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recei ve t hadlsimgdelwhiclomalso referred to as standby mode, the terminal typically monitors a

paging channel for messages alerting the terminal to the presence of incoming calls.
[1003] In a Global System for Mobile Communications (GSM) system, a terminal
that is just powered on or has just lost coverage initially searches for “suitable” cells
from which it can receive service. A “cell” can refer to a base station in the system
and/or the coverage area of the base station, depending on the context in which the term
is used. A suitable cell is one that meets a set of criteria defined by GSM. If a suitable
cell is found, then the terminal performs registration with the cell as necessary. The
terminal then “camps” on the cell if it is in the idle mode. While camped on the cell, the
terminal performs tasks as specified by GSM so that it can (1) receive system
information from the cell, (2) receive paging messages from the cell (e.g., alerting the
terminal to incoming calls), and (3) initiate call setup for outgoing calls or other actions.
The cell on which the terminal is camped is referred to as the “serving cell.”

[1004]  While camped on the cell, the terminal periodically checks to see if there is a
better cell that it can camp on and receive service (e.g., another cell with a higher
received signal level). The terminal may also select another serving cell if, for example,

the current serving cell has become barred, the terminal cannot receive the signal from
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[1006] There is therefore a need in the art for techniques to reduce the likelihood of

missing paging messages during cell reselection.

SUMMARY

[1007]  Techniques are provided herein for reducing the likelihood of missing pages
during cell reselection in a wireless communication system (e.g., a GSM system).

2y &L

These techniques include cell reselection with “early camping”, “reconfirmation” and/or
overlapping page reception.

[1008] For cell reselection with early camping, a terminal initially determines that
reselection from a first base station for the current serving cell (i.e., the “old cell”) to a
second base station for a new serving cell (i.e., the “new cell”) is required. The terminal
then performs a cell reselection procedure for the second base station. For GSM, the
cell reselection procedure includes receiving full system information for the new cell.
Prior to completing the cell reselection procedure, the terminal receives sufficient

system information to process a paging channel for the second base station. For GSM,
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t he can perform early camping and start monitoring this paging channel upon receiving the
sufficient system information from the second base station.
[1010]  For cell reselection with overlapping page reception, the terminal initially
determines that reselection from the first base station to the second base station is
required. The terminal then performs the cell reselection procedure for the second base
station. The terminal monitors the paging channel for the first base station until a
terminating event occurs at some time instant after the cell reselection procedure has
been initiated. The terminal receives sufficient system information to process the
paging channel for the second base station during the cell reselection procedure and
starts monitoring this paging channel from this time onward. The monitoring of the
paging channel for the first base station and the monitoring of the paging channel for the
second base station overlap in time. The terminating event may be (1) reception of the
first paging message on the paging channel for the second base station (e.g., if the old

and new cells are in the same location area), (2) registration with the second base station



pagi ng channel for the first base station and the nonitoring of the paging
channel for the second base station overlap in tine. The term nating
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in the sane |ocation area), (2) registration with the second base station
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the invent 'tcpfhe%fa%e dhaskd se6Ald bike staibh Bfér Geiphiting RIR) QN refiRé delon PRRERIETI ON OF
THE DRAW NGS [ 1013] The features, nature, and advantages of the present

i nventi on iltematiedyrthe tempinal 59 aberh thefoeB Aeselsetierepraredude andsieppapditd fes et
forth bel ow when,.t n_i junction wth the drawings in which |ike

ref erence g?%rvé%pgrlsr&ibaéeﬁtﬁ]?’a correspondi ngly throughout and wherein:
[1014] FI G[10123 hoWaridus\hspette esbodimeunt| arltfeaires ybthe imvepioi ik dBdcBbedins hows

t he channel, qrgani zation for the control channels in GSM [1016] FIG 3
shows a coR¥Es ﬂ%ﬁﬁﬁ’d%t hod of performng cell reselection; [1017] FIGS. 4
and 5 show nmet hods of performng cell reselection with early canping;
[1018] FIGS. 6 and 7 show net hods of performng cell reselection with
reconfirmtion; [101BRIBIGRESCRIPTQNOF<FHE PRAMWENGS per f or mi ng cel |
reselection with overlappi ng page reception; [1020] FIG. 11 _shows a bl ock
di agr am of 18k niThs) featyses, nafyyo,qndrduantages of igs Prgsasit dRyention yilh Reeomea

controller yd Bidirdnb frofhBaB@lled description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:
[1014] FIG. 1 shows a wireless communication system;
[1015] FIG. 2 shows the channel organization for the control channels in GSM,;
[1016] FIG. 3 shows a conventional method of performing cell reselection;
[1017]  FIGS. 4 and 5 show methods of performing cell reselection with early
camping;
(1018] FIGS. 6 and 7 show methods of performing cell reselection with
reconfirmation;
[1019] FIGS. 8, 9, and 10 show methods of performing cell reselection with
overlapping page reception;
[1020] FIG. 11 shows a block diagram of a terminal; and
[1021] FIG. 12 shows a block diagram of a controller within the terminal.

DETAILED DESCRIPTION

[1022]  The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments

or designs.
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GSM The tineline for data transm ssion is divid ihto nmultifranmes. For
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I's referreddfy Asétechniques are specifically described for a GSM system.

[1026] FIG. 2 shows a channel configuration for the control channels in GSM. The
timeline for data transmission is divided into multiframes. For the control channels,
each multiframe has a duration of 235.365 msec and is partitioned into 51 TDMA
frames, which are labeled as TDMA frames 0 through 50. Although not shown in FIG.
2, each TDMA frame is further partitioned into 8 time slots, which are labeled as time
slots O through 7. Time slot 0 is used for the control channels and times slots 1 through
7 are used for traffic channels. The data transmission in each time slot is referred to as a
“burst”.

[1027] The control channels for GSM include a frequency correction channel
(FCCH), a synchronization channel (SCH), a broadcast control channel (BCCH), and a
common control channel (CCCH). The FCCH carries information used by a terminal
for frequency correction and is sent in TDMA frames 0, 10, 20, 30 and 40 of each
multiframe. The SCH carries (1) a reduced TDMA frame number (RFN) used by a

terminal to synchronize its timing and frame numbering and (2) a base transceiver



"burst". [1027] The control channels for GSMinclude a frequency
correction channel (FCCH), a synchronization channel (SCH), a broadcast
control B&h548CCH) , and a common control channel p¢OCEp4/025 e FCCH
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frame nmultiframe exist. Mreover, tine slots other than tinme slot 0 can
carry the o channel s. However, the specific channel conbinati on shown

in FIG 2 iifop! Y FIGUBGhdvk ofd SmekiBle Gandt8o RARhs gRNEindsHstCO0H f or
the control channels in GSM are described in detail in a docunent 3GPP TS
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N pagi ng gr.oups ere I §4L | J: I QM?. i n one
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specified by a parangeter BS PA MFRVS and ranges from 2 rough 9. _Each
i dl e node HEERGB 1-‘*»;%@@egﬁwﬁ‘ial&naﬂ%%é%qﬁoeg@aﬁ?wlsgan , %&%ﬂfﬁnl?eé

det er m ned;, 3864 AQfdchhént BHPEITHGI ONIhidMaOpiticBURatmIder | dentity (I Ms1)
and the paraneter N. Pagi ng nessages (if any) "are sent to each term nal

in its pagilH30bl odk SSMwihe RCHriedivided into N paging groups, where N is the number of
paging blocks available in one CCCH. (A cell may have multiple CCCHs.) Each

paging group includes one paging block for every n-th multiframe, where n is a fixed
value that is specified by a parameter BS_PA_MFRMS and ranges from 2 through 9.
Each idle mode terminal is assigned to a specific paging group, which is determined
based on its International Mobile Subscriber Identity (IMSI) and the parameter N.
Paging messages (if any) are sent to each terminal in its paging blocks, which are the m-
th CCCH radio block of every n-th multiframe. The paging block index m is
determined by the paging group and ranges from 0 through 8. An idle mode terminal
typically only wakes up to receive paging messages sent in its paging blocks and
“sleeps” the remainder of the time to conserve battery power.

