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more highly evolved than the equivalent eguipment in a ftraditional 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 mods,
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 fransmitted 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 {(VoIP) is a well-known system for
packet switched-based voice communication over the Internet. The term “VolP” 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 call.



[0004] For a wireless VolP call, the signal that carries data between a UE
and an ENB can have a specific set of frequency, code, and tine paraneters
and ot her characteristics that m ght be specified by the ENB. A connection
between a UE and an ENB that has a specific set of such characteristics can
be referredwbaomatmoy esource. An ENB typically establi SHoegisaogiod7foar ent
resource for each UE with which it is comrunicating at any particular tine.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] For a nore conpl et e under st andi ng

of this | o fer LS. NOW e to the follow n rief

Gosori oMb © Tt el Vo oAt 4Ta et SEn G2 Dot B S 360 2R ENB

det ai | ectaﬂeﬁﬁé 'apéﬁe@iﬁc séhsrﬁequelnbmoaéf SNEMRE patiiRételsSaiEotheseitiradtbldticpart s.

[ 0006] FI G is a k diagramof a tel ecormuni cations system according to

an errbodh#éﬂ'ﬁhb'Pe ﬁﬁ%cﬁéﬁdsw 3@#’8‘3 Poerestien betwegn 2 WEA0AR ENBUbal has fg
on- dur atghagific %Eﬁo%uchdéﬁa?f&ét@ﬂﬁlc& Qandbe! iérrEfte BERNfesBGR! JAREND tipitally

enbodi nent of di scl osure.
establlshes a different resource for each UE with which it is communicating at any
particular time.

BRIEF DESCRIPTICN 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] FIG. 1 is a block diagram of a telecommunications system according to an
embodiment of the disclosure.
[0007] FIG. 2 is a diagram illustrating on-durations and off-durations for a user
equipment according fo an embodiment of the disclosure.
[0008] FIG. 3a is an illustration of a periodic CQl reporting resource relative to an on-
duration and a retransmission window associated with the on-duration according to an
embodiment of the disclosure.
[0009] F!G. 3bis an illustration of a periodic channe! gquality indicator reporting resource
relative to an on-duration and a retransmission window associated with the on-duration,
depicting some channel quality indicator transmissions turned off according to an
embodiment of the disclosure.
[0010] FIG. 3cis an illustration of a periodic channel quality indicator reporting resource
relative to an on-duration and a retransmission window associated with the on-duration,
depicting some channel quality indicator transmissions turned off according to an
embodiment of the disclosure.
[0011] FIG. 4a is an illustration of a periodic channel quality indicator reporting resource
relative to uplink sub-frames and downlink sub-frames of an enhanced node B according to
an embodiment of the disclosure.
[0012] FIG. 4b is an illustration of a periodic channel quality indicator reporting resource

relative to an on-duration and a retransmission window associated with the on-duration,
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[O008]FIG 3a is an illustration of a periodic CQ reporting resource
relative to an on- duration and a retransm ssion w ndow associated with the
on-duration according to an enbodi ment of the disclosure. [0009]FIG 3b is
an illustration of a periodic channel quality indicator reporting resource
rel ati ve t owanowmnimder ati on and a retransm ssi on w ndowPasaseiogesmiwi t h t he
on-duration, depicting sone channel quality indicator transm ssions turned
of f according to an enbodi ment of the disclosure. [0010]FIG 3c is an
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indicator control signals according to an embodiment of the disclosure.
[0015] FIG. 6 is a diagram of a wireless communications system including a user
equipment operable for some of the various embodiments of the disclosure.
[0016] FIG. 7 is a block diagram of a user equipment operable for some of the various
embodiments of the disclosure.
[0017] FIG. 8 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.
[0018] FIG. 9 illustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION
10019] 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 andfor 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
exemplary designs and implementations illustraied and described herein, but may be
modified within the scope of the appended claims along with their full scope of equivalents.
[0020] In an embodiment, a user equipment (UE) is disclosed. The UE includes a
processor configured to begin .channel quality indicator (CQ!) transmissions during an
assigned periodic CQl reporting resource before the start of the an-duration of a
discontinuous reception (ORX) operation mode.
[0021] In another embodiment, @ method is provided for transmitting a control signal
from a user equipment (UE) to an enhanced node B (ENB). The method includes
determining when an on-duration of a discontinuous reception (DRX) operation of the UE is
scheduled, identifying an assigned periodic channel quality indicator {CQl} reporting
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relative to an on-duration and a retransm ssion wi ndow associated with the
on-duration, WD 2009/117602PCT/ US2009/ 037704 depi cti ng sone channel
qual ity indicator transm ssions turned off according to an enbodi nent of

