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referred to herein as long-term evolution (LTE) equipment.

[0003] Some UEs have the capability to communicate in a packet switched mode,
wherein a data stream representing a portion of a call or session is divided into packets
that are given unique identifiers. The packets might then be transmitted from a source to
a destination along different paths and might arrive at the destination at different times.
Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol (VolP) is a well-known system for
packet switched-based voice communication over the Internet. The term “VoIP” will refer
herein to any packet switched voice call connected via the Internet, regardless of the

specific technology that might be used to make the calll.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] For a nore conpl et e under st andi ng
of this disclosure, reference is now nade to the follow ng bri ef
description, taken in connection with the acconpanyi ng draw ngs and
detai |l ed description, wherein |ike reference nunerals represent |ike parts.
[0006] Figure 1 is a block diagramof a tel ecommunicati ons system accordi ng
to an enbodi nent of the disclosure. [0007]Figure 2 is a diagram
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' nel ug;;e%?flc set of such characteristics can be referred to as a resource. An ENB typically
establishes a different resource for each UE with which it is communicating at any
particular time.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a more complete understanding of this disclosure, reference is now made
to the following brief description, taken in connection with the accompanying drawings
and detailed description, wherein like reference numerals represent like parts.
[0006] Figure 1 is a block diagram of a telecommunications system according to an
embodiment of the disclosure.
[0007] Figure 2 is a diagram illustrating on-durations and off-durations for a user
equipment according to an embodiment of the disclosure.
[0008] Figure 3 is a diagram of a method for a transmitting control signal according to
an embodiment of the disclosure.
[0009] Figure 4 is a diagram of a wireless communications system including a user
equipment operable for some of the various embodiments of the disclosure.
[0010] Figure 5 is a block diagram of a user equipment operable for some of the
various embodiments of the disclosure.
[0011] Figure 6 is a diagram of a software environment that may be implemented on a
user equipment operable for some of the various embodiments of the disclosure.
[0012] Figure 7 illustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION

[0013] It should be understood at the outset that although illustrative implementations
of one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of techniques, whether
currently known or in existence. The disclosure should in no way be limited to the
illustrative implementations, drawings, and techniques illustrated below, including the
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equi pnent operable for sone of the various enbodi nents of the disclosure.
[0010] Figure 5 is a bl ock diagram of a user equi pnment operable for sone of
the various enbodi ments of the disclosure. [0011]Figure 6 is a diagramof a
sof tware environnent that may be inplenmented on a user equi pnment operable
for sone of the various enbodinents of the disclosure. [0012] Figure 7
illustrates an exenplary general - purpose conputer system suitable for
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[0015] In another embodiment, a user equipment (UE) is provided that is configured to
transmit a control signal to an enhanced node B (ENB). The UE includes a component
configured to interrupt a scheduled off-duration to establish a resource between the UE
and the ENB and to transmit the control signal over the resource at substantially the same
time the control signal is generated.
[0016] In another embodiment, a method for transmitting a control signal from a user
equipment (UE) to an enhanced node B (ENB) is provided. The method includes
interrupting a scheduled off-duration to establish a resource between the UE and the
ENB. The method includes transmitting the control signal over the resource at
substantially the same time the control signal is generated.
[0017] Figure 1 illustrates an embodiment of a wireless telecommunications system
100 that includes a UE 10 capable of communicating with an ENB 20 or a similar
component. Transmissions of various types of information can take place between the
UE 10 and the ENB 20. For example, the UE 10 might send the ENB 20 various types of
application layer data such as VolP data packets and data packets containing information
related to web browsing, emailing, and other user applications, all of which may be
referred to as user plane data. Other types of information related to the UE's application
layer will be familiar to one of skill in the art. Any.signal containing such information will
be referred to herein as a data signal 30. Information associated with a data signal 30 will
be referred to herein as user plane data.
[0018] The UE 10 might also send the ENB 20 various types of control signaling such
as layer 1 scheduling requests, layer 2 radio resource control (RRC) messages and
mobility measurement messages, and other control messages, all of which may be
referred to as control plane data, and is familiar to one of skill in the art. The UE 10

typically generates such messages as needed to initiate or maintain a call. Any such
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exenpl ary designs and inplenentations illustrated and descri bed herein, but
may be nodified within the scope of the appended clains along with their
full scope of equivalents. [0014]1In an enbodi nent, a user equipnent (UE) is
provided that includes a processor configured to transmt control plane
data irrespective of on-duration/off-duration status. [0015]1n another
enbodi ment, a user equi pment (UE) is provided that is configured to
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control signal 40 from the UE 10 will be familiar to one of skill in the art. Any such
response by the ENB 20 to a control signal 40 sent by the UE 10 will be referred to herein
as a response signal 50.

[0021] |n order to save battery power, the UE 10 might periodically alternate between
a high-power mode and a low-power mode. For example, using techniques known as
discontinuous reception (DRX) and discontinuous transmission (DTX), the UE 10 might
periodically enter short periods of relatively high power consumption during which data
¢an be transmitted and received. Such periods will be referred to herein as on-durations.
Between the on-durations, the UE 10 might enter longer periods in which power
consumption is reduced and data is not transmitted or received. Such periods will be
referred to herein as off-durations. A balance between power savings and performance
can be achieved by making the off-durations as long as possible while still keeping the
on-durations long enough for the UE 10 to properly transmit and receive data.