[1031] When powered on or whenever coverage is lost, a terminal searches for
suitable cells from which it may receive service. If a suitable cell is found and if the
terminal is in the idle mode, then it camps on the cell and receives paging messages sent
by this cell in its paging blocks. This cell is the terminal’s current serving cell.

[1032]  While in the idle mode, the terminal periodically checks to see if there is a

better cell that it can camp on and receive service. To search for better cells, the
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cel | s wi t hraguirttbtosragietet withitiicelhin a new location area, and is not required to register if it

reselects a new cell within the same location area. All cells within the same location
area broadcast paging messages for all terminals that have registered with the cells in
that location area. In some GSM system deployments, a paging message for a terminal
may be broadcast from cells in multiple location areas. This may be performed to
improve the likelihood of the terminal receiving the paging message.

[1034] In GSM, the base stations for the cells are not synchronized and the timing
of each base station is unlikely to be aligned with the timing of other base stations. The
multiframe of each base station may thus start at any arbitrary point in time. Moreover,
the cells within the same location area use different RF carriers and may define their
paging groups differently. Thus, in order to receive paging messages from a new cell, a
terminal would first “tune” to the cell to acquire the frequency and timing of the new
cell. The terminal would then obtain pertinent system information for the new cell in

order to process the paging channel for the cell, as described below.
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Early Camping

[1037]  To reduce the likelihood of missing pages during cell reselection, a terminal
can start receiving paging messages from a new cell as soon as it obtains sufficient
system information to process the paging channel for the new cell, instead of waiting
until after full system information has been gathered. In GSM, the full system
information is transmitted in pieces using different types of system information
messages. Each system information message carries certain system information and is
sent at specific times (i.e., known TDMA frames). Different system information
messages are transmitted at different rates or intervals ranging from approximately once
every second to once every ten seconds. A System Information Type 3 message (“SI3”)
carries information needed by a terminal to perform cell reselection and receive paging
messages from a cell (e.g., to determine the paging blocks for the terminal, as assigned
by the cell). SI3 may be sent at a rate of approximately once every second. A System

Information Type 4 message (“SI4”) carries information needed by a terminal to
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Type 3 nmessage (SI3), which %ont ains all of the,
receive pagmg messages. If the terminal receives a paging message from the new cell,

then it can store the message because it is not yet able to transmit on the uplink to the
new cell. At time T44, the terminal finishes receiving the full system information for the
new cell (step 418). The terminal can then (1) respond to paging messages (if any)
received from the new cell since time Ty3 or (2) continue to camp on the new cell if no
actions are required. In any case, the terminal continues to receive paging messages
from the new cell in its paging blocks, as assigned by the new cell.

[1040] As shown in FIG. 4, for method 400, the terminal does not receive paging
messages during the time period from T4, to Ts3, which is the amount of time needed to
obtain SI3. However, SI3 is sent more often than some other types of system
information and can be obtained within a shorter time period than that needed to obtain
the full system information. Thus, the time period in which the terminal may miss
paging messages is reduced in comparison to method 300 in FIG. 3. With method 400,

the terminal does not miss paging messages sent during the time period from Ty to Tya.
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information is carried in SI3. The terminal starts monitoring the paging channel upon
receiving the sufficient system information and prior to completing the cell reselection
procedure (step 518).
[1043] The terminal may receive a paging message on the paging channel for the
second base station prior to completing the cell reselection procedure. The terminal
may store the paging message and respond to the page via the second base station after
completing the cell reselection procedure. Alternatively, the terminal may abort the cell

reselection procedure and respond to the page via the first base station.

Reconfirmation Prior to Cell Reselection

[1044]  While camped on a serving cell, a terminal decodes the BCCH of the serving
cell to obtain full system information every 30 seconds. The terminal also monitors
neighbor cells for possible reselection to these cells. For each neighbor cell to be

monitored, the terminal first tunes to the RF carrier of the neighbor cell and then
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can perform a “reconfirmation” to ensure that the BCCH of a new cell can be decoded
before performing the reselection to that cell. For the reconfirmation, the terminal
receives and decodes the BCCH of the new cell as background tasks while performing
other actions (e.g., receive paging messages) for the current serving cell as foreground
tasks. The terminal can typically perform both foreground and background tasks in a
time division multiplexed (TDM) manner. The foreground tasks have higher priority
and are performed first, and the background tasks have lower priority and are performed
second. However, since the cells are not operated synchronously in GSM, it is possible
for the foreground tasks to overlap time-wise with the background tasks. If such a time
conflict arises, then the terminal would perform the foreground tasks since these take
precedence and would forego the background tasks. In any case, the reconfirmation
avoids the scenario whereby the terminal (1) performs reselection to the new cell but is
not able to receive the BCCH and (2) misses paging messages sent to it during this time

period.
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m sses pagishigjempriorpaipnderecandirmaticduri ng this time period. WD 2005/ 025263

Sl N e e

the termn € new ce ormn
resel ecti orresebctxdne Aetime &k, theTmmahdﬁamnémBat ageale;cumhm amwrsenmhg ceslh

BoCH byt hd FHFELIEEP 6AR). dIRHEY o RN oG ePay BI04 RECE diF R HaPED

gat her  S13100kmMkdiafed pdriBmN@WIabh 1 EHeox’ie\;Ji BelPeids@dat] fhg téﬂﬁnﬂep%%ﬁﬁst i on.
Both SI3 and S14 <contain sufficient information to allow the ternmnal to

verify t hatreqonEnmpationder the new sell and;hegins W%é@?@&ﬁ@@%ﬁ the npw coll afdinee
paramet ers. T (ffﬁ; %ﬁy)epl‘h? rL&)\ﬂ’ﬁmr)zﬂl%n 1? oun qgs?('s\” Wail que ng
réin't e new cel |

nessages f as soon as t e ce res |on rocedure S
initiated. téroiindl hie \a{iﬁngjifmretmbsB@@Hcasf thecheluebdw it tcbemhms rtbnactel&bp@ln@

either SI3 or Sl4. for reconfi rmatll enbodi gen}(s, t he term nal
may obtain IGSRASES ¥r9151 ée ¢yjrrent serving cell (1.e., t eold ce )as foreground tasks.

[1049] At time Tg3, the terminal receives and decodes the BCCH of the new cell and
obtains SI3 or SI4 (step 616). After successfully decoding the BCCH, the terminal

switches to the new cell at time Te4, performs the reselection procedure, and starts
receiving full system information for the new cell (step 618). At the time the terminal
reselects or switches to the new cell, the tasks for the new cell become foreground.
Thus, prior to time Te4, the terminal receives (1) paging messages from the old cell as
foreground tasks and (2) SI3 or SI4 from the BCCH of the new éell as background
tasks. After time Tes, the terminal receives full system information for the new cell as
foreground tasks.

[1050] For case 1 in FIG. 6, the terminal obtains SI3 for the reconfirmation and
starts receiving paging messages from the new cell at time Tgs. For this case, the
terminal may miss a paging message only during the time it takes to tune to the new
cell. For case 2 in FIG. 6, the terminal obtains SI4 for the reconfirmation and does not

have enough information to immediately receive paging messages from the new cell at



systeminformation for reconfirmation. [1048] FIG 6 shows a nethod 600 of
performng reconfirmation prior to cell reselection. At tinme T61l, the
term nal WO29M2p3._t hat-a resel ection to a new servi nRCEEIN04/025149 equi r ed
(step 612). However, unlike the nethodsizsin FIGS. 3 and 4, the term nal
does not imediately performreselection to the new cell. Instead, the
termnal perforns reconfirmation:for the new cell and begins waiting for

t he BCCH oftimehEsendivtheegrpcegs of gavkeringdpll systemp irdaupatiorHbe tesménsl pbtais SBh i s
per f or med r oHng.. S, hive ] oy |} I e BCCH
of the newafcg:re{?l?,%‘lé‘lgtcgi(.:f Sﬁ?#gﬁkéss(ﬁ%v&rb@caen?\r} gn ﬁﬁaegeraﬁléﬁ%#é{ée:%é@{sé l:‘nfg%%ée? rflré)ﬂgur rent
servi ng celthe géw eell. Hoe bothccasasl 1 inda3, the nereimil ficlishessteseiving QUO FulAdystenme T63,

the term nal _.recei ves and decodes the B f the new.cell.  and obtains
SI'3 or Sl 4 plopagion ey FheWe?eT%%é%ﬁqﬁﬁ?t%cJ%‘Fﬁm% capdisn B8N & i nal

sui tohes  ony NBefieWnERbe RkeilédBdiOh iferTor M8 rbhaibssehenikanes gredur e

and starts Tfteceiving full systeminformation for the new cell (step 618).

