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[0002] The present disclosure relates generally to communication, and more

specifically to techniques for accessing and monitoring wireless communication

systems.

III. Background

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, packet data, video, broadcast, messaging, and so
on.  These systems may be multiple-access systems capable of supporting
communication with multiple users by sharing the available system resources.
Examples of such multiple-access systems include Code Division Multiple Access
(CDMA) systems, Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FDMA) systems, Orthogonal Frequency Division
Multiplexing (OFDM), and Opportunity Driven Multiple Access (ODMA). A CDMA
system may implement a radio access technology (RAT) such as Wideband-CDMA (W-
CDMA) or cdma2000, which covers IS-2000, IS-856, and 1S-95 standards. A TDMA
system may implement a RAT such as Global System for Mobile Communications

(GSM). These various RATs and standards are known in the art.
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[0007] A hybrid terminal may be capable of communicating with the 1XEV-DV and
IXEV-DO systems. The terminal is typically able to receive service from one of the two
systems at any given moment depending on the location of the terminal and the desired
service. The terminal may have registered with the 1xEV-DV system and may be
monitoring this system for page and other messages. The terminal may thereafter
attempt to access the 1XEV-DO system to obtain packet data service. The terminal
would then enter a 1XEV-DO access state and perform a sequence of tasks in order to
access the 1XEV-DO system. During the time that the terminal is in the 1XxEV-DO
access state, the terminal is typically not able to monitor the 1XEV-DV system for page

and other messages. Consequently, the terminal may miss an incoming call while

attempting to access the 1xEV-DO system, which is highly undesirabje.
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[0018] Techniques for accessing a first communication system (e.g., a 1XEV-DO
system) with tune-away capability to a second communication system (e.g., a IXEV-DV
system) are described herein. For clarity, these techniques are specifically described
below for a 1XEV-DV system and a 1XEV-DO system.

[0019] In a preferred embodiment, the terminal determines a protected time interval
for an access probe (request) to be sent to the first system and a starting time for sending
the access probe such that the protected time interval does not overlap a tune-away
interval in which the terminal is to be tuned away from the first system. The terminal
then sends the access probe to the first system at the starting time.

[0020] In an embodiment, the terminal transmits at least one access probe in order
to access the first system and may need to wait a pseudo-random time duration between

access probes. The terminal may also need to tune its receiver to the second system at
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In simlar manner. [0022] FIG 1 shows an exenpl ary

ase stations
110 that provide voice and packet data services for terminals 130 located within the
coverage area of these base stations. Similarly, the IXEV-DO system includes a number
of base stations 120 that provide packet data service for terminals 130 located within the
coverage areas of these base stations. Base stations 110 and 120 may be located at
different sites or co-located at the same sites. A base station controller (BSC) 142
couples to base stations 110 and provides coordination and control for these base
stations. Similarly, a BSC 144 couples to base stations 120 and provides coordination
and control for these base stations. BSCs 142 and 144 may further couple to a network
entity 140 that supports communication between the IXEV-DV system and the 1xEV-

DO system.
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[0026] In IS-2000 and IS-95, the paging channel is partitioned into PCH slots. Each
PCH slot has a duration of 80 milliseconds (ms). A terminal is assigned one PCH slot

in each slot cycle of Ty seconds, which is given as:
Tge =1.28%x25" | Eq (1)

where SCI is a slot cycle index that is applicable to the terminal and may be negotiated
between the terminal and the system. The SCI can range from —4 to +7, and the slot

cycle can range from 80 ms to 163.84 seconds, respectively. Each slot cycle contains
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terminal, and software overhead and “clean up” time. The starts of the awake time for
consecutive assigned paging slots are separated by Tsc seconds.

[0028] A hybrid terminal can operate on both the 1XEV-DV and 1xEV-DO systems
by time division multiplexing a single receiver. The hybrid terminal can maintain an
active connection with the 1XEV-DO system to obtain packet data service and monitor
the paging channel on the 1XEV-DV system. This may be achieved by (1) temporarily
halting the 1XEVDO connection prior to each assigned paging slot on the 1xEV-DV
system, (2) tuning the receiver to the 1xXEV-DV system to receive the paging channel,
and (3) tuning the receiver back to the 1XEV-DO system and resuming the 1XEVDO
connection after processing the 1XEV-DV paging channel. Since the 1xEVDO

connection is based on asynchronous bursts of data, temporary halts and resumptions of
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termnal enters a | XEVDO access state and perfornms an
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transmts one or noré access pr
nfyisdeaBles hfodid¥pdPRion. An access probe can only be transmitted starting at a

new access channel cycle but may span one or multiple access channel cycles.

[0032] In IS-856, no transmission is allowed on the reverse link during designated
silence intervals, which occur periodically. Each silence interval has a configurable
duration of Ng; frames. Each fréme has a duration of 26.67 ms (or 16 slots) and is
identified by system time Tsys_g, which is given in units of frames. The silence intervals

start in frames in which T,, , mod (2048x2™ —1)=0.

$,

[0033] FIG. 3 shows a timeline for accessing the 1IXEV-DO system, which is called

an access probe timeline. A terminal may transmit up to Ny access probe sequences to



system responds with an access channel acknow edgnent

(ACAck) nessage that acknow edges successful reception
woho@mwsaacess probe fromthe termnal. |S 856 speaistioemo4124

the manner in which access probes can be transmtted.

[0031] In I S-856, access probes are transmtted on an

access channel to the I xXEVDO system The access

channel is divided into access channel cycles, with

each access channel cycle havingga configurable

duration of NaCd slots. Each slot has a duration of
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E@%ﬁ X 2Nsl -1) =0 . [0033] FIG 3 shows a tineline
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seegk ingalyngsts a periablaegpetosiase.eride teosinal thee geeenatenal pseudo-
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efrainal ypsates A waaayariableaassii.s Sidam o aad descoprpiteshe random

i f, éhe&ﬁ&si s%ilnce. test succeeds or if AlQq consecutive
Yt Sratieh leds i0dP¥st aj | . [0035] After passing the
persistence test, the termnal transmts the first

accesg probe gn, t kgyaccess channel and then |istens
for arf ACAER m?é" 'age*™f fom t he | xEV- DO Eq (2)

where Tyck max 18 the maximum amount of time to wait for an ACAck message before
sending another access probe. Tacx_max is 128 slots in IS-856.