the disclosure. [0013]FIG 5a is an illustration of a nmethod of
transm tti nYENEWAE2 qual ity i ndi cator control signal s ROIFEREN%7¢40 an
enbodi nent of the disclosure. [0014]FIG 5b is an illustration of another

nmet hod of transmitting channel quality indicator control signals according
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control signal transmission at the time of the assigned periodic CQI reporting resource
identified.
[0022] In yet another embodiment, a user equipment (UE) is provided. The UE is
configured to fransmit a channel quality indicator (CQI) eentrol signal to an enhanced node
B {ENB). The UE includes a component configured to periodically transmit CQI control
signals during a CQI reporting interval of a retransmission window and to stop transmitting
CQl control signals responsive to an end of the retransmission window:.
[0023] In yet anocther embodiment, & method is provided for transmitting a control signal
from a user equipment (UE) to an enhanced node B (ENB). The method includes
identifying an assigned periodic channel quality indicator (CQI) reporting resource, and
transmitting periodic CQI control signal during the retransmission window. The method
includes identifying an end of a refransmission window; and responsive to an end of the
retransmission window, stopping the periodic transmission of the CQI control signal.
[0024] Figure 1 ilustrates 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 VoIP 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.
[0025] The UE 10 might also send the ENB 20 various types of control signaling such
as layer 1 scheduling requests, layer 1 control signaling {CQI, NACK/ACK, etc), layer 2
radio resource control {RRC) messages and mobility measurement messages, and other
control messages, all of which may be referred fo as control plane data. The UE 10
typically generates such messages as needed {o inifiaie or maintain a call. Any such



equi pnent operable for sone of the various enbodi nents of the disclosure.

[0016]FIG 7 is a block diagramof a user equi pnent operable for sone of

t he vari ous enbodi ments of the disclosure. [0017] FIG 8 is a diagramof a
sof tware environnent that may be inplenmented on a user equi pnment operable
for sonme of W8 idT®ddbus enbodi nents of the discl osure. FOMBHPHEE7049
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modulation mode, a modulation constellation, a modulation bit rate, a coding rate, a
redundancy version, an interleaving mode, and other communications parameters based at
least in part on the CQI control signal. 1n an embodiment, the CQl control signal may be
transmitted by the UE 10 at a periodic scheduled time interval using an assigned periodic
CQI reporting resource. In an embodiment, the ENB 20 may update operational
parameters, for example the maodulation bit rate, within about two sub-frames. In another
embediment, depending on the alignment between the receiving of the CQI control signal
and the sub-frame sequence and depending on the processing in the ENB 20 the signal
propagation delay between the UE 10 and the ENB 20, either more or less delay may
occur between the UE 10 transmitting the CQI control signal and the ENB 20 updating or
adapting the radio communication parameters.
[0027] In some cases, a dedicated channel might exist between the UE 10 and the
ENB 20 via which control plane data may be sent or requests to send data may be sent. In
other cases, a random access channel (RACH) may be used for these purposes. That is,
in some cases, a request for resources to send control plane data may be sent via a
RACH, and, in other cases, the control plane data itseif might be sent via a RACH.
[0028] When the UE 10 sends a controf signal 40 to the ENB 20, the ENB 20 might
return a response signal or other contral 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. 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 §0.
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[0021] I n anot her enbodinent, a nethod is provided for transmtting a
control signal froma user equipnent (UE) to an enhanced node B (ENB). The
met hod i ncl udes determ ning when an on-duration of a discontinuous
reception (DRX) operation of the UE is schedul ed, identifying an assigned
periodi c chwo@09/iqee@t ity indicator (Ca) reporting WO PCT/US2009/037704