At the ti mgemtiealtaanmontihue toeeamiteor sheonew \gell eind geqedvet prgingemesssies int e t asks
for the ne I [ hus, prior to tinme T64, the term nal
receives ( ag@éélloggg%gg%{a%’%‘gg*?%%g‘fvﬁgﬂ-'OI d cell as foreground tasks and
(2) SI3 or [PO51]f r oAy sHoevnBREKG of, férmeth@l600ethe pasodosfaing thatthe tebraimilsmayAf t er
time T64, the term nal rg(gei ves full ,s%gte i,nfé)rnati n for_the ney, cell
as foregr dﬁ‘ﬁﬂatpé%a_x’é.re‘fu_f & almost e ¥ hORfee é?n”cg_h € FeROHiAtioBn 5 ns
SI3 for theee e&mnemhﬁ@gim@rgmeﬁhgbf the' 8l QyMeAdnfoAdANE, PRASAG&FmidaPM t he
new cell at time T64 For this case, the termnal may mss a H_agl ng
message onldpesineti leeeivenpagingrmessagesadisingthe timageried fram Revio Toel [Thisptgre case 2
in FIG 6, ] | 4 r | amt not
nave: onougtiey gt S yaeRBh g Achgr s dsbhedbf d ARATU AR 08 A00-HATR, 1T
new cel | atasWh20@bdve25263 PCTI US2004/ 025149 13 tine T64. In the process

of gat heri |l system.infornation, the termnal obtains SI3_for the
new cel | at i TESSHERU TP Mo R (B 1L Ee] FLOP G e s ages
from the ngimeaftd resiRétidnOt PorCidgR&iste 3¥eletiont MR temifal @bess hdti &8t to
receiving the full system information for the new cell at tinme T66 (step

622). The treqeinerpagingamesspren froms fhormid cell, immpdisteli sitahes sathe nesceslly eer pri or

to time T6GudiedRifthdih hsdoBOHbRGH: ndiER SBE L AT S can continue to

canp on the new cere B recei’ve pagi ng nessages 1 n 1S pagi ng bl ocks, as
assi gned by[1033¢ neMIG.el dhows a flow diagram of a method 700 of performing reconfirmation

prior to cell reselection. Initially, the terminal determines that reselection from a first
base station for the current serving cell to a second base station for the new serving cell
is required (step 712). The terminal then receives and decodes designated system
information from a control channel for the second base station (step 714). The
reception of the designated system information is to reconfirm the reselection to the
second base station. Different types of designated system information may be received
for different systems. For GSM, the designated system information may be SI3 or SH4.
A determination is then made whether or not the designated system information has
been received and decoded successfully (step 716). If the answer is ‘no’, then the
terminal skips the reselection. Otherwise, the terminal switches to the second base
station (step 718) and performs a cell reselection procedure for the second base station
(step 720). The terminal may receive paging messages from the paging channel for the
second base station as soon as it obtains sufficient system information to process this

paging channel.



[ 1051] As shown in FIG 6, for nethod 600, the period of tinme that the
termnal may mss a page is reduced to alnost zero if SI3 is obtained
during tReor@sehéy mation. If SI3 is obtai ned duri ng PCRAISEMEMBA4Ng of t he
full systeminformation, then the termypal does not receive paging
messages during the tine period fromT64 to T65. This tinme period is
typically nmuch shorter than that needed to obtain the full system

informati on, as rOverthppigy/Page[R@ENIonA t erm nal nmay skip the

reconfirmation for_the new cell when perform ng | nredi at e resel ection.

For i medi d1@54 esdfasadthnss 30H,t00ednd; G99 sheps in 314 anp 6. xespectivdpithte

pagi ng nes f . ' ' ] . e ell,
g ot ar t aangn bl i) indElats HOBMR NG Bhd BTl L BiE e

SI 3. [ 1053]thdst Gethdds,hiass may bk awedodaofitame difring whidthibel teffithab fogs aof Bearvang
reconfirmation rior to cell reselection. Initially, the term nal

det er mi nes PARIRE DESLEHIOMARY ¢lbm a first base station for the current
serving celfiods) a BeaRE:r RAE b akeRibOHVF nikkehgFaes B gEEICRbdlectioh, a
required (step 712). The term nal then receives and decodes designated
system i nftemealicam receiympagios messsigechemhoth theold and nexveenlls apdder At eitd on
(step 714). r i t ' t 1 Lnf | ' o]
reconfirm tﬁ?;eqbﬁeosfetﬁée:gﬁ%ouﬁlﬁfl gtdﬁ%ﬁ rg%zégﬁ{)}%bggeeﬁge?%ﬁ%h@ %E%@é}rl gﬂp éﬁﬁ%es of
desi gnat ed massdgesrfronf multiplei ceils tayprbeide eersiy edvantfages, ds fdseribaut bedopst €hes. For

GSM the designated system.information may be. S13 or. S14. det er.m nati on
i s then mad¥CIHRPINSePags TerfpiIoR ﬁ%aYSEesf'ﬁﬂ‘é‘P@ﬁe‘E%'ﬁe‘?ﬁ ‘i‘"r‘ltfodﬂti%??f PN een
recei ved angdderedatmmtssasshibdd abottep 716). If the answer is "no', then
the termnal skips the reselection. Oherwise, the termnal switches to

the second [383d sFHt.i%vhops aapetirak§00efpegarming fell mseleqtion EeepeEaprRiPg
procedure f sec : e ' . '

Fecei ve padify AR A GpROnS, 6 Rbl adhis ok hrest RRUbPOT S o fl
station as cshhanremuired (stapt Si2)s Thefshbenemt asiont dynthe fepmimat aendependsniogres s
this pagin hannel . WO. 2005/ OZS%@S PdCT/ US2004/ 025149 14 Overl appi ng
Page Recept °f QDR FeoRBHIPANCR SHRETHB°d- 400, and 600 shown in FIGS. 3, 4,

and 6, resnegs7ivel For hfieA ih FIGT §ahe feRBRANVREfOPBY FddOnfNREEOH 6 tHe M 1. NSt
one cell at _any given nonent. For these nethods, there gé be a period of

time duri ngthetiP@nnal theging weiting for SesBEEH of decenaye celbaidfime TreSsaFdd). f Abm any

cell. time Tg3, the terminal receives and decodes the BCCH of the new cell and obtains SI3

or SI4 (step 816). After successfully decoding the BCCH, the terminal switches to the
new cell at time Tg4, performs reselection, and starts receiving full system information
for the new cell (step 818). If the terminal obtains SI3 for the reconfirmation (subcase
Al), then it can start receiving paging messages from the new cell at time Tgs. If the
terminal obtains SI4 for the reconfirmation (subcase A2), then it can start receiving
paging messages from the new cell at time Tgs, which is when it obtains SI3 for the new
cell (step 820). Regardless of when it may have started monitoring the paging channel
for the new cell, the terminal receives the first paging message from the new cell at time
Tge (step 822). This paging message‘ is sent in a paging block for the terminal but may
or may not be addressed to the terminal. At time Tgy, the terminal finishes receiving the
full system information for the new cell (step 824).

