Control Signal Managenent System and Met hod BACKGROUND [ 0001] Easily
transportabl e devices wth wirel ess tel ecomruni cations capabilities, such
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enhanced node B (ENB) rather than a base station or other systems and devices that are
more highly evolved than the equivalent equipment in a traditional wireless
telecommunications system. Such advanced or next generation equipment may be
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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can have a specific set of frequency, code, and tinme paraneters and ot her
characteristics that mght be specified by the ENB. A connection between a
UE and an ENB that has a specific 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 conmunicating at any particular tine.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] For a nore conpl ete under standi ng
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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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an enbodi ment of the disclosure. [0009]Figure 4 is a diagramof a wireless
comuni cations systemincluding a user equi pment operable for sone of the
various embodi ments of the disclosure. [0010]Figure 5 is a block diagram of
a user equi pnent operable for sonme of the various enbodinments of the

di scl osure. [0011]Figure 6 is a diagramof a software environment that may
be inplemented on a user equi pment operable for some of the various
enmbodiegemptarpfddsignsdaad| inglereeniafiong Jilkisfrated and| describatieleram, exdnmpeyriye
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equivalents.
[0014] In an embodiment, a user equipment (UE) is provided that includes a processor
configured to transmit control plane data irrespective of on-duration/off-duration status.
[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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DETAI LED DESCRI PTI ON [0013]1t should be understood at the outset that

al though illustrative inplenentations of one or nore enbodi nents of the
present disclosure are provided bel ow, the disclosed systens and/or nethods
may be inplemented using any nunber of techniques, whether currently known
or in existence. The disclosure should in no way be [imted to the
illustrative inplenmentations, drawi ngs, and techniques illustrated bel ow,
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RACH.
[0020] When the UE 10 sends a control signal 40 to the ENB 20, the ENB 20 might
return a response signal or other control signal to the UE 10. For example, if the UE 10
sends a mobility measurement message to the ENB 20, the ENB 20 might respond by
sending an acknowledgement message or some other handover-related control message
to the UE 10. Other types of responses that the ENB 20 might send upon receiving a
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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[0016] I n anot her enbodi nent, a method for transmtting a control signal
froma user equipnent (UE) to an enhanced node B (EN B) is provided. The
met hod includes interrupting a scheduled off-duration to establish a
resource between the UE and the ENB. The nethod includes transmtting the
control signal over the resource at substantially the same time the control
signal is generated. [0017]Figure 1 illustrates an embodi ment of a wireless
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negotiation stage in which a QoS is negotiated based on the maximum allowable delay,
the maximum allowable packet loss, and similar considerations. The level of service to
which the user of the UE 10 subscribes might also be factor in the QoS negotiations.
When the QoS parameters for a call have been established, the ENB 20 sets the
appropriate sizes for the on-durations 210 and the off-durations 220 based on that QoS
level.
[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.



ENB 20 via which control plane data may be sent or requests to send control
pl ane data may be sent. In other cases, a random access charner (RACH may
be used for these purposes. That is, in sone cases, a request for resources
to send control plane data may be sent via a RACH, and, in other cases, the
control plane data itself mght be sent via a RACH [0020] When the UE 10
sends a control signal 40 to the ENB 20, the ENB 20 m ght return a response
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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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[ 0024] The determ nation of the sizes of the on-durations 210 and the
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duration 220c. As di scussed previously, a resource is established between
the UE 10 and the ENB 20 to allow for transm ssion of the control signal
40, even though the UE 10 woul d otherwi se be in an off-duration. The
response timer 60 is started when the control signal 40 is sent and the UE
10 remai ns awake until the response tiner's end time 230 is reached. The
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synchhandsett isopager, waaperspealUgiottsl assistane (BQE)2@ mogple,sompeder, 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

8



[0032] I n an enbodinent, a timng alignnment timer 70 can keep track of the
anount of tine that has el apsed since the UE 10 received a timng alignnent
signal fromthe ENB 20. In an enbodinent, if the timng alignment timer 70
expires, the SR channel is released. That is, if the UE 10 does not receive
atimng alignment signal wthin the timng alignment tinmer's run tinme, the
UE 10 rel eases the SR channel. The timng alignnent tiner 70 m ght be

| ocat gedselect! benttds 14, thasisehtneciuateriagdfar cursars orrotier indicaiocafardheseniver e.
[QOBBéAlternatlvely or in addition, atiner related to timng alignment

m ght KeClhai nt ai ned by the ENB 20. If the ENB 20 does not receive contro

pl anepgh gj* Uy UE f@?néiﬂhﬁ«the%ceé atdaniry & theeusdr, ihBIUBRIgOREMbBIsSto

ENB- based™ti mer expires,” the ENB m ght assume t hat synchronl zation has
been Hiabor satous ganannetet wakuesﬁnecmmgwmgdheap@a%@rt aktherfUERHhndhe UE 10

