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slot reservations for slotted messages in wireless communication networks.
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Description of the Related Art

A wireless communication device, such as a mobile station operating in a cellutar
telecommunications network, may provide for both voice telepheny and data
communications, A mobile station may, for example, be compatible with 3" Generation

20 (3G) communication standards (such as IS-2000 Release 0) and utilize Global System for
Mobile Communications (GSM), Time Division Multiple Access (TDMA), or Code
Division Multiple Access (CDMA) wireless network technologies.
{ In CDMA communications defined by IS-2000, a mobile station operating in a
” normal slotted mode wakes up to monitor for page messages in paging slots at an interval
25 of 1.28 * 27 seconds, where | is an integer value ranging from 0 to 7. The value of i is
referred to as a “Slot Cycle Index™ and is chosen by the mobile station and registered
with the infrastructure. Slotted messaging has been utilized in wireless communication
networks for many years in an effort to conserve battery power in mobile stations.
In Release D of IS-2000, a new feature that allows mobile stations to operate in a

30 “reduced slotted mode” while idling and monitoring for pages has been defined.
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al l oned as possible values for the Slot Cycle Index i for the reduced
slotted node. This enables faster call setup tines for nobile-term nated
calls. A shortened slot cycle for faster call setup is highly desirable for
certain applications, such as Push-To-Tal k (PTT) conmmunicati on
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exanple. In this case, the agreed upon value of i for the reduced slotted
node is active for a period of tine before the nobile station and the

infrastructu ert, to ior .value of i,for t 0 ed node.
For t hor mor o Sk R b 0ed 4% B aRTauit RS Bhoabte et I BESERC Ak TS

negot i at ed t for ke radicey slofal madq:)el“hlﬁ)dnahfestfastm.callﬁbtvﬁmﬁhheformsﬂmmtda&ti a
nmobil e station ma uest to oper in e reduced sl otte de|

el ot et o e AR pbl oPBE!BF Sl falr s IS Sk Akl P b
particul ar, idplicionRkiutie 18 Pati- quL'naﬁc Qﬂ"ﬁf)@bhzﬂﬁmw(sﬁ& aplmhﬁtnvsvemé Rugdhd
capacity or large power source ower source, an autonmpbile

power sout ceslot f&"@@”%ﬁ’o’iﬁe‘?"’g‘%ﬁ?‘% Begrt"’ﬁ‘?rbﬁ]]@ WQQ@BS‘aE@ih AL p aifiestrpqurgal e e quest

a shortened ghobr &YIGEBaRSoPOXNRIpIS M tﬂig%adesth@% refd ﬁw%ﬁd% of [ tlreimRul e
station requests the reduced slot c c e in order to benefit fromreduced

cal | setup 9teddnadodraciime frr amstipdef tiragbelprs theayaebilestiiop agd the igfeasguctoeT
communi cat i oG iosth@ﬁ‘rtxorav‘étde\b% forlthle EMEaPQ5R! mHeOtr R RAE whErh@xemﬂlee

station has a relatively large anount of tine in between pa ing slots.
During this staties ipidiroww aire afobin ke negetidtesiioibs actbledon aperioper éne in a "sl eep

mode" or ,per f or m anyiPaes, aRer ,ﬁgglfgry%@ﬁ# %‘?&{ug?t% QQJrI 3 thBaubS shﬁl dq for

p055|ble while nonitoring for ion ude searc
a d obal Posmodeomnmglasylso émn(e@P@)“ fast qrhbﬂe;upm£ﬁﬁ|cnglnumimhor®DﬂnAp¢mequerfc| es

different frp Myl et wor ks
e bob b g Bl SETUIGARG LB il ShBEC O TS

sl ot t ed nodeyalhpwearesoprcehan awtbinbeile sdvedrisomwrceoorl 0 B§epovrasoade tiuaitgh UbBe to
perform such Oﬁel’atl

operation i n em?ne)dgnsa rgﬁug%t,?is&&ﬁ%%é?!of%y%ﬁ%{;%&%grsgag}r{mfggisg]%bggé:p%%giTﬁS

sl ot. |f13 hemébifersasion uejeytethbh agiveabslotocyprde otdeetonimdhefitefr@h adduced dhtirsetng t hi s

paging sl ot txmeg even when another feature that requires it (e.g. PTT communications) is not active.
In the normal slotted mode, the mobile station has a relatively large amount of
time in between paging slots. During this time period, the mobile station is able to
operate in a “sleep mode” or perform any other operation that would otherwise not be
20 possible while monitoring for pages. Such operations include searching for a Global
_ Positioning System (GPS) signal, scanning other CDMA frequencies different from the
i B current one, or scanning for other wireless networks such as 802.11 (e.g. WiFi),
GSM/GPRS, or UMTS networks. In the reduced siotted mode, however, the mobile
station no longer has adequate time to perform such operations. If the mobile station
25  performs such an operation in the reduced slotted mode, it may miss an assigned paging
slot. If the infrastructure happens to page the mobile station during this paging sldt, the

‘mobile station will miss the page which may create a significant delay in call setup. It is



nobile station will mss the page which may create a significant delay in
call setup. It is WO 2005/074356 PCT/|1B2004/004443 3 for this reason that
conventional nobile stations cannot suitably operate in this fashion while
in the reduced slotted node. Qther comuni cation technol ogi es nmay exhibit
simlar problens. Accordingly, what are needed are inproved techni ques for
sl otted mesSEYPHY T i rel ess 5 comuni cation net wor ks PCESURAMBERL“44¥6t hods
and apparatus for providing slot reservations for slotted nessages in a
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time associated wth the reserved paging slot. During t Sl ot
reservati dn, cerhmumodiochecoevisce may performa function such as a GPS
| ocation fix or network scanning operation. In an alternative approach, the
wirel ess network may infer a reservation for the nobile device through use
of a neighbor |ist nessage associ at eGUMMARY. For exanple, the 20 .

t

wi rel ess network xam ne_a. nei ghbor.. | i nes e sent . ql

channel such as tﬁg%ﬂgsg nnrggap@ﬁléaﬁuﬁ?f”g%r Vltdhng Y Ev%@?nsé%%ﬁt@%g%?s%g% IE'ﬁ%lannel .
Here, the w mitkssconmatnication meyworkl@rnd ddsyribvddt lergin.t He ome ddasyetitehexqopisence of
a frequenﬁy digferent fromthe. curren wor k frequenc esence

of a wirePesTOPRKABMYBTAEY g‘?c&nfrarfs%%apﬁé‘i rSTTYARe™ lf?%éh?or H%P \S/\'HE > and
set the resenmabiolr feoérvinB@adtomh begigeMbeRsiknedrte sipansidle @5icWOAZOGhd PAAB56
PCT/ 182004/ 0814§§1§, a page message request for paging the mobile device is received within the
wireless network. A page message for paging the mobile device is refrained from being
transmitted within a reserved paging slot, but rather within a subsequent paging slot
15 assigned to the mobile device after a lapse of time associated with the reserved paging
stot, During the slot reservation, the mobile device may perform a function such as a
GPS location fix or network scanning operation.
In an alternative approach, the wireless network may infer a reservation for the
mobile device through use of a neighbor list message associated with it. For example, the
20  wireless network may examine a neighbor list message sent on a control channel such as
’  the Paging Channel or the Broadcast Common Control Channel. Here, the wireless
{ network may identify within the message the presence of a frequency different from the
current network frequency, or the presence of a wireless technology different from that of
the current network, and set the reservation for the mobile device in response.

25



4 BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of present application wll
now be described by way of exanple wth reference to attached figures,
wherein: FIG 1 is a block diagramwhich illustrates pertinent conmponents
of a nobile 5 station and a wireless comunication network; FIG 2 is a
nor e detalled diagram of a preferred nobile station of FIG 1; FIG 3 is a
bl ock di agr am? g $P%em conponent's pertaining to Push- t CGTABRHY  over
Cel l ul ar (PoC) com‘rum cation sessions for the nobile station; FIG 4.is an
illustrative representation of paging slots for the comuni cation of 10
page nessages to the nobile station; FIG 5 is an illustrative
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slotted nessages in the wireless network; and 15 FIG 7 is a Iowchart for

describing a W@IWWCW%Eﬁleéfﬁgﬂiﬂéw}lﬁf%@ slot reservations for slotted

messages in the W&l €38 angliolikeraRETALL BRsPESCRLE Jéngxo%oﬂrdﬁ@ SIRERRRIED
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FIG. 6 is a flowchart for describing a mobile device method of providing slot
reservations for slotted messages in the wireless network; and
15 FIG. 7 is a flowchart for describing a network method of providing slot

reservations for slotted messages in the wireless network.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Methods and apparatus for providing slot reservations for slotted messages in a

20 wireless communication network are described herein. In one illustrative example, a
‘ mobile communication device transmits a slot reservation indication to. the wireless
{ . network for reserving each nth paging slot assigned to the mobile device. At some point
in time, a page message request for paging the mobile device is received within the

wireless network. A page message for paging the mobile device is refrained from being

25  transmitted within a reserved paging slot, but rather within a subsequent paging slot
assigned to the mobile device after a lapse of time associated with the reserved paging .

slot. During the slot reservation, the mobile device may perform a function such as a

GPS location fix or network scanning operation. In an alternative approach, the wireless



WO 2005/ 074356 PCT/ |1 B2004/ 004443 5 network may infer a reservation for the
nobi | e device through use of a neighbor |list nessage associated with it.
For exanple, the wireless network may exam ne a nei ghbor [|ist nessage
referred to as a CGeneral Nei ghbor List Message sent on a control channel
such as the Pag;n Channel or the Broadcast Common Control Channel. Here,
the 5 wirel &4 Hggﬁﬁ?k may identify within the message tHd/IBt84¥HEE of a
frequency different fromthe current network frequency, or the presence of
a wireless technology different fromthat of the current network, and set
the reservation for the nobile device in response. FIG 1 is a block
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or full abphanifer cemkeybamnd, devie NQOIBMLCAPT @KinslBkafeer ring, for
storage in nobile device 102, information cfor tran.sr%fegsit]gﬁn%hg érile?vv]\%rﬁsltﬁéjl 104,
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signal s fromPhAENbERIPKIL0 agpatrolier U0.e Coteolier ARG isi aisagrupled do fatith frRfeency

transceiver grEGHhieier circuitry 108 and an antenna 110,

15 Typically, controller 106 is embodied as a central processing unit (CPU) which
runs operating system software in a memory component (not shown). Controller 106 will
normally control overall operation of mobile device 102, whereas signal processing
operations associated with communication functions are typically performed in RF
transceiver circuitry 108. Controller 106 interfaces with device display 112 to display

20 received information, stored information, user inputé, and the like. Keyboard 114, which

| may be a telephone type keypad or full alphanumeric keyboard, is norma]ly provided for
L entering data for storage in mobile device 102, information for transmission to network
104, a telephone number to place a telephone call, commands to be executed on mobile

device 102, and possibly other or different user inputs.
25 Mobile device 102 sends communication signals to and receives communication
signals from network 104 over a wireless link via antenna 110. RF transceiver circuitry
108 performs functions similar to those of a radio network (RN} 128, including for

example  modulation/demodulation  and  possibly encoding/decoding.  and



108, perfornms functions simlar to those of a radio network (RN) 128,

i ncluding for exanple nodul ati on/ denodul ati on and possi bly
encodi ng/ decodi ng and WO 2005/ 074356 PCT/ | B2004/ 004443 6
encryption/decryption. RF transceiver circuitry 108 may performcertain
functions |§f ﬁﬁggtlon to those perfornmed by RN 128. It will be apparent to
t hose skill & %%t hat RF transcei ver circuitry 108 BT B2494 Y pted to
particular wireless network or networks in which nobile device 102 is

i ntended to operate. Wen nobile device 192 is fully 5 operational, an RF
transmtter of RF transceiver C|rCU|try 108 is typically turned on only
when it is sendin S ot ermﬁﬁg turned off to conserve
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20 Mobil e deV|ce I nCl udes power source in recei vi ng
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15 communicating with a GPS network. Antenna 110 is shared by the first and the second
transceiver portions of RF transceiver circuitry 108, With this configuration, it is
difficult for mobile device 102 to receive information from both networks at the same
time, and if switching is performed then information from one network or the other will
be missed.
20 Mobile device 102 includes a power source interface 122 for receiving one or
' more rechargeable batteries 124. Battery 124 provides electrical power to electrical -
{ L circuitry in mobile device 102, and power source interface 122 provides for a mechanical
and electrical connection for battery 124, Power source interface 122 is coupled to a
regulator 126 which regulates power to the device. Power source interface 122 is also
25  adapted to connect with a secondary power source 125. Secondary power source 125 is a
larger or higher capacity power source than battery 124, Secondary power source 125
provides an indefinite supply of power to mobile device 102. Secondary power source