[1058]  For case A in FIG. 8, prior to time Tgs, the terminal receives (1) paging
messages from the old cell as foreground tasks and (2) SI3 or SI4 from the new cell as
background tasks. From times Tgs to Tgs, the terminal continues to receive paging

messages from the old cell as background tasks. For subcase Al, the terminal can



[ 1055] To further reduce the likelihood of m ssing pages during cell
reselection, a termnal can receive paging nessages fromboth the old and
new cel | svanebsbzsezl | or. a__portion of the tinme duri n@CTAES2W&PI5149

resel ection. The overlap in the receptijgn of paging nmessages from
multiple cells can provide certain advantages, as described bel ow. The
over | appi ng page reception may be inplenented with or without the early
canpi ng anebeive (1 ep@ify meahdes frotethe melaslalb duegropdd B8ks $irting 8t thows: a

met hod 800 of performng cell rese|lection wt ver | appin e
reception. 3¢ (ﬁiprarﬁ‘_‘ﬁgfssaﬁﬁ“efr?’%ﬁ’ﬁ’?‘ré OI&eaf‘g P ﬁg]éso‘?eﬁ%{?enatpr?e@g%f‘ g’(a:'ﬁﬂfs'oﬁort 0 a
new ser Vi nguhG&d a2l Shé Qi Chah SV 182) pagliie nfesfaged ¥Rt tRChbwnellbys t he
term nal are dependent on whether or no? reconfirmation i s perforned.

[1057] For femgwund japksrsragingsat timeelss anchiZhRasingemespens frosrbnth frefdd 78 e¥r t he
new cell. T, I.nal_~begips | L1NG h Gt Ldn at
time 182 (st ngb%‘%f)%ld}%ts ﬂfl n@ﬁ’ ,cta%e{}g 11{[ g{GmFShaeﬁr eceigil/%fsapglrl]g@g%dég%(gls t he
BCCH of t hefrpaging ehdssaged frobit titinselBl Sarting aStiie (134 ep Tg1@)hichAk tvdren SI3 1s

successfully decoding the BCCH, the termnal switches to t ew cell at
tinme T84, ps%@Faﬂf&F}r’é’ 4 iFﬁéE’Ef%g% W&iﬂh%?ﬁ?&?&r‘%’?’%&‘&sﬁgﬁ& fFﬁ‘T‘Yedg’g%l{‘ new
i nformationgyfor the new cell (step 818). If the termnal obtains S13 for

the reconfirmation (subcase Al), then it can start receiving paging
messages f rié0a% he FrswaeseB|in Gt Bnthe Tminal fdogsheot peefPrm FegonBpRatiop LI ghen f or
the reconfirmatjo bcas Aé?' | I It Hthe RAYELID
nessages frn(%%eﬂé%ﬂé@vﬁccé%’ ﬁlgtt |Iﬁ%la$%sr{,&\r/{%?igﬂ%%agfé\ﬁ1%§%gd% ta?ﬁs SI'3 for
the new cdi.t., {tepscl4842d)816Reg amitted} aftarf devdnmining thanyelhreselecsioaris eeguired

nmoni toring the paging channe| for the new cell, .the_termnal .receives the
first pagi nag‘gr?ég E'g‘ﬁ“é‘g?tf’@rﬁ“ﬁ‘f o Hhif e Gellgnd spagtgreceryae ('gf Sgleglz‘é‘)f‘?m’?%?“s

pagi ng Ness@es 8is). SBR, the titheRAP IbBEVeRh T KarldOT, iN@ndIRF firtate Bufiantoaye AOr may
not be addressed to the termnal. At tine T37, the term nal finishes

recei vi ng tAetimé ks, theytemeinalirpdeivesand decofes the RCE WL sk new sslbpndgoblgins [ 1058]
For case A{ , I.Qr. i 1 | agi ng
nessages er()I%;(sltﬁlFﬂC;8 Zgﬁdeg%{e gépﬁa}érﬂe%g Eﬁé %% késaﬁ‘[zfnmcg?J %s?a‘éﬁ%&e‘éﬁﬁg&%q omt he
new cel | asmeskaekfiomuhe névasdbat tineoMyst Tie sorih@v] teoeiV&6the file phgingrinasshge
continues to receive i ng. ssages omthe old cell ag background
tasks. For EBJES&eR| ,Ee HEQ‘F&”&%%%PCﬁg)v@“;gﬁbsﬁ??zéf‘f%%‘"’rgcﬁ“/eﬁ@o%& ¥25149
15 recei ve jifmias RY (REH6WARE 4o the (hpvezs! | TS tehamaD kRbives p@gsxggs
starting at tine T84 and ( nessages from both the old and new

2) pagi ng ¢
cel | s bet waeessagesrframbeth the oh%@_d ngycells between times Tgs 10 Tsge.
[1060] As shown in FIG. 8, for method 800, the period of time that the terminal may

miss a page is reduced to almost zero (which may be the amount of time required to
tune to the new cell). The overlap in the reception of paging messages from both cells
improves the likelihood of the terminal receiving paging messages from at least one of
the cells during reselection. »

[1061] In method 800, during the time period from Tg4 to Tg7 when cell reselection
is performed, the terminal may receive a paging message from the old cell, a paging
message from the new cell, or paging messages from both the old and new cells. If the
terminal has not changed location area, which can be ascertained based on the system
information obtained for the new cell, then the same paging messages are broadcast by
both the old and new cells. In this case, it may be better for the terminal to answer the
page on the new cell, which is better than the old cell. The terminal can store all of the
received paging messages until it has gathered the full system information for the new

cell. The terminal can then transmit on the uplink to the new cell and respond to pages.



subcase A2, the termnal can receive (1) pagi ng nessages fromthe new cell
as foreground tasks starting at tine T85 and (2) pagi ng nessages from
bot h t he wOdoosies26.ew cel | s between tinmes T85 to Tab. PEArUS4E2M4% n FI G

8, there is an overlap in the receptiong of pagi ng nessages from both
cells starting at time Tao or T85 (which is when S13 is obtained) to tine
T86 (which is when the first paging nessage is received fromthe new

cel 1). [1058ermasivelyasponBrersiviRg @ paging mprssage freinn the ald ot newicelbethe tnrminal

reconfirmatjon of ..th new.cell . For.thj ase,. .th rm ot need
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i nf or mat i orimmegiaigregelepfion;the ermingbresponds i)l pagesdiathe Jew LAl SHBANE Ol ng | er
for case B : time T85, the term nal receives and decodes

t he BCCH ofctepﬁgndr:]lgﬁ cfg?lltabzfighd obtains S13 (step 820). The term nal can

t hen perf or0@r | yFarangherdy8Qih thestemminalrstape iredeivin pagingymesseges 4wpas therokdn t he

|1 [ 185, 1 nal i he fd ' f
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pagi ng massages,from both _the old and new cells between tinmes T85 to T86.