[0022] The term “DRX” is sometimes used generically to refer to either discontinuous
reception or discontinuous transmission. To avoid confusion, the terms “on-duration” and
“off-duration” will be used herein to refer to a UE’s capability to transmit and receive data,

regardless of whether the data is being transmitted from or received by the UE 10.
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[ 0018] The UE 10 m ght also send the ENB 20 various types of control
signaling such as layer 1 scheduling requests, |layer 2 radio resource
control (RRC) nessages and nobility neasurenent nessages, and other control
nmessages, all of which may be referred to as control plane data, and is

famliar to one of skill in the art. The UE 10 typically generates such
nmessages as needed to initiate or maintain a call. Any such signal wll be
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[0025] In an embodiment, control signals 40 generated by the UE 10 are transmitted
to the ENB 20 at substantially the same time that the control signals 40 are generated,
regardless of the status of the on-durations 210 and the off-durations 220 at the time the
control signals 40 are transmitted. That is, if a control signal 40 is generated during what
would otherwise be an off-duration 220, the UE 10 briefly enters an unscheduled on-
duration during which a resource is established between the UE 10 and the ENB 20. The
unscheduled on-duration is of a long enough duration to allow the transmission of the
control signa! 40. Control signals 40 generated during regularly scheduled on-durations
210 are transmitted during the on-durations 210 in the standard manner. Data signals 30

are also transmitted during on-durations 210 in the standard manner.



reception or discontinuous transm ssion. To avoid confusion, the terns
"on-duration" and "off-duration”™ will be used herein to refer to a UE's
capability to transmt and receive data, regardl ess of whether the data is
being transmtted fromor received by the UE 10. [0023]Figure 2

Il lustrates an idealized view of on-durations and off-durations for the UE
10. On-durations 210 with higher power usage alternate in tine with
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timer's run time. The response timer's run time might be specified by the ENB 20, and
the ENB 20 might then transmit this information to the response timer 60. The response
timer 60 would then run for the time specified by the ENB 20. The response timer 60
might be located in the UE 10, as shown in Figure 1, or might be located elsewhere.
[0028] This is illustrated in Figure 2, where a control signal 40 is generated during off-
duration 220¢. As discussed previously, a resource is established between the UE 10
and the ENB 20 to allow for transmission of the control signal 40, even though the UE 10
would otherwise be in an off-duration. The response timer 60 is started when the control
signal 40 is sent and the UE 10 remains awake until the response timer's end time 230 is

reached. The length of time that is likely to pass before the response signal 50 is
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signals 40 are generated, service quality may be inproved. For exanple, if
the ENB 20 receives a nobility measurenent nessage fromthe UE 10 shortly
after the UE 10 nakes the neasurenent, the UE' s call mght be less |ikely
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[0031] 1t is well known in the art that synchronization between the UE 10
and the ENB 20 m ght be needed for communication to take place between
those two entities. To achieve this synchronization, the ENB 20, or sone
ot her conponent, mght include a timng alignnent conponent that
periodically sends a timng alignnment signal to the UE 10 to keep the ENB
20 and the UE 10 in synchronization. If the UE 10 does not receive such a
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aMhodTAAN=H ot (e 400 i ENEZ] Ao batyorens CrupkeBne e st er

tine ﬁf&t thél argeon HeeUEqoWerdfe € EINBHaded itifdl0eifcd RS ENB Rl

fromt NB 20. I'n an embodinent, if the timng alignment timer 70

expir enghttassusm thah aynchrosizatior hee deemtiest ang, mj ttlrrﬁérugEﬂIﬁ)U&o&tmfﬁleaS&:eu ve
at| hﬂgg gnrregt signal within the timng alignment tinmer's run tinme, the
UE 10 $ e SR channel. The timng alignnment tinmer 70 m ght be

| ocat pyb34) t 'Fglfe 30iustratédamnembobiingetiteofla methBidgBOO Her trapsinittinglcoatbier e.
[0033 Alternatlvel or in addition, atinmer related to timng ali 8nrrent

mI ght Sigpalseireman A& teyare BMBeNAL 2ock 310.ha sehedyled Ritduraien rig dafeabteshia ol
pl ane t
NG, baSBhish HoESal B betiRER il PR AR, IHerEREL | ARG 230 Mo Mrbif slabafis,

been trapsmitied wivghtthé neisbude tdﬁ&eulﬂétérﬂlallp thel eas® tiree 3Re ctantrad| signal is

[0034] Figure 3 illustrates an enbodi nrent of a nethod 300 for transmtting
contr@eN@@¢Hthl s froma UE to an ENB. At block 310, a schedul ed of f-duration

Tl L1 B A L e s e U R

t he sembotlimentt b theohif dI0. sﬂdmaUE 40gieneperable. fqrooxdemegting aspertsueht M@ es a

wirel ?Ilssglogare tctﬁtelc? scﬁo re sh naulldn%lo\"% il to these implementations. Though
illustrated as a mobile phone, the UE 10 may take various forms including a wireless
handset, a pager, a personal digital assistant (PDA), a portable computer, a tablet
computer, or a laptop computer. Many suitable devices combine some or all of these
functions. In some embodiments of the disclosure, the UE 10 is not a general purpose
computing device like a portable, laptop or tablet computer, but rather is a special-
purpose communications device such as a mobile phone, a wireless handset, a pager, a
PDA, or a telecommunications device installed in a vehicle. In another embodiment, the
UE 10 may be a portable, laptop or other computing device. The UE 10 may support
specialized activities such as gaming, inventory control, job control, and/or task
management functions, and so on.
[0036] The UE 10 includes a display 402. The UE 10 also includes a touch-sensitive
surface, a keyboard or other input keys generally referred as 404 for input by a user. The
keyboard may be a full or reduced alphanumeric keyboard such as QWERTY, Dvorak,
AZERTY, and sequential types, or a traditional numeric keypad with alphabet letters
associated with a telephone keypad. The input keys may include a trackwheel, an exit or
escape key, a trackball, and other navigational or functional keys, which may be inwardly
depressed to provide further input function. The UE 10 may present options for the user
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enbodi nent of the UE 10. The UE 10 is operable for inplenmenting aspects of
t he di sclosure, but the disclosure should not be limted to these

