a

Iiﬂ%(ﬁod as in any preceding
m%?rlg%ddfgyngann?m; ngé}ﬁ[f'{?](ﬁh{)gase ation of enbodi nent 21,

furtder @regWITRUgf amlbedﬂneaﬂ;rSI I&thésbaﬁﬂpﬁsmglmcaﬁze'r n

an enbadi ts.21-22 rjsi

any g1 CIENLS2L % Lot nf 5573, Gyriher comprising a
tranbesiteent s 21- 23, further conprising a processor in
conmuni cation with the receiver and the transmtter.

25. 3bas WERDoas im ainsr ca”rgmbﬁdimm?:ﬂrﬁ?m furthep gomprising a
ured r i.r el ess
086G FoBERFTRRTIn bR RN R PP ol PHRettas,
pagi3y grAoOWITRYUSS gﬂaﬂyi@f Bthboditasntsrsil-34 wheeeiata bmtssor is

e R g2 O3B e ol 20 FALSLEnCs O 2, RA0S e
e85ROEE TBOWTRY, Zdhaded Tory RIrBEE¥s18fion (LTE) physical channel
(PDSCH) based upon the determination of whether the page exists.

36. A WTRU as in any of embodiments 31-35 wherein a processor is
further configured to receive an LTE paging message and determine whether or
not a page exists for the WTRU.

37. A WTRU as in any of embodiments 31-36 wherein a processor is
further configured to read a value of a bit in a bitmap in an LTE indicator to
determine whether a page exists for the WTRU.

*® * *
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is further configured to assign discontinuous
reception (DRX) cycle lengths to WIRUs within the at

WO e@s94eB0 pagi ng group. 27. Abase station as i PCHI200$/001267
enbodi nents 21-26 wherein a processor is further
configured to determne a b U@ gi ng occasi on of fset.
28. Abase station as in anﬁaég odi nents 21-27

WM hetRime@ifcessor is further configured to a paging
group to a base paging of fset |ocation.29. Abase
st at}-on dsmethedh r@ragmaomunéwslhzg, CEIPHEINEI n a

prog& ge agugM%%gghﬁy a ue o%ga b|¥£?%&§&2 Stone?ﬁﬁng

gmwmuppng term evol uti on (LTE) i ndi cator. 30. Abase
station as in any of .enbo nengs 21-29 wherein a

pr o ASSIEHING Ragingiageasionso; the Ak deash ons paging:eroye; and
exi Shﬁféﬁﬁngfarﬁe:ﬁétﬁﬁc@b!f @ph?@ﬁb {HRIWeMe. ution (LTE)
pagi ng nessage. . Awreless transmt/receive unit

(VWRU) conflgured to performa nmethod as in any of

| me T riliet:l”l%d o% glal fle ﬁWc—ﬁeU %?p%iﬁggiﬂgﬁgéin%;dlscontm%mus

furt er conprising & receiver: any

reeapdeh (BRKS cydle BaZl.gtlﬁsutd WAIR Gowpthis ithe at ldasans pagirgy group.
34. A WRU as in any of enbodi nents 31-33, further

conprising a processor in comunication with the

recej ver mapdnbihdiof ARSI WEEreinithe PRXEFYe fhgt s F'WTRUs are
enbodi ments 31-34 wherein a processor 1s configured

natodekdacalp during a pagi ng occasi on, determ ne whet her
or not a page exists for the WIRU, and read a | ong
termevolution (LTE) physical channel (PDSCH) based
uport.t he Tiet @ethodadf a1 whetdifrthehst leagicoX paging gibup is
A WIRU as in any of enbodi nents 31-35 wherein a

d%P’&B&egd?uIP%“F%}Xher configured to receive an LTE
pagi ng nessage and determ ne whether or not a page

exi sts for the WIRU.
5. The method of claim 4 wherein the at least one paging group is

determined based upon an identity of a WTRU.
6. The method of claim 5 wherein the at least one paging group is
determined based upon the international mobile subscriber identity (IMSI) of the

WTRU.

7. The method of claim 1 wherein the at least one paging group is
determined logically.

8. The method of claim 7 wherein a paging group is based upon a
service category of the WTRU.
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37. A WIRU as in any of enbodi nents 31-36 wherein a
processor is further configured to read a value of a

WhRa0sios6a0 bi t map i n an LTE indicator to deter mP@BEUS2008/001267
whet her a page exists for the WIRU. CLAI M5 What is

cla [ A od f agi n handl i
comih si e Biesthel FhoRinc sabPLR sl Re ettt fibed upon a
nétWB%hgthf’t}ﬂatht one paging group; assigning
pagi ng occasions to the at | east one pagi ng group; and

i ndicating an exi stence of a page to the WIRUs. 2. The

t | .
i et i aethol of kD (IR chpPHi SR kg th pasine
ocehsibhstd the WlTRIésmt thentipeglangpigr oup. 3. The net hod of

claim2 wherein the DRX cycle | engths of WRUs are not
identical. 4. The nmethod of claim1l wherein the at

| easty, ONgHaAReBbdIbOHRih S10] Fhethar reeﬂapmsa@% defdrhMnin a base
The method of claim4 wherein the at | east one paging

Paging pcdasiodeatéieti ned based upon an identity of a WIRU.