2009/ 117602PCT/ US2009/ 037704 resource preceding the schedul ed start of the
on-durati on, and begi nning a periodic CQ control signal transm ssion at

the ti ned perjodic CQ Qrtin resour dentified
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responsive to of the retransm ssion w ndow.
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 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 fo properly receive data.
[0030] The term “DRX" is used generically to refer to discontinuous reception. To avoid
confusion, the terms “on-duration” and “off-duration” may also be used herein to refer to a
UE’s capability to receive data. Besides the on-duration, the active time defines the time
that the UE is awake which could be longer than the on duration due fo the possible
inactivity timer running which will keep the UE awake for additional time. Additional
information is provided in 3GPP TS 36.321, which is incorporated herein by reference.
[0031]  Figure 2 illustrates an idealized view of on-durations and off-durations for the UE
10. On-duraticns 210 with higher power usage alternate in time with off-durations 220 with
lower power usage. Traditionally, the UE 10 receives data only during the on-durations
210 and does not receive data during the off-durations 220. As an example, it might be
determined that an enfire cycle of one on-duration 210 and one off-duration 220 should iast
20 milliseconds. Of this cycle, it might be determined that an on-duration 210 of §
milliseconds is sufficient for the UE 10 to receive data without significant loss of
information. The off-duration 220 would then last 15 milliseconds.
[0032] The determination of the sizes of the on-durations 210 and the off-durations 220
might be based on the quality of service (QoS) parameters of an application. For example,
a VolP call might need a higher level of quality (e.g., less delay) than an email
fransmission. When a call is being set up, the UE 10 and the ENB 20 enter a service
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 a factor in the QoS negotiations. When the
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[0023] I n yet another enbodinment, a nethod is provided for transmtting a
control signal froma user equipnent (UE) to an enhanced node B (ENB). The
met hod i ncludes identifying an assigned periodic channel quality indicator
(CQ) reporting resource, and transmtting periodic CQ control signal
during the MW&PAUYAO2si on wi ndow. The method incl udes | ®i&kES2p0pi08770an end of
a retransm ssi on wi ndow, and responsive to an end of the retransm ssion

wi ndow, stopping the periodic transm ssion of the CQ control signal.
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many CQI reporting intervals 250 follow the twelfth CQI reporting interval 2501. in an

embodiment, the UE 10 may transmit CQl control signals during each CQI reporting
interval 260 using the assigned CQI reporting resources. The retransmission window 230
provides an opportunity for the ENB 20 fo retransmit data to the UE 10 that the UE 10 was
unable {o receive properly during the on-duration.

[0034] Turning now te FIG. 3b, CQI control signal transmissions are discussed further.
In an embodiment, it may be inefficient for the UE 10 to transmit CQI control signals on
every CQI reporiing interval 250. Specifically, during some of the CQ! reporting intervals
when the ENB 20 is not transmiiting to the UE 10, there may be no benefit associated with
the UE 10 sending CQY control signals to the ENB 20, because the ENB 20 need not adapt
communication parameters for communicaling with the UE 10 at that tme, As depicted in
FIG. 3b by dashed arrowed line segments, the UE 10 may turn off or stop transmitting CQlI
control signals during the first CQI reporting interval 250a and during the ninth CQI
reporting interval 250i through the twelfth CQI reporting interval 2501, thereby saving the
power that otherwise would have been consumed by transmitting the CQI control signals
during the CQI reporting intervals 250a, 250i, 250j, 250k, and 250). The UE 10 analyzes
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these control signals. A CQ control signal may be a nessage transmtted
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conditions of the radi o channel between the UE 10 and the ENB 20. In an
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referreq é%&ﬂ@%ﬂr@gnﬁl&fm@w SM%urlv%fpﬁérﬁﬂﬁﬂré?%Trmgﬁdih BPOAN com Bigaaend

per formance can I éve maki ng of f-durations as I g ossi bl e
e e FROOBSDRPAEH SHES Posh reci Gl FpoTIIG GVl 490 Sk G er 1 y
receive dakanm g%gghfghk?aﬁ é@lorPB?(CQIS?dh‘&%ﬂsiﬂﬁggrﬂcﬁﬁhﬁé/ skderitRfcl feorting