[1060] As sheiRmingl Py bptherells, gpd e HERNA G PeeES fReferdte B1ess PRSAERAOM he
term nal My JFiRS c;ﬁlspglﬂ%tl‘le'? iRt MeabMMall B Sortithé &) rl@Ye Besinde

amount of tinme required to tune to t he new cel l'), The overlap in the
reception ofespaggs frgmibs okiyeedl untibsanteoatherderndinating epensweeurs kreg.| fepeptiohebd of

the termn receivin in . I I the cells
during r esgflfﬂéé Sﬁ%nrl\.mff%??’ Sflgce_grise%@ﬁ%gg@é%,gg@t}ﬁ% Irlleg&?1 %}é_a ‘lﬁlrgroe&I eriod from T84
to T87 whern10663] rEH&l ®showan métkodo®0f cfrpeiobmih$ eell sdtenidh torayell acenene a

pagi ng nessage fromthe old cell, a pagin message fromthe ne ell, or
pagi ng rresslaﬁfé‘é’n@%eérwlﬁb?%ﬂﬁ%n&ﬂ%eé‘??&mﬂ%\m%@?l?i.80[? S SR 1 GEHHORA0 flas ot

changed | oggl @Nindh&3the Wikl ¢ BNIREMARS Fhdt A REeMRERE Lhev BEvRY LRTR

information obtained for the new cell, then the sane pagi ng nessages are
br oadcast byquitsdtah timeelsolstepaH@), {@pestoinns recpafinniation ofi e, neit cetheapd hegihet t er

for the terpi.nal -to e a n the. new cell, i iS. hetter than
the old cel‘?a.lggfl%(feorttgglm?E fnfaiir[ Ogghne rsl{)‘%rgeg" g‘ﬂe %ﬁlr’tlehgl” S(tae@e? i ’d&gé‘b‘ﬁmﬁ' s ﬁ%‘gsages
until it hadkcgis hier BACHheS thelnewsyH taadobnferSIRtor G hofime MR; ey 9168l (1) The
t erm nal can,t{;en transm'tl on t uplink to the nclew cell and rg%é)rond to

O

pages. WO FIBERES A8 Slean 855254} 9 884 starts receiving full system informati the

new cell (step 918), and (5) finishes receiving the full system information for the new
cell at time Tos (step 922). Method 900 is different from method 800 in that the
terminal determines that it has moved into a new location area based on the system
information received from the new cell. As a result, after receiving the full system
information, the terminal performs location registration with the new cell at time To;
(step 924).

[1064]  For case A in FIG. 9, the terminal performs reconfirmation of the new cell
and obtains SI3 or SI4 for the reconfirmation. If the terminal obtains SI3 for the
reconfirmation (subcase A1), then it starts receiving paging messages from the new cell
at time To4. If the terminal obtains SI4 for the reconfirmation (subcase A2), then it
starts receiving paging messages from the new cell at time Tos, which is when it obtains
SI3. The terminal receives paging messages from the old cell as foreground tasks prior
to time To4 and continues to receive paging messages from the old cell as background

tasks from times To4 to To7. For subcase Al, the terminal receives (1) paging messages



16 Alternatively, upon receiving a paging nessage fromthe old or new
cell, the termnal can abort the cell reselection, return to the old

cel |, andvenmweiszéshe page via the old cell. The termPRAIUSARYOISHIr eaf t er
restart the reselection procedure if agpropriate. For inmediate
reselection, the termnal responds to all pages via the new cell since the
old cell is no longer suitable. [1062] For nethod 800, the term nal stops
recei ving [fagi thg newsshgeforégromdtthsks MIng@etlmeamdl(ﬂ) pAgiETneages fioMecei ves

the first pa ssage fr the new ew | s are
in the samg’ ﬁb@gtqq‘gﬁmi?’@é{ Ceﬁg:?ﬁtwteﬁréﬁg’ﬁ 9‘b599JF éggiagga}%c’ié%sen %%ﬂo t he
term nal b)fc&%?(f)%a?ﬁl n@é@@hgwﬁmhenmévabelpﬁl fmagmda tdsRs Eteﬁmg\aetlmhé‘sge
nmessages from one o F he cells. In other enbodiments, the ternmn

conti nue t @nd é@eﬁag@gmﬁgmgs fromdoifhe oldraghneti el betwean tinges Tos 1 Tare %B’i her
term nating, avent Fﬂfgu{hg{e i Prgoverla {3 e%Q%fbtclj‘l of %H%Jr1§ ésdal éQ frSth BLMRENON,
cell, and s ny. |

successful £ransm ssion 1 63] FIG 9 shows a
met hod 900 seitipeatftmeTagrdsh (Whies sl veteni i it obtained|tb time By fehich lipwhen on
area vvith verlagﬁ%l %g erecea n I\/Eth 900 is simlar to nethod 800
in FIG 8 PRUPHIEEISALOR & PRFTOIe ?‘B%?%Y?ﬁ 'es that a reselection to a new

serving celfiodsy regWased iatFIG 9Bthd Wmdisell @BesSdot)perforh résdhfighidtion of the
reconfirmation of the new cell and begins waiti ng for the BCCH ]%f he new

cel | tinme aewdeHe Atdime Esdpe tpminal regyives apd dgcodesthg BCGLE ohids neyy e
the new Ce'dbta?rﬁ%l? bée?foﬂﬁsr% pr%?‘larﬁtstahk %e&lﬁ% dfagfl?%%e%ga@as frbfthe e L C hes

to the new ce arts recerv system i nfor nation
for the neelcd@ht te(rmirrabre@dx&és, pagmg niésyagks fwmhb@olrie:cﬁias’fm%mlh@ taskisIpriory st em
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noved i nto rﬁes@@ws hﬁﬁﬂiolt}p&uatbaa,eaaﬁmeh mg\tdne, system i nformati on received
fromthe new cell result, after receiving the full system
i nf or mat i ol Q‘ﬂe t]é\rfﬁ?th%ﬂ 9%1‘1@6‘?3@3 tigReaerig fioayTwute o1 ‘ﬁlf‘Fr\/\ﬁeﬂlﬁeScef’?@t‘?fbw cel |

at time T9%ng (A9 RluuabP O pERGmedS tchrdoinl Grasd siahdReck RiH Bl

per f or ms recon |rmat| ew cell obt al S13 or SI4 for the
reconf i r matmessages firoih bothetherotdh hnd bevaicalds & onoss $1Beis abtaiuedf | Eveat if dhe

(subcase Al .then it starts. recei es.fromthe new cell

b e E oo o bimipal s hanBieobtion B Y Shs Bt PeheRE T GO Vo maeaie et ot o
A2), then iffom $helhé® deRGRItHE REw 1OEHIBH aFRSSR@EHe fshaBmt gy BRNIERE bagig ti me
T95, which is when it obtains SI3. The term nal receives pagi ng nessages

from t he olmessages figm myltiply locatipntasears Dyring the time from Toq to Toy, the terminal

may receive a paging message from the old cell, a paging message from the new cell, or
paging messages from both the old and new cells. If a paging message is received from
any of the cells, then it may be better for the terminal to abort the cell reselection and
answer the page on the old cell. This is because the terminal may or may not be able to
communicate with the new cell even though the received signal level for the new cell
may be higher. Alternatively, the terminal can store the paging message unti] it has
received the full system information and performed location registration with the new
cell. The terminal can then transmit on the uplink and respond to the page via the new
cell. For immediate reselection, the terminal responds to all pages via the new cell since
the old cell is no longer suitable.

[1067] For method 900, the terminal stops receiving paging messages from the old
cell once it performs location registration with the new cell in the new location area
(instead of upon receiving the first paging message from the new cell). Since the old

and new cells are in different location areas, the terminal can communicate with the new



to time T94 and continues to receive pagi ng nessages fromthe old cell as
background tasks fromtines T94 to T97. For subcase A, the term nal

recei ves wéropags6ey nessages WO 2005/ 025263 PCT/ US200£4/C0A52e03/025149 f r om t he
new cell as foreground tasks starting afg time T94 and (2) pagi ng nessages
from both the old and new cells between tinmes T94 to T97. For subcase A2,

the termnal receives (1) paging nessages fromthe new cell as foreground
tasks st ar taeHgninafter prgfdl‘@r&lg tanébC@@f)n Wagﬁﬁg)nnﬂsgﬁ’gesmb@(bmemthc temaingl d and
new cel |l s between tines se e an
overlap in The T&¢eFEFoR IB‘T’SS%%& 0(5“ rtrtr'ac glg eeg U4 Wot%ﬁiecreﬁefrgmg%rfga?\%eﬁr\g at
time T94 orock@b (€phiredeption WheRe s pagm@bh@lsiged&orhahé n8® de/ réospii@hof s when
| ocation registration is perfornmed wth the new cell). [1065] For case B

in FIG 9, FAhesmmiaiongeion fptepev cel Fﬁ%agbeﬂrﬁﬂ?%rfr%ﬁowum@mnw cel | .