6. The nmethod of claim5 wherein the at | east one

pagi ng group i s determ ned based upon the

I nt eMat Mhieahethvd dfelfnb3T whieesinittie biabé paginkictasidén bffset is

WRU, 7. The hod of claim 1l wherein the at | east
defgEm IHﬁnﬁFg‘ﬁ ‘is determined logically. 8 The

nmet hod of claim7 wherein a paging group is based upon

a service category of the WIRU. 9. The nethod of claim

7 whéx ei The rpagmdg)fglampll whiereindha bese pagiagwgeasion offset is

d&b rrgmedqoglcaﬁ WIRU.

14. The method of claim 13, further comprising mapping a paging group
to a base paging offset location.

15. The method of claim 1 wherein the existence of a page is indicated

by a value of a bit in a bitmap in a long term evolution (LTE) indicator.

16. The method of claim 1 wherein the existence of a page is indicated

by a long term evolution (LTE) paging message.

17. The method of claim 16 wherein the LTE paging message includes
an international mobile subscriber identity (IMSI) of a WTRU for which a page

exists.

18. A base station, comprising:
a receiver;,

a transmitter; and
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10. The nmethod of claim1, further conprising
di stributing the paging occasions to the WIRUs in the

wao evs/ogieB@i n. 11. The net hod of claim 10, f urtP€r/US2008/001267
conpri si ng deternining a base paging occasion of fset.

12. The netho rein t.he ba ing.

oce A PEeger 48 eomatiyfedion UCE Berivr RoH ByEBkNRitter, the
preédies coffigired to ib?coﬂ\ﬂil @fifd]lesst frendiaitArepeige MBIt AWEBRUB) into at

offset is determned logically. 14. The pethod of

lee-ﬁteerm RAging gFqUPe ASHBRPREINIENGCHAMNS 1 sha aplegehepgypagips geoup,
£.tRaY st%éééfaké?g@;d&{éwﬁ yshe nethod of claim

erern t exl sten a page is indicated by a
value of a b|t inabitmap in a long termevol ution

LT ! 1 wher ei n _t
exi Nnod 1 b3k, shabian of siim B by eis | BrgPibarser s Fifther
cofiguvéd @6 a(sblgﬁ) diRedtitith iR SeRgisvionl (DRXN@ytmRt leagtaf to WTRUs

claim 16 wherein the LTE paging message includes an
withintheaet loast ombagIng &30BBcri ber identity (1MSI) of a

WRU for which a page exists. 18. A base station,

conprising: a receiver; a transmtter; anda processor

i n (ﬂﬂmufﬂmabas:m statidn phelaiscdBvehemml theeprocessor is further

%%égg the ocessar configured to group
SERR gﬁeeP%%‘ngr?F‘fa§l ) into at |east

one pagi ng group, assi gn pagi ng occasions to the at
| east one pagg;g@group, and i ndicate an existence of a
pageko (e tatiop offiglaimad8 wheneinmthef processar ig further

e FERERT 14 1B RRTRA e nhrpp R (R R 1© T "

22. The base station of claim 18 wherein the processor is further
configured to indicate the existence of a page by a value of a bit in a bitmap in a

long term evolution (LTE) indicator.

23. The base station of claim 18 wherein the processor is further
configured to indicate the existence of a page by a long term evolution (LTE)

paging message.

24. A wireless transmit/receive unit (WTRU), comprising:

a receiver;

a transmitter; and

a processor in communication with the receiver and the transmitter, the
processor configured wake up during a paging occasion, determine whether or not
a page exists for the WTRU, and read a long term evolution (LTE) physical
channel (PDSCH) based upon the determination of whether the page exists.
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within the at | east on pagi ng group. 20. The base

station of claim 18 wherein the processor is further
w@orBiogsed t o determ ne a base pagi ng occasi oPCDUSR08/001267

21. The base station of claim 18 wherein the processor

is fyorth .gured. t @ a .pagi n roup to. se

pagi i ofecw Lt g 24 RHis Ghe HroieRsh s FuleEpoptigured
tol@coiR@hRIUTE PazinL dE856d andddéteihies wEethkr gtiidtth page exists for

indicate the existence of a page by a value of a bit
thﬁ$N3T53¢nap in along termevolution (LTE) indicator.

23. The base station of claim 18 wherein the processor

is further configured to indicate the existence of a

pagethy dHeoWT'REpfeleim 2dtvwiterein fhe)prpeegsogisfesthayeonfigured

24. A wi.rel ess.transnit/r.ecei uni.t (WIR .
togiara A oF 8 bitb Bipant Bt Eer Pisabortia determipe sthegpera
pagt SOERYG GRIWIRW th the receiver and the
transmtter, the processor configured wake up during a
pagi ng occasi on, determ ne whether or not a page
exists for the WIRU, and read a |long term evol ution
(LTE) physical channel (PDSCH) based upon the
determ nati on of whether the page exists.25. The WIRU
of claim 24 wherein the processor is further
configured toreceive an LTE pagi ng nessage and
det ermi ne whether or not a page exists for the WRU.
26. The WIRU of claim 24 wherein the processor is
further configured to read a value of a bit in a
bitmap in an LTE indicator to determ ne whether a page
exists for the WIRU
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