i npl enentations. Though illustrated as a nobile phone, the UE 10 may take
various forms including a wirel ess handset, a pager, a personal digital
assistant (PDA), a portable conputer, a tablet conputer, or a |laptop
conputer. Many suitable devices conbine sone or all of these functions. In
sonme fondeiditmreomtsolefortthe udies td astuats, antbifor 0Brsks jos ottwr iadigatees fir theupeste
conputjng device like a portable, |aptop or tablet conputer, but rather is
a spe@'?%ﬂupur pose conmuni cati ons device such as a nobile phone, a wireless

handsflfg:s??np% WER1 PRy Rirther beLESIOdaTH Ert! fretisthd et Sinb Ay hedbers ®

vehi c anot her enbodi ment, the UE 10 may be a portable Is_;r)]t op_or
ot her diabopuaiiows pammeter valseston configurieg $he opesatian ef theedEat.i heilE 1uch

i - t | . ] traol Lor . :
Funct Maaurtht SERssy 05 Blormistwalt o TinyRld Bhicdhe R IB50RE tq ey
al so pophihes. ariceecdpplieatons Hrayssonfigas the BEYIDR perdormovarsus opstomiasgs
generally referred as 404 for input by a user. Th&éﬁ board may be a full
or refunstiansiinpreshorseite useyoaterartione nhdditiongiierh réma)«%aﬂ@,gr%maﬁed

. t . . | ol
nsooRyl Gafiied byEriendt, I SariBTlb LENFaRsY base SRIERE'a Mt

t r ackub@sds, poit, oka peer UBst@pe key, a trackball, and other navigational or
functional ke

. whi ch be | dly d t i de_ furt i nput
f unct [GRE1 ThAmand thetanaie SERICHRNE HeCHBIR R Tne JE Dhece it Biaerbi s
for tpfﬁiﬁﬁaﬁ%}g{éﬁ%@y £YHOSh W BSRSES paGe OtTAEI wélh Baga tRay bk Wbtdified wier to

direc may further accept data entry fromthe user,
i ncl udirelpsswdnemsnicationswithra wdreleassnetwoshecesss, apdsa el tewar.igaeehyE he

ti ft UE.10. The UE 10,. f
op 1 Pithwiar amy e ireiss MmmEokanSR nesHORCRT sESIehh Afo TR neloR, 48 10 L
may Cegihel s alifed Refibrk @0BeELEN &5 B¢ ItemetuMia ez eifeless dink amsl the wirshonse

to user Interaction. Additionall ¥¢I the UE 10 may be %rbograrrrred and/ g[io

conf i getveatkother VEHK) bias aceess texinrimation sif ¥aNRUsePeie sy saeh 854 Seiyer

appt 1 dE a0 el T o fEisah it iy peStiiin BHERG disbfay 402.0 Mtemately, | o
di spl @k BE210 A aecssWrd netgerk 40letvelgipageenblE He aslingiaseah intermediayess

comuni cations with a wirel ess network access node, a cell tower, a peer UE
10, oin arglaptype ORAGRIYEELf CORRERIMAt i on network or system 400. The network

400 | igst'fséq'jpl eﬂg%@e ? YWhéed I BIoURr Hiaép‘ﬁn SUmR 8% ube VRIS Belariely aftiidown

W rel i nk he w red networkK, the UE 10 has access to information on
var i ogenpenentssof WEs H0ase depietadsin an@mbiidimest @ subaeiofithg lipledvaompasntent

et woPRtas ARy ronmnte ok st ey S BRLARY up B8, fF, 16, e EECES |02
or hmﬁqd&& Qfdiqifeéi‘ @@fﬁffai Efbcekﬁ’@r?’éﬁﬁ’)gswzaﬁd shewmndry [H0dc kaslishgwanthef UEND UF

10. e a variety'o nown con];ponents of UEs 10 are depicted, in an
enmbodinmaynfurthes inshste an antesniai andsfiont@ndontihBeS, meadin frageeRsYolil) tanseeiNent s

not listed may, be included | J - i e
Si gnalsﬁbr 38«%@99 Paé%a%gﬁrdé’%ag'ﬁsﬁgﬁoﬁ@s%gﬁ C'%?héﬂ%\/\sn:lg’t eé%@éi:%gér%? ker

furt hep14i B dad8efpordBrBNAn igR/dutsuttinterfdce 3B, 8@6movabledineniare gaeh830,(RF)
transcei ver 508, an anal og baseband processivr‘}gﬁlunit 510, a ﬁrci)cro hone 512,

an_ eanpivereal Sesiak bris {UBB):paTb5a30R oMt range. Wheless sorBupigation SUBYSEs 515,
bl A0 i ; , hort

 ange Ay 8 ALt 5%, £ RofbetBos b S ERR PPl CIE vinigiinadfgludea todolgnol

| qui depsiive %urfdbsﬁ?;{y 3(511_(2:0)3 cmﬂirclterrﬁiQ,iTcgalcqi;e-goumw Idey@BsGGGD)ecglmﬁ?ace

530, an LCD controller a arge-coupl e evi,ce caner .