125 may be, for example, an AC wall power source, an automobile power source through



25 adapted to connect with a secondary power source 125. Secondary power
source 125 is a |larger or higher capacity power source than battery 124.
Secondary power source 125 provides an indefinite supply of power to
nobi | e devi ce 102. Secondary power source 125 may be, for exanple, an AC
wal | power source, an autonobile power source through WO 2005/ 074356

PCT/ 182004/ OHA 450749565 i garette |ighter” or other sui tABIB2OEMHESt i on, or
a PC power source through a Universal S;rial Bus (USB) connection. Mdbile
devi ce 102 operates using a nenory nodul e 120, such as a Subscri ber
Identity Module (SIM or a Renovable User ldentity Module (R UM, which is
5 connect ed { ®cihreltd H8hteLUol BHRPREBIIEHNERIoAOSr Al P@HoWAE §6IRE Shrdiddh 2 AS an
alternative to a SIMor an RRU M npbile device 102 nmay operate baseé on
confi gur at i oHrideEd Seppidyi ARRBHCHYedioser vi ce provider into a non-volatile
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unit, such as a data comunication device, a “cellular tel ephone, a
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15 transcetver circuitry 108 and antenna 110 may be implemented as a radio modem unit

that may be inserted into a port on a laptop computer, In this case, the laptop computer
would include display 112, keyboard 114, and one or more auxiliary Uls 116. Controller
106 is either embodied as the computer’s CPU or a separate CPU within the modem unit,
It is also contemplated that a computer or other equipment not normally capable of
20 wireless communication may be adapted to connect to and effectively assume control 6f

RF transceiver circuitry 108 and antenna 110 of a single-unit device such as one of those

i

described above. Such a mobile device 102 may have a more particular implementation

as described later in relation to mobile station 202 of FIG. 2.
Mobile device 102 communicates in and through wireless communication
25 network 104. In the embodiment of FIG. 1, wireless network 104 is a Second Generation
(,ZG) or Third Generation (3G) supported network based on ‘Code Division Multipie
Access (CDMA) technologies. In particular, wireless network 104 is a CDMA2000® -

network which includes fixed network components coupled as shown in.FIG. 1. Wireless



as described later in relation to nobile station 202 of FIG 2. Mbile

devi ce 102 communi cates in and through wi rel ess conmuni cati on 25 network
104. In the enbodinment of FIG 1, wireless network 104 is a Second
Generation (2( 5) or Third Generation (3G supported network based on Code
Division Multi g) Access (CDVA) technologies. In particular, wreless

net wor k 104 W&245EH82000(r) network which includes fi PEATRR0HHHKE3
conmponents coupled as shown in.FIG 1. Wreless WO 2005/ 074356

PCT/ 1 B2004/ 004443 8 network 104 of the @DMA2000-type includes a Radio
Network (RN) 128, a Mobile Switching Center (MSC) 130, a Signaling System
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communi cat i off18+g$l.s from nobil e statlons withinits cell. The base
s, nodul ati on

and | possi bly encoliTePaANPET e ey ok armepisai " PGOLIAE pARe AP 1o
t he nobile sfuatticms sich aﬁeaiaﬁeﬂm delhngrecaskihd) apdirobitiy Mbnagdmedl RN PreadaLesm ned,
communi cat | Onpl%raﬂy qu)ase statgon transceiver systems that provide wireless network coverage for
15 a particular coverage area commonly referred to as a “cell”. A given base station
transceiver system of RN 128, such as the one shown in FIG. !, transmits communication
signals to and receives communication signals from mobile stations within its cell. The
base station transceiver system normally performs such functions as modulation and
possibly encoding and/or encryption of signals to be transmitted to the mobile station in
20 accordance with particular, usually predetermined, communication protocols and .
_. parameters, under control of its controller, The base station transceiver system similarly
{ iy demodulates and possibly decodes and decrypts, if necessary, any communication signals
received from mobile device 102 within its cell. Communication protocols and
parameters may vary between different networks. For example, one network may
25 . employ a different modulation scheme and operate at different frequencies than other
- networks. The undetlying services may also. differ based on itS'f)articuiar protocot

revision.



paranmeters, under control of its controller. The base station transceiver
systemsimlarly denodul ates and possi bly decodes and decrypts, if
necessary, any communi cation signals received fromnobile device 102
within its cell. Conmmunication protocols and paraneters may vary between

different networks. For exanple, one network nmay 25 enploy a different
nodul ati on SYhEEY4HE operate at different frequencies tREAABYOHY443

net wor ks. The underlying services may al so, differ based on its particul ar
protocol revision. WO 2005/074356 PCT/ | B2004/ 004443 9 The wirel ess |ink
shown in comunication system 100 of FIG | represents one or nore
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associ ated protocol's used between wreless ne and no
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mul ti ple network ,contr ers,. For all. ile station's 1 register W t
a net \a/or kg]op}?elwg'iefﬁ ,"Pﬁ%l?sn%er?g?lqm%é{f’%{l disgg‘gﬁ’v%@” FORATE S Of S61MEE f@‘%@%er‘g@
profile) as pwfidenBsontiRipas afdy tdabandRUY BsitipPRAW@heslAhdSbabis QRo1ShdRR),
current Io_catl o&% egyle %t,ored in a HLR/ AC 138. In case of a voice call to
mobi | e devi c@TeEd bympyligle pelrofkeogiiglised to determine the current |ocation

of nobile devi c@od AR mobil¥isttib@t 1bDeakstQe ﬁﬁgia%e%o&\ép@ato@,gpé}@%e%ﬁﬁaaas

responsible for a group of |oqcation areas and stores the data of those
mobi | e st at i (&#8 BSHAeLilgrdevicsr 10 risprys Pigtijey &s avellpsgemppraspema (eh jas yobig s

i-ncl udes;gpargasioR’s 10D QuRSHLTBERI0E) AFPRIkR B LATLRAEAER Thalse Ry Reea s
transmtted fromHLR/ AC 138 to the VLR for faster access. However, the VLR

of MSC 130 meyjlesiyiee 83 fa/andl 3 is querieddaldelgemiac tharureaklosasiop of aropile
by HLRI AC. 138 P R B B P R e BBy R e
102 in a CDNP0oDangessasd staresibe Kata RRthpSgmolyismtations thaesre whrént iPIGMs 282 of PDSN
132 provi deﬁ'es%ﬁﬁ\’s‘ﬁﬁﬁty? Ofﬁipﬁac{u'agfﬁzﬁlﬁtof }]%4pe(‘8£ncnt mobile station data that have been
15  transmitted from HLR/AC 138 to the VLR for faster access. However, the VLR of MSC
130 may also assign and store local data, such as temporary identifications. Mobile
device 102 is also authenticated on system access by HLR/AC 138. In order to provide
packet data services to mobile device 102 in a CDMA2000-based network, RN 128
communicates with PDSN 132. PDSN 132 provides access to the internet 144 (or
20  intranets, Wireless Application Protocol (WAP) servers, etc.) through IP network 134.
PDSN 132 also provides foreign agent (FA) functionality in mobile IP networks as well -
{ as packet transport for virtual private networking. PDSN 132 has a range of IP addresses
and performs IP address management, session maintenance, and optional caching,
RADIUS server 136 is responsible for performing functions related to authentication,
25  authorization, and accounting (AAA) of packet data services, and may be referred to as
an AAA server. '
Wireless communication network 104 includes position tracking components for

tracking the locations of mobile stations. Location information of mobile stations is



20 intranets, Wreless Application Protocol (WAP) servers, etc.) through IP
network 134. PDSN 132 al so provides foreign agent (FA) functionality in
nobile I P networks as well as packet transport for virtual private
net wor ki ng. PDSN 132 has a range of |P addresses and perforns |IP address
management, session mai nt enance, and optional caching. RADI US server 136
is responS|BW%”W%V“ﬁérfornlng functions related to aut heliIfIBYO#H44325

aut hori zation, and accounting (AAA) of packet data services, and may be
referred to as an AAA server. Wreless dommunication network 104 incl udes
position tracking conponents for tracking the |ocations of nobile
stations. Location information of nobile stations is WO 2005/ 074356
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Thus, nobile device 102 may tune away fromthe
system 154 which i different than that utilized for communications with the cellular
15 network. During the GPS fix, mobile device 102 receives GPS signals from GPS system
154 which correspond to location information. This may be performed on a
regular/periodic or ad-hoc basis. Thus, mobile device 102 may tune away from the
cellular network one or more times and, for each time, from anywhere between 300
milliseconds to 2 seconds, for example. As apparent, page messages from the cellular

20  network may be missed while the mobile device 102 is performing these functions. In

accordance with teachings of the present application as described in more detail in.

.
; K

relation to FI1Gs. 4-7, however, these issues can be alleviated.
FIG. 2 is a detailed block diagram of a preferred mobile device, namely 2 mobile
station 202. Mobile station 202 is preferably a two-way communication deviée having at
25 least voice and advanced data communication capabilities, including the capability to
commuhnicate with other computer systems. Depending on the functionality provided by
mobile station 202, it may be referred to as a data messaging device, a two-way pager, a

cellular telephone with data messaging capabilities, a wireless Internet appliance, or a



cellular network one or nore tinmes and, for each tinme, from anywhere
between 300 mlliseconds to 2 seconds, for exanple. As apparent, page
nmessages fromthe cellular 20 network may be mi ssed while the nobile device
102 is performng these functions. In accordance with teachings of the
present application as described in nore detail in relation to FIGs. 4-7,
however, th&RWEGHES can be alleviated. FIG 2 is a detPATIBYPOHPEER di agr am
of a preferred nobile device, nanely a nobile station 202. Mobile station
202 is preferably a two-way comuni cationldevi ce having at 25 | east voice
and advanced data communi cation capabilities, including the capability to
communi cate with ot her, conput.er, systens. DeFaendi ng %ﬂr\,tgf functiopal ity
provi ded by garunticatipp gever(with orygthopeteleghony cappbiligiesls Mobulg statond3gi ng

device, a twonyayoRagetate dvithCalyl dheast 4 glepRose: 8k thiidatandiBssagkRgs 200
capabilities, a wireless Internet appliance, or a WO 2005/074356
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capabi | i ties),r ¥Mhidi8nshAkbOR 902ms TBYi GOMIMLGALR Wk h any one of a
plurality of base station tranSceiver systems 200 within its geographic
coverage area. MbBidtelestiiongif2onl wanebt sicopont psomabeicttiaghivbbystsie?! bf

base station »&H{a@nﬁeﬁhy reSd o888, AP shlelb 4, aﬁ@MtgﬂoWnEﬂs, ARk ke

station 202 wi normal |y incorporate a conmuni cation subsystem 211, which
i ncl udes a receinvrr (Referably embeddsilt treint@nd) aatednaipuintt 4 codpdiferivesl such

as one or ”Dorsaugtpxs%rs?ﬂs&g?@gggo%sawgrmweegu@ﬁ'aza% &0 pRIEALS Y and

218, local oscillators a processing e as a
di gi tal signa0prEuwssmwecatiohDSM)sys2RR11Gormingmattd R sanssyystr emc@iry 10§ and

anal ogous, to nsceiyver. ckycujtry_1 nd._1l tepna 110 sh | N..FI G
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for communi cabimf@nivhtidh fubeystam 2 Hl les a fhattasdsiveep@tioc ok bothauniogingori) thand a

second transceiver portion for communjcating wth an alternative
Wi rel ess net WHFRESS F@ w %Rﬁge,ceﬁ\ag fr]ef,\léo[r!()[ ra&ﬁsgepe&g?d transceiver portion for

15 communicating with an alternative wireless network. For example, the first transceiver
portion may be for communicating with a Personal Communication Services (PCS)
network and the second transceiver portion may be for communicating with a GPS
network. Antenna 216 is shared by the first and the second transceiver portions of
communication subsystem 211. With this configuration, it is difficult for mobile station

20 202 to receive information from both networks at the same time, and if switching is
performed then information from one network or the other will be missed.