At time TgﬁheﬁmcélﬁEﬁééﬂhe raﬁg,gcw §s and decodes the BCCH of the new cell
and obtains S13, perforns early ‘canping, and starts receiving paging
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period fromT94 to T97 wh ncel% reselection and |ocation re str tion

are per f or rfgH 20¢ the paging Wa‘rksrfﬁﬂ/t@t“&i”tcepé’@éﬁ\t/Pﬁ"g’laﬁd@ﬁ’ﬂb@ whisdisis desslikelym bot h
the ol d anc&céﬁﬂocﬁolw%vélsth%%ggi gglo'é&ésfdr $heQRbabnetlay gye‘?ﬁ{) iahd b Righe doRfifEL Na

has changed | ocation area y still be benefi‘cial to receive paging
messages fmanarishe Imthis cast,linione embodimant, thedermimal agogives theqragingenesgageem may

br oadcast i eSS from It| e | apea ri time
T onicea ¢ st T pRERRRORR loB0THe afif MASRH ABRAIES Ry B! Mckeblie ' T
cel |, a pagnit®dissabeteimmal fehavmhe padihg messaggsdernm thenld saly end foregvedot h

the ol d and new.cells. If a Bagl ng message is received from any of the
cells, thert ?Pawn%aﬁéf@&t FBEVEHE ternminal to abort the cell

resel ectiomigsy] aRRYEN0 toh6wPAD oA aBEObE aCfbihoa TS 41 pliBGAAE clie

termnal may or may not be able to conmunicate with the n even
t hough t he resedastiom gvigy gmlapmleg/@lagri oFcepting. n&vitiallyl Ithe eampiniak dhﬁcghlecs that

Al ternativel é’e]ilecﬁ 1 fr% sga%tj g drihd 0 erre g rnﬁ%gcﬁftsoaagg bolid f)ase sga s

recei ved the n an ocation regrs ration

with the nefer theexhdw séEhﬁagtceHrm ri@duue&r!stépheﬂll)f argnieimiaal e pefbinizka aeld
respond to the i medi at e ‘resel ection, the

ge v new ¢
termnal r efgiféﬁqggn Prgc % qung%@wt%@w(%@ 1014). 1Ehe terminal monitors the

paging channel for the first base station until a terminating event occurs at some time
instant after the cell reselection procedure has been initiated (step 1016). The
terminating event may be (1) reception of the first paging message on the paging
channel for the second base station (e.g., if the old and new cells are in the same
location area), (2) registration with the second base station (e.g., if the old and new cells
are in different location areas), or (3) some other event. The terminal receives sufficient
system information to process the paging channel for the second base station during the
cell reselection procedure (step 1018) and starts monitoring this paging channel upon
receiving the sufficient system information (step 1020). The monitoring of the paging
channel for the first base station and the monitoring of the paging channel for the
second base station overlap in time. This is indicated by the two parallel paths in the
flow diagram - one path for step 1016 for the old cell and another path for steps 1018
and 1020 for the new cell.



the old cell is no |onger suitable. [1067] For nmethod 900, the term nal
stops receivin agi ng nessages fromthe old cell once it Rerform;

| ocati on WQ&P%S?"@g?l“?on with the new cell in the new | ocddtVBHI 4% (i nst ead
of upon receiving the first paging nmessege fromthe new cell). Since the
old and new cells are in different |ocation areas, the termnal can
comuni cate with the new WO 2005/ 025263 PCT/ US2004/ 025149 18 cell only
after performng t cation registration. In other enbodi nents, the
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t he pagin S fir . ol.d. . one ' es
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per f or m ng degiddulates steel dntd samyplest ih lacavdankc@apth G3END g ebtaimcdeptadolated [dafat iZal | vy,
the term nal det ] pes that reselection froma first bas tion for
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resel ection procedure for the second base station (step 1014). The
terninal nomswitedtydaspygiong ldAaander 11y. (The systemtinforsetioptandiospaging i | a
br ocedur o RaE asay o pRyfq 1R Farklol (0Bt BehBhy WHCLBT, o may be
(1) recepti[df72f t@e the mplinipagmngalntizagey aandniie daagamigmesshgasnelg. ffor t he
oo ot St et Rl ISR R R B
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event. The term nal receives sufficient
the data/messages. The coded data/messages are then modulated by a modulator 1144

and further conditioned by a transmitter unit (TMTR) 1146 to obtain an uplink signal,
which is transmitted to base stations 110x and/or 110y. Each of the recipient base
station(s) receives and processes the uplink signal to recover the data/messages sent by
the terminal, and may forward the messages to mobile switching center (MSC) 130 for
further processing.

[1073] Controller 1120 directs the operation of various processing units within
terminal 120x. For example, controller 1120 may direct and/or perform the processing
for cell reselection, paging channel monitoring, page response, and so on. Memory unit
1122 provides storage for program codes and data used by controller 1120.

[1074] FIG. 12 shows a block diagram of an embodiment of controller 1120. For
this embodiment, controller 1120 includes a reselection unit 1210, a control unit 1220,
and a monitoring unit 1230.

[1075] Reselection unit 1210 receives various types of information used to select

the serving cell for terminal 120x. Such information includes (1) measurements of the



systeminformation to process the paging channel for the second base
station during the cell reselection procedure (step 1018) and starts
nmoni t or i Myotzhisw2§2ay)i ng channel upon receiving the sufEFGTEVEMR4/02314% em
information (step 1020). The nonitoringef the paging channel for the
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system i nformati.on and/ agin nessages may be provided to a controller
1120 and/orsyéteﬁléﬂ'g’ atﬁﬂﬁp{rg‘igi‘y%fqﬁlﬁﬂgﬁm the uplink, termnal 120x may
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Monitoring unit 1230 provides various controls to monitor the paging channels of the

old and/or new serving cells, respond to received pages, and so on. For example, these

controls may (1) direct demodulator 1116 and decoder 1118 to process paging channels

for the old and/or new cells and (2) direct encoder 1142 and modulator 1144 to send a

page response to the old cell or the new cell.

[1078] For clarity, the techniques for cell reselection with early camping,

reconfirmation, and overlapping page reception have been described specifically for

GSM. These techniques may also be used for other wireless communication systems

such as, for example, CDMA systems.

[1079] The techniques described herein may be implemented by various means. For

example, these techniques may be implemented in hardware, software, or a combination

thereof. For a hardware implementation, the elements used to support cell reselection

with early camping, reconfirmation, and/or overlapping page reception (e.g., reselection

unit 1210, control unit 1220, and monitoring unit 1230 in FIG. 12) may be implemented

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



further processing. [1073] Controller 1120 directs the operation of
various processing units wwthin termnal 120x. For exanple, controller
1120 may wib 5@§b258d3d/ or perform the processing for cePCTRUSHE¥EI490nN,

pagi ng channel nonitoring, page responsg, and so on. Menory unit 1122
provi des storage for program codes and data used by controller 1120. -
[1074] FIG 12 shows a bl ock di agram of an enbodi nent of controller 1120.
For this @mt}o@mseﬂ??SPstodlgntdISlm Pl@@ssmgcﬂms ®SPBs)| progiammablei logit210, a
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servi ng celkhowkortheestanpl e, these controls nay di rect denodul ator 1116 and
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pagi ng chasgiidhs. "Thdst Beadigesare nirddRndeAP diRECthe St dfnﬁ@emtapt@ descfibddudes
(1) the new serving cell selected by reselection unit 1210,