caner 3536@ﬂt¢a5n¢r@rC%@,"eé%ésaa@q?8b%l8b?}o%935|°6‘m91§y%9'§'t %S%eﬁﬁ’ggr é"s?g In

an e“%‘?ﬂkse ééq?@%ghttﬁé UEE18 hdPinclude! diéenaiaider dikprd teht diesmatyprbiiaé adeash not

provi
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sensitive screen. In an enbodi nent, the DSP 502 nmay comruni cate directly
with the nenory 504 wi thout passing through the input/output interface 518.
[ 0040] The DSP 502 or sone other formof controller or central processing
unit operates to control the various conponents of the UE 10 in accordance
w th enbedded software or firmvare stored in nenory 504 or stored in nenory
contained within the DSP 502 itself In addition to the enbedded software or
fi r ngersitiviechscreSk. 3602ameyniodiment the H28P H82 mayt camsuicate direatly mdthntiseor y

504 or nmde aiJable vi.a informtion carrier di ch as portable data
stora@@"?%’)ﬂisg A& _”f Hﬁsﬁ‘ﬂgrﬂ"\fglﬂgg?‘?\%wp OE@PE'%%%ﬁ!a wired or wireless
net mgdm])mﬂwecatsmrmz SRasop | dtRat k@t ol doMiofler®Y GSHIRII i Sroc@ssigTRinited

set of macChi ne-readabl e instructions that configure the DSP 502 todprow de

t hfe deperatas foucantiad tae wayous)comwonapﬁgl ofdheildn 19ointaraoedanoe with ienreddede
nai oty S RE o Bsbg5T B Ho AR MFRRNE PRI SHRLIE BRP. soe

may bsopitef. dafalidgiticn iy &é chijodded softhvelre o8 firheasd, the MISRI502t mag alxesutgnal s,
enabling the UE 10 to send and receive infornmation froma ]gel | yl ar net wor k

or sopibentapplicalioas| stered W the awmernaPhic dhade avisldlakler vaJpiarmghen Gaeder e

10. | | : | | ;

i ¢ (e SR 2 Beptpoid st mERt (K e RRfoNbG mdfofdarttanioyia

out pufvireMdvQuirelpes aletwork cAmmumidations. t Bhe lapptication seftivare may comprisa RO
rati on; i d tial .di Sit ' b

T | eampiedh gl MasHaP T BaTROI R Bictpe ol enBa o DHPCe R evidretie

ant e”&ésiPébdruE&deHaI@%r he éaé!%tiﬂﬁ%pﬂ%l‘é‘ﬁ\%y% KiBRdeleI RbRE/aPE Hstuclicmedance

mat chi ng conponent RF power anplifiers, and/or |ow noise anplifiers.
[ 0042b& beodeBsed by sndintespret@sormranwiles so indirgatbhegnfighire thenGSPceier ti ng

recei Lgnals to ba and and co r{iLn r Lt Syl ls to
re 1 taghe B AT 8nend T B alloRis Vb e RESVIES 5 TR, bet B2
under girgRds! SighAk! 4Ag @lé@#ﬁ*ica?iﬂ?ﬁélsprmﬁg nhef WEt i@l isepdsant aseive
nodul ati on/ derodul ati on, codi ng/ decodi ng, 1nterleaving/deinterleavi n%,

spr eaiiforgiatiepfrenad Bnegliularveetuerk £t sqrperqther avalalile wWirelgss IcemmyRIgalons
Fourier, tr f.or m_n cycli.c ' '

o1 anaf ISR SL RS o ekt PBLL0 K pibBLmerE = dheping S font &8 AR
her e gRigangiude mhddipiesatérpiason slpidrt Seamyfarming eneldsi myltipte inputenElipend/ or

di d | | | 1 h I, I ' . h
anal oguat QYIAAG) BPERRE s KnowTtio-ass skilnd i aBoVICh pRgatges Hay
Procestiifl Ybiial aiﬁ}efsﬁkgﬁ\gﬁgggéégﬁgé t%ﬁean% BlerEbAes effivft chBfnelPesidigiis of

the Al Fron e anal og baseband processing unit 510
my bandlntngredse chaneelothroughpupr ddes antegnarand frantieoe uipbO& aravoinclysieci i c

o & tenda Jyaihp e/ impggbncd SEIHIRG SoREBnats” REBANS: MBS, Aftdftoly 510

noise amplifiers.

[0042] The RF transceiver 508 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. In some
descriptions a radio transceiver or RF transceiver may be understood to include other
signal processing functionality such as modulation/demodulation, coding/decoding,
interleaving/deinterleaving, spreading/despreading, inverse fast Fourier transforming
(IFFT)/fast Fourier transforming (FFT), cyclic prefix appending/removal, and other signal
processing functions. For the purposes of clarity, the description here separates the
description of this signal processing from the RF and/or radio stage and conceptually
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processing of inputs and outputs, for exanple anal og processing of inputs
fromthe mcrophone 512 and the headset 516 and outputs to the earpiece 514
and the headset 516. To that end, the anal og baseband processing unit 510
may have ports for connecting to the built-in mcrophone 512 and the
ear pi ece speaker 514 that enable the UE 10 to be used as a cell phone. The
anal og baseband processing unit 510 may further include a port for
connealibcges that digral grbcessing he the andiegf baseband rprpbessing nidit Sidladed/or the

confiqurati The anal og baseband ro essing upit,. 51 ide .
i g1 t DA 508rn elfer GRoLREPEResRNgult; Th3pma s EROHERe A Ao b BBV ¢ o
conveg?Both@ny}ﬁ tRERStERAA Sdnﬂ”ﬁ‘on@'Ern%CS(D@rhnd thes 8ABI08 dibaRA  Frocédsing ast