[0036] The terminal then determines the time interval in which the second access
probe will be transmitted. If this probe transmission interval overlaps a silence interval,
then the terminal transmits the access probe after the silence interval. This is achieved
by generating a new pseudo-random number y, adding this new y to the current Yo,
and computing the new random wait duration Tp. The terminal continues to increase the
wait duration until the probe transmission interval does not overlap the silence interval.
The terminal then transmits the second access probe T, slots after the end of the first

access probe.



system If an ACAck nessage i s not received, then the

termnal waits a randomduration of Tp slots, counting
wonwwosiiend of the prior access probe. This pamas2006/004124

wait duration Tp i s also called an inter-probe

backoff and i s conputed as follows. The term na

initially sets a variable totai to zero. The term na

then generates a pseudo random i nteger nunber y that i

s uniformy distributed between 9 and Npt, 0, where
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access grobe sequence in the same nan
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dNI2p deaasxipuaDesmber oft fteds! FdbesAkACESn RFA0GiRAAUEHG e example
the termnal transmits all Np access probes
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gyn tl% gﬁ'\ ?-sthe drpinad rpeoptss anedyGdnk encspagedesslotafter sending the
higE & nthe termnal wajts a o
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OB LSRR IR 2ok o, SO S L
nibdsadel Withih PT,,£X¢ 8Rts bhitat tﬂehﬁistp§&ggsoplroﬁg,d%h MHORE Y al &its the
1XEV-DO access state with a failure indication.

[0040]  The access procedure described above indicates that the terminal performs a
sequence of time-critical tasks for the access probe timeline. The terminal is not able to
tune the receiver away to monitor the 1XEV-DV paging channel without possibly
disrupting this access probe timeline. The terminal is not able to tune away to the
IXEV-DV system during the assigned paging slots because of (1) the random nature of
the inter-probe wait durations T, and the inter-sequence wait durations T, and (2) the
asynchronous nature of the ACAck message from the 1IXEV-DO system.

[0041] FIG. 4 shows monitoring of the IXEV-DV paging channel and accessing of
the 1XEV-DO system by a conventional hybrid terminal. The conventional terminal

stops monitoring the 1XEV-DV paging channel prior to entering the 1xEV-DO access



uniformy distributed between O and NsbO, where Nst, O

is the maxi numwait duration between access probe
weensdsers. The term nal then transmits the seeamas2006/004124

access probe sequence in the sanme manner as the first

access probe sequence. The termnal may transmt up to

Ns access probe sequences for the access procedure.

[ 0039] For the access procedure, the term na

continues to transmt access prqagipes, one at a tine,

until either (1) an ACAck nessage is received fromthe
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Maiether dreqpency A% anthehsystemenil se onTHdetreodificationite the access

: 0 J iver. away. to mopitor the i
1790 Ak oot MOS0 MBn R Yl Bt SPetPRpr e moi
tehisaldoc ESEV DO bpstén aetdsnend Fhmpeeepiniato ths 1REV-BD §stem.

[ Q une._away tE%Ad_he | xEV-DV system during the assigned
B @#]ng Ut gpseipbediment of the ymedified Acaesm prabe rtaneline; Hbe terminal
deRlinga ok ' QURIE

O L Aobk LA A 35 @ SBOLE 17 L SR 0 BEIMEE PO system,
ashelloxtAck nessage fromthe | xEV-DO system [0041] FIG

4 shows nonitoring of the IxEV-DV pagi ng channel and
accesﬁing of the I xEV-DO system by a conventi ona

hybri ot Bl bk > The conventional " ter ni nal st ops Eq (3)
nonitoring the |IxEV-DV pagi ng channel prior to

nt erin he | XEV-DO accessstate at tinme Ta and
Vﬁ'@% Bgﬁ%"rﬁri‘r@PP??éor{ fhae fuethe preepaRiPRg channel after

conpleting the access procedure and iting fromthe

X EV- Do Bl ORI ESheRSg fils top an AGAC e itErRhe LXEV-DO
ter m nal ' while in the | xEV-DO
access Stg?%mﬁk&?ﬁ§§%§§| %@%gﬁéging slot falls between

t i mediof iatiek tota] pabesitesmal.in FI G 4. [0042] The access
probe tinmeline may be nodified to allow a hybrid

Aseshovndh etj@ation (3), the total probe interval includes the transmission time for the
access probe plus the estimated response time for the ACAck message from the 1XEV-
DO system. IS-856 requires a base station to send an ACAck message within 96 slots

of receiving an access probe. IS-856 requires a terminal to wait at most 128 slots before

sending another access probe. The estimated response time T

ack

may be set to a value

between 96 and 128 slots (i.e., 128>T

a

&« =96) or to some other value. The value for

T.o. may be determined based on field measurements, computer simulation, and so on.
[0044]  The terminal transmits the access probe such that the total probe interval
does not overlap a tune-away interval, which is a time interval in which the terminal

needs to tune the receiver to another system. The tune-away interval may correspond to



performinter-systemtasks while accessing the | xEV-DO

system Such inter-systemtasks nmay include nonitoring
woOheospagi4ng channel on anot her system (e.g., tRET/US2006/004124

| XEV-DV systen), naking pilot neasurenents, receiving

signaling, or perform ng sone other task on anot her

frequency and/or another system and so on. The

nodi fication to the access probe tineline, ‘as

descri bed below, mnimally inpaatis the operation of
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duration Ty, where Ny, is selected such that the total probe interval does not overlap the

tune-away interval. For the first access probe in each subsequent access probe
sequence, the terminal may add N, slots to the inter-sequence random wait duration T
or alternatively subtract N, slots from T such that the total probe interval does not
overlap the tune-away interval. Each subsequent access probe may be transmitted in the
same manner.

[0047]  FIG. 5 shows transmission of access probes with tune-away capability. The
terminal transmits a first access probe at time T; and does not receive an ACAck
message for this access probe. The terminal then determines a random wait duration Ty,
for a second access probe, where T,, may be either T or Tp. The terminal next
determines the total probe interval Ty for the second access probe, as shown in
equation (3). This total probe interval occurs between times T4 and T;, where T4 is Ty,

slots after the end of the first access probe at time T». The terminal needs to tune away



an access channel cycle that neets the probe

transm ssion criterion, which is nonoverl appi ng of the
woev@losp4obe interval with a tune-away intervaPCT/TIS2®6/004124

starting access channel cycle may be determned in

various manners. [0045] In a first schenme for

determ ning the starting access channel cycle, the

termnal first determ nes the randomwait duration (if

any) for the access probe in thganormal manner, as

6§ecifLed &g %5-856_and descri bed above. The terni nal
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fefe N T e & Toct Eif rminal then tranemite thel sepom@beccess probe at time
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Sh& 150 '$t Lac bbs 8oy dtse thiy crdhoh theufest aensss pabeesd ipraobst Ty