[ 0034 t
contr ay%&ﬁﬁf ?x?’?l‘gs G Fborgﬁ%%rgﬁ? tﬁg%k(gze %?’bng%ogghey%géﬁ@m%ﬂa? |gon
| s 1 ng&midtded TlﬁbséséﬁblbaﬁJShQMa?WgardoﬂieV\lﬂEmG teepefforamdatidnes EMBomitedbl ock
320, the control signal is transmitted over the rg%girce at substantially

]

the sfunstionsrin respopsattedisesiigieectios. QRadtienaly., e Bi rgay Le4PioarBMeSt es a
wi rel Sﬁ%lgfoéﬁmﬂpl%%t b%lsth%yéit €8y ! éﬂﬂiﬂbnﬁ’o@nt o8 g@sgeﬂésé)fstétgﬁﬁ LAE\!J&R&IesEhe UE

10 is I'pl errent’i ng aspects o | scl osure
di scl ge¢Hss brlapetr E 10.mi ted to these inplenentations. Though

illustrat bi | h UE 10 '

v rel mi@aﬁanicireé‘nﬁhéaéa 03 Fopicalnaiexeyfbin bide 4t 10 fie ke, ittt e °

COMPULRFoh Shdtidd ﬁﬁ Gsepﬁytcﬁfz to%$hdiy b%wpagémb&neb Magy reay b@bjb@aud@a vizes
conbi ne sone or hese functions. In some enbodi nents of the

di scl ndroless ddmemUBichtions witht a avitgless: etwork pocesscoadeit # k!l deweb e peReUE
porta

CommunPeat PR he Wrbless e U ain B hefich” Sloteh 29 éﬁifh%hswéfﬂﬁﬁbgger

a PDAGoQled té @l @m&m&awwgu@msq@e inteir@t! &tk the wirellss dink ankrtharvedtdaer
enbodi nent, the 10 may be a portable, |aptop or other conputin
The. URbuibriveineddp idl bas peorss 1o, BTHERo0|an EaIBcyPrueIyaHOnGS & AGBRT 470

cont 1 Qb deQ0ar P 2l prBlHE Yontdtt thaBREY HLEHovin BA the Uispl & 4050 ARBmately,
the UE 10 may access the network 400 through a peer UE 10 acting as an intermediary,
in a relay type or hop type of connection.
[0039] Figure 5 shows a block diagram of the UE 10. While a variety of known
components of UEs 10 are depicted, in an embodiment a subset of the listed components
and/or additional components not listed may be included in the UE 10. The UE 10
includes a digital signal processor (DSP) 502 and a memory 504. As shown, the UE 10
may further include an antenna and front end unit 506, a radio frequency (RF) transceiver
508, an analog baseband processing unit 510, a microphone 512, an earpiece speaker
514, a headset port 516, an input/output interface 518, a removable memory card 520, a
universal serial bus (USB) port 522, a short range wireless communication sub-system
524, an alert 526, a keypad 528, a liquid crystal display (LCD), which may include a touch
sensitive surface 530, an LCD controller 532, a charge-coupled device (CCD) camera
534, a camera controller 536, and a global positioning system (GPS) sensor 538. In an
embodiment, the UE 10 may include another kind of display that does not provide a touch
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[ 0036] The UE 10 includes a display 402. The UE 10 al so 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

al phanumeri c keyboard such as QAERTY, Dvorak, AZERTY, and sequential types,
or a traditional nuneric keypad with al phabet letters associated with a

t el ephone keypad. The input keys may include a trackwheel, an exit or
escapsernsitive screeackhaan ensdratiimeht tha V8 H802omay comfrumitate directhe yath hiei ch

may be i nwardly .depressed to provi de further. i nput ction. The UE 10 nm
prgseWFhlﬂinsgﬁg‘"&‘?r%t P?!és'ug r089§¥ll§ee|n§’&¢}?u@b¢&n:t%%cef%ﬁ?‘t h:a user to actuat e?/
and/ ofoo@p] SOMTheCDSH B2 bRHoHE Uthed Rimi ke dbrliolIEP ofi datifal drBB8sdiddiiniiE 10

may further accept data entry fromthe user, including nunbers to dial or
var i oogergtesatvecantrol dheiyarious compongoisi ¢fdhe HE Jfeinaacoordayice: wish embesidethe UE