2)
suf fici ent tRejn SMASTHRRE thets ARCERSS Bray dave apnkisabilyy g aghes hagiines ﬂFB‘FEhPWe new

cell (e. 0. thedhfle sok }«lcétﬂ,gl cation of various events affecting the paging
channel nonitorin e.g., reception of full systeminformation for the new

cell, regilt082ati thevnrttmousrdesqnfpmmeﬂ the dacldsesd@mboyiimeantsis @ngwqmdss egble ot her
Lot on M0 SEROP L 4298 PARHESRe ! SHRE PR Sl
recei ved pagisficafbth 5Qh&RB emE@durﬁm@mﬂH ®e réddQ$ Apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[1083]1  WHAT IS CLAIMED IS:



controls may (1) direct denodul ator 1116 and decoder 1118 to process
pagi ng channels for the old and/or new cells and (2) direct encoder 1142
and nodul ator 1144 to send a page response to the old cell or the new
cell. [1078] For clarity, the technipques for cell reselection with early
canping, reconfirmation, and overl appi ng page recepti on have been

descri bed specifically for GSM These techni ques nmay al so be used for

ot her wireless comuni cation syst €mIMSuch as, for exanple, CDVA systens.
[ 1079] The techni ques described herein may be inplenented by various
nmeans. For exanple, these techniques may be inplenented in hardware,
software, OrAdeGied IMirkIeg cohtn®@tion kRfend B ?@Imge i rrpl enentation, the

el ements used to support cell reselection h early canping,
reconfirmati a)wselemv@ncbmlt@permﬂemtpum@v@fa@elnﬁ@@wtp@ﬁrfe@n ge” repelegsioact i on  uni t
1210, c r n rung unit 1230 in FIG 12) may be
|nplene% &%hyﬂyﬁgﬁagﬁgb %e%gg% %ﬁﬁ?ﬁéat.on specific integrated circuits
(ASI Cs), dl 0d t(&\krosu@ﬂaﬂere\f\QeZQGﬁﬁﬂé5%BreRﬂFdUUS&QQéﬂtQE%‘&Be sekdnPpbazeessor s
(DSPs) , gital signal processing devices ( DSPDs) rogrannable | ogi c
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control | rd I C units
dosi gnetl i i b bR Bl e ol B R 6 e, el e R ¥ o
thereofmmhiﬂﬂ&hwﬁomwﬂngmﬂmamie |nplenentat|on t he techni ques descri bed

herein may be | emented with nodul rocedure functions, and
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may be giek@foh BuffcieRMDE¥mURotmitondo roc@ﬁrﬁoﬂa% n‘é@hﬁnrgei-gﬁthb Redoh&bastl) and
executed by a processor (e.g. contrg The nmenory unit nmay be

i npl emesthteeh, v cﬂdmrmmerwhlpln pwEssartine mem/zds amlasswetihetfprd@ws%’rthe in which

case it _can cou o _the cessa various neans

n T RAGetR RE op the YEadle SRR b o, RePEGRA feste e o or o ence
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tolimt the scope of the concepts described therein under, and these
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enbodi ments i’ s person
or use tdmebpﬂesewndlbamtloano th‘éaremu;s
whereby the device performs an early camping operation which reduces a time
gap for receiving paging messages from the second base station during cell reselection;
wherein the sufficient system information is System Information Type 3 in a

Global System for Mobile Communications (GSM) system.

2. The device of claim 1, wherein the control unit is operative to direct reception of
full system information for the second base station in order to complete the cell

reselection procedure and for two-way communication with the second base station.

3. The device of claim 1, wherein the monitoring unit is operative to receive a
paging message on the paging channel of the second base station prior to completion of
the cell reselection procedure and to respond to the paging message via the second base

station after completion of the cell reselection procedure.



nodi fications to these enbodinents will be readily apparent to those
skilled in the art, and the generic principles defined herein may be
applied to other enbodi nents without departing fromthe spirit or scope
of the invention. Thus, the present23nvention is not intended to be
limted to the enbodi nents shown herein but is to be accorded the w dest
scope consistent with the principles and novel features disclosed herein.
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resel ection procedure for the second base station in response to the

i ndi catRA8HEMeSMENE the 6yt 82t sHHOlni t, wherein the first base stationis a
current serving cell and the cell reselection procedure sel ects the second
base station as a new serving cell; and a nonitoring unit operative to
recei ves.f r orfiha dler/i(oadﬁasiuﬂ theleneh tlefcetl hesekettonptocddaseis stiastedwheuthei ci ent
system nformatio process a pagi ng channel of the second base

st at i orf®Vtes 'W838r Hgmﬁhlch particular time intervals are assigned to the
device for the paging channel based on the sufficient systeminformation,
to start nonitoring the pagi ng channel upon reception of the sufficient
syst em 6.nf orfetdevice bf dain hevisegond thaswssemstarosent wrible first or secondtconpl et i on
of the celu eag ﬁF @ gfqpedure and to nonitor the paging channel

duri ng $eSEiOr HESF 558 e&&%ﬂﬁﬂ%ﬁ“?b the device to detect for paging
nessages sent by the second base station to the device; whereby the

devi ce ﬁerforns an early canping operation which reduces a time gap for
recei vi'hg padierfigvicesselaiss Liwhnrin e conrolimitiaduthst epargsivedapsathe cel |
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syst em sedondTbhage danncencD\ﬁvhérlﬂaltm ﬂ:lpm\MTefgejnn i$ bigeraxdetts alonitod the psgieper ati ve to
di rect receptlon of full systeminformation for the second base station

i n or deshapes! deipg @@éssm@d Paging blogkslpdsterdar predreaeisagessanttythe wo- way
comuni & ddo&sé"ét’étlfbntt}‘?hesc?&%d base station. 3. The device of claiml,
wherein the nonitoring unit Is operative to receive a paging nessage on

t he paglng channel of the second base station prior to conpletion of

8. The device of claim 1, wherein the monitoring unit is operative to receive the
sufficient system information from a broadcast control channel (BCCH) for the second

base station.

9. An apparatus in a wireless communication system, comprising:

means for providing an indication to perform cell reselection from a first base
station to a second base station;

means for performing a cell reselection procedure for the second base station in
response to the indication to perform cell reselection, wherein the first base station is a
current serving cell and the cell reselection procedure selects the second base station as a
new serving cell;

means for receiving from a broadcast channel of the second base station sufficient

system information to process a paging channel of the second base station;



the cell reselection procedure and to respond to the pagi ng nessage via
the second base station after conpletion of the cell reselection
procedure. 23 4. The device of claiml, wherein the nonitoring unit is
operative to receive a paging nessage on the pagi ng channel of the second
base station prior to conpletion of the cell reselection procedure, abort
the cell reselection procedure, and respond to the paging nessage via the
first base sinadrisdor defermitieg Wdaiphcpertioﬁlactimierimtdrvalwraearasisign@dﬁt@ teel | resel ection
procedure is initiated en the ce.is in e node. 6. The device
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means for responding to the paging message via the second base station after full

system information has been received.

11.  The apparatus of claim 9, further comprising:

means for receiving a paging message on the paging channel of the second base
station prior to completing the cell reselection procedure;

means for aborting the cell reselection procedure; and

means for responding to the paging message via the first base station.

12. A method of performing cell reselection at a device in a wireless communication
system, comprising:

providing an indication to perform cell reselection from a first base station to a
second base station;

performing a cell reselection procedure for the second base station in response to

the indication to perform cell reselection, wherein the first base station is a current



systeminformation fromthe second base station and prior to conpleting
the cell reselection procedure; and neans for nonitoring the paging
channel during the tine intervals assigned to the apparatus to detect for
pagi ng nessages sent by the second [28se station to the apparatus; whereby
the apparatus perforns an early canpi ng operation which reduces a tinme gap
for receiving pagi ng nessages fromthe second base station during cel

r esel ecsdrong celivinsrtbe pelt tgsclention ippiceditre ssledtetine iserood fragei stationas sypevem
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12. A meihiafdioh BRI thOStbi@b&eklatibe R &?&rit&ébrﬁﬁletfﬂqutﬁyic&?reis&e&iow rel ess
comuni cation system conprising: providing an indication to perform cel

resel ecpioggdufg;end a first base station to a second base station
performng a cell.reselectign pracedure for. the second base station in
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starting nonitoring of the paging channel upon receiving the sufficient
syst em Global System for Mobile Communications (GSM) system.