sonme o unctionality of the anal og baseband procéssing unit 510 may be
provi ded S0 tiayi belcoprhinsd 1 vgecwnpone precessing eitrpnd/osapplieatvspspesficor by

ot her entr I oc units. [0044] The DSP 502 may perform

nodul Q?Wﬁfﬁ%ﬂgﬂ{fﬁgﬁggﬂ *codi ng/ decodl ng, interleaving/deinterleaving,
spr eaqoauBjdespr@aghdley bavstiamd prsd mfg iupit Brensiay providé! FaTous astalog
Fouri er transf ormn FFT), cy cI iC pr I X appendi ng/ renoval , and_ot her

si gnalprenessingsphing mnob@ytmggotqra@@mmetwalpg desessiRgnAinireyis AE the an
nbod
CeonnOERPaBR i AT e pBadedtiefd dhd ot 1 le Bafbigis 332 i Mo headset |

nmodul &Bon, T eatnend) Ith@rémnvg rigasebard sproeassing, umhc'o'mormay hewei pents for
function the DSP 502 ma erform dei nt er in decadi and
denod ¢PEREEING tPthQrJRH"FT BHP'PI%%?E rtﬁ?‘@x%?fﬂeé’eﬁp ﬁg(ﬁ%%n ﬁ‘? B%Jency
di vi si Pbms%i‘i a%céﬁél? B@g@@he%‘é &eband rb&é’és‘i@unlf 810 W further
transm ter unctron t may péertorm nodul ation, coding,

i nt er lirdwdeng, pomfmrcsmnbahmg ko ar headset an stharhangs-fegsl nUV@Ph@n%IG@ﬂl speaker
appendi n an f a_receiver function the DSP

pref i ﬁopg&‘ﬁﬁﬁq’” g aﬁ%‘&&%ﬁsqbﬁaﬂs‘r "gERTSIY vaki%y %%O%Ia%"ﬁg{ ‘glgco@x’ Ada?%d
demd‘ébﬁﬁrér@}bn ihbridt Q@ﬁal"ﬂﬁéﬂtl@ﬁSarkje@r‘iﬁ!@é-ﬁwlgﬁﬁpécbm@rslaﬁs‘m ttye bppoding s@nghal

processi ng ncti1ons and conbi nati ons of signal proce55|ng fupnctions may be
per f oiredtidry. t e sDGR Moqnma athieastrsopn ofathec Sepriienaliyeolytie, analog

| t k th
enboapranpand Pracassid i PLTRYCEE Bralded s AaRafotBking i dmadhet oy
a Uselrexhﬁlritlhﬂb tt?@@%%@i%?@ﬁbﬁ@rct@;\tratmo?eﬁﬂrgglamtand tg setnd and re;:e| ;/e
e-mail or text messages e i nput/outpu erface i nt erconpect.s the
DSP 5d004dd vﬁh@o&ﬁ‘%tsﬁ@% é’%aYangelq’ffTérg“Q@é' WOW%W@%‘]‘P%O& odifg/qegading,
rermv%l (gjﬂﬁﬂ?[{q&r@% gﬁ%aﬁr@dé’ﬁré%bg’a iRvérad @ﬁtangrléPrtfdr&f’drﬁ\m@e

operatl e Intertfaces may be the USB interface 522
and t mEFFSrf)ﬁast Fourige tmns&branng ¢F)|ﬁ1i),| myclm pmmxsmpemlmgénanml antkotbeB signal

interface 522 pay be use e the UE 10 an | so en E 10
Lo f LrigereseTis lanctions BRepaptdo Dk SvreIoss SRR PRty 87 SbRdmebEob
comput her h edxiom)i foata on
su[)rp syez(t%gﬁl%gh 8 CG nci bﬁgj rgﬁﬁélﬁ%argga&%oﬁbmﬂgmwg‘ @Qn %tpgrface an | EEE
802. 11ransrrplterafunotmn ethes DSFh1562f ey, p@ﬁomWG@Wéﬁo%h@W'%aﬂfﬁ@ﬂ%‘fﬂ@ﬂ edRd

conmmuni cat j.on su ste whi ch e

i ol GEEeaa A R 4 derbyerobfPRofiafe. BSRa0R, tay: el Beshlchding,

[ 0046]qHigeHeMihg %Mng rur@r damedalbBonayn famntﬁmremmmmttfoe eRGMpEOM ao t he
alert 526 that, when triggered, causes the UE 10 to provide a notige to the

user, drthogenanfseauensy divisgimmultiley aeepss (QRLIMEG) teshnnlog, apRlFationelox the

526 [. 0, (o} r n ents
such Jteramier Bile i B B0z el oo fiata 8 e, e e
by si Ifast fouridr raabforhing) randycyelieprefix appepding andrﬁmea ngprefdnmhﬂndﬂg BSi? a
particul ar caller. [0047] The key ad 5&18%?ugl es t DSP 53 "X f

i nt er follPe 1928 PITEYVSYRICoREE R m’@ PGS rla”ts SIS

ent er r r e rd
525 e s A erBRGHoIET M S IEIEES I DI et e %??ak
AZERTY and sequential types, or a traditional nuneric keypad with al phabet
| etters associated with a tel ephone kdypad. The input keys may include a
trackwheel, an exit or escape key, a trackball, and ot her navigational or
functi onal keys, which may be inwardly depressed to provide further input
function. Another input nmechanismnmay be the LCD 530, which may include
touch screen



capability and al so display text and/or graphics to the user. The LCD
controller 532 couples the DSP 502 to the LCD 530. [0048] The CCD canera
534, if equipped, enables the UE 10 to take digital pictures. The DSP 502
communi cates with the CCD canmera 534 via the canera controller 536. In