10 ma urt her. execut r. or of t or 1] | g | bn
respordTE TIETVESHRIoE o Hlacklh BoRoralfel 8 merhORARIa TR Wt LRSPT
per f 0502 HS&IF. OUP aGdifibR 1o Tiesl ehbreided v fiivare o8 fifnaard, the TSP iS02amay teixeoute
Additionally, the UE 10 may be programred and/or configured over-the-air,

for estheplapplieaiiang stpras ¥t ihey semaiyaeV4b " made raé'ﬁﬂglé‘ea‘gEéQ rpaiiag cagiery
bL csvat aov 10
Pre oMl pyoth s PortGR Ml Goldte iERieAAE trichlerfavadie idshay Cardieddiar Ve, °
web pﬂtkled rmywineleggtrmitwenk tlsz?mtrwum'cmtiess. c‘ﬂmnggp&rgatiomnsoﬂﬂ:am mayi cahpdse a
t access oae, a ce ower , eer , O (0] Wwreless
ommFERIS Rk MeEhnareagadg st ol Sarontore; s PP fo i B e
net m&%i%nﬁ@f&iﬁﬁ ok #5e hphRIARBh sofivard RfayWd BigRISvE|isbkwanslinshactbrise

net wor as acCess to i nformation on various servers, such as a
ser vebe pidresae byanvietergretemancompiler teindiraciineonfigare the/ DBE 8hbwn on the

di spl 2. t t el t UE 10 r t k t

peor (044D 3then gniEnan Sl Biromnd Ay ¥nd TGE b, RS0 foafRBst BeqUeh =
connegireRas 5igRARI BhaueRchidanoxignals bl erebling agieaof 10 hie WEndOanihideeive
variety of known conponents of UEs 10 are depicted, in an enbodi nent a

subseinfarmaties fror adceliasonetmosk Aigsane Libet A¥ALADIR IMFRIAEHCONMHBYNIERQNSY may
be s rel uded 10 A e
(osp) TR o o g by B, T g Bty Sh@hh arid G5 oy B TRy

ant enfyangludeomulitipis antdrinas0, sappartibeahr armréme yandrRIF) muttites mmgnu!ﬁp& an
anal og baseband processing unit 510 mcy« ﬁgon 51%, M?IQ ea‘r:‘%l ﬁce speaker
514, Auipeb@uBdOpsperations. s FrFRLto Pose iSkiles i tee 3eMMIC rgplioNs Miiror y
card : - ViekSAl S el i r et

comﬁlgo&aq?gﬁgg%ba@%}sst@?nwgyﬂ E%II?\ %Ugr% %d E@G?Vg%égﬁgm% C hgﬁlﬁgqﬁr&(ﬁd&?ﬁit al

di spl apdfor GRreasdichhnnelythroughpdi T Heoaotensarerid frent end funiteSGB Oayaincit
control ] er 532, a char.ge-coupl ed,device (CCD), c ra 534

cont 1 SieBnadaghaBAgal igisaance SRt TR AT RepEts T elyeCanelicSaador o,
enbodhgggtamlgln@rgﬁ 10 may include another kind of display that does not

provi de a touch - . .
[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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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 mvaliecated ¢hdadSiyddl Droegssing to tie ahbleg asebaodtproosssinguad 510 ahd/onther y

ot o 2QSThO0207 piEr CRENRERTEEPBG Hillor I ST SBBOHMSAS: 6 BT HIanspeuhs e
net WO;sbs,C@ . nﬂ!s“fﬁttgé?%teﬁﬁ& FRPEIHRERRAINSG®f AP iR BRI oaayébaﬂdao@@mmged

set of na e-readabl e i nstructions that configure the DSP 502 to provide
t he desitrEed mayché combingd ironehes Mot ipteadassingsanitsvand/orapplieatitngapecifie|

sof tware instructi be processed by an interpreter or conpiler to

i ndi rgé?gﬁﬁt%%ﬂfqtﬁfaﬂggé‘ﬁ@-osp 502. [0041] The antenna and front end unit 506

may beogu3}Vi Ak t ShAl6H VBAdeiidnVpRicetsing efit SHONmay audvideechriowslarsilanal s,
enabl i'ng the UE 10 to send and receive information froma cellular network
or somEocessng af MNue| andyoutouis.sfos ceampleaanalag RrecesTng & inpeis Howethe UE

10. In. | e e

i +1 DNEORRRS B2 R0 vl i A6 ol (SR daiioc D1 13hd E Midset
out puts16M NI thateeat] es . arfod Sodsebandt procbesing simit 154@ inmayt haver pertsvIfvoD
0T | GanbeeingRane s MUOPaRP 512 AN LA BIRCRRACAKHT SUBiIER SN e

ant enig 3945 bbAed ¥k 4N pnse._ TRY drddg biscbahigoddsTid1anieatd oiayl fiRAgANCe

mat ching conponents, p ranp Iers, and/or |ow nolse anplifiers.
[ 0042fridhedeRB riorhfoy cinvectis® & priradset of othardandsdred miergphene aee: spagker

RE- | Rogigahetc Vi POAGD doasatnd ek eeaurd b Rl oyde b gt © 1 ©
under %599&/55@ ih%éﬁ@n@ﬁ@%ctiéh%‘ ard|6§-a58ighel Eomedrsionanh ithey oppeding Signal

nodul at'1 on modul ation, codi ng/ decodi ng, |nterleavin%/deLnterIeaV|n?,
spr eadiiregtiates plre somey embrdiments, st Igast rsome 1ofatter dungtiegality Fefnihe Aanalog