; h 1 nal dd Na sl h
£PRR 45 TS i ML B Al el af it P e terminal completes the
t@ahiraissiah oy eleyse8oHt 4864 phbbeSdlthe Waﬁfgﬁéﬁ?ﬁ&%%ég% V\mligsseage at time

h
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TisnvRichay befergdine Wb sBagienninabmey theprtofeawsytob@other system at time
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(e ek o 0 S B e S BBl gl
tﬁg‘gl,ma? ﬁéliaya&f‘egrén%?lé%@? offHfee fiest areeas prdbermndedetemiimastha random
Wﬁﬁe@gﬁﬁr%@%y é%g?%@g%ﬂ%c%%srsaq%sg %&gtagﬁéfﬁ%f?a%q%g% a tune-away
indesvelr imi simglat ientetala gitenbe intatver. VBbr e irst access probe in the first
access probe sequence, the terminal may transmit this access probe starting in the access
channel cycle immediately after any silence interval and any tune-away interval. For
each subsequent access probe in the first access probe sequence, the terminal generates
a pseudo-random number y and computes the random wait duration Tp, as shown in
equation (2). The terminal then determines whether (1) the probe transmission interval
overlaps a silence interval or (2) the total probe interval overlaps a tune-away interval.
If either condition (1) or (2) is true, then the terminal generates a new pseudo-random
number y, adds this new y to the current yy, and computes the new random wait
duration T,. The terminal continues to increase the wait duration T, until (a) the probe

transmission interval does not overlap a silence interval and (b) the total probe interval



tai for the second access probe, as shown in equation
(3). This total probe interval occurs between tinmes T
wanwelgs24nhere T4 is Tw slots after the end of PCIAIS2006/004124
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and tung back to the Il;(nEV% D%ﬁsfg‘twg)m at tinme T8. [0050]
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1 Ssian.int erval L
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the normal manner without the need to delay any of these access probes.

[0054] As shown in FIG. 6, the modified access probe timeline allows the terminal
to tune away and monitor another system with a short interruption in the access
procedure. Without the tune away capability, the terminal would not be able monitor
the 1XEV-DV paging channel during 1xEV-DO system access and may miss page
messages. The tune away capability may significantly reduce the missed page rate due
to IXEVDO system access.

[0055]  For the embodiment described above, an access probe is transmitted such

that the total probe interval does not overlap any portion of a tune-away interval. This



overlaps a silence interval or (2) the total probe

interval overlaps a tune-away interval. |f either
woaowiosixan (1) or (2) is true, then the term nR&CT/US2006/004124

generates a new pseudo-random nunber y , adds this new

y to the current totai, and conputes the new random

wait duration Tp. The term nal continues to increase

the wait duration Tp until (a) the probe transm ssion

i nterval does not overlap a sileagce interval and (Db)

t he. t.ot al obe interval does _not overlap a tune-away
P’ﬁ%&tﬂ%ﬂaﬁﬁ% Rletedh e fammvnal daps APt seachio mansmitctssIXEV-DV

t . i or access o
P08 ol Ok Sa Bl s BRI REEER moniorin e
Wb RysTem et yage measages sncptho HREVENOasys@h fol ah A& A& MBessage.

BRE' - The term gaég contjinues to increase the wait
@r 8t ornFOohRE PR ? _}mﬂ@% g}edﬁ%dlflfé%ﬁ%ﬁsgﬁmh@ timeliney dle terminal
HOaRMIRGN V&L pAdbeasueh BRaR éx?E@cEE( ?étsggl%@ i dée%enoﬁ, gtg?arﬁap a tune-

probe interval does not overlap a tune-away rnte
Y IéaHiln dfortthis rembrogdirgerits the tpnebef frasmist@edse RhSPEverTAp a tune-

Ts. f f the |
L8 ABNAHEIE elRi P e SihTlinclS 1F658p srem@sbasacurently

scdieerBonetha1kEVEDVAghRie For e @&k 7l £Beshrdi 2S8R Sion example
total probe interval® overlaps a tune-away

robe if the
Wé‘rly &{IG EbW@\?’@‘fO,ndt Jeeesy PEebesmpy bp @rangnittne_dmmﬁimg edtlier than time
?stﬁlﬁtdo?g)létfﬁgaaﬁoﬁgf?&stﬁn channel cycle that is sone

[pseudo an_d m nyn‘oer of sSlots f_romthe end of the
POFE- awdy therdeseripgiion aboed, @ackeafinaNdd1fg e BSHtes AR RIsmission of

ycle i di at el fter the end of the tune-away
SO ArOn] sttt prots LB (ainthectapied reopocime) mgprlaps a
thuleaw XEMitdXAIS Y et h A {58t - DV, pagin -
channe}IEMtgy a hybrid ?glrm g{sttmé r?rﬁn%tgzhén%%%{ﬁ %8‘9%@‘6%551 exit the
IXEYBRO tarenss state. if e tune-afviay sntenvak essedy © peedeR@uRRE Qluration (e.g.,
er m transmts the first and second access

000" The Rerali bRy rhaifior ailireaBRkaRen SPek éxbBeate 1XEVDO
abCAsktavessage. For the third access probe, the

{’(‘fﬁéﬂ] nalE eterm nes the randomwait duration Tp and
[ t ot BlGpf shews atrseeess 700 patformess] bihathybhid temtiakl for accessing

i - ' | d .
U 1R S8 LR DS BiBkel MELYAL e Mbociment i
whidibtbe byriiizal slelay's or SR dAGORS SrafiBREoh LARS HE S8 ]%?‘tc)f such that the

it hout. the delay is shown by a dashed box in
tc&ll pa{%etfgﬁ‘&tr% %P? (AVERanhiuge-apey inthivell access probe
[605oPWs tIhRial] ,rHH@Jm- itor. the
I XE%— DV pal‘gz;i i 2gt chan ane 5 ét#ﬁga?%r@%gfn&s@?gﬁﬂ%m TS glaﬂ?gﬁ?quence
toaenseans! fpyasigbls mpfaydleredsranhaccess probe to one (block 710). Prior to starting

a new access probe sequence, the terminal performs a persistence test (block 712). A

determination is then made whether (1) the persistence test succeeds or (2) the number

of consecutive unsuccessful persistence tests exceeds 4/ g (block 714). If both

conditions are false and the answer is ‘No’ for block 714, then the terminal returns to
block 712 to perform another persistence test. Otherwise, if either condition is true and
the answer is “Yes’ for block 714, then the terminal proceeds to block 720 and starts the
new access probe sequence.