{ ) Mobile station 202 may send and receive communication signals over the network
(e.g. after required network registration or activation procedures have been completed).
Signals received by antenna 216 through the network are input to receiver 212, which

25 may perform such common receiver functions as signal amplification, frequency down
conversion, filtering, channel selection, and like, and in example shown in FIG. 2,
analog-to-digital (A/D) conversion. A/D conversion of a received signal allows more

complex communication functions such as demodulation and decoding to be performed



portion may be for comrunicating with a Personal Conmunication Services
(PCS) network and the second transceiver portion may be for communi cating
with a GPS network. Antenna 216 is shared by the first and the second
transcei ver portions of conmunication subsystem 211. Wth this
configuration, it is difficult for nobile station 20 202 to receive

i nf or mat i on YO SMFBYEH net works at the sane time, and if PGAIBEN /Mg 443
performed then information fromone network or the other will be m ssed.
Mobil e station 202 may send and receive c@nmuni cati on signals over the
network (e.g:. after required network registration or activation procedures
have been conpl et e\cpé. Signals received by antenna 216 through the network
are input to FePEPVEP 2nx sighliag mapserasignabeiof by Hraitited ssmspcersdeingbiding
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channel selection, and |ike, and in exanple shown in FIG 2,
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portion of th&¥o@mmedvath qoafighsstiondatabyra sgrvice paonpdey so that yngbile station 202 may

15  operate in the network.

Since mobile station 202 is a portable battery-powered device, it also includes a
power source interface 254 for receiving different power sources such as a battery pack
or a secondary power source (described in relation to FIG. 1). Such a power source
provides electrical power to most if not all electrical circuitry in mobile station 202, and

20 interface 254 provides for a mechanical and electrical connection for it. Power source
interface 254 is coupled to a regulator (not shown in FIG. 2) which provides power to all
(‘ of the circuitry.

Mobile station 202 includes a microprocessor 238 (which is one implementation

of controller 106 of FIG. 1) which controls overall operation of mobile station 202. This
25  control includes slot reservation techniques of the present application, Communication -

functions, including at least data and voice communications, are performed through

communication subsystem 211. Microprocessor 238 also interacts with additional device

subsystems such as a display 222, a flash memory 224, a random access memory (RAM)



programmed with configuration data by a service provider so that nobile
station 202 may 15 operate in the network. Since nobile station 202 is a
portabl e battery-powered device, it also includes a power source interface
254 for receiving different power sources such as a battery pack or a
secondary power source (described in relation to FIG 1). Such a power
source proWHREEHEEtrical power to nost if not all eI@@FP?@&Wmé4Pcuitry
in nobile station 202, and 20 interface 254 provides for a mechanical and
el ectrical connection for it. Power sourc8® interface 254 is coupled to a
regulator (not shown in FIG 2) which provides power to all of the
circuitry. Mbile station 202 includes a m croprocessor_ 238 (which |s one
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read-only menram £ROM or simlar storage el ement (not shown). Those

skilled in the art Wwill appreciate that the operating system specjfic
devi ce Microprocessor 238, in addition to its operating system functions, preferably

15  enables execution of software applications on mobile station 202. A predetermined set of
applications which control basic device operations, including at least data and voice
communication applications, will normally be installed on mobile station 202 during its
manufacture. A preferred application that may be loaded onto mobile station 202 may be
a personal information manager (PIM) application having the ability to organize and

20 manage data items relating to user such as, but not limited to, e-mail, calendar events,

) voice mails, appointments, and task items. Naturally, one or more memory stores are.

( available on mobile station 202 and SIM 256 to facilitate storage of PIM data items and
other information.

The PIM application preferably has the ability to send and receive data items via

25 the wireless network. In a preferred embodiment, PIM data items are seamlessly
integrated, synchronized, and updated via the wireless network, with the mobile station
user’s corresponding data items stored and/or associated with a host computer system

thereby creating a mirrored host computer on mobile station 202 with respect to such



applications, or parts thereof, may be tenporarily loaded into a volatile
store such as RAM 226. M croprocessor 238, in addition to its operating
system functions, preferably 15 enables execution of software applications
on nobile station 202. A predetermined set of applications which control
basi ¢ device o eratlons including at | east data and voice communication
appl i cati onsYO §F P78 nmal 1y be installed on nobile stati®SA/BHSVMing its
manuf acture. A preferred application that nay be | oaded onto nobile station
202 may be a personal information nmanagé# (PIM application having the
ability to organize and 20 nanage data itens relating to user such as, but
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d
task items. NEMSr aﬂ%/‘s Bhe! %B pIlagsRYD TS s Best ﬁ?@p”te%l%éfe%ﬁl t8e Giebilebi | e

station 202 angoSh Mr%ﬁﬁx&aﬁcrfn@gﬁﬂtelr ishyddng BlOIisEe a@i‘ath{qudﬁ% ,aﬂ!L.(t ﬁ”ﬁ)ﬁ@élﬂont@t her
i nformation. The PIMazpllcatlon preferably has the abil Egto send and
recei ve dat a Ms1AlieR 202 ghiongh fiptverke 48 a4HiaRyr KO subsyatepy %? rseed rorbdW nent

PI'M data itenpearg:seamheashons s%"’ygﬁzﬁtﬁ‘@’ oS YL BHONL ARG S%Bqlsl(!%datﬁq yia
the wirel ess network, with the nobile station’ user’s corresponding aata

i tems stored adledrovas e it B«‘}W\n}% o itigsrbiyorpaneplasiesstern (nohehaety for

creati ng a m Qll&g 0] | Al S (0]
such WO 2005/ é%ﬁéﬁ% ECT/I 2004%%%4%“?15&??@%5% ? .°§9§§WSEB'SE°? ﬁf}%&seé

advant ageous tthiépetianabty g geotile sitioe 203 yrat may ipsovideeeniratiell @n-deviae |ﬁmtlusser S
ort 1 ge ComuLehRRLEMAAM WGk, AgPbLEAl: A I S cu?ee o550 0,

nobi | e station ough net wo an auxiliary stem Seri al
port 230, shmltcafﬂ(angmaﬁombhl clattiaivs csmbs;kst EmcldB3, amct ca}may otchefingwiat abl e

subsyst 6%24%@5@1&%:1? td ?ééeﬁ}ohﬁ?d LFsangaméﬁl% sta 1on ) 226 or preferably a

non-vol atile store execu y m croprocessor 238. Such
flexibility in appladanicommunghdnd mbdon mmvedmﬁl sichensfautagtt inemaadel by eof

nobi | e stati 21? nd may provide .e d on-deyj ce functions,

communi cat i oﬁﬁ?le gsf % il unc pS%e do%’?joa@o‘fvﬁ]c FBPCER SOMULRIGAON YBHHA T at i on

appl i cat i ons 2ivbyndeinpltlte midreprbeessuir @38 OMMES It Gcekdn 088 BAISprefepdilly Mirther prodtsh

financi al . . . s .
the signal for output to display 222 or alternatively to auxiliary I/O device 228. A user of

15 mobile station 202 may also compose data items, such as e-mail messages, for example,
using keyboard 232 in conjunction with display 222 and possibly auxiliary /O device
228. Keyboard 232 is preferably a complete alphanumeric keyboard and/or télephone-
type keypad. These composed items may be transmitted over a communication network
through communication subsystem 211.

20 For voice communications, the overall operation of mobile station 202 is

substantially similar, except that the received signals would be output to speaker 234 and

N

signals for transmission would be generated by microphone 236. Alternative voice or
audio 1/0 subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 202. Although voice or audio signal output is preferably
.25 accomplished primarily through speaker 234, display 222 may also be used to provide an
indication of the identity of a calling party, duration of a voice call,.or other voice call

refated information, as some examples.



10 transactions to be performed using nobile station 202. In a data
communi cati on node, a received signal such as a text nessage, an e- mail
nessage, or web page downl oad will be processed by conmunicati on subsystem
211 and input to mcroprocessor 238. Mcroprocessor 238 will preferably
further process _the signal for output to display 222 or alternatively to
auxiliary | /MO Hg&NEE228. A user of 15 nobile station 205 THEPOHPYESconpose
data itenms, such as e-mmil nessages, for exanple, using keyboard 232 in
conjunction with display 222 and possi bl y5auxiliary I/O device 228.
Keyboard 232 is preferably a conplete al phanuneric keyboard and/ or

t el ephone- t k d. be t tted

communi cati on net VTR P B A GoRRITeHY GFPSHBLn erRepptal BBiatars seom co
conmmuni cat i oM8PAb-hee o(mr ahric: mpercaw@rfmofvhmabtquaw Sk at?loﬂnxvﬁQ% 11’5 deskton
substantially simlar, %§€ft that . the received signals woul d be output to
speaker 234 éﬁﬁ’p”tgf'éﬁﬁe@r? atbpib ARYANGL CHRPIASTY Pepal RS Onatl ey use &y phone

236. AIternatplgM&cN@l C@r&;gh auddxg;uui C?z{.w@systrsﬁs‘,lysﬂﬁﬂc%n NP1 L8 TESRAgE
recor.di ng suggg/ al so be inplenented on nobile station 202

Al t hough Voi H'tl&ﬂaf rao@ieg%ﬁaélonaag Bupravidieg for énfamagionsr atf’@@n@ﬂqvgﬂws to
primarily thnughsgReaker otg§4hdrfjt'h§f&lﬁﬁ¥ \Agl?e‘?esg@é(m@b%&tgﬁ MEaS t 9 PLOY
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ot her voi ce darpload path staydfor grammattieonsd wslosbaneernsramtiph sy oMDNRDUS QTAB56
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a personal di gl tal "assi st ant ype conrnuni ca
synchroni zat devicegorinypiqasien’ s desktop conputer is a desirable, albeit

opti onal 110C0”p0ne§§§0rt—r§ é %mrﬂﬁﬁxkﬁtﬁﬁg sﬂégﬁérﬁ%é of 16, ﬁgs %}e(%%%@%nei eét?cgm% s

t hrough an external ce or so i"catTon an
capabi | i ti escofpanoyi leclspr@wld@mfcz@ﬁmbmnpamm lcht\n@nfmbaieﬂfaobﬂao:! emd diffeeaf t war e

e oo, L Wy B U L8 T e, o
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and thus rel| aafg e%oé’%ghd" corx%r%{n%gat?o%ngqg 1}1c|¢ %] ptrgvugeh(f:'rrec%mmd’n?égtlgr? vaglcgrm?larly—
15 enabled systems and devices. Bluetooth™ is a registered trademark of Bluetooth SIG.
FIG. 3 is a block diagram of relevant system components 300 pertaining to Push-
to-talk (PTT) over Cellular (PoC) communications which the mobile station may utilize.
When the mobile station is utilizing PoC communications, it requ'ests to operate in the
reduced slotted mode. Alternatively, the base station may command the mobile station to
20 operate in the reduced slotted mode when necessary. System components 300 include
‘ user equipment (UE) 302 which represents a mobile station, a Push-to-talk over Cellular
{ (PoC} server 304, an access 306, a Group and List Management Server (GLMS) 308, an
IP Multimedia Subsystem (IMS) core 312, and a presence server 310. Some of these
components may be optional or not necessary for fundamental operation. The PoC
25  architecture and signaling may be the same as is conventional as described in current