Fourier transformn FE C [ refl LN I

<1 gnalbasr DRSS ST b OB Yo Broies) BRRAGHAIHAEHANE, comiiheite Bor
her e BRI By tRBSIES0Z bpby 6thedicehtralprocgssimg pnitessi ng from the RF and/ or
radi o stage and conceptually allgcates that, S} nal . proocessi } tBe

anal o§00ddlebahbe pBsF2s§0Ag Ay  PeiermynEogy qt'ﬁ@%@" By WH@E%@H S
rocess 1 e e | F ceidye s ' of

g e TN e L
may beIRFMfastefourier dranstorming ¢FBTHoyslis prefisraprending/remaeyshl anchothen siginedi fi c

integrated circuits (ASICs . . e .
J processing functioné assom)afed with wireless communications. In an embodiment, for

example in a code division multiple access (CDMA) technology application, for a
transmitter function the DSP 502 may perform modulation, coding, interleaving, and
spreading, and for a receiver function the DSP 502 may perform despreading,
deinterleaving, decoding, and demodulation. In another embodiment, for example in an
orthogonal frequency division multiplex access (OFDMA) technology application, for the
transmitter function the DSP 502 may perform modulation, coding, interleaving, inverse
fast Fourier transforming, and cyclic prefix appending, and for a receiver function the DSP
502 may perform cyclic prefix removal, fast Fourier transforming, deinterleaving,
decoding, and demodulation. In other wireless technology applications, yet other signal
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[ 0043] The anal og baseband processing unit 510 may provi de various anal og
processi ng 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 opricessingrfanptiorseansd cgmiomatiohs ®f reignal predessingnfunotiensamagrie performed
conne tiqg g ﬁeadset or ot her hands-free m crophone and speaker
configﬁﬁg > 98%re anal og baseband processing unit 510 nmay provide

di git %045]' anphODSPNEES SIaY EdmAIRIEENRh H (ARIES) oA @lPhé arflidy t al
conversion in the opposing S|?nal direction. In some enbodi ments, at |east
sone baseband prosessingl unit/ 580, tInsomeacogodinseyianiiepsaneBioggon may pIBviday be

ided by diaital. ' t f b
ot her OB O BPBRLYE R0 AouSHoRaaTn HiwepRiodtBafon e St aitfts” B
nodul @kh@andededivbad-triil, orciesli nesgagesli The inputdutma@vintegiadei STgeinterevngts
spreadin /desgr eadi ng, inverse fast Fourier transform ng (|IFFET)/fast

Four i $he DSEh802 anflvgripps-memerjes aRd jiiterfasesapPen aiargecafiiand thmeerervrole
S gna!maﬁ{a.gﬁ(gagﬂ b %@@@Oﬁe%&gﬂrgta% dhtato c{nﬁgﬁfestrféoaﬁa‘raym;?ﬁ@ pgp an

enbodi nen I exa I'n a code division nu € access
t echn@DEgyAmpny ithatinterfacéomay be dmns ISB interfacec 522 mnthbe BBRrSGRgeRYirgless or m

nodul ati on, coding, interl i Qg, .spreading, and for receiver

f unct COMMYRICIGH S)ﬁ‘ﬁ?”‘pé?%oﬁﬁ?cﬁé%r'@%&%ﬁ% ,&géﬁﬁvg’ﬁ lé?ﬁﬂa C 41’8%2‘&‘? YE and
denodylnat, I i i Iri ency
i vi 51 G o e IS Sable. U RT0 1o AR BOT erBher He Ry txchage

t r ans nfoteatidruwdgtni an petsenBsSRoBIIten YT petheb oemmdel aystem. cbae rghort range

interl eayi ng, inver.se. fast Fourier ansf aorm , _an. cli refd

appendf uﬁge,ssgﬁanmqm%aeqo& éPP'eSrV%fﬂc?%rm?%é”B%agsﬁg 'ﬂg§¥eﬁle rp?)&? n? c%’éﬂog th
pref i ntbAaEY an IHES BOBOMN tdhphidrit vifelsss Mterfatel bi ahl @aivémghortemye wigslessd
denodul ation. In other wreless technol ogy lggpl i cations, yet other si ﬂ:gal

pr ocesomgutigatian sulesysiam; sieheaysnablg a0 tor erarunicgts wirelassi Wity be
f db h . ; i cat ith
Prr ol GOt ey b oBRGes Ao wiklCes b g Dot °216. T some

embodifpg48]s. The imsuToutahierfaceey1 S rmy flethenicennett thenDEE 6502 tty theraddrt i ng
a user_to gain access to content on the Internet and.to send 3nd recej ve

e- mai 1526rthak wherekigggead, canges HirubEolR fRiProvde Anaticede dhe Yser dehexamile; he
DSP 5 j dm%ﬁﬁl ik efrhachs

renmova leéﬁﬁgrd (gi @{/%y%{\i/%eﬁ-@gftmrs géxgﬁgg@aé tggéc@%?}i]égﬂfrg fto Fle
oper atalertingthe heeIBRArB0af vakitursgevants suche as andscomingoealt ldenavgiitnessagee 522
and the short range wireless, co i cati,on sub-syst.em 524. .The USB.