[0060]  Prior to transmitting a new access probe, the terminal determines a starting

access channel cycle for sending the access probe such that the total probe interval does



the normal manner wi thout the need to delay any of

t hese access probes. [0054] As shown in FIG 6, the
woudicfosediaccess probe tineline allows the terRCHAIS2006/004124
tune away and nonitor another systemwth a short
interruption in the access procedure. Wthout the tune

away capability, the term nal would not be able

nonitor the | XEV-DV pagi ng channel during |xEV-DO

system access and may m ss page jgessages. The tune

away capability may significantly reduce the m ssed

pelgeverlap & teneeaway injcEvad(blogls 72 Ahtesarting @GS} cizmneltdyele may be

' d i bed ab , [ .
BT Mo 6 B0 RS S RS g some i

ARhnE@Y ETheaR il BRhtdefils B Rwl A08sPWRYe Iah RS éfiﬁltlal% access channel

Thi srestriction may be relaxed if the term na es

RYtle ek 122)+ Adies frresmigingtthe pocess Vbethe termimatiwaits for an ACAck
t Ot | i Vi S 4l tipl h i t
3! SrtRCr Sl 1LY, LISERRELISH MSUSEN v e

telvmirnak Betnbiohisy sthenadcess arocAGiAe kwitkss agreesk ORaRhtibf (block 726).

anot her enbodi ment of the nodified access probe

Dithestvisneil anhaCekmesahge isams nedesveanafess CES Sslptsolb@nsh€ nd of the

that the expected response tinme does not overlap a

EerfEsaniRbe. thew aydgternppgtianhis snedebwlithrenthe mdinpmobember of access
sion_ ti.e overl a

5 A B Y bR o SRERLRY ol St o, i

u ~Fecgive fr.amthe | xEV-D t Far .
TR GEPECLSRL b N6 el St bl v Sacssenmsied 3Pk T ierferminal
thefideerminke tiRcia enprotRcRESomR MAREIUFRYoDE, hiWad fHi€furation (block
g#zsrti,ng earljer than tinmne T and c_onpl eting at or
erlhq igammgl thegostarny to blagk daQ ¢ itjsnsmois 2ok @cceshprobe for the

bt %essglglég%/%qtgﬁm%xpedi tes the transmission of an

access pr e total probe interval (or the

B0ptLt edf the spomsemt iumher of srckanaobesthan Bea@ngyit fortias Mtent access
t er m nal al so termipate the access procedure

Th
%rﬁge SSQUENGS, AN WEE i o essl of klogk 7t3g.ethpg rfeded¢rayination is made
WHEtBE VAL M&ﬁﬁﬁﬁmﬁn@&%@&@gﬁ’@& gﬁ_‘cﬁiﬁé’ﬁdeg had Bedr sentQE., whether

ne). The termnal may providé a failure indication

apdn, Elocki THD)t HE tHexdnebeEr mcDNessthet atuabl§ 0@5Bicrdmhdated’(block 742).
shows a process 700 performed by a hybrid term nal for
‘Heeclegsinghthen detexmuepibesiyptor-eenuantenrandor-veriguration Ts and waits this

SB35 50 e R 5 SRR 5 B b
tast paioe esimitptiape eucivctgrod®Rquence. Back in block 740, if the maximum
number of access probe sequences has been sent and the answer is ‘Yes’, then the
terminal terminates the access procedure with a failure indication (block 746).

[0062]  For clarity, the access techniques with tune-away capability have been
described specifically for 1XEV-DV and 1XxEV-DO systems. These techniques may be
used for other wireless communication systems such as, for example, a W-CDMA
system, a GSM system, a wireless local area network (WLAN) such as an IEEE 802.11
network, an Orthogonal Frequency Djvision Multiple Access (OFDMA) system, and so
on. These techniques allow a terminal to access a system while performing tasks for
one or more other systems. For example, the terminal may access the 1XEV-DO system
while monitoring a paging channel in the 1XEV-DV system, making pilot measurement

in a W-CDMA system and/or a GSM system, and so on.



total probe interval does not overlap a tune-away
interval. [0059] Initially, the termnal sets a
woanicaskmai1s for the current access probe sequeRCE/US2006/004124
one and a variable p for the current access probe to

one (block 710). Prior to starting a new access probe
sequence, the term nal perforns a persistence test

(block 712). A determination is then nmade whether (1)

the persistence test succeeds orng(2) the nunber of
ersi stence tests exceeds Al

O Gt b et ot ot s
s em D, R L 555, 0SS LT Sy om0

returns to block 712 to performa :

feeqnd canmunisaiie) SYstene:(t-Be ra7btﬁ’f\dﬂ114 r}i’ @?stdﬁ]rﬁ).: THE _téiﬁilinél hRtermines a
.1S.'Yes' for bloc , then the term na

i 8¢ g‘?ro%k%fiﬁ Iﬂ"ﬂﬁe 1 b st oy Eherfasit avsteas éblpeloBED) and an

proceeas

seacted eespohR0GRE BF iafrackRo ARSI fbA%HE ﬁ}ge’vscygsegﬁsfgr the access

robe, the termnal determnes a starting ac
Fgﬂ%ﬁ’E?Ck&léP-eTh%wn@mbth@g deteemines e psotpetebems Wetbrviahfdr the access

I ' val doesnot, overl ap a tune-awa

‘?rﬁ'fﬁetr’%té °F§P§?§“%{°“$HP% il ifrenﬁpgeteﬁsrgspen%ﬁm@p (block 814)

TBpaireteetad tibe idered 18 medinkamesty A WecH fhb Sécefler REERLF o the first
hene descgﬁ eg\ﬁabove or in sone other manner. e

SS’ %?W‘I MI mgy, B ¢Indhey &hpagtaclersspanse tiencatnd K2) the transmission

' &g&ﬁgﬁ@{g cycle (block 722). After
tﬁﬁg}ﬂginﬂ]tgte?gg thg accgggneb?/obe, the termnal waits for
[B8pdAcAckharissmage tharf deternABACK stRGSA UM for ls65RhY b a@Sss probe
S ﬂjtﬁgimhgggotie‘g C(lgl.ock 724, then the termnal termnates

the access Broe BB Hoss aef@vedap aﬁwecmayomte(rmldglock 816).
Th&XGtarti ' st i1 S : recei ve

Ao Tack o oL T am e en Gr TRePAk Bles pFGFIE s preudo
TR Waifidyration. nBhis stariieg thmd enaptet dibnndedformeatt BHMoved backward

Yy C . or obes ha en nt for the current
| 1@%1?2,?5 ng{dgg,e ﬁ}gé glg%n(glé‘?tl?n. sg_]c'e’c f%ﬁéx(:ﬁ t qu:prmct(egﬁ@@q(mterval does
ng3Qkerlap b thieaams wWeervals TROlerminBEMeN 364 RQLE a%é:'tsi probe to the first

i ncrepent ed .gbl ock 732). The termnal then _ :
SXSE%H Fht'ersiyHps dimethierk Skt Ther tetmimal Tturan do bidcksS 10hif Sinother
adEabi ; k 4). : m nal .t returns to
it oc& Oggég ? J())q}tzl:r fae%lg’ rr%st d%tig%]elbv&gé%g Oé:kpg@g@ngotfm{’lﬁét_es the process
othei¥iemt access probe sequence. [0061] If the maxi mum

ccess pr.ohes. has been sent for the current
Lo e Fgfﬁoges%gga &3?18‘3‘ aﬁafa{ﬂh@f #hemeedimentoks hybud terminal 130.
Taiied 1880inclulded adwH6k&Y Hoddh! P dofhnTRi&s Hg\éﬂﬁéﬂﬁg&e systems

maxj mum nunber of access probe sequénces
(egen]tx’E\{-]_)é/_ ang\heE MdPO systems), a controller 940, a memory 942, and a timer
944. On the transmit path, data and signaling to be sent by terminal 130 are processed
(e.g., formatted, encoded, and interleaved) by an encoder 922 and further processed
(e.g., modulated, spread, channelized, and scrambled) by a modulator (Mod) 924 to
generate a stream of data chips. A transmitter unit (TMTR) 932 conditions (e.g.,
converts to analog, filters, amplifies, and frequency upconverts) the data chip stream to
generate a reverse link signal, which is transmitted via an antenna 936. Op the receive
path, forward link signals transmitted by base stations in the systems are received by
antenna 936 and provided to a receiver unit (RCVR) 938. Receiver unit 938 conditions