standard. specifications such as Push-to-talk over. Cellular (PoC), Architecture, PoC .
Release 1.0 — Architecture V1.1.0 (2003-08) Technical Specification; and Push-to-talk



devi ce communi cation. 10 Short-range conmuni cati ons subsystem 240 of FIG 2
is an additional optional conponent which provides for conmunication

bet ween nobile station 202 and different systens or devices, which need
not necessarily be simlar devices. For exanple, subsystem 240 may i ncl ude

an infrared device and associated circuits and conponents, or a
Bl uet oot hTMYEDHHI*%t i on nodul e to provide for communi C&FTIBHOHPKHHS
simlarly 15 enabl ed systens and devices. BluetoothTMis a registered

trademark of Bluetooth SIG FIG 3 is alblock diagramof relevant system
conponents 300 pertaining to Push- to-talk (PTT) over Cellular (PoC)
conmuni cati o L,ch the bile at i utilize. Wien the npbile
station s uerpGHEBrbECr Snectfi s Aec Tolear b ofinetp Sfatear b1 24
reduced sl ot théiTeabdea! Pt demaini vel y, the base station may command the
nmobi |l e station to Zgﬁfyger ate in the reduced slotted node when necessary.
Syst em conponent s ‘3 HEPHHEAUODSEFIOB A THEM CPORfion ot end weprodsdfi s a

nmobi | e stati onl, affughotQ-Lald 9uarc;Galst Ubay cofReGlaserver 304, _irﬁgéﬁﬁpess
306, a Gr%up anld Li st Mapagenent Server (G.M5) 308, an |P Miltineda
Subsyst em’( | (B)€% 5raaneq oo femmupjpatioaiibizesel oiee 03r0P (Yol te¢hnokegyevhich

conponents Mayvob@s A coiabiniekiioR0lr ARE BSSA yCaE?fn%Lmaﬂ?d?Pn%oﬁ?pedﬁgb? ri‘sa SThe

PoC 25 architecture and signaling may be the Safme as Is conventlona

descri bed i n'ETHTRERAVPEREN dBE-d2 spekile sletien) owhick uioludes Po§ happticdtiah kelguer
Cel | ul ar (PoGafiwdhe CHELR GRS 1RG0 “appli Gl VL 140
(2003-08) T'echn?cal Sipeci‘fi c?éti on;naa dggﬁgﬁ%@tsg@tqﬁ%&% %8%@%%%4%5%”'255

RCT/ | B2004/ 00%wantionpkieghnsqueselM Fere 3{ PaciudesSi gnalitymd SEssomsinitRaG Reteease 1. 0

- Signal i1pg F1eYWeroYiek- =08 T ,cal |, Tl catipon,. A Po
conmmuni cat onEé sggg’i é)e% ai%csl‘?séﬁ gggg%agsg Zr%enﬁgsgp ?%ﬁogg&\%ecér@eﬁg %ge? SO“STO%MUE
302, referrefroxiss asiMesercdh2 thehis chufigusmitaJE dbibasabervaibiund tpeoxgnén afe IS | e

technol ogy vt ok s R agoq B R sk B o bF SR b Byret Ao co
i nf or mat i on. pesfor@e thei followipp Minetibnse i) romeny of(HP gignalingeivieen SIFRS020) PHa Ch
I ncl udes POCse?’\peqliOﬁ?Ei‘)otQm%lnailtleogtof SIP compression from UE 302; (3) authentication and
15 authorization; (4) maintenance of the registration state and the SIP session state; and {(5)
reporting to the charging system, UE 302 sends all its SIP messages to the IP address of
the outbound proxy after resolving the SIP Uniform Resource Identifier {URI]) of the
outbound proxy to an IP address.
End users use GLMS 308 to manage groups, contact lists, and access lists, A
20  contact list is a type of address book that may be used by end users to establish an instant
N talk session with other PoC users or PoC Groups. An end user may have one or several -
€\“ contact lists including identities of other PoC users or PoC groups. Contact list
management includes operations to allow UE 302 to store and retrieve the contact lists
located in GLMS 308. End users can define PoC groups. An end user may select one
25  group from the list to initiate an instant group talk session or a chat group talk session,
depending on the type of group. An access list is used by the end'-user_as a-means of

controlling who is allowed to initiate instant talk sessions to the end user. An access list



sof tware, which includes functionality of the present application but
otherwi se utilizes conventional techniques. I M core 312 includes a
plurality of Session Initiation Protocol 10 (SIP) proxies and SIP
registrars. The first point of contact for UE 302 is one of the proxies in
| M5 core 312 that is configured on UE 302 as the outbound pr In the I M5
archi t ect ur 80 93¢ bound proxy is known as the Proxy- @§@ﬁ3%ﬁxﬁﬁtﬁ) VS
Core 312 perforns the follow ng functions: (1) routing of SIP signaling
bet ween UE 302 and PoC server 304; (2) ti@érmination of SIP conpression from
UE 302; (3) authentication and 15 authorization; (4) naintenance of the
registration state and the SIP session state; and (5) reporting to the
char gi ng syst eanfaingend ser slefiers! idemtitips of oflepenbuss RS €IS+ hee §1 UslI s B Vs

t he out bound pr.oxy..af Lek::.e50l.¥i gge;hgvﬂfgntmgigrm Resource Identifier
(URI') of the out ound proxy to an TP address. End users use GLMS 308 to

manage groups, corfciciervar $04 inchuvigs Apeuenalily ot perfopn txOPeaeraiee. 1Nokt Sqryerg
type of addres ook, that nE Us > est.abld. s last ant
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or severals cfnmw@d:—timlcit@hspoi'tmrbugddlr@TPblanithPéismmtbl Iobleer! (Poci“Ms%n@liar(PoC

groups. Cont a&}, List ha%nagg{fﬁaofwy ¢l udes. t?% O%EW%@ %ﬂdé{ﬁhﬁgﬁn%

store and ret?ieve tha comnt Ioc users
define PoC gr@pscessAeonankl (@s@r—narﬁlwnsblfmmtlomw, 18) ﬂlﬂicmwpntrmﬂ(fnmtioea!lty ¢flodro

initiate an ins taksesmn |on

dependi ng on ?%’éaﬁ?d’g Congrgl grestipismafha %r(?g?geslrie%%em? St Rﬁng E geiiser . as
a nmeans of  cgeil)O{9M wmgar\hmuﬁsatsahI(@ﬂﬁdartﬁmpanmrtfmrataeom r($I)aqm1ahnyabédbaes$12)ns to
the end user. An_ access $/\D Cﬁ 5/ 074356 ?CT/IBZOO4/ 394443 17 cont ai ns
end user &of i BEEMEIERPTS |a§§ (5P BediR HsEiRYtioRs e PESBIC GG FREVESR ' BERF may

have one bl Oiﬁkﬁﬂaﬂi(ﬂﬂﬂithi ift8adetl B p&@@hc@ ner@emRtigektédfnibit, @ad ks zﬁiponﬁb]@
server 304 includes functionality performthe PoC service. g Ser,ver
304 typi cal | yloperBinies i rsssre rs'a@ﬁ lgémetﬁn o apey RN ety E9gni ng:

(2) end poi ntinfopmbin if R8&ivds Fon h&n@m@nkemmm@eﬁx@&%e &I Cont r ol
Prot ocol (RTCP) signalin (3) SIP session handli ng 4) policy cont roI for

access to groups; Amls 1@@%@@ KppWtsdhe PF&‘PFHW?'??@‘OH between U 02 and IMS core 312
15 This communication includes SIP procedures which support the PoC features. The

protocol for the Is interface is Session Initiation Protocol (SIP). Is signaling is

transported on User Datagram Protocol (UDP). The protocols over an If interface

support the communication between IMS core 312 and PoC server 304 for session

control. The protocols over an It interface support the transport of talk bursts, floor

20  control, and link quality messages between UE 302 and PoC Server 304, The protocols

. over an Im interface support the communication between UE 302 and GLMS 308 for the
{ purpose of managing the groups, contact lists and access lists and Do-not-Disturb
indication. HTTP/XML protocols are utilized for these purposes. The protocols over an

Ik interface support the communication between PoC Server 304 and GLMS 308,

25  enabling PoC server 304 to retrieve the groups and access lists from GLMS 308. The

protocols over an.Ips. interface enable the uploading of the registration status from IMS

core 312 to presence server 310 and the dissemination of the. presence information

between presence server 310 and UE 302. The protocol over an Ipl interface enables the



(6) access control; (7) do-not-disturb functionality; (8) floor control
functionality (floor control is a control mechanismthat arbitrates
requests, fromthe UEs, for the right to speak); (9) talker

identification; (10) participant information; (11) quality feedback; (12)
10 charging reports; and (13) nedia distribution. Presence server 310
manages pre¥Eh¥ds/07MKfor mati on that is upl oaded by prese®EE/IB2004/004443

user/ network/ external agents, and is responsible for conbining the
presence-related information for a certait® presentity fromthe information
it receives fromnultiple sources into a single presence docunent. An Is
interface supports the conmunpicati on between UE 302 and | MS core 312. 15
Thi's comuni c3RlPeing picPerelssiueb gays anr prBlediiockedstspire Pists e Bo&LT a8t ifr es.
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5121 o pr slenatfetat i Ot h e GRS BRI RAI L TR, RirV8: a2 B B8
informati on DELWERINtg4 SHEURE fercihmetce 3 CustugONIEEBOUM of bthepiootiatzed bass.e A an

I pl interface enables the WD 2005/ 074356 PCT/.I 4/ 00444 L ng of
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presence servgyed310. The group identity used on the Is interface between

the UE and | M core for group, talk is generated by G NMS 308. ch entity
hCtho PoC syStem B StirERORRI Do ko PEie. AR INSATEEEn ORI Pisrace

15  contains an “Accept-Contact” header with a media feature tag indicating the PoC service.

y

IMS core 312 is able to identify the request as a PoC communication by inspecting the
Accept-Contact header. A Request-URI of the INVITE contains either the pre-
configured ad-hoc identity (for instant personal talk and ad-hoc instant group) or a group
identity (for instant group talk or chat group talk). Early session establishment is used for
20  having a session available for quick connection establishment using “REFER”. The early

session establishment’s INVITE does not have any referred party field and can be

/ﬂm\ B

differentiated from this against other INVITEs. A transient group identity is generated by

PoC server 304 and distributed to UE 302 in the “Contact” header. From an initiating UE

302, the public user identity of the inviting user is included in the “From” header. On the

25 . signaling towards theinvited user, the “From” header includes either the public user
- identity (instant personal talk, ad-hoc instant group).or the group identity (instant group .