13. A processor readable media for storing instructions operable in a wireless device
to:

provide an indication to perform cell reselection from a first base station to a
second base station in a wireless communication system;

perform a cell reselection procedure for the second base station in response to the
indication to perform cell reselection, wherein the first base station is a current serving
cell and the cell reselection procedure selects the second base station as a new serving
cell;

receive from a broadcast channel of the second base station sufficient system
information to process a paging channel of the second base station;

determine which particular time intervals are assigned to the wireless device for
the paging channel based on the sufficient system information;

start monitoring of the paging channel of the second base station upon receiving
the sufficient system information from the second base station and prior to completing

the cell reselection procedure, and



information fromthe second base station and prior to conpleting the cel

resel ection procedure; and nonitoring the paging channel during the tine

intervals assigned to the device to detect for pagi ng nessages sent by

t he second base station to the devi2é; whereby the device perforns an

early canping operation which reduces a time gap for receiving paging

nmessages fromthe second base station during cell reselection; wherein
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use successful or unsuccessful decoding of the designated system information as

reconfirmation of ability to decode a control channel of the second base station prior to

performing cell reselection to the second base station,

if the designated system information from the second base station is decoded

successfully, switch to the second base station and initiate a cell reselection procedure for

the second base station, wherein the first base station is a current serving cell and the cell

reselection procedure selects the second base station as a new serving cell, and

skip the cell reselection procedure if the designated system information is not decoded

successfully;

whereby the device performs an early camping operation which reduces a time
gap for receiving paging messages from the second base station during cell reselection;

wherein the designated system information includes System Information Type 3

in a Global System for Mobile Communications (GSM) system.

15.  The device of claim 14, wherein the control unit is operative to direct reception of

full system information for the second base station in order to complete the cell



14. A device in a wireless comruni cati on system conprising: a reselection
unit operative to provide an indication to performcell reselection from
a first base station to a second base station; and a control unit
operative to, in response to the ind/cation fromthe reselection unit,
di rect decodi ng of designated systeminformation froma broadcast channel
of the second base statjon, use successful or unsuccessful  decoding of
the deslegfiert'8n PEIFSY WP hIoH fHertHay fORBUN calshyith HgsPeddrsas#tiaty to decode
a control channel of the second base station prior to performng cel
reselection to the second base station, if the designated system
i nf or mat6. on Fhealevichef sleimo ! fhislse cemptisiog) airsord®ciod edit operetteestefobitaing, swit ch
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t he desvigngheeelbpsaleation pfasedwreisonitiatednot decoded successful l'y; wher eby
the device perforns an early canping operation which reduces a tine gap
for receiving pagi ng nessages fromthe second base station during cel |

r esel ecti.on; ThewheicebNcluine 1 4&siignabagrisygt em i nformati on i ncl udes System
Information Type 3. in a G obal Systemfor Mobile Conmunications (GSM

system 15. aRenifpsipgaaitoperdlivg i raveivegEicn syskan Bberntabion (hproc§ss aoper at i ve
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t wo- wayupoanenepii@adfi tbarsuffitient dyste e sfondativmsad ptiat iocompldion Dfichectelti ce of
claim14, further conprising: a nonitoring unit operative to obtain, from
t he des‘i%"ﬁ%‘@ﬂpgﬂ?g‘f‘ﬁﬁw information, sufficient systeminformation to
process a paging channel of the second base station and to initiate
nonitoring of the paging channel when the cell reselection procedure is
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the pagit@nabare®hd bhiRamtibacepti on of the sufficient systeminformation
and prior to completion of the cell reselection procedure.
means for decoding designated system information from a broadcast channel of
the second base station in response to the indication to perform cell reselection;
means for using successful or unsuccessful decoding of the designated system
information as reconfirmation of ability to decode a control channel! of the second base
station prior to performing cell reselection to the second base station;
means for, if the designated system information from the second base station is
decoded successfully, switching over to the second base station and performing a cell
reselection procedure for the second base station, wherein the first base station is a
current serving cell and the cell reselection procedure selects the second base station as a
new serving cell; and
means for skipping the cell reselection procedure if the designated system
information is not decoded successfully;

whereby the apparatus performs an early camping operation which reduces a time

gap for receiving paging messages from the second base station during cell reselection;



18. An apparatus in a wireless conmuni cati on system conprising: neans for
providing an indication to performcell reselection froma first base
station to a second base station; neans for decodi ng desi gnated system
information froma broadcast channeR8of the second base station in
response to the indication to performcell reselection; nmeans for using
successful or unsuccessful decoding of the designated system information
as reconfir nehdren thefdeaighated system udorodtominstudes By stash drfprtation Tiyhe3second
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serving cell; and nean e ce resel ection proc re if the
desi gnaiteedviay stféicient sykerminfdrmatiorstorppdceskethe dagings cnesisindIpkigs tonher eby t he
appar at us rferfogms an early car?i ng operation which reduces a tine gap
for rectMAHyesBgsgesriectiqyBOCEIWEn t he second base station during cell
resel ection; 28 wherein the designated systeminformation includes System
Information Type 3 in a dobal System for Mbile Comunications (GSM

syst em 20.19. A Tiethcdpp pedoursngtelkiesdlentiv8 in & wirckey cooonpricaiongysteeans f or
starting nonitoring of a paging channel of the second base station upon
recei vi M"REEFE: ci ent systeminformation to process the paging channel and

prior to compligingnd itdiatietd péreshl RAtéeRRSPESH Wit bAde sthidibRod of
performng cell reselection in a wireless conunication system

conpr i sichend ksd#tRidemg an i ndication to performcell reselection froma
first base s b d . stat | on; i i tqd system
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stati on,fLiirhion of ability to decode a control channel of the second base station prior to

performing cell reselection to the second base station;

if the designated system information from the second base station is decoded
successfully,
switching over to the second base station, and
performing a cell reselection procedure for the second base station, wherein the first base
station is a current serving cell and the cell reselection procedure selects the second base
station as a new serving cell; and

skipping the cell reselection procedure if the designated system information is not
decoded successfully;

whereby an early camping operation is performed which reduces a time gap for
receiving paging messages from the second base station during cell reselection;

wherein the designated system information includes System Information Type 3

in a Global System for Mobile Communications (GSM) system.

21.  The method of claim 20, wherein the designated system information includes



performng cell reselection to the second base station; if the designated
systeminformati on fromthe second base station is decoded successfully,
switching over to the second base station, and perform ng a cel

resel ection procedure for the secong9base station, wherein the first base
station is a current serving cell and the cell reselection procedure

sel ects the second base station as a new serving cell; and skipping the
cel | resdfigettispricprioavaiios to pracess agegingchinmel cf\tb¢ savpnchbase swtibmnthd s not
decoded successfully; . whereby an early canping operation is perforned

whi ch r@8%8§‘"§w f%ﬁb?ﬁﬂ?“for recei ving pagi ng messages fromthe second
base stati onstghtihy R@nk&tidg dﬁﬁ@ﬁ%@{g @annel Wh@E 8kddntl BEsedestiognabed system
information includes System Information Type 3 in a G obal Systemfor

Mobi | e Esfarmiisdhe fhesqcony peogedusen 21, The nethod of clai m 20, wherein

t he designated systeminformation includes 29 sufficient system
information to process a pagi ng channel of the second base station, the
met hod $2r t hetie mepd bBdlAigi 265 fatHet Bgmprwmg: or i ng of the pagi ng channel of

t he second base station upon performng the cell reselection procedure.
22. The net WEEEIHNE VAN stemipfRBAt FOIRPF PSP Pagingcediaynel §f dgsesaet ent
systen1&ggggga;59? to process a pagi ng channel of the second base
station; and Star ing nonitoring of the paging channel of the second base
st ati on uponstartieg eiovitoving dfahspdgingeihamiel 8§/t aenond besensedtioarupamd prior to

conpleting the cell .reselection rocedure. , ,
P recgvmg the suﬂ!‘lment system mformatPon anc?prlor to completing the cell reselection

procedure.