anot her enbodi nent, a canera operating according to a technol ogy ot her than
Char ge Coupl ed Device caneras may be enpl oyed. The GPS sensor 538 is

coupl pdodessingefubSioris0and codibdmationg| of lsignab psodassimgniynsirenemayi i pegormeater eby
enabl i nq tgﬁf}.lgg,}o to determine its position. Various other peripherals my
al so B¥he deéd“to provide additional functions, e.g., radio and

t el evirga r thap. Fi it | rat dhe " 602
that o L L B O SR e ey
syst elagebanst pra@essingainipbp H. de sams ambodimentsntheh¢anmunicatiestmay prowide

w rel SUETER eBbRay araBiidR URiriba AletRid Salfel X A0E e )
t o apgkhd aindoRceRbleraifl ortert AReEAGed) I ThY Shptcitpimtanterfadd 518cintedeonnects
appl i cation nanagenent services ("AMS") 606 that transfer control between

app! i t28 P&S502 870 vgrigHs mrmesies and jytedacasowhne Memefy204sang therafeyailewser
oo , . A ‘ w
onb MLy G 62 R PheBRYSineil Ariia@ o bilifBRF 1nc kraih & o psp The
br ows &02. att\ﬂnomg e Masfages mafnibe[trhé MSEL nﬂenfalme ba? @nﬂlomasirmnurﬁgeuirelewks
to retrieve angd view we S r a I Ca n on ures
the UEOTUNYRcRtan; PURBVSIRE By T&&Di?%gﬁiﬁfeﬁaﬁ? 3&?%3?%‘&%@ OrefiArge JaE LJ;& ets
612 cqpf Ley Ray %ﬂsdJ%n%B!é M"Y R 19F0RStionUhs |4 ipefipheril He¥idieto exchange ]

functionality. conponent 614 m ght provide functionality related to the
cont r infosnaticrl withnag pemonal [CoRDjteTios aiher eemipder isyel¢mboVbe ngfiprbsange

pover MRS GOFOYIPRED: SuREYETIcret tMPboRe 2 Jasefed Porb R aRiotthe
neces §mead®raf rackE BbQ.Cﬂdcétﬁ?ﬁhrittwi_réféan%rVade!, bHghy &tiesr shdryrzinge! wireless
gener al - pur pose conputer system suitable for i ndgl enenting one or npre

enbodiceamagnigation sigeaystemewhichrmaysnapla the U sthla saromupicatrwirelesslyoritis sor

582 (which f : . ssor unit or CPU) that is
in comﬁ{irbe%%ﬁ“%\ﬁléH%k@%g9&/‘8@\%&@%"@1%3%%}?%@%ondary storage 584, read
only y (ReMinfuitbutptndtsragecets nigniurihet Bavheltsihe DSPUSOD U [t afert O
devi ces 590, and network connectivity device roces%or 582 may be

592.. Th
|l orb2fitBat, adhesvoaETarh caUEsR tien 15 10 (@ 5mMdena riilics ARG UsBhayeaan, ¢
Lyl cqyl inditTIAARG sOeRRtf, OF vIBRAEhd)! The Ui €26 %hal 38R/LES arheBRAnis® faPed

for non- orage of data arnd as an over ow data storage device if
RAM 5&fertisg thed user peargnoligdridus éveints alich ae @i ingomingacalSecawl dext reessagge 584
may be used to _shgre IpraﬁranE V\/(]i C al%e loadeg) i r]to RAM 588f.vvhen such d
progr &M¢ 3 SPRENKTERGENYHAES BY PR, VRFRINBONT BYeP'PENg A5PFYM s Pl aSsidne
| NSt r ygdib@) foraPahlBABal€fat a which are read during program execution. ROM
586 is a non-volatile nenory device which typically has a small nenory

v

capaci[0947lel aThe keypad 528| couples teether PSP iaythetintastasa S/ taspievigigeonerhe

RAM 588 is used {q stor Q il a . re.l ONS.
AecesdedsITR RS 8eE 14 itk sBtbRes BebTHORRBNOE, hg e Jid BiRAET
st or aggpita4 thé YIS3D! /Rl rejinrad 328 may beng fulder rwductd rafphariuhesriokebioard ,
l'iquid crystal di s%aiss ) . .
such’as QWERTY, Dvorak, AZERTY and sequential types, or a traditional numeric
keypad with alphabet letters associated with a telephone keypad. The input keys may
include a trackwheel, an exit or escape key, a trackball, and other navigational or
functional keys, which may be inwardly depressed to provide further input function.

Another input mechanism may be the LCD 530, which may include touch screen
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(LCDs), touch screen displays, keyboards, keypads, switches, dials, mce,
track balls, voice recognizers, card readers, paper tape readers, or other
wel | - known i nput devices. [0053] The network connectivity devices 592 nay
take the form of nodens, nodem banks, ethernet cards, universal serial bus
(USB) interface cards, serial interfaces, token ring cards, fiber
distributed data interface (FDDI) cards, wireless |local area network (W.AN)
car dScapiaEtﬂlltp andaatsoedmplaycmﬂandimkgraphmede tievuseron Tinel LCP! eonitalles S32CDVA)

and/ or comuni cations (GSM radi o transceiver
carels g’@n@éﬁéﬁ hS%éﬁ Qor k devices. These network connecti vi ty
devi Cﬁﬁ)& §2 e ee@bﬁmtem?5Ba0ﬁ%a§ﬁfpe583né@|e§w@w qatte také BigHal prtgeset or
one of nofe intranets. such a network connection, it is contenplated