"t er Pda apohilieet tesBindes of RPA FRtAtDR. 36 By RSHEY < Reeclh B Bttt 10
to fungdib@V &% BaiBilaPBaiel device to exchange information with a personal
conputer or other conputer system The short range w rel ess conmunication

sub- s004h Fzﬁhw@ypanlt |5a8eccamles?t0r thedldSBo%Q2 via theustestacr 31& o pravide ane | EEE
802. 11 | i i . '
commun et o 146 JeF Yo bk, bR, faér fofinafde: and e Pisiade

wrel tito thé U HberTHEe Refb T8 528eme ¢ beCe Sulbordfeaiuced ratp e minbericckeboardns .
[ 0046] The i nput/output interface 518 nmay further connect the DSP 502 to the
al ert ssg8 an QWEREY DvpilerAdERTYugRd seuential tyres. frodi (ieditional \WEeHS t he

user, I{(/agéa&)\(/ﬂm)glﬁha%t [?'ttgpé Q%oé?ét@%ﬁiﬂign 3 BKe I@yp‘ébbrf‘ﬁé ?%utﬂéﬁa?ﬁﬁ{/t

526 may’Serve as a nechanismitor alerting the user ’to any of varli ents
such dnclade i ndecknhechl an exitnew dseape nkxss aay drackbdll,aand pgthentnavigatiosat nder

by silent]ly vibrating, or b | ayi speci fi.c pre-assigned. nelqdy .for a
oar t1 duniional kBus. Wit Fraw ek il dabstnt o8 Bistidie Tesdirsimput tirethd:
I nter itnalthglt MeetadiSnOReay be the LCD 530, which may include touch screen
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mechani sm for the user to nake selections, enter information, and otherw se
provide input to the UE 10. The keyboard 528 may be a full or reduced

al phanuneri c keyboard such as QAERTY, Dvorak, AZERTY and sequential types,
or a traditional nuneric keypad with al phabet letters associated with a

t el ephone keypad. The input keys may include a trackwheel, an exit or
escape key, a trackball, and other navigational or functional keys, which
may beapability dind dispr displag teat @ndidrdgraphics Her thenpser. f Thet LGR. canimlleer532nput

nechanls ich may include touch screen capability
and aF%‘boﬁ‘?”% Qgpt@&’qﬁaméygphl cs to the user. The LCD controller 532
coupl E G%R 68D Eambhe 5B@Df@aﬂupp[e90éﬁw€§ tREDE amabaaks Higital préyeaped,
enabl the UE 10 to take dlg C pictures. The DSP 502 communi cates with

t he cm&&i%m&@mmuancate@ wi Gawame!rae%ﬂsw thecamerarcontrehieiodibhel | a

caer 2uRE, SRRARAC A0k el oBel S BRlng W R e SRR B o
decodgogipRadbenes chmerad mayitsd empioyedalThe @hsrsénsoe 538lis oguplbe taihelDSPo
determne its position. Various other peripherals mé.ﬂa%ﬁ%eﬁﬁﬂ acl uded to

pr ovi 862 teidecoashalpbal praitiiig systgm S'%%lﬁd“ﬁ?ﬁﬂt%]@l‘l" gigrmine
0049 6 iy t

| pl el | VaBh AT BefiBheidl Byl dlad e olddea OTbrollRe ddifonal,

604 tflﬁfCtIDhS}\E gleratilobatiftelemsfommepﬁmh the rest of the software operates.

har dwiaR, | gk B AARP Bracivate aniRamen) B02:b8L oial é iR Ed on

sof t wgy (sﬁg/sggfegrg% D@Fsmtzeakélfma@robe@ﬂﬁngl Qfétéﬁhedﬁwsl 604 itAAt PRoVadE RNt

servi ces that transfer control ween applications running on
t he Uﬁlaﬁﬁrmﬁrcm vetticiwthe reskiof) theesoftware epexateshr Ui eperaipg isystend Arieers, 604

di dJ
appl | BB CURSclsk Ang U idors deviee BARBE AT stard f8Y BRABEEN Y s, g
a USehotdssiils €6 a?EféE’u@Sﬁtédmvdrét T HeOdpBrathigl spstbaT HriverslaD4t includerapplieationd
vi ew web pages. e nedi a N éer application 610 conflgures the UE 10 to