(e.g., filters, amplifies, frequency downconverts, and digitizes) the received signal to

generate data samples. A demodulator (Demod) 926 processes (e.g., descrambles,



= Ns (block 740). If the answer is "No', then variable

s is increnented (block 742). The term nal then

wdebt@ros¥zaes t he inter-sequence random wait dur ®CTaS2006/004124
and waits this duration (block 744). The term nal then
returns to block 712 to perform a persistence test

prior to initiating a new access probe sequence. Back

in block 740, if the maxi mum nunber of access probe
sequences has been sent and the gnswer is 'Yes', then

the termnal term nates the access procedure with a

fledpreade, dhanhietiaes, and (dehodila®dbihe c{aﬂi)ﬁﬁﬂpl&)tro abt@nisynbol estimates.

the acce hni ques th une- away abil ity have
Bedeso ﬁ%&?%‘ftsaﬁersweeqSFqs cFI9aYES A s e £3pepol estimates
&/ §Etﬁfﬁ5dec53&f’ ﬁatﬁembgéie@modﬁ@at&s% fcﬁfnoﬁ{lﬁﬁfr 9 6 and decoder

wi rel ess conmuni cati on systens such for exanplé
W@DNEK @ympéqmerﬁedmmsy@emrproaesmr %2@31&31 tnay dle [mmaded on a single

2.11 network, an
SRS Peab (TERRy e Rul GASTA AR A e (reRoller 940
sieaiceyMo4anend Qiriet- 941 e Sehek& Mk Peerdra | hrovéstinkeANsRlfied by the
to access a systemwhile perform ng tasks for one or
RStENet her systems. For exanple, the term nal may

@ﬁﬁgﬁﬁs t@&lt{ Elgfv Pag\ﬁ%as Sysiggéﬂaﬁoﬁr%?' a% {' %Pﬁ\s Qvagurp %rminal 130.

Veemsuty enit 19142 |sm>ra pogiavicalgs heddaa dléétf bﬁc@‘&dﬂ%p’s«fmd other units.
nd SO on. FI.G. 8 shows a process 800 perforned
gm%{ Hrod Setrrﬁ%nﬁapf%aﬁ%%sggé? Agfermipp pdien to send access probes to

SRITRInE AL d Ofe SlXEtVeﬂb( s&m) aftd lvﬁ@( t%&yﬂaﬁr@) AbihBy " system (e.g.,

tune- away capability t a second conmuni cation Syst
the. IgEV-BV ssEignDV (égrstoéln@ 940|' nnyump}mreat pabeesri®0riaEIa. 7 to access

r ansyj on ti or a to be sent t :
bR BD S rile bR e Re e LD E s Secar IakssbA0Q shown in
Figes.for an acknOV\A edgnent fromthe first systemfor

t he access probe (block 812). The term nal then
&l mi nids agcesoeelutiqupstWith tunstawayataphbility Mescaibed dsrein may be

Hﬁxpggﬁ?lptgc? Sg g/g%%ﬁssgl% :Er{sa (Jer:zasrkﬁ ,1t§i15ase 1%1}68tr%age%eduqqlﬂgented in
hﬂﬂ@&ﬁealsoﬁtﬁaﬂeh er ta Bfﬁmbllﬁh@cm/ derdol. WRHICh Hab®wdr€ GRip¥ehentftion, the

tuned to the first system and may_ be between (1) the
BRPEEEITH & 4% NeACCPiFE g RYSIED) MOREOT pratker ysEEI 20d AR on may be

{i’xhﬂein d]h@d SHRGCERIor 1ﬁ§1%0&§ﬁ3st 81 al Jlgrpa@ éloé:]c-&%rst Egié gital signal

termnesastartln I
pnoodzseingukslwiceh adSPhe), pratgraﬂnnnebietlog(e denices (HLDsjpﬁsldrmbgrammable
erI -away i nterval | ock 816). This
%.r%fr%gj ﬁ?@fﬁ%yp%eéesggi& i%ﬂnfrﬁﬂ?rﬁy PSR Hent g migroprocessors,
éléétﬁfm@@&ﬁée%, BiRP@lcRrbfic A8 &148@ned to perform the functions described

herein, or a combination thereof.

[0068] For a software implementation, the access techniques with tune-away
capability may be implemented with modules (e.g., procedures, functions, and so on)
that perform the functions described herein. The software codes may be stored in a
memory unit (e.g., memory unit 942 in FIG. 9) and executed by a processor (e.g.,
controller 940). The memory unit may be implemented within the processor or external
to the processor.

[0069] Various modifications to the described embodiments will be readily apparent
to those skilled in the art, and the generic principles defined herein may be applied to

other embodiments without departing from the spirit or scope of the invention.



random wait duration. This starting tinme may be
advanced forward or noved backward in tinme, if needed,
woyom/osi2se duration sel ected such that the proPreTiuseoos/004124

time interval does not overlap a tune-away interval.
The term nal then sends the access probe to the first
systemat the starting tinme (block 818). The term na
returns to block 810 if another access probe is to be
sent, as determned in block 820, and term nates the
process otherw se. [0065] FIG 9 shows a bl ock diagram
of an enbodi nent of a hybrid term nal 130. Term nal

{ ncl ' dem for comuni cation with
Wﬂ pl ewgf/g?gﬁ\s@%‘glg@ XEV-DV and | XEV- DO syst ens),
a controller 940, a nmenory 942, and a tiner 944. On
the transmt path, data and signaling to be sent by
term nal 130 are processed (e.g., formatted, encoded,
and interleaved) by an encoder 922 and further
processed (e.g., nodul ated, spread, channelized, and
scranbl ed) by a nodul ator (Mdd) 924 to generate a
stream of data chips. Atransmtter unit (TMIR) 932
conditions (e.g., converts to analog, filters,
anplifies, and frequency upconverts) the data chip
,Streamto generate a reverse link signal, which is
transmtted via an antenna 936. On the receive path,
forward link signals transmtted by base stations in
the systens are received by antenna 936 and provi ded
to a receiver unit (RCVR) 938. Receiver unit 938
conditions (e.qg., filters, anplifies, frequency
downconverts, and digitizes) the received signal to
generate data sanples. A denodul ator (Denod) 926
processes (e.g., descranbl es, despreads, channeli zes,
and denodul ates) the data sanples to obtain synmbo
estimates. A decoder 928 further processes (e.g.,
dei nterl eaves and decodes) the synbol estimates to
obt ai n decoded data. Encoder 922, nodul ator 924,
denodul at or 926, and decoder 928 may be inpl enented by
a nmodem processor 920 and may be provided on a single
application specific integrated circuit (ASIC) al ong
wth, e.g., the controller 940, nenory 942, and tiner
942. These units perform processing as specified by
the systens. [0066] Controller 940 directs the
operation of various units within term nal 130. Menory
unit 942 stores program codes and data used by
controll er 940 and other units.