that The Qﬁrbéaammraamcaiegwth theeCCH camerandd4 wia thesamera ceatialend3tr Inni ght

abovesauler et fehe s Caubt SBRaNE ARPrIRY 7% HenbRlond dheRutorane, o

as a cefdprdDeite cameratinagise emﬁhgeaxaweasmenwr 5ea¢eeeup|e38athemepbe
received fromand outputted to t

e network, for exanB \!J&Péheformof a
conpub@? teideeods glahal Rogiinning systen Hanslsdherrbyenabling tae W kO QO AREENING ¢ v
devi c y v
i rel S SEFTEY Varkths, Sihet] pefibfordle WA dhdd BRindied 16, pRRIS, BURIORA) ou
to onmr@ﬁo@s @.garadis kanblltellemstdlrereaeptlon [ 0054] Such i nformati on, which may
i ncl ude data or in

t t ted 5
exanplQ04 }ay Figured éi @It?os?grﬁ %?@&Bf@@*%bgg@ggoces or %m%nggﬂrﬁye in
the f "glﬁbebsiﬂ%@zbéﬁé&@sﬂ ity SysiSir0aAVerRNBOMitAgt bRovide ar T er
ase ignal e

wave. signal or s od| ed 1n the carrier wave generated
by t hplaltfermdrdm odhictetie rast pf they sefesarsosperalpsprimagperating systeon diversQld ace
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ot her systens, nodul es, techni ques, or nethods w thout departing fromthe
scope of the present disclosure. Qther items shown or discussed as coupled
or directly coupled or conmunicating with each other may be indirectly
coupl ed or comunicating through sone interface, device, or internediate
conponent, whether electrically, mechanically, or otherw se. O her exanples
of changes, substitutions, and alterations are ascertainable by one skilled
i n t hmeandryaffAMP 588, lirepubkdpuwti (dAQ)udeﬂmmﬁﬂOngndrmt\MOHe cophedtivity ridevicaspe

di scl d i n. MS 1., '
or oce B35 TBEmoGEssRLSPS DS I EFENLHS BR S R ine data (40)
duri ngo@i]ungﬁ*@é’éﬂo‘?ﬂaﬂﬂst@\ﬁ% 584 id fy E.\%Wébmbﬁs@cﬂ 0P Bné o dhdrendisk frivly @t i on

statu wherein the Is configured to be awake for a period of

tinme tapeedriveseansbistussid for aos-vlatie s&ragaﬁé data ard asiy avardiaw datasstormged

oe" L BpfiFa BESRE , B0EBudd B0eih LB ALGEHE UL, BBt Dol seyc, L

only fhay Busst thistake programs which are loaded into RAM 588 when such programs are
selected for execution. The ROM 586 is used to store instructions and perhaps data
which are read during program execution. ROM 586 is a non-volatile memory device
which typicaily has a small memory capacity relative to the larger memory capacity of
secondary storage. The RAM 588 is used to store volatile data and perhaps to store
instructions. Access to both ROM 586 and RAM 588 is typically faster than to secondary
storage 584.
[0052] /O devices 590 may include printers, video monitors, liquid crystal displays
(LCDs), touch screen displays, keyboards, keypads, switches, dials, mice, track balls,
voice recognizers, card readers, paper tape readers, or other well-known input devices.
[0053] The network connectivity devices 592 may take the form of modems, modem
banks, ethernet cards, universal serial bus (USB) interface cards, serial interfaces, token
ring cards, fiber distributed data interface (FDDI) cards, wireless local area network
(WLAN) cards, radio transceiver cards such as code division muitiple access (CDMA)
and/or global system for mobile communications (GSM) radio transceiver cards, and
other well-known network devices. These network connectivity devices 592 may enable
the processor 582 to communicate with an Internet or one or more intranets. With such a
network connection, it is contemplated that the processor 582 might receive information
from the network, or might output information to the network in the course of performing
the above-described method steps. Such information, which is often represented as a
sequence of instructions to be executed using processor 582, may be received from and
outputted to the network, for example, in the form of a computer data signal embodied in
a carrier wave. The network connectivity devices 592 may also include one or more
transmitter and receivers for wirelessly or otherwise transmitting and receiving signal as
are well know to one of ordinary skill in the art.
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3. The UE of claim2 wherein the user plane data conprises application

| ayer data conprising Vol P data packets, and data packets containing
information related to web browsing, emailing, and other user applications.
4. The UE of any one of clainms 1 to 3 wherein the control plane data
conprises control signaling conprising any of: a Layer 1 scheduling
request; a Layer 2 radio resource control 'RRC nessage; and/or a nobility
meas u[e0s:]t nSm&famﬁormeﬁ:onTlm&ucLﬂErrﬁy inclyde miata br trfsdarupticmnsatti bg exkaited wsire ei n

t he processo th f dto f d
ccop PHSSRORARAOT MG, CREVoPeaiRpolRa B AAT SRS GIth g N MROPHS, e r