ret ri evanagemet sgrvices GAMS h 686 dbakansiakepnirol hebwaen aPR[iAtONS rgaRiIng on

comolthPE TG g SnbRoihdtofit G2 s b olpEPapaansh B0, iiehiopmyety- A
manag QPplr&atloh(m@]anahlavayaim@tscﬁaﬁc r The evebbiproerser gppkcatiopl @Baomm‘cglmes they

genera purpose corrputer w th sufficient processin ower,, ne
r esoutFed0 taaperRied R Wk BIRYYRS: ak jngia ??ftpoerﬁﬁﬁlﬂ? #fion 'Qg‘g@@?yand

wor ki gggcphrﬂ{secg rléﬂfé%bafnd bAUSh a é UShé dhéda ?Ié;bé?'aﬁﬁhcat%@f(ﬁéorﬁ?ﬁ%éﬁe

conpufér system suit or inple nt| ng one or ‘nmore enbodi ments discl osed
her ei the U 1oipuetieveyaid misg@udic londurlievigradesdiar  Sa® (ara cppiely G2

referred_ to rocessor |t or t hat n
wth Foniyedes HEET0 Brofie Gagisontiies. She bk raddionallyy M EPTRHELER 14 Rowy
586, LARROSRodiie FaRctTHERfyre(dfédo ﬁ%&oﬂtmpgbhauhanh%émkﬁ) devi ces 590, and
net wor k" connectivity deV|ces 592. The processor 582 may be inpl enmented as
one of00G0]e CHhe sysiesn described above may be implemented on any general-purpose
computer with sufficient processing power, memory resources, and network throughput
capability to handle the necessary workload placed upon it. Figure 7 illustrates a typical,

general-purpose computer system suitable for implementing one or more embodiments

disclosed herein. The computer system 580 includes a processor 582 (which may be
referred to as a central processor unit or CPU) that is in communication with memory

devices including secondary storage 584, read only memory (ROM) 586, random access
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[ 0051] The secondary storage 584 is typically conprised of one or nore disk
drives or tape drives and is used for non-volatile storage of data and as
an over-flow data storage device if RAM 588 is not |arge enough to hold all
wor ki ng data. Secondary storage 584 nmay be used to store prograns which are
| oaded i nto RAM 588 when such prograns are selected for execution. The ROM
586 is used to store instructions and perhaps data which are read during

pr ogr amenexg ciiRAMR 58BOINm RS utputalynderices 506, apdongtwady icoanettivitk depMicasal |y

has a menory c city relative to the |arger Ly capacity of
seconﬁéﬁr;l.rb?cﬂr% .SOWEQEMB%@P "l%’é%‘??ﬁog?ﬂ nggﬁg})cﬁ%ata and per haps
to st fnst ' ofage icBAMcoF®ri RONE 2B Pndre disodmads o
faste (ﬁ?gn ttﬂés%eé(’:dgri:‘ggrrﬁfstorasgwpl [005?] /r%@@dgvi ces 590 mslly i ncl udre

f

pri nt tape diveseandrisnisest for nonedlatile siasege ofidala agd aglanmeyer-flay dataseipeage

recoot e SHBRFRES 1 (Y BP0 epibbl S0 8l Blind ualh, | SERGT atdmab M,
devi cafay HA56U toTere piotPpaknscitie aire Iadeddetel RAN 582 witen siekegropmnisam of

nodens, nodem banks, ethernet cards, universal serijal.  bus 6%&% i nt gr{ace
car dsselegtedaior igxesttionesTha KM $8& i Haedido StoeinslHeions,Ard PETARRS ala

| nter (i bfeDRAd GEfiflS prdbrafl EREcUie! ROMGEPIG! ol Worahlk Gty detite”

transcel ver car code division nultiple access (CDVA) and/or
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Ty CRRSAISAM STRGReSLn FER T oo TR ArTe RS Par A A BTSSR ror o

intra idid h RAN 58Btis hjpicaRtiasier etitd fdontia
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i nf or seorag:m584. t he network in the course of perform ng the above-descri bed

met ho ps.,. Such.inf tion, .Which s of) e ce of
i nst rEQ,qS# ns 'f@ %é/lﬁeg%%ahg?ﬂ‘dd%Pg'@t,ejg-op'tdggjfﬂ %ﬁg§ébgh§@c§]i§\§€% rom and
out puitedsy Qolitie sBRIaMOBIispldyal keyissads, kéypddee sivitchesf dials; aniee! drackidiads,
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al so voicEueeognizers, cardreadersnpapentape serfarsce aiepcwelbkngpdnrid geyicss.