Timer 944 provides timng information used to

wo 20®Igi2 ne when to send access probes to onepgyais&ins/004124

(e.g., the IxXEV-DO systen) and when to tune away to
anot her system (e.g., the I XEV-DV system. Controller
940 may i npl ement process 700 in FIG 7 to access the
| XEV- DO system whil e nonitoring the | XEV-DV system or
process 800 shown in FIG 8. [0067] The access

techni ques with tune-away capabdlity described herein
may be inplenented by various neans. For exanpl e,
these techni ques nmay be i(GhAIMSt ed i n har dwar e,
software, or a conbination thereof. For a hardware

i npl enentation, the processing units used to access

one syste ] ]ﬁg‘% r system and so on may be

i np|1§nem§%a%%§5%n olllrfgrmre ASI Cs, digital signal

pr ocessmotlef SFRireddogi t al si gnal processing devi ces
(DSPDs), programmabl e | ogi c.device PLDs fiel

pr ogr anmedieyRg %P%ﬂt‘?cé‘ipgt%(i?P@@’f‘fwﬁ?ré%@%%srssﬁeq&sgcan be sent to
contt Al 85 AmulicatiG &Rk, 0l I ers, m croprocessors,

el ectronic devices, ‘other electronic units designed to
per f or m t dgerinine i Bargng dizey fdyewendieeihn, acepss gequest such that the

conmbi natjqgn. thereof... [0068] FoO of

i npl @Hﬁeﬁfegtq’rn&?ﬂmetrﬁaé dg[ésc (gsolvf) 3 2r‘1ﬁléir(lsj—easVJ a:%?{nﬁr\{ab nagflavvay

capabi | i t yifmy sEflind"Pleereas eequust to il dirktesonfraugication system at
procedures, functions, and so on) that performthe

f unctheststinge8®ei bed herein. The software codes may be
stored in a nenory unit (e.g., nmenory unit 942 in FIG

9) and executed by a processor (e.g., controller 940).

The penor Yhe Bpgarareyofadainni | ferteartcothpuisiogi n t he

rocessor or external to the processor. [.0069] Var.
od  Teat VoG8 b e RIBSE Bl SHBIA ieht G e Wieh the
1§ ik YuRRRE kR Yirst Qrili@SBatinl dybieh, kg t he art, and the

generic principles defined hefrein may be applied to
ot hewherehnthiertent-sway irteal idepane intgrvik nvhied tBpreceivepis tuned

scope of the invention. [0070] WHAT IS CLAI MED
Ay gy %E’thk% st Cﬁﬁ%&é‘ﬁ%‘? E%Sge&%]rrpri sing: a controller

configured to determne a protected tine interval when
an access request can be sent to a first co ni catj on

syst@m  The apparatus of claim 1, wherein the controller is further configured to
determine an expected response time for an acknowledgment from first
communication system for the access request, and

determine the protected time interval based on the expected response time.

4. The apparatus of claim 1, wherein the controller is further configured to

determine a transmission time for the access request,

determine the protected time interval further based on the transmission time.

5. The apparatus of claim 1, wherein the controller is further configured to

determine an initial time for sending the access request, and

set the starting time to the initial time plus or minus a zero or non-zero time
duration selected such that transmission of the access request at the starting time results

in the protected time interval not overlapping the tune-away interval.



determne a starting tine for sending the access

request such that the protected tine interval does not
woversloag4a t une-away interval, and initiate serdrTug200be04124

access request to the first comruni cati on system at

the starting tine. 2. The apparatus of claiml,

further conprising: a receiver, wherein the protected

time interval is a tinme interval in which the receiver

is tuned to the first communicatjjon system and

wherein the tune-away interval is atinme interval in

whi ch the receiver is tuned away fromthe first

comupi cat ion system .3. . The aratus of claiml1, ]

ehor aPn_t hd R GRERT B it PRI B Rngahads fgther configured to

deatenink ﬁ?s@t&loeféﬁg&h Qehit' RSRAISH Lt BB thOnif time to the en% of a prior

acknow edgnent from first communication systemfor the

reeessieqyestplus the pasudaiendemyiwait duretiqr. ot ect ed ti e

i nterval based on the expected response tine. 4. The

apparatus of claim1, wherein the controller is

further cofhe gppestut 6f claire ! MvRBreth the@dRFbES! i® PutldMBonfigured to
for the access request, determ ne the protected tine

iniffalizg dhe tartingelime so B e afirepripmagnspsssisiesst, tp rsterine a pseudo-
4he f ' , 2rej.n th ntroller is . .

Rt T NN —
sehthi repesthéetarotiring a pgudstandand waitduritons it hdv@icingBe starting

to the jnitial ti plus or mnus a zero Or non-zero
PR s i PG EC S EHUEHAY ther SARE SaReoR el infige protected

@1‘1316%ﬁérvﬁ?ﬁéi_@ﬁz&rlﬂfpiﬁg‘lﬁe%Iré[at\ﬂldiﬂnfe?-\rﬁ?. results in the
protected tinme interval not overlapping the tune-away

interval.6. The apparatus of claim5, wherein the

contrgller—is _further.configured to determ ne_a i

p$eud§'- r an?:i%?na%eﬁr?msd% é{n]nbh gh%re’t“ot?lg éf)mtr%@ it furthgr configured to

ditave theOrdcbigel Rl ik 18 d§dcOid B6RBRBICABENBFSte! pioritB&he tune-away
seudo-randomwait duration. 7. The afggar atus of claim

-p 1 . . -
pleryi) @ity diRet e Aecebier & tung bagk thihe fushédmyuineidation system after
th@itl}ﬂeai&aéﬁn{e?\%l_ﬁ arting tine to the end of a prior

q

access request, to determ ne a pseudo random wai t
duration, to advance the starting tine by the

pseudo-random wait duration, and to repeat determ ning
a pseldo- r dHfIBRRARES Olgisigt B-owherria thevarieelieg it fsther configured to

8éciVd h%ﬁging channel from the second communication system during the tune-away

interval.

10.  The apparatus of claim 1, wherein the tune-away interval corresponds to

an assigned paging slot for a second communication system.

11. The apparatus of claim 1, wherein the tune-away interval corresponds to

a pilot transmission or a signaling transmission from a second communication system.

12. The apparatus of claim 1, wherein the tune-away interval corresponds to

a measurement interval for a second communication system.