taik or being added to a chat group).‘



5 public or private IP realns. On the other hand, a end user may address
anot her user by a phone nunber. UE 302 sends a phone nunber to IMS core
312 in a TEL Uniform Resource Locator (URL). The phone nunber may use the
international E 164 format (prefixed with a "+ sign) or a |local format
using a local dialing plan and prefix. IM5S core 312 interprets the phone
nunber wit hW 108HHHHg "+ to be an E. 164 nunber. 10 AddPEIIPHEHHWHPEL URL
for a PoC session requires that PoC Server 304 can resolve the TEL URL to
a SIP URI, for instance by using DNS/ ENUM%r other |ocal data base. A
phone nunber in a |ocal for mat is converted to the E. 164 format before
DNS/ENUM i s used. End users initiate. PoC tal k,sessions. An | NVITE
request on the I's ¥l érip &ﬁé“usﬂi”St“f?o‘i‘?PféFeﬁéauaﬁ of APRwpkity S meaiae slotieiefor et h a

medi a featur el AGulibdihqakhng 108.R% §@{o\6'10@< syiced l\@ »cfgﬁtep@l(% dqsmgbin% i
identify the request as a PoC conmuni cation ngl ectl ng
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group) or a group i nst'ant alk or
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qui ck connect abI hren ng. " REF ar | i .
establ i shnment’ h@f@“ %eged ﬁ%)f}&héssgnedr?é tFB %Grb} e eagé’taédfp?g\ﬁ?ﬁé gﬁﬁ pgg(r)ldsbe
differenti at eduringo;vhlctmihs magdd detceohdyespetabdih BEseep Aucde anpéréomn ogireo trpnscelieert i ty
is generated b tPoC server 304 and distributed to UE 302 in the "Contact"
header. From 3‘% TPt at i ng UE 302, the public user identity of the

inviting user is iwatieleehting it heort ﬂ%ﬂ@lnﬁedm&:ﬂﬂhe r@sbﬂtehieva%wsk@malm ngnitawar ds
the, invited user, the "Front hea&gﬁr [ nc4 des % i.ther, t t}e pub MA
Ldenti Ty (f ns{RRreserSamar PaFRE -G HOEACHET AT "Patls) ToF SR Grbap
identity (instambuigémons défled beriSERIONGthaditie ldevide GhRés @F aumbnitddor page
2005/ 074356 PCT/ | B2004/ 004443 19, FI G f, n.illustrative representation
of a plurali tglewgeaé@%ngs%ﬁ & 0BT of hed *COhRSATBab PR | Gt piege rf@i%eages
to a nobile dewiiag frohheoBl umahhiuy off is RFeHdado 8 HtSodORIe Mave aad N dhoddnityy oOf
assigned paging slots 402 for the nobile device_ which incl|ude ga |n9
the mobile device and registered with the network. Slotted messaging has been utilized
15  in wireless communication networks for many years in an effort to conserve battery
power in mobile devices. In Release D of IS-2000, a new feature that allows mobile
devices to operate in a “reduced slotted mode” while idling and monitoring for pages has
been defined. Specifically, the reduced slotted mode allows values of -4 to -1 for the Stot
Cycle Index i, This enables faster call setup times for mobile-terminated calls, A
20  shortened slot cycle for faster call setup is highly desirable for certain applications such
’ as Push-To-Talk (PTT) communication applications. Note that the reduced slotted mode
{ may be negotiated between the mobile device and the network at the time of call release,
for example. In this case, the agreed upon value of i for the reduced slotted mode is
- active for a period of time before the mobile device and the network revert to the prior
25  value of i for the normal slotted mode. Furthermore, when the mobile device is idle a
new value of i can be negotiated to be active for a petiod of time.
Another reason that a mobile device may request to operate in the reduced slotted

mode is unrelated to the need for fast call setup or PTT communications. In particular, if



sl ots 404, 406, 408, and 410. These paging slots are regular or periodic,
and separated in 5 tinme by a fixed tinme period. Al other paging slots in
bet ween the assigned paging slots 402 shown in FIG 4 are not assigned to
the nobil e device, and provide tinme periods during which the nobile device
may operate_in a_sleep node or performother transceiver operations. \Wen
operating i NAHEFHES sl otted node, the nobile device wAkEBR# 0 honi t or

t 10 for page nmessages in paging slots at predeterm ned intervals. For
exanmple, in CDMA communications defined BY |1S-2000, the nobile device
wakes up to nonitor for page mnessages in paging slots at an interval of

1.28 * 2"i se i.1s an.integer value ranging fromO to 7. -The
val ue of i i s%r e% oy rdgﬂgégogggagng'\éltféﬁ ‘"%@%‘F‘ev }fl%%%%?ac@n(% Ii”ge EREESRUIS (€8t
mobi | e devi ce vaticbavegissirer, ed anictivbilagonet yarde, oSh P pelviressagi G Has dpeen
utilized 15 i n vge(r:ie(;n?sg lcorrrrun' cfaﬁlton n?ttwor ks for many years in an effort
to conserve b&fTEFY IIIbRBY HRSHY BT ENeA C¥LC 33 RPWSEFRALS 1R cPaeeshoRe
new feature thabilabbovwsconbilie: rcoexi ¢RSs cid PRRIALEHIRAANS heduted Al Rited
node" while idling and nmonitoring for pages has__been defined. _
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15 mode, it may miss an assigned paging slot. If the network happens to page the mobile

device during this assigned paging slot, the mobile device will miss the page which may
create a significant delay in call setup, It is for this reason that conventional mobile
device cannot suitably operate in this fashion while in the reduced slotted mode.

FIG. 5 is an illustrative representation of the plurality of paging slots 400 of FIG.

20 4 for the communication of page messages to the mobile device, using slot reservations

for slotted messages. A reservation indication 504 associated with the mobile device is

. utilized within the wireless network to provide a slot reservation period 502 within which

page messages must not be sent to the mobile device. Specifically, reservation indication

504 represents a time period or a number of paging slots within which the page messages

25 must not be sent by the wireless network to the mobile device. Reservation period 502 is
greater than or equal to one or-more paging slot time periods, and preferably greater than -

-or equal to two or more paging slot time periods.



wal | power source, an autonobile power source, or a PC power source through
USB connection), it nmay request a shortened slot cycle as power savings is
not a concern. The nobil e device requests the reduced slot cycle in order
to benefit fromreduced call setup 5 times even when another feature that

requires itv,(,fé ng; PTT communi cations) is not active. |In conventional
operation, ft Bi*#% device has a relatively |arge amd§/ B PHES n

bet ween paging slots in the nornmal slotted node. During this tinme period,
the nobile device is able to operate in &' "sleep node" or perform any
ot her operation that would otherw se not be possible while rmnitori ng for

pages. Such operat pRsaH{C [ f a d obal tionin stem
(GPS) signal, scanning )F Jeg@w 1§§?€%ﬁ)ﬂe§r¢gl %gfgﬁl?sﬁvmgn?ac{; P?%‘ag é&i’é
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slots within which page nessages nmust W re Ss
network to thwhsipppl s fU’e(ﬁiS%atwRe%@r Vatd cmer}wmnoel xﬁe)ktqrmmegrtem peridchnoror

equal to one ,g;mggpgﬁg%ggpggtsq\l[ ok &1 tlﬂ'gvgﬁél Odﬁlten?@%el&[)ref er%}tg%%/lﬂ%g%%%egmt han

or equal to two or agl ng trnme perio
PCT/ | B2004 00aap4 Be avplue that is corre]ated to the time period or number of paging slots within

which page messages must be sent. Such indications 504 may be sent from the mobile
devices to the network or, alternatively, may be inferred by the network based on other
data associated with the mobile device which reveals such need. In particular, the
wireless network may infer a reservation through use of a neighbor list message
20 associated with the mobile device, such as a Neighbor List Message, an Extended
) Neighbor List Message, or a General Neighbor List Message sent on a control channel
{ such as the Paging Channel! or the Broadcast Common Contro! Channel. In this case, the
wireless network may identify within the message the presence of a frequency different
from the current network frequency, or the presence of a wireless technology different
25 from that of the current network (e.g. High Rate Packet Data or -HRPD, Wideband
CDMA, GSM/GPRS, WLAN, etc.). In response to such -identification, the wireless
network sets a reservation for the wireless device for a period of time which is preferably .-

indefinite.



Preferably, reservation indication 504 is for reserving each nth paging
slot(s) assigned to the nobile device, where n is an integer greater than
or equal to two (2). The value of n may be, for exanple, 2, 4, 8, 16, etc.
As apparent, the wireless network defers or refrains from causing any page
nmessage for the nobile device al so associated with such 5 reservation

i ndi cati on W® ¥&/¢TiRAsni tted within each nth pagi ng sl ofCE)BR&/Y+H48ach nth
set of assigned paging slots 404, 406, and 408) associated with the
reservation. The wireless network may i n%t ead cause a deferred page
nmessage 506 to be transmtted within one or nore subsequent paging slots
410 assigned to the mobile device imediately after. reseryation. erlod 502
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Beginning at a start block 602 of FIG. 6, the mobile device maintains operation of
its wircless (RF) transceiver for communications with the cellular telecommunications
network (step 604 of FIG. 6). During this time, the mobile device is monitoring for page
messages with the cellular network for each one of its assigned paging slots.
20  Specifically, the mobile device is operating in a PTT mode or PoC mode of

o communications with use of the reduced slotted mode of paging. .

(- . During this time, the mobile device identifies whether a particular function must
be performed. This function will cause the mobile device to switch its wireless
transceiver away from the current channel or frequency (e.g. CDMA channel or

25  frequency). This function may be, for example, a.network scanning operation. In the
. present embodiment, the function is a GPS fix as described earlier above.  Thus in this

embodiment the mobile device identifies whether a GPS function must be performed



WD 2005/ 094356 PCT/ | B2004/ 004443 22 FIG 6 is a flowhart for describing a
nobi | e device nethod of providing slot reservations for slotted nessages
in the wirel ess network. The nethod of FIG 6 is perforned by a nobile
device operating in a wireless network (e.g. see FIGS. 1-2). As described
inrelation to FIGs. 1-2, the nobile device may include a wreless

transcei ver WOR0BHT4H6 enna coupl ed to the wirel ess trans®ETFe+Ekd3one or
nore processors coupled to these conponents and operative to performthe
acts of the nethod. Specifically, the w r#& ess transceiver nay have a
first transceiver portion for comunicating wth the mﬁreless net wor k

(e.g. cellular, or r econd, transcei portion faor
communi cati ng Weﬁ’fgggrs?fgﬁ'\ggna{% W‘eq\ﬁn’?‘gﬁ ViR IREFRNY &aﬂs@ﬁerrfé’leWHPR)w“h
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a conputer ngrogram roduct of the present appl |cat|on may include conputer
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operation. In the sent,,,. enbodi the function.is a GPS fix as
dgscri bed earﬁsggneg mGPh]ﬁéleYlﬁe’t egems anefnteger greater than or equal to two (fﬁs The

15 value of n may be, for example, 2, 4, 8, 16, etc.

The mobile device may not need to send the slot reservation request in step 608 as
it may have previously sent such a request, where a reservation for each nth paging slot(s)
is already understood. Such a reservation may be made for a relatively long period of
time or indefinitely, and may or may not be terminated by the mobile device at some

20  pointin time. Here, the mobile device merely needs to identify the next reserved paging

slot(s) during which to perform the function.

P

The mobile device then switches for communications with the GPS network (step

610 of FIG. 6). The mobile device then maintains operation of the wireless transceiver

for communications with the GPS network (step 612 of FIG. 6). When operating for

25  communications with the GPS network, the mobile device is unable to hear or listen to
signals or communicate with the cellular network. As apparent, the mobile device. . -

refrains from monitoring for any page messages in the reserved paging slot(s).

Specifically in step 612, the mobile device may be performing a “GPS fix”. The mobile



enbodi nent the nobile device identifies whether a GPS function nust be

per formed WO 2005/ 074356 PCT/|1B2004/ 004443 23 (step 606 of FIG 6). If
not, the nobile device maintains the transceiver operation with the
cellular network. If the GPS function nust be perforned at step 606, the
nobil e device transmts a slot reservation request to the cellular network
(step 608 of VFHEHIS6 The slot reservation 5 request i REMIBYEHEB0t
reservation indication as described in relation to FIG 5, which represents
a slot reservation period wthin which pagé nmessages nust not be sent to
the nobile device. Specifically, the reservation indicati on repr esents a

time period or ga; i (?unettﬁ aoéﬁ% EI%I@ lfgf:gﬁen\é" o?.f}he &’nggstt%% iﬁéilr;rf?etsség

must not be dellvere vice
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reserving each "8 GYI‘EFE’I%TP(@) akUng (ES loertoRdniapmition nepy ec@ta'\mieamé n
is an integer gheatsatcdifaneoty.equal to two (2). The 15 value of n may be,

for exanple, 2, 4, g SP etc.. The nobil e device may not need to send the
slot reservation re§istPP fuagtiap isag s compleipdyasHdeniifipd avsendilg, denrotdiach a

request, wher ed@ideQBfiMat itdPedistin &@C{L‘Pmmc@@fg' @ﬂqeﬁb@é (v':l'})en the P KAdYan i
under st ood. Such reservation may made for a relatively long period of

time or indefiFitRasisA asdﬁﬂ“'lﬁ*ﬁ?f”bfi‘emﬂﬂ thetnapde devied yvaickes tagk tsompiypicetiaevi ce
at some 201@Oi With iHd ckildTEr ne'ﬂeérﬁ (stE;h@mlbe6}1E(Ebe?ﬁid?i%rf?le\/wﬂéﬁgﬁ¥a%9cel\%?F&R' fy

the next reserved paging sl ot sé during whic rmt unction
nobi | e devi ce %W‘%%P?’ésh‘é%h thereelbWprmehv aristis tae mmrttmnqdlmahj% Stwtﬁﬂér Dutisg ep
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transcei ver for communications
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device is u na@uﬁseﬁ@enpgﬁé’rat%} JrtREEIIE Qevice.