| 50 vawkue 1o C pRTiapsai
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or i P%bgklf,tétﬁ@meg@am, enﬁe&ﬁeﬂ!@edﬁi kngs mmﬁmﬁa;afamrﬁs{smmneﬁacefmyok&!}
recel ve rom an outputted to the_net or, exa e, ,ln,the or.m a
Conpuliog Rra, HRSE SLRP PG 98130 NSTaseal BB ERTEE, MITE Sh TPk T aRVE We
baseb?\@ﬂ@m@l{s&hsoracﬁb gféa{scsﬁegggﬁd% Stict] B8 Gl HRTsiOMYRUIBRB Sactees (@DI\II)?)?

net wo neéctrvity devices may propagate in or on the surface o
el ect mnd&ir globalusystems, farnmobie i cimroubicetions (Ghdljetadieldeanscaivepcards, FAti a,

for ex | e tical fiber, or in-the airf or fr . i i

Cont aoa wel-Riowin aebialRieites, | Thesa Pufuek shESERRATRvE 2oy il BHARE |,
be or ggL Eﬁacéeg&* S EemBiunicite WithSROMBsTAESer Gife BRINOPE iresietsbiMthfsuched t her
processi hg or generating the information or transmtti ngi or recejiving the
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may al | i tor i
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o}l SeaneBRan, A Baaary ooPaiERad . ahaGusd el aA et g, Fiharss
Pr 0CesSROLRI know to one of ordinary skill in the art.
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[0056] Wi | e several emnbodinents have been provided in the present

di scl osure, it should be understood that the disclosed systens and net hods
may be embodied in many other specific fornms w thout departing fromthe
spirit or scope of the present disclosure. The present exanples are to be
considered as illustrative and not restrictive, and the intention is not to
be limted to the details given herein. For exanple, the various el enents
or cof@@sA]nt sSuety inferncatitn, mdictomayritelgdatdath pnirstroctiens Ky bé exeontedarsing n

features ma itted, t, 1l ted. [0057] Al hni
ot oR0SSas PERCHE SHAIMRIBE R DRCRCEVBA AT 1tk b (6 THANGES oL
enbodiggBRRe S til bea %m@f@éts HARELESI ggrgai BeSigha! embeaicatift Yartibr

ot her systemns, nodules, te ues, or mnmethods w thodut departing fromthe

scope walvet hEhe fraseband diignal ayusignal@mbedied dnsthe Heaurieowaie sgansesaledaly $wupl ed
o oy SR o R S e Be 0 B, SN Bcb T BB
CONPORBAHUCIHRS ih ebafhPEABIES Al WavetRaduy) i dbtival hedial s etaseple @ptieal fianpl es
of changes, substitutions, and alterations are ascertainable by one skilled
i n t her an theiail @olieel spacemddeninfersiationegaattainag in tognbageband sigab At sebghe
di scl %?ﬁb%d&%ﬁ% he cstrierVRave 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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1. A user equipnment (10) for use in a wireless conmuni cati on network, the
user equi pnent conpri sing: a processor and neans configured to
transmt a control signal (40) to an enhanced node B 'ENB' in the network
during an unschedul ed on-duration, while the user equipnent is using

di sconti nuous reception including schedul ed on-durations (210) confi gured
by the ENB, wherein the user equipnment is configured to remai n awake
for apr:eyeimdhsnjosljrere Qv0)iteais showheratistussed sasynalipled drrdirextly taoeglechot he

hedul ed -d t d,b id d of t 4 bei
baseq COMTBLNISRING- MEGBRENy OURar e oS AR Cau e ineoB it hhotgh "
I espogg@eSinfiiilce( é@\)lc@roroih@he‘a%é rc%hﬁdn@ﬂﬂ'wﬁétﬁé? él@@trﬁbﬁy mgchéﬂic%llvséf

equi pment of claim 1, Wherein the neans is further configured to transmit

dat a dtherwiseat Otharsexasnplesfoftanangesesiistittions dandtalierations 1 asperiaiabial by

app! YOI S ot A 53t Bl ke SBRRRIS HOR APRHIEIRL 98 e

t o welideigredinegeinemai | i ng, and ot her user applications. 4. The user

equi pnent of any one of clainms 1 to 3, wherein the processor and neans are
configured to transmt the control signal using Layer 1 signaling or Layer
2 signaling.
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5. The user equi pnment of any one of the preceding clains, wherein the
processor is further configured to set a response tiner (60) configured to
keep the user equi pment awake for said period of tine (240). 6. The user
equi pnment of claimb5, wherein the user equipnent is configured to receive
information on the response tinmer (60) fromthe ENB. 7. The user equi pnent
of any one of the preceding clains, further conprising a timng alignnent
timer (70) configured to pronote uplink synchroni zation between the user
equi pnrent and the ENB, the timng alignnment tinmer (70) configured to
nmeasure a predefined tinme and to pronote rel ease of chainmel resources upon
expiration of the timng alignnent tinmer, and wherein the user equipnent is
configured to rel ease the channel resokﬁﬁﬁﬁgﬂhen t he user equi prent does
not receive a timng alignnent signal 70 e ENB for the predefined tine.
8. The user equi pnment of any one of the preceding clains, wherein the
control signal conprises a nobility nmeasurenent nessage, and wherein the