13. A method comprising:



time until transm ssion of the access request at the
starting tine results in the protected tine interval
woabosmsexl appi ng the tune-away interval. 8. TheCT/US2006/004124
apparatus of claim?2, wherein the controller is
further configured to direct the receiver to tune to a
second commruni cation systemprior to the tune-away
interval and to direct the receiver to tune back to
the first comuni cation system after the tune-away
interval. 9. The apparatus of Alai m 8, wherein the
cont Ei%ehﬁfni rﬁs?&%&é&@& tigu%rm{e% 85 5P al RS BeR tOBBIsBAL to a first
channe I'o e second conmuni cation system during _
chienunivatoR Wedteinn gy padtecteOtimEhisteays dredttaus tvhe dnterived I which a
wherein the tune-away interval corresponds to an
reesiiey Heangshig; they et 6eMPYPICAN LB BSHE c onmuni cat i on
syst %@?erﬂaﬂrd%%-r h %aﬁfh%ﬁﬂrﬁé k% sOfdifed BeMcdess Wrlet sich kiRt the protected
tune-away I nterval corresponds to a pilot transm ssion .
tintie imtesvajriaks nof dvednp riteshorayf intaryal, e deiedaway interval being a time

.communi catjan system 12. The.a [ a . gl )
SRRRLI R AR A iy Pt 8P L FORE e Bt S Rm A AOh System and
meas Lééﬁdlﬁgﬁhei A&k Yeluekiab ti HECEIMaRIoMiLT yateiroat the starting time.
system 13. A nethod conprising:determning a

protected tine interval for an access request to be
sent to afir .catix0 e Dr t :
e Vit ors TEUFSROEEIP MSKA TR CEnBRR, B! flcected time
iheBeIl Kelthd Sccbisnegudsocdrigists r st communi cati on system

determning a starting tine f‘g]r8 sendi Qﬁf?t he access
requé@fef@ﬁéﬁgﬁﬁréﬂsr{lﬁ%l%?lgleef@i AL IGAHERy val does not

over | ap. & kN0 &nANAY D kEpYRle tihB ol R SrRYGYleligthéitViadm the first
being a tinme“interval in which the receiver is tuned
@wayurficoiontsystemi fos the@osassireiqoedti and syst em and sendi ng

t he access request to .the first .co ' ' _
TSR H P SRTTIEh B e Pk Bhmision
heREd heleRBetiat REFUNRE Afet he protected tine interval

for the access request conprises determning a
transm ssion tine for the access request, determ ning

an_expect efl { E0ONSE JLHP1 AndinIhE WRWLHAREMe @ik tme for

the f1Trst ion systemtor the acce request,
s'éﬁ@iing the access request comprises

determining a pseudo-random wait duration,

setting the starting time to the end of a prior access request plus the pseudo-
random wait duration, and

adjusting the starting time either forward or backward in time, if needed, by a
time duration selected such that transmission of the access request at the adjusted
starting time results in the protected time interval not overlapping the tune-away

interval.

16.  The method of claim 13, further comprising:

tuning the receiver to a second communication system prior to the tune-away
interval;

receiving a paging channel from the second communication system; and

tuning the receiver back to the first communication system after the tune-away

interval.



determining the protected tinme interval based on at
| east one of the transm ssion tine and the expected
woespossaiti mre. 15. The nmethod of claim 13, wheCeEius200ke04124
determining the starting tine for sending the access
request conprises determ ning a pseudo-random wai t

duration, setting the starting tinme to the end of a

prior access request plus the pseudo random wai t

duration, and adjusting the st a%i ng tine either

forward or backward in tinme, if“fleeded, by a tine

duration sel ected such that transm ssion of the access
request at the adjusted starting tine results in the

pr ot et ed Anmppirainecemprisiog: over | appi ng t he tune-awnay
o B 5P R 5Bl OLB P s reaest o o sen
10O4TRL i coRtrn@Tic AR S BleRt, ithd pioledidte titiéniateavi Yoeirdt £1ti@d interval in
receiving a pagi ng channel fromthe second
whighaaecearar éhuagdtodhe Ty OMIRIHGLEREYSSRei ver back to

the fjrst ' ' : 5

 nt or i 5F TR0 8uFal Bl Endlfk 2Fe G Hoducst such that
e peotedted tigiedntprval éodsamt bvariapi antiee-aehy froervaln thecioes sway interval
request to be sent to a first co ni cati on_ system —
e pFigiesinteavel iR Nighhthe reagivopds tged 2R Ofth{HEr s Crpmunication
gyggeﬁﬁaﬂdrecei ver is tuned to the first conmunication

ystem neans for determning a stalling tinme for

sendi mgartshfer acroliss theeapgesstreguash ta et fitsheompmynisetiesystem at the
tine i.nterval does not overlap a tune-away interval,

YHEDE §HE: away interval being a tinme interval in which

the receiver is tuned away fromthe first

conmuni cati on systenm and nmeans for sending the access.
requeb¥ t oThhapparass efomeimi at Whereky dicemeghs dpfe determining the

?r%%rc{eldqgn frn@Vzg]fSr thyagce@“éal%@stt lc!émsﬁsegl aim 17, wherein
e neans t1or etermni ng t'he

means for determining a transmission time for the access request,

means for determining an expected response time for an acknowledgment from
the first communication system for the access request, and

means for determining the protected time interval based on the transmission time

and the expected response time.

19.  The apparatus of claim 17, wherein the means for determining the
starting time for sending the access request comprises

means for determining a pseudo-random wait duration,

means for setting the starting time to the end of a prior access request plus the
pseudo-random wait duration, and

means for adjusting the starting time either forward or backward in time, if
needed, by a time duration selected such that transmission of the access request at the
adjusted starting time results in the protected time interval not overlapping the tune-

away interval.

20.  The apparatus of claim 17, further comprising:



protected tine interval for the access request

conprises neans for determning a transm ssion tine
woaoostlse4access request, neans for determ ni ngrPaW/US2006/004124

expected response tinme for an acknow edgnent fromthe

first conmuni cation systemfor the access request, and

nmeans for determning the protected tine interval

based on the transm ssion tinme and the expected

response tine. 19. The apparat us, of claim 17, wherein

the means for determning the stgrting time for

sendi Agahd CoraBERSSthe QELERTr 16 ANRCOSE SoMBRARREafiOK system prior to the

deternmi ning a pseudo-random wait duration, neans for

swetgwRy Ipsevabt arting tine to the end of a prior access

B

or baealeanay fbritoningnke rdckiveekatddyp thy fasttdomenehicaionystem after the
sel ect ed such that transm ssion of the access request
ey dgict@led starting time results in the protected

time interval not overlapping the tuneaway interval.