conpr ieghdled it tHB ffm of a computer data baseband signal or S|gnal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier wave generated by the
network connectivity devices 592 may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example optical fiber,
or in the air or free space. The information contained in the baseband signa! or signal
embedded in the carrier wave may be ordered according to different sequences, as may
be desirable for either processing or generating the information or transmitting or
receiving the information. The baseband signal or signal embedded in the carrier wave,
or other types of signals currently used or hereafter developed, referred to herein as the
transmission medium, may be generated according to several methods well known to one
skilled in the art.
[0055] The processor 582 executes instructions, codes, computer programs, scripts
which it accesses from hard disk, floppy disk, optical disk (these various disk based
systems may all be considered secondary storage 584), ROM 586, RAM 588, or the
network connectivity devices 592. While only one processor 582 is shown, multiple
processors may be present. Thus, while instructions may be discussed as executed by a
processor, the instructions may be executed simultaneously, serially, or otherwise
executed by one or multiple processors.
[0056] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods may be embodied in many
other specific forms without departing from the spirit or scope of the present disclosure.
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various
elements or components may be combined or integrated in another system or certain
features may be omitted, or not implemented.
[0057] Also, techniques, systems, subsystems and methods described and illustrated
in the various embodiments as discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without departing from the scope of the
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alignment tinmer configured to pronote uplink synchronization between the UE
and an enhanced node B 'ENB', the timng alignnent tinmer configured to
neasure a predefined tinme and to pronote rel ease of channel resources upon
expiration of the timng alignment timer, and wherein the UE is configured
to rel ease the channel resources when the UE does not receive a timng
alignnent signal froman ENB for the predefined tine. 7. A nmethod of
transw’r&steinntngilsdumr@l (Pthendteds ah¢wo )orfdiscussed s ceupled mendiredti coupled oo an

h d de B E th hod i Si : t jtti
Con oA diicating: WD 4eACAtheIomaY b doESD-oWed Bracommyr SRt o
On dU%?HeoinéPfafcedHéﬁEéo& iPlethrietiatd ®@mponent, Wrﬂé’fﬁéﬂéI%tr%WQné&Earﬁcé}I?r de of

tinme after the control plane data is transnitted, characterized by said
per i oothewiseneOthsrrexaspples faf ehangesnsiéistitutions, and alteratioms' argzascerfamabime

met hod of cl.ai urt her in ransm, t S ph.an a

duri ngyd??-edfﬁééa %ﬁhe a@ n?c%or{ﬁrgthr?orﬁ'%g% %ﬂ'ﬁ%d%p\%ﬁgtéeﬁén} tqug ﬁ’é@‘ré%’ gﬁéﬁdat a
conpr ideefselMdrsiat i on | ayer data conprising Vol P data packets, and data
packets containing information related to web browsing, emailing, and other
user applications. 10. The nethod of any one of clains 7 to 9 wherein the

control plane data conprises control signaling conprising any of: a Layer 1
schedul i ng request;
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a Layer 2 radio resource control "RFRC nessage; and/or a nobility

nmeasur enment nessage. 11. The nethod of any one of clainms 7 to 10 further
conprising setting a response tiner configured to keep the UE awake. 12.
The nethod of any one of clains 7 to 11 further conprising neasuring a
predefined time and pronoting rel ease of channel resources upon expiration
of atimng alignnent tiner, and rel easing the channel resources when the
UE does not receive a timng alignnment signal froman ENB for the
predefined time. 13. A conputer readable nmedi um containing
conput er - execut abl e instructions that, gigqgprerforned by a processor of a
user equi pment "LJElI cause said UE to imprement the steps of the nethod of
any one of clainms 7 to 12.

1. A user equipment ‘UE’, comprising:

a processor configured to control transmission of control plane data (40) during
an unscheduled on-duration irrespective of on-duration/off-duration status,

wherein the UE is configured to be awake for a period of time after the control
plane data is transmitted, characterized by said period of time being specified by an
enhanced node B ‘ENB' (20).

2. The UE of claim 1 wherein the processor is configured to transmit user plane

data only during on-durations.

3. The UE of claim 2 wherein the user plane data comprises application layer data
comprising VoIP data packets, and data packets containing information related to web

browsing, emailing, and other user applications.

4. The UE of any one of claims 1 to 3 wherein the control plane data comprises
control signaling comprising any of:

a Layer 1 scheduling request;

a Layer 2 radio resource control ‘RRC’ message; and/or

a mobility measurement message.

5. The UE of any one of the preceding claims wherein the processor is further

configured to set a response timer configured to keep the UE awake.

6. The UE of any one of the preceding claims further comprising a timing
alignment timer configured to promote uplink synchronization between the UE and an
enhanced node B ‘ENB’, the timing alignment timer configured to measure a
predefined time and to promote release of channel resources upon expiration of the
timing alignment timer, and wherein the UE is configured to release the channel
resources when the UE does not receive a timing alignment signal from an ENB for the

predefined time.

7. A method of transmitting control plane data (40) from a user equipment ‘UE’

(10) to an enhanced node B ‘ENB’ (20), the method comprising:
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transmitting control plane data (40) during an unscheduled on-duration
irrespective of on-duration/off-duration status; and

remaining awake for a period of time after the control plane data is transmitted,
characterized by said period of time being specified by an enhanced node B ‘ENB’
(20).

8. The method of claim 7 further comprising transmitting user plane data only

during on-durations.

9. The method of claim 8 wherein the user plane data comprises application layer
data comprising VolP data packets, and data packets containing information related to

web browsing, emailing, and other user applications.

10. The method of any one of claims 7 to 9 wherein the control plane data
comprises control signaling comprising any of:

a Layer 1 scheduling request;

a Layer 2 radio resource control ‘RRC’ message; and/or

a mobility measurement message.

11. The method of any one of claims 7 to 10 further comprising setting a response

timer configured to keep the UE awake.

12. The method of any one of claims 7 to 11 further comprising measuring a
predefined time and promoting release of channel resources upon expiration of a
timing alignment timer, and releasing the channel resources when the UE does not

receive a timing alignment signal from an ENB for the predefined time.
13. A computer readable medium containing computer-executable instructions that,

when performed by a processor of a user equipment ‘UE’ cause said UE to implement

the steps of the method of any one of claims 7 to 12.
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