response signal conprises an acknow edgnment of the nobility measurenent
message. 1. A user equipment (10) for use in a wireless communication network, the user

equipment comprising:

a processor and means configured to transmit a control signal (40) to an
enhanced node B ‘ENB’ in the network during an unscheduled on-duration,
while the user equipment is using discontinuous reception including scheduled
on-durations (210) configured by the ENB,

wherein the user equipment is configured to remain awake for a period
of time (240) after the control signal is transmitted in the unscheduled on-
duration, characterized by said period of time (240) being based on a known
length of time for the user equipment to receive a response signal (50) or other

control signal from the ENB.

2. The user equipment of claim 1, wherein the means is further configured to
transmit data during at least one of the scheduled on-durations (210) configured by the

ENB.

3. The user equipment of claim 2, wherein the data comprises application layer
data, and/or data packets containing information related to web browsing, emailing, and

other user applications.

4, The user equipment of any one of claims 1 to 3, wherein the processor and

means are configured to transmit the control signal using Layer 1 signaling or Layer 2

signaling.
5. The user equipment of any one of the preceding claims, wherein the processor is

further configured to set a response timer (60) configured to keep the user equipment

awake for said period of time (240).
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9. A nethod of operating a user equipnment 'UE (10) in a wireless

conmuni cati on network, the nmethod conprising: transmtting, by the
UE, a control signal to an enhanced node B "ENB' in the network during an
unschedul ed on-duration while the user equipnment is using discontinuous
reception including schedul ed on-durations configured by the ENB,

waki ng up, by the UE, and remai ning awake for a period of tine after
transmtting the control signal in the unschedul ed on-duration, said period
of time based on a known length of tinme for the UE to receive a response

signal or othgr comengkr %@ﬁfﬂéntfdfcﬁﬁlﬁlhﬁ FhBein the usdkhQuipRidioss ednfufldmo?,

further conprising transmtting, by the UE, data during the schedul ed

on- duratlonsf@@ﬁﬁﬂg@ﬂ@@“@yﬂﬂhéﬂENBweUmml«ﬁhéoﬁﬁbhﬁﬂfbf claim 10, wherein

the data conprises application |layer data, and/or data packets containing

I nfoimation related to web browsing, emailing, and other user applications.
7. The user equipment of any one of the preceding claims, further comprising a

timing alignment timer (70) configured to promote uplink synchronization between the
user equipment and the ENB, the timing alignment timer (70) configured to measure a
predefined time and to promote release of channel resources upon expiration of the
timing alignment timer, and wherein the user equipment is configured to release the
channel resources when the user equipment does not receive a timing alignment signal

from the ENB for the predefined time.

8. The user equipment of any one of the preceding claims, wherein the control
signal comprises a mobility measurement message, and wherein the response signal

comprises an acknowledgment of the mobility measurement message.

9. A method of operating a user equipment ‘UE’ (10) in a wireless communication
network, the method comprising:
transmitting, by the UE, a control signal to an enhanced node B ‘ENB’
in the network during an unscheduled on-duration while the user equipment is
using discontinuous reception including scheduled on-durations configured by
the ENB,
waking up, by the UE, and remaining awake for a period of time after
transmitting the control signal in the unscheduled on-duration, said period of
time based on a known length of time for the UE to receive a response signal or

other control signal from the ENB.

10. The method of claim 9, further comprising transmitting, by the UE, data during
the scheduled on-durations configured by the ENB.

1. The method of claim 10, wherein the data comprises application layer data,
and/or data packets containing information related to web browsing, emailing, and other

user applications.
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12. The method of any one of clains 9 to 11, wherein transmtting the
control signal conprises using Layer 1 signaling or Layer 2 signaling. 13.
The net hod of any one of clainms 9 to 12, further conprising, by the user
equi pnment, setting a response tiner configured to keep the UE awake for
said period of tinme. 14. The nmethod of claim 13, further conprising

recei ving, by the user equipnent, information on the response tiner from
the ENB. 15. The nmethod of any one of clains 9 to 14, further conprising
measuring a predefined tinme and pronoting rel ease of channel resources upon
expiration of a timng alignment tinmer, and releasing the channel resources

when the UE does not receive a timng alignment signal froman ENB for the
predefined t ilde. The method of any one of claims 9 to 11, wherein transmitting the control signal

comprises using Layer 1 signaling or Layer 2 signaling.

13. The method of any one of claims 9 to 12, further comprising, by the user
equipment, setting a response timer configured to keep the UE awake for said period of

time.

14. The method of claim 13, further comprising receiving, by the user equipment,

information on the response timer from the ENB.

15. The method of any one of claims 9 to 14, 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.,
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