15 Thus, in step 612 of FIG. 6 the mobile device tunes away from the current
network channel one or more times and, for each time, from anywhere between 300
milliseconds to 2 seconds, for example. As apparent, page messages from the network
may be missed while the mobile device is performing these functions. Advantageously,
however, since the mobile device has reserved paging slots in the network, the network

20  refrains from sending any page messages to the mobile device during the one or more
reserved paging slots.

5\ FIG. 7 is a flowchart for describing a network method of providing slot
reservations for slotted messages in the wireless network. The method of FIG. 7 is
performed by a network processing component within the wireless network (e.g. see FIG.

25 1. The network processing component may be included within the base station controller
- or the base station, for example, depending on the specific implementation. The network -
processing component may include one or more processors; memory coupled to the one -

or more processors; and computer instructions stored in the memory and executable by



:signals or coomunicate with the cellular network. As apparent, the nobile
device. refrains fromnonitoring for any page nessages in the reserved
paging slot(s). Specifically in step 612, the nobile device may be
performng a "GPS fix". The nobile WO 2005/ 074356 PCT/|B2004/ 004443 24
device nust tune to a GPS signal frequency of the GPS systemwhich is

di fferent tRYAXPRAESOutilized for conmunications with t FETEGERM0EAM 4Tt wor k
and receive location information. The nobil e device obtains GPS

i nformati on based on signals received from5the GPS system hel ps neasure-
and obtain its current |ocation. During operation of 5 the nobile device in
step 612, real-tine GPS |ocation information y be obtained and sent to a
recei vi ng enti thF.90F £ PRE REPSSIOTHOPEEA™ DeAss O%F meGingt Yl 248MPUEHRIOERBd | n
step 614, the gR@Lber deytes: GRNEHIBH S vtigiREIHORMeE he-@hent UBCH QM. sioraa

O herw se, when the GPS function is conpleted as identified in step 614,
the nobile deviEEUEWMERES HfRPRY KK & RMDathiefhare roitintin apgeedepes wilh dic
network (step 636,9fjFli& 6). Operation of the wireless transceiver for
comuni cations with the cellular network is then maintained again at step
604. During’® this tPemnmning it bleckdddi of El@ghite wistess oetavorlorecpisese mlagliges
with the cellu nej .Q 18 of Lt ' 3 Ol Sy
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devi ce. 15 Thuétepi WisafdiGe T2 dexfiti@ wiclessenetoiok lident§od slé prgmmsssageaseqhiestm
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networ k, The nekdredioas (skdpG100fIFEG. 7). The wireless network then causes the page messages

for the current paging slot to be transmitted (step 712 of FIG. 7). The subset of page

- 15 messages are then transmitted within the current paging slot. As apparent, the wireless

network refrains from causing page messages to be transmitted within the current paging

slot based on identifying slot reservations for mobile devices associated therewith, On

the other hand, the wireless network causes page messages te be transmitted within the

paging slot based on failing to identify any reservation indications for mobile devices

20  associated therewith.

\ Note that the wireless network keeps a counter or timer associated with each

( reservation indication; the value of the counter or timer is set in accordance with the

reservation indication and started upon receipt of the request. Once the counter or timer

has expired, the reservation period is over and any page message request to the mobile

25  device is treated with the same priority as the other typically-handled page message

requests: Therefore, the wireless network subsequently causes a page message for the.

mobile device with the reservation indication to be transmitted within a subsequent

paging slot after the reservation period associated with the reservation is over.



performed by a network processing conponent within the wirel ess network
(e.g. see FIG 25 1. The network processi ng conponent may be incl uded

wi thin the base station controller or the base station, for exanple,
depending on the specific, inplenentation. The network processing
conponent may include one or nore processors; nenory coupled to the one or

nor e procesé%?%e,oz’/é\ﬁa“corrputer instructions stored in theGRERy RN

execut abl e by WD 2005/ 074356 PCT/1B2004/ 004443 25 the one or nore
processors to performthe acts of the neth&d. Al so, a conputer program
product of the present application may include conputer instructions stored

on a storage nedium (,nenpry, f | oppy, di sk. or CD- which are witten in
accordance with the™ glgichF%ﬁﬁﬁ?roﬂiogg the BUGleR TSN °r§tm%? s fifenhdeed §y 2of
FIG 7, the W rekestonnet WankoHiie aevivemsaadd UtividysucRhn DRW.RAYE FBES RIS o
requests for pg i.ng nobil e devices which oEerate in the network (step 704
of FIG 7). NeXEYIS% h& Rirfietlats dhenpirgigtskngtoenktngy aderad resprygiomiseugeiseediest s

whi ch may be provided: W dhin.the, curr ent, paghng:.shot..( steP .86l kLG ) -
The wireless network then identifies those requests for nobile devices
whi ch have éur MERT 888t FONighbasdrst ddrssazant as@paradNeizhherdist Mewssee seois e

requests for | g ercdandtingei(StieRs (Q8pQindtiinnd) or th.’élei#)adc%ﬂ;ecmﬁn ) @%itrol
network provides page nessages for these requests wthin the current

pagi ng slot, pEh#mek ilaitigcashobewirelgsastveork may idshiifyevithan iheesestdzattheduesante
have any slot . feg ugﬁ(%)‘ cf?ff?rer(tsﬁ(ﬁpthycgrrgft Bt G Hdqueddd€ oMt ﬁ#e@ e DEL WRLKSE hen
causes the page nessagés or the current pagi ng T8t Pt 6T e T ransm'tted
(step 712 of Flechnoigy diffgrestufismtthafofpghg eurtént metyaag ésg.aliight Rea Phclan Snaiat dred
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sl ot based on ihdeviteldsy netgyost Stts 7 esevatitni fonthefvarelesoldivies fevbme pedsd ofiimt.ed

therewith. On t t her nd, the w.reless network.causes ssages to

be transnitt edN\(?\nJétetHﬁntn? H%O}B%Badé’?”ﬁﬁ ’té;%tmaﬁa‘?&? LRSFARTPhE g% "iP%gﬁ’@?‘%yo’hﬁV
reservation i nohigibbt dmsebsage.nobi | e devices - 20 associated therewith. Note

that the wirel ess nﬁltvxor Kk epg . a counter or timer associated with each
us, methods and apparatus for providing slot reservations for slotted messages
15 ina wircless communication network have been described. In one illustrative example, a
mobile communication device transmits a slot reservation indication to the wireless
network for reserving each nth paging slot assigned to the mobile device. At some point
in time, a page message request for paging the mobile device is received within the
wireless network. A page message for paging the mobile device is refrained from being

20 transmitted within a reserved paging slot, but rather within a subsequent paging slot

.assigned to the mobile device after a lapse of time associated with the reserved paging

PoisaN
/ .

slot. During the slot reservation, the mobile device may perform a function such as a

GPS location fix or network scanning operation. As an alternative to the indication being

sent from the mobile device, the wireless network may infer the need for a reservation

25 request for the mobile device in response to other information. In particular, the wireless
- network mayinfer a reservation by examining a neighbor list message for the mobile
device, such as a Neighbor List Message, an Extended Neighbor List Message, or a-

General Neighbor List Message sent on a control channel such as the Paging Channel or



reservation indication; the value of the counter or tiner is set in
accordance with the reservation indication and started upon receipt of the
request. Once the counter or tiner has expired, the reservation period is
over and any page nessage request to the nobile 25 device is treated with
the sane priority as the other typically-handl ed page nessage requests:
Theref ore, We2UFPEPEss net work subsequently causes a pafa/iBedsagessf or t he
nobi |l e device with the reservation indication to be transnmtted within a
subsequent paging slot after the reservat2on period associated with the
reservation is over. W 2005/074356 PCT/|1B2004/ 004443 26 As descri bed
earlier above, the wireless network may al so infer the need for a
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have been deSC;hsthﬁdonskEbr&n@ldl!stlokigé h@Hiu%ﬁ(n@hW'aeﬂop? JFRBY |C§) R@mﬁl&o}h@}‘?ﬁr‘eon
device transmts a sIotH%eservatlon indication to fy1e wireless network fo

reserving each”R{9} PAFOHGNS BiEh he dessrber methehdensobi | e device. At some poi nt
intine, a page Neysadfed %@Hﬁ&evﬁ&rm&ﬁ% ﬂﬂ]tﬁd@&ethm%g of gﬁi\ﬁLgea klEt rlre?eq‘gdt"()ﬁd

within the wreless network. A page nessage pagi n evi ce
is ref rai ned flp@jﬁqt@gltﬁée transmitted from the moblle device to the w1reless network, where the

15 slot reservation indication is for reserving each nth paging slot of the wireless network
which is assigned to the mobile device; and refraining from monitoring for any page
messages in the reserved paging slots after transmitting the slot reservation indication, A
computer program product of the present application may include computer instructions
stored on a storage medium (memory, a floppy disk or CD-ROM) which are written in
20 accordance with the described method steps. The mobile device which performs this
- method may include a wireless transceiver, an antenna coupled to the wireless
(_, transceiver, and one or more processors coupled to these components and operative to
perform the acts of the method, Specifically, the wireless transceiver may have a first
transceiver portion for communicating with the wireless network and 2 second
25 - transceiver portion for communicating with an alternative wireless network, where the .
- . antenna.is shared by the first-and the second transceiver portions,and the one or more
processors are further operative for monitoring a channel of the alternative wireless

network with use of the second transceiver portion during the reserved paging slots.



20 transmtted within a reserved paging slot, but rather within a
subsequent paging slot assigned to the nobile device after a | apse of tine
associated with the reserved paging slot. During the slot reservation, the
nobi | e device may performa function such as a GPS |location fix or network
scanni ng operation. As an alternative to the indication being sent from
the nobil e #3%0E741he wirel ess network may infer the n@EHIBHH/WI443
reservation 25 request for the nobile device in response to other
information. In particular, the wireless Ietwork may infer a reservation
by exam ning a neighbor |ist nessage for the nobile device, such as a

Nei ghbor List Message, Extended Nei ghbor List Message, or a GCeneral

Nei ghbor Li st NEssgﬂE @QH‘% fl%edc%sﬁtwaveﬂé%%fﬁh%u)r%%wpayatlmamagﬁen@edohmnm
or WO 2005/ 0743&empRET:1\B2804/4 004448 2Zmthe @[@@Q%ﬁtbe@ﬁmm @nh ﬁ%l Data

Channel . In this case, the wireless network t

message the pré&EHdenssvoK. Pr Wilsbaeh CRIM ertaiak, farﬁwfﬁﬁR%mﬁW@m cneet WOl AN
frequency, or the,presence ef g w rlﬁln?iss\,xitugtcdhmlglL i98Y ¢ Lk ?{r Nt jv arg E;ha‘t of
the current. net work, and set the resérvation for the e dévlde in
response. fhlsmﬁé@EWP%@émgoﬁﬁﬁwédWﬁnyt%@a@@gﬁﬁmnﬂd‘bypaoﬁémwmpMmpbmceS$|ng
conponent whi ¢ station cont base
station, for e@gﬁﬁogngﬁgggﬁhwéantﬁggnggggéﬁwaM6tocfw%§ 4 % [ﬂ@a ¢

net wor k pr ocesdpngss dotepoeisy. may i ncl ude one or nore processors menory
coupled to the one or nore processors; and conputer instructions stored in
the nenory and executable by the one or nore processors to performthe
acts of the meWhads Clkin@l so, a conputer program product of the present ..
application may include conputer instructions stored on a storage nedi um
{(menory, a floppy disk or CO-ROM which are witten in accordance with the
descri bed nethod steps. A related nobil e device nethod includes the steps
of causing a slot reservation indication to be transmtted fromthe nobile
device to the wireless network, where the 15 slot reservation indication
is for reserving each nth paging slot of the wireless network which is
assigned to the nobile device; and refraining fromnonitoring for any page
nessages in the reserved paging slots after transmtting the slot
reservation indication. A