20. The apparatus of claim 17, further

conpr £&i ngAmearisle oomprising nichinegeidable medm sebolg machine-
co__mqyg' catti on s%;?stemeori or to the t ne-%vva% I nterval;

LR EDIPSFRUERY IOHEYSE HBGEHGOTRABEFCH BHCHY second
COMUBkEAKINE N SivEceid tiRBdntBaNForf O atddd RGubfi®o be sent to a first
receiver back to the first communication system after _
£oramupicatienaysterns Bevpriotected timg infervat Ibeingompimies inigrval in which a
MREALNS E2d8 M Sl AnlRchiigl RgARChi neexecut abl e
Instructions to cause a processor 'n a wirel ess device

to: desterminae starfingtieet o séridivy thet Rcyslreduest arhabaeds protected
request tq be sent to a first communjcation syste ) )

{ipe 1piehiak doeschatioyeriama Bingawap dntsgyak the H@%%ﬂ@t&rv@# Reing a time
WS iR WIBQRINY 8Ecelvir MDA 4yt ﬁ]@mft%ﬁ Bst E&Eﬁﬂﬂfcﬁtﬁéﬂ Sdtem; and -
system determine a startingtime for sending the

accesdiree queshission lof theatccdsh eequegtte dheefikst ¢amemimit etiaradystem at the
(th%ﬁs not overlap a tune-away interval, the tune-away

WEFHC heing a tine

22.  The article of claim 21, and further for storing instructions operable to

determine a transmission time for the access request;

determine an expected response time for an acknowledgment from the first
communication system for the access request; and

determine the protected time interval based on the transmission time and the

expected response time.

23.  The article of claim 21, and further for storing instructions operable to

determine a pseudo-random wait duration;

set the starting time to the end of a prior access request plus the pseudo-random
wait duration; and

adjust the starting time either forward or backward in time, if needed, by a time
duration selected such that transmission of the access request at the adjusted starting

time results in the protected time interval not overlapping the tune-away interval.



interval in which the receiver is tuned away fromthe

first communi cation system and direct transm ssion of
woOhercasexass request to the first communi cati onPEeyAISew5/004124
at the starting tine. 22. The article of claim?21l, and
further for storing instructions operable to determ ne

a transmssion tine for the access request; determ ne

an expected response tine for an acknow edgnent from

the first comuni cation systemfgr the access request;

and determ ne the protected tinme interval based on the
transg@#ssi Ghetaitivte ahdaith2l, aned dathed forasRDRSasthici®ns dserable to
The article of claim?21, and further for storing

instr E}H?‘?totﬁg r%‘i?éY“éHPéu?%acﬁé?%}drﬁqwnﬂmﬁéféﬂhéyﬁtedﬂm to the tune-
Wehy i gt i on; set the starting tinme to the end of a

prior access request plus the pseudo-random wait

dur at diegt recegtion plis pagihgclsmaeltfrory thd sveomrl ¢dremuhionti@r Ystem; and
or bagkward in tinme, if needed, by a tine duration

sel ec (fi’é%gﬁ"t’f?cf’ll‘f &k tot tP‘&?l‘%?ﬁ“%%% %&ﬁf”@%l CRIARUB{CRUL SYSEgy alder the tune-
aWay feragl] usted starting tine results in the protected

tinme interval not overl apping the tune-away

interval.24. The article of claim21, and further for

stori I nstruetions erable to direct the receiver
to tugg' a Z&e%gtﬁadggﬁ%ﬁ%né% T’YSWH%?/%CF%%C%IPPIS?%'O t he
t uneadaxyrohintiigy ¥ plotedidd 86k ineBRAPTIOH Acedd RAGPE be sent to a data

channel fromthe second comuni cation systenm and ) )
By SOMYEcation Sy, the Prefpred BER Ipigrvahbeing pdtme interval in which a

£R8; -isga{é'dqg t@@&?%lgfsgﬁémt he tuneaway interval. 25.
A et hod of

performn ystem access, conpri sing:
det er déteinmging pstattmgtaedest ichennehtgdly fidr deadingnth@acessrequest such

eguest to he.sent to data only conmuni cat.i on
(G Enprolaisd B deien! ApfrendtrervRle BEF Y o8 IPeREl, the tune-away
infdr@ilVBding M WheC tht@vACGRWRh IR (d4BREr thﬁ b g)ataaﬁléwla}ﬁd voice
system determning a starting access channel cycle

¢uRMyRiGaionsysisa, avdess request such that the protected

tinme ée@lterv does not a tune- avva)(hé nt er val

a
the tirh élln tﬁclsa/ access§ request %’ ?hreI c%?a only system at starting acc¢ess channel

cycle.

26.  The method of claim 25, wherein the determining the protected time
interval for the access request comprises

determining a transmission time for the access request,

determining an expected response time for an acknowledgment from the data
only system for the access request, and

setting the protected time interval based on the transmission time and the

expected response time.

27. The method of claim 25, wherein the determining the starting access
channel cycle for sending the access request comprises

determining a pseudo-random wait duration,

setting the starting access channel cycle to a first access channel cycle located
immediately after the end of a prior access request plus the pseudo-random wait

duration, and



interval being a tinme interval in which the receiver

is tuned to a data and voi ce conmmuni cati on systen and
weenwiogge4 he access request to the data only syeraIse@b/004124

the starting access channel cycle. 26. The nethod of

claim25, wherein the determning the protected tine

interval for the access request conprises determ ning

a transmssion tinme for the access request,

determ ning an expected response,dinme for an

acknow edgnent fromthe data only systemfor the

acces sele@ipges secoad dicsast tchamel beclprastiec Etaﬂirgi dBess channel cycle if

interval based on the transm ssion tinme and the '

BRSSPt TRLCsh Al A clifeb At Gl Gyl results in the

PRREREd B %ltgl%pmﬂragﬁg tHequsd-Bhy efgcess channel

cycle for sending th a%cess request conprises

determ ning a pseudo-random wait duration, setting the

starti access . ch . cycle to first, acces .
chann 2 F‘g cycl'® n?egﬁoéﬁgfgc?‘?%‘ég iwz‘Fqu@/ a’gfsf“é?ndt a7eess rhangel gycle is after

Hel fakt REERThadiRYLRIE. Pl us the pseudo-random wai t
duration, andselecting a second access channel cycle

as the starting access channel cycle if transm ssion
of thggacc t..a h ir access channel
cycl eg?'es uﬁf’é n{eﬁgﬁ‘g C%Jarl%ltztesc fuerI (51 % ?é@pﬁl%{%r val

over | ammgide tréveivier etha\da and tvefcélste@dGriof RetheBlOby Bf interval;
claim 27, wherein the second access channel cycle is

af t er TCRYIRE 3 Rising chwarel froap His dagd devoigrsysteRy 2pgt hod

of cl ginf2Me rdddVePBACKGS TR b4 Qﬁl;y g&é’[t&igrb?ﬁfe [ht% thitt & Phterval.

to the data and volce system pr une- a
interval; receiving a pagi ng channel fromthe data and
voi ce system and tuning the receiver back to the data
only systemafter the tune-away interval.