P



conput er program product of the present application may include conputer
instructions stored on a storage nedium (nenory, a floppy disk or CD ROM
which are witten in 20 accordance with the described nmethod steps. The
nobi | e device which perforns this nethod may include a wireless

transcei ver, an antenna coupled to the wireless transceiver, and one or
nore processors coupled to these conponents and operative to performthe
acts of the nethod. Specifically, the wireless transceiver may have a first
transcei ver portion for comrunicating with the wireless network and a
second 25 transceiver portion for connun?%ating with an alternative

w rel ess network, where the antenna. is shared by the first and the second
transcei ver @ﬂﬂf s, and the one or nore processors are further operative
for nnnitoring—ahgﬂannel of the alternative wireless network with use of
the second transceiver portion during the reserved paging slots. WO

2005/ 074356 PCT/ 1 B2004/ 00444 28 The above-descr| bed enbodi nents of the
present applicati on aréWﬁP‘é‘ﬁ%ﬂOY‘Sm@e&téﬁ’HﬁP%@ %ﬁﬁl;??tefgb@@%ﬁ%ﬁ|aewq1?ﬁé

al ternat i ve BahiiiafBhdior, i albiRal@npASHEnCNA of HRPD) network, a

W deband CDVA network, a GSM GPRS network, or a W.AN network. Those of
skill in the art rasiviees demn amoblacemmenicateli d4vicst viothe wivelessagoramimsertiono 5

o P 8 P T AL I, SR LB

rei clai ms®1 ntends
to cover andthemhileeomidungaiivadidvice iahizngslessmetvagknol ogy. What |s d ai ned

Is: 29 CLAIMS 1. A .nethod, of providing s|lot reservations for, slotted.
ressages 1 n o owi 1 EFELGE U YIS oE O £ TR Rodtorr i ke

steps of: 5 @eRiNMta@n delREWAIJHYetesGh MBMdekinefyalgvi ce via the wirel ess
comuni cation network, a slot reservation indication for reserving one or

more pagithg sl ot sTHESinEEMm Gusipgd WebRee coBhviitht] Bt Bespgeradne fie be
wirel ess net¥dritted within the one or more paging slots assigned to the mobile communication

device based on identifying the slot reservation indication for the mobile communication
device for reserving the one or more paging slots; and

causing the message to be transmitted within one or more subsequent paging slots

15 assigned to the mobile communication device after a lapsing of time associated with the

one or more paging slots,

2. The method of claim 1, further comprising:
causing the message to be transmitted within the one or more paging slots
20 assigned to the mobile communication device based on failing to identify the slot

reservation indication.

3. The method of claim 1, further comprising:
receiving, from the mobile communication device via the wireless network, a
25 request to operate in a reduced slotted mode so that the one or more paging slots have

reduced slot cycles.

4, The method of claim 1, further comprising:



receiving, wthin the wirel ess network, a nessage request for the nobile
communi cati on device which operates in the wirel ess network; 10 refraining
from causi ng a nessage corresponding to the nessage request to be
transmtted within the one or nore paging slots assigned to the nobile
communi cation device based on identifying the slot reservation indication
for the nobile conmunication device for reserving the one or nore pagi ng
slots; and causing the nessage to be transmtted within one or nore
subsequent paging slots 15 assigned to the nobil e conmuni cation device
after a lapsing of tine associated with t#e one or nmore paging slots. 2.
The nmethod of claim 1, further conprising: causing the nessage to be

transmtted withip the. one or re .pagi slots .20 assign to,the bile
communi cati on devidggm‘éggeaa o%regé;?wlﬁegegt@g?tboélnttf’f 3}’et W@rféfr%?fd?%s%l? \,ggq@ﬁ

i ndi cati on. 3emibheichsirhdesicefamel ai m 1, further conprising: receiving, from
the nobil e connunicati%n device via the wrel ess network, a 25 request to
operate in a redutdirsingsiotgesiyaton Bdication s dheomabil copypnicalion d5Viet 68€dhave

reduced sl ot of Yfeh8fingthe PRAABLRCE rdfctich & B8 derrdried BGIh LSRRI &IniBunidfion
identifying a predeterm ned function to be perfornmed by the nobile

communi caf i ofcd&yi ce; and setting the slot reservation indication for the
nobi | e conmuni cati on device based on identifying the predeterm ned
function to be perforned by the nobile conmunication 5 device. 5. The
met hod of cl ai m 15. wheTlad method of olain €S evhendin ahe ishdi resdrvavioni imdkaton is for

Dl ural i1y of SR oF G5 BSrgHEY Yok HETHOBIPe: SUrHaMECH oA G E8f 10°
paging slots assigned to the mobile communication device.
10
6. The method of claim 1, further comprising:
setting the slot reservation indication for the mobile communication device based

on a neighbor list message for the mobile communication device.

15 7. A computer program product, comprising:
a computer readable medium;
computer instructions stored on the computer readable medium,;
the computer instructions being executable by one or more processors for:
receiving, from a mobile communication device via a wireless
20 communication network, a slot reservation indication for reserving one or more
paging slots assigned to the mobile communication device in the wireless
network;
receiving, within the wireless communication network, a page message
request for the mobile communication device which operates in the wireless
25 network;
refraining from causing a page message corresponding to the page
message request to be transmitted within the one or more paging slots assigned to

the mobile communication device based on identifying the slot reservation



6. The nethod of claim11, further conprising: setting the slot reservation
i ndi cation for the nobile conmunication device based on a neighbor |ist
nmessage for the nobile communication device. 15 7. A conputer program
product, conprising: a conputer readable nediunm conputer instructions
stored on the conputer readable nedium the conputer instructions being
execut abl e by one or nore processors for: receiving, froma nobile

conmruni cation device via a wireless 20 communication network, a slot
reservation indication for reserving one or nore paging slots assigned to
the nobile communication device in the witeless network; receiving, wthin
the wirel ess communi cati on network, a page nessage request for the nobile

comuni cati on devic i ch gperat.es in the wireless. 25 network: refraining
rom cauei ng a padeioaes it PEGPRLE s g S FeRR e SedB e e ebfer
be transmitted w phdifg §1b®; @e or nore paging slots assigned to the nobile
communi cati on device based on identifying the slot, reservation 31

i ndi cation for the nobfAUEINGSRTRASE CRRSHISA QIRG rersnrited Witk 0P RETPHFSUBIRIUEH

nmore paging sl ot gisidndoGaushng &b g RBGE: MRSRAAEatddR RQick hABRSIMabligg oMkl N
one or nore subsequen pagi hg sl ots assigned to the nobil e comunication
device affer a | apspeigicdwithitheonsraswopkgingslotsi th the one or nore paging
slots. 8. The conputer program product of claim?7, wherein the conputer
instructions are further executable for: causing the page nessage to be
transm tted wthi8 theToneocarputer propagi Ngodicot« clhlin a3 sivdreth tthe t dvenpundsi | e
communi cati on device bﬁsed on fai&ipg to identify the reservation
i ndi cati on. instructions are turther executable fo¥
causing the page message to be transmitted within the one or more paging slots
10 assigned to the mobile communication device based on failing to identify the reservation

indication.

9. The computer program product of claim 7, wherein the computer

instructions are further executable for:
15 receiving, from the mobile communication device via the wireless network, a
request to operate in a reduced slotted mode so that the one or more paging slots have

reduced slot cycles.

10.  The computer program product of claim 7, wherein the computer
20 instructions are further executable for:
identifying a predetermined function to be performed by the mobile
communication device; and
setting the reservation indication for the mobile communication device based on
identifying the predetermined function to be performed by the mobile communication

25 device,



9. The conputer program product of claim7, wherein the conputer
instructions are further executable for: 15 receiving, fromthe nobile
comuni cation device via the wireless network, a request to operate in a
reduced slotted node so that the one or nore paging slots have reduced

sl ot cycles. 10. The conputer program product of claim?7, wherein the
conputer 20 instructions are further executable for: identifying a
predeterm ned function to be perfornmed by the nobile comrunication device;
and setting the reservation indication for the nobile communication device
based on identifying the predeterm ned fifction to be perfornmed by the
nobi | e conmuni cation 25 device. 32 11. The conputer program product of
claim7, wherein e s reservation indi ca reseryi.n
ror e pagi ng shots i chIESHEPRE. BC RRHCEEH b ot Persi RSP gicf
pagi ng sl ot s ialksitign edfot estReng@Ri drendi 0 FaRIAE 6dtd Whick eyhpse eacﬂﬂth ﬁE@Elg slot
conput er progra produgt of ?Ia|n17 whereln_the conputer jnstructions are
further exec@faplugaliyet Pagigslofgasieed jaghe mobile GRMMERICRIRE 4SXiFon for t he
nobi | e conmuni cati on device based on a neighbor |ist nmessage for the
mobi | e comuni cation device. 10 13. A network processing conponent for use
in a wrefess comh@ini cdké crempuitsr wenogrant gripdics i ofg claime’,owhemsie the cwaysars;

menory;, _corrpH%%ch%%e%{th%@e%&a% eée%rl n the menory; 15 the conputer

i nstructions berng execu one or nore processors for:
receiving, from asamtg the skvo mwaﬁ@d indRati@yioe ehevinabild@mihiireit 2198 device based

comruni cati on net\/\ﬁ a sl ot { erv tfon i ndi,catiqn for reservi ng one or
oI & on a neighbor’list message for the mobile communication device.

10 13. A network processing component for use in a wireless communication
network, comprising:
ONE OF MOTre Processors;
Memory;
computer instructions stored in the memory;
15 the computer instructions being executable by the one or more processors for:
receiving, from a mobile communication device via the wireless
communication network, a slot reservation indication for reserving one or more
paging slots assigned to the mobile communication device in the wireless
network;
20 receiving, within the wireless communication network, a message request
for the mobile communication device which operates in the wireless network;
refraining from causing a message corresponding to the message request
to be transmitted within one or more paging slots assigned to the mobile
communication device based on identifying the reservation indication for the
25 mobile communication device for reserving the one or more paging slots; and
causing the message to be transmitted within one or more subsequent
paging slots assigned to the mobile communication device after a lapsing of time

associated with the one or more paging slots.



pagi ng slots assigned to the nobile conmunication device in the wireless
network; 20 receiving, wthin the wireless conmuni cati on network, a nessage
request for the nobile conmmuni cation device which operates in the wirel ess
network; refraining fromcausing a nessage corresponding to the nessage
request to be transmtted within one or nore paging slots assigned to the
nobi |l e comruni cati on device based on identifying the reservation
indication for the 25 nobile comrunication device for reserving the one or
nore pagi ng slots; and causing the nessage to be transmtted within one or
nore subsequent paging slots assigned t 0t he nobile comunication device
after a lapsing of tine associated with the one or nore paging slots. 33
14. The network processing conponent of claim 13, wherein the conputer
instructions are further executable for: causing the nessage to be

transm tted wthi mdt heTha@etorlpr@ePag agnsdnehisof blafs 980 Maereiro theh@nipulpdr] e
communi cati on device bﬁseg on faili€g to identify the reservation

i ndi cati on. ¥5TUSHORS A iEhe expatablsiohg conponent  of claim 13, wherein the
conputer instructiRig Mkembdhdd &S veXeadkaRlie vl thtOokeL 6L hagpofbishe
mobi | e communi cation device via the wireless network, a request to operate
in a redutedassigned &dtheoedilssomramiatien detscobasad pe fpbng legdeitioy therrasasvation
reduced S|°thﬁ¥%h§§- 16. The network processing conponent of claim 13,
wherein the conputer 15 instructions are further executable for:
identifying a predetermned function to be performed by the nobile

comruni cation devige; and setting the reservation .indication for the nobile
Communi cat i on devite bRECBCHARTK PRSREIE FORPIRR OF BaBt dintHEd NI be

performed byidhectvabhledutiRrenaiutald PR
10 receiving, from the mobile communication device via the wireless network, a
request to operate in a reduced slotted mode so that the one or more paging slots have

reduced slot cycles.

16.  The network processing component of claim 13, wherein the computer
15  instructions are further executable for:
identifying a predetermined function to be performed by the mobile
communication device; and
setting the reservation indication for the mobile communication device based on
identifying the predetermined function to be performed by the mobile communication

20  device.

17.  The network processing component of claim 13, wherein the slot
reservation indication is for reserving one or more paging slots which comprise each nth
paging slot of a plurality of paging slots assigned to the mobile communication device.

25
18. A method of providing slot reservations in a wireless communication

network, the method comprising the steps of:



20 device. 17. The network processing conponent of claim 13, wherein the
slot reservation indication is for reserving one or nore paging slots

whi ch conprise each nth paging slot of a plurality of paging slots
assigned to the nobile conmunication device. 25 18. A nmethod of providing
slot reservations in a wireless conmuni cation network, the nethod
conprising the steps of: 34 causing a slot reservation indication to be
transmtted froma nobile comunication device to the wirel ess network, the
slot reservation indication for reserving one or nore paging slots of the
wi rel ess network which are assigned to th&" nobile comunication device; 5
refraining fromnonitoring for any nessages in the one or nore paging slots
of the wireless netmork a[%er tr nsnlttln

i ndi cation; and nDnFF@rlng ne or “Hot € ﬁﬁ%@hugn gﬁ%ﬁégg¥o%%nassfnd%% to

the nobile canmunicatidn davided cmefwrrelam;y neReslgots ot Fespanse ihdicaionafsi ng
of time of the reservation of the one g nore pa |ng sl.ots. 10 19, The
p s

met hod of cl $SFRVIRE Oneupt Rare Basgihs Plesy: thp evredismus prerassiged foutet i on

during the rggeyadhennibidin@vRBe or nore paging slots. 15 20. The nethod
of claim 18, further conprising: nonitoring a different channel of the sane

or differ®nt wirefeiginingfraprkonitoringdor amemesegey inrthe engpaynete Bamgsﬂomf)f The
met hod of Cl er@l}e%e sﬁm%o%’%ﬁe??ﬁ%ﬁu%ﬁl{r%he glgt f%@é&&{orﬁ'l (90&10 Posi ti oni ng
pagi ng sl o

Syst em or 1% aurtn 2. he met hod of
claim 18, furt her moomqirigsiong: or more subsequent paging slots assigned to the mobile

communication device for any messages in response to a lapsing of time of the
reservation of the one or more paging slots,
10
19, The method of claim 18, further comprising:
performing a predetermined function during the reservation of the one or more

paging slots.

15 20. The method of claim 18, further comprising:
monitoring a different channel of the same or different wireless network during

the one or more paging slots.

21.  The method of claim 18, further comprising:
20 performing a Global Positioning System or GPS fix during the one or more

paging slots.

22.  The method of claim 18, further comprising:
performing a network scanning operation during the one or more paging slots.
25
23. The method of claim 18, wherein the wireless network comprises a first
wireless network and the mobile communication device has a first transceiver portion for

communicating with the first wireless network, a second transceiver portion for



perform ng a network scanni ng operation during the one or nore paging
slots. 25 23. The nethod of claim 18, wherein the wirel ess network
conprises a first wreless network and the nobile comuni cation device has
a first transceiver portion for comunicating with the first wreless
network, a second transceiver portion for 35 comunicating with a second
w reless network, and an antenna which is shared by the first and the
second transceiver portions, the nmethod further conprising: nonitoring a
channel of the second wireless network with use of the second transceiver
portion during the one or nore paging slots. 5 24. A conput er program
product, conprising: a conputer readable nmedium conputer instructions
stored on th er readabl e nedi.um_the.conmputer instructigns q$i
executabl e byoonaniile RSN BB NGy BEH Ripel oMb iR B8
i ndi cation t dirdvend therssivnt tradsckivenpatiomh thegnetb@fithércatdppivindevi ce to a
W rel ess comuni cati on network, tge sl ot reservation _indjcatiagn for
%a@%ﬁ) R

reserving one or MSPEOEGR tht seepadyirepsseetaknwgith diRiodHhe speend

assigned to thRcBRE do@ti GONAHIIEASH R QY beGng 5Bfsr ai ning from monitoring for
any page nessages in the one or nore 15 paging slots of the wreless
network after transmitting the slot reservation indication; and nonitoring

one or nore subsegyentAggg&nggkﬁhﬁn$§ﬁhan&g@£ ir;tgbe nobi | e conmuni cati on
ofise to I'n

device for any nmessages ITn res a lapsing®of tine of the
reservation of thecengutarreadabe majumg sl ots. 20 25. The conputer program
product of claim 24, %her%infthetco thr in§truthonsdare further
executabl e for: computer instructions stored 6n the computer readable medium;

the computer instructions being executable by one or more processors for:

10 causing a slot reservation indication fo be transmitted from a mobile
communication device to a wireless communication network, the slot reservation
indication for reserving one or more paging slots of the wireless network which
are assigned to the mobile communication device;

refraining from monitoring for any page messages in the one or more

15 paging slots of the wireless network after transmitting the slot reservation

indication; and
monitoring one or more subsequent paging slots assigned to the mobile

communication device for any messages in response to a lapsing of time of the

reservation of the one or more paging slots.

20
25.  The computer program product of claim 24, wherein the computer
instructions are further executable for:
performing a predetermined function during the reservation of the one or more
paging slots.
25

26.  The computer program product of claim 24, wherein the computer

instructions are further executable for:



perform ng a predeterm ned function during the reservation of the one or
nore paging slots. 25 26. The conputer program product of claim 24,
wherein the conputer instructions are further executable for: 36
nmonitoring a different channel of the sane or different wreless network
during the one or nore paging slots. 27. The conputer program product of
claim 24, wherein the conputer 5 instructions are further executable for:
perform ng a G obal Positioning Systemor GPS fix during the one or nore
pagi ng slots. 28. The computer program product of claim 24, wherein the
conmputer 10 instructions are further exetut abl e for: perform ng a network
scanni ng operation during the one or nore paging slots. 29. The conputer
rogram product of_ claim 2 wherein the . w reless,.petwork . conprises a
1ot i rel ess neltBie b Bt I8 i e e O Mg OB R 15
transcei ver pardne@nniods pagpigalatscating with the first wirel ess network, a
second transcei ver portion for comunicating wwth a second wrel ess
network, and an antenna which is shared by the first and the second

transceiver portions, TRe eRPRIE ShrobRal HHSdubORs c1Bgl NG, fadher mexespuad! e

for: nonitoring a channel of "the second wireless network with use of the
second 20 t insHyeEing eve fpoharicaecutale fog t he one or nore paging slots. 30. A

nobi | e comruni cat | QR | Ces IS ng; r LSe of
Wi rel ess transcei@@?”@@ﬁ%ﬁ§§°§%nfﬁ%&%ﬁﬁg§V8§§r§r8?§8§§§%ﬁ§?%§§§ e BAe or
nore processpagnpdong operative to: cause a slot reservation indication to
be transmtted froma nobile
28. The computer program product of claim 24, wherein the computer
10 instructions are further executable for:

performing a network scanning operation during the one or more paging slots.

29.  The computer program product of claim 24, wherein the wireless network

comprises a first wireless network and the mobile communication device has a first

15 transceiver portion for communicating with the first wireless network, a second

transceiver portion for communicating with a second wireless network, and an antenna

which is shared by the first and the second transceiver portions, the computer instructions
being further executable for:

monitoring a channel of the second wireless network with use of the second

20 transceiver portion during the one or more paging slots.

30. A mobile communication device, comprising:
One Or MOre Processors;
a wireless transceiver coupled to the one or more processors;
25 the one or more processors being operative to:
cause a slot reservation indication to be transmitted from a mobile

communication device to a wireless communication network via the wireless



conmmuni cation device to a wreless conunication network via the wrel ess
37 transceiver, the slot reservation indication for reserving one or nore
paging slots of the wirel ess network which are assigned to the nobile
conmmruni cation device; refrain fromnonitoring for any nmessages in the one
or nore paging slots of the wireless network after transmtting the slot
reservation indication; and 5 nonitor one or nore subsequent paging slots
assigned to the nobile comrunication device for any nmessages in response
to a lapsing of tinme of the reservation of the one or nore paging slots.
31. The nobile communication device of cl# m 30, wherein the one or nore
10 processors are further operative to: performa predeternlned function
during the reserv?tlon of th one or. nobi.| e

comuni cati on devi&E“GY% tHEer\Riep éﬁlcﬁcaiﬂﬁ gq‘li’)rn‘gse(g‘r' mﬁé’P‘é & T}gr?opac%r&ggtfg s

are further oper abfﬂﬁewﬁl@lesmwbﬂcrwﬁlcﬁihxfefa@ﬁgmﬁd t6 R@nhedileQfoniriei QAR dovice;
different wireless network during .the one or nore paging slots. 33. The

nobi | e communi cati on de¥REeTgR RINoRPEEOr apperEFaget Hths wBC 6F Mpst pagingyslots

processors are fupfher,RReE Alh¥ik dlr trQﬁ'srn{ﬂf g‘ﬂ?e s%t%&kva'?%ﬁ ifdi QbR GndY St em or
GPS fix during the one or nore paging slot he nobi | e communi cati on

devi ce of5cl ai m 30, mhmpeWn‘@M@OomeNONUthemﬂZ@gﬁ@od@@s@ﬁmnaiéOﬂhﬁﬁméMk
operative to: per ggg] e | t u Q0
pagi ng sl ots. E @HQIOE}V%Q gs@gnﬁﬁﬁgg%gl 01% IJ %%Pgee{o ?%@%Jﬂg 3%" é\%er ein
the wirel ess net msdxvﬁmmnﬂtmea)rfmdrspag&ﬁgﬁbess network and the nobile
communi cati on device further conprises:
31. The mobile communication device of claim 30, wherein the one or more
10 processors are further operative to:

perform a predetermined function during the reservation of the one or more

paging slots.

32. The mobile communication device of claim 30, wherein the one or more
15 processors are further operative to:
monitor a different channel of the same or different wireless network during the

one or more paging slots.

33. The mobile communication device of claim 30, wherein the one or more
20 processors are further operative to:
perform a Global Positioning System or GPS fix during the one or more paging

slots.

34, The mobile communication device of claim 30, wherein the one or more
25  processors are further operative to:

perform a network scanning operation during the one or more paging slots.



the wirel ess transceiver having a first transceiver portion and a second
transceiver 5 portion; the first transceiver portion for comrunicating
with the first wireless network; the second transceiver portion for

comuni cating with a second wireless network; an antenna which is shared
by the first and the second transceiver portions; and the one or nore
processors being further operative to nonitor a channel of the 10 second
wirel ess network with use of the second transceiver portion during the one
or nore paging slots. 36. The nobil e comuni cation device of claim 30,
wherein the one or nore processors are ¥ t her operative to send the sl ot
reservation indication based on a 15 neighbor |ist nessage.

35, The mobile communication device of claim 30, wherein the wireless
network comprises a first wireless network and the mobile communication device further
comprises:

the wireless transceiver having a first transceiver portion and a second transceiver

5  portion;

the first transceiver portion for communicating with the first wireless network;

the second transceiver portion for communicating with a second wireless network;

an antenna which is shared by the first and the second transceiver portions; and

the one or more processors being further operative to monitor a channel of the
10 second wireless network with use of the second transceiver portion during the one or

more paging slots.

36. The mobile communication device of claim 30, wherein the one or more
processors are further operative to send the slot reservation indication based on a

15 neighbor list message.