|
dlSCOﬂtInUOUS t1on O avoi d confusion ternms "on-duration" and

" of f - duriatenah zsaayhraugfm thve eightial Ofir ieparting interved 266h aamﬂE”‘se“c%.‘Hthf |Reripdico
recei ve Q%Eﬁuss%?ﬁméafgfe‘é%dﬁﬁﬁ%%ﬁ#é Qtt'l'i@’ﬁmtit: b@zlﬁﬁﬁ r?gnuhte% gsbﬂ nes the time

t hat the | onger e on duration due to the
possi bl €foD8akct | Turhipgt nmmrtorﬁlﬁn‘#ﬁg i hm:nm tefatipagipp thedwesn e Qlf eporting

addi ti O”a{eﬁv@(&ﬁgfﬁ gﬁg R@F ynbfg y;ﬂﬁ'\gashbcf%ﬁe% MPULHRRK S fes’ & aP ERilis

which id referenc
discussed. In a practical wireless network a number of time lags are observed between

the UE 10 transmitting the CQI control signa! and the ENB 20 adapting the communication
parameters based on the CQI control signals. A propagation delay is introduced by the
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[0031]Figure 2 illustrates an idealized view of on-durations and

of f-durations for the UE 10. On-durations 210 with higher power usage
alternate in time with off-durations 220 with | ower power usage.
Traditionally, the UE 10 receives data only during the on-durations 210 and
does not reWBIHNV1H®KIA during the off-durations 220. As PEA/GSR@API7@4 it mi ght
be determ ned that an entire cycle of one on-duration 210 and one

of f-duration 220 should last 20 mlliseconds. O this cycle, it mght be

e o1 5 A A el e ST sy B ey 1o

of f - dur sighairto 22&basate thréughntheaadio k.‘hanmél Itm $ecBNB<20. [ TS ENEh20 gadcessingnit i on

of the sizes .of ,the -duration 10 th f- dur s 220 ni be

based oRCdTENER TP dplink SWames Ak sbiregieegr &%y Satoile & Vsl

gx?rrpl) etuwmk\&#aﬂramé ltzst%ﬁ,gmemqumnlhsw&anﬂeaﬁmlb afth.cwabummbefmgne 2ﬁm$E "
el ay an an mali ra SSI on. en a.ca | set t he

o b ot gonnink s rame YURce SeBier Parnial Sibdiime 27 0R ard & (i dpunin

negot i akgylrBmeczioen The tifing BEMeALbIPRaUbS e 280 édges rEdl s racRinlighvalih-e

packet Ioss and simlar considerations. The Iev? of service to éﬁh t he
user of frafe 378 adgesunay nrhakiomiymfo eseropegaiiondalay As amexarmpe. the CAl

negot i a&bﬂrb‘fr si mﬁpaﬁshﬁﬁemwwew&w%édﬂwﬁ%r@ﬁ%% RBPbE RIS T or

a call have béen estab he ENB 20 sets the appropriate sizes for the

on- dur atheoE&B2 28 iantiet f*féf @Pf'ﬂiﬁﬁﬂhtffam‘ﬁs 2699 prasewrednby Hae Ry 3o adapt
[ 0033] Tg@ﬂhﬁxﬂlcﬁﬁqﬁafn&aﬁ{eﬁrﬁﬁfth&% aﬁﬁ'ﬁ;:ﬂlﬂlic s9b-gafle ﬁé[ﬂf‘%ﬁu 3hé ?l@ﬁflyaétﬁpted

di scuss Ity of assigne eriodic reporting intervals 250 are
shown r ebmmun@atlam par@msiterd unay b@@nmicwedrmf the BNB 3ﬁ§m g@nmﬁnmﬁmms“@ I'n

Some C OSJ‘E?ﬁS ﬁun@ﬁxealﬁﬁ‘a QIB%IHH? §ut9gahe G4@'0(:r QR Un' drRBodifAkRL Yr?érﬁeﬁﬁgsén%l’lb be

referred 1o as ned orting resources reporting
i nt er vafram@5laydp abtbuidwo ﬁubm% flin aeoth@@mb@bmeni. the $uh~feamaﬁelaﬁwy ke

d . I

Fourcn et ERS el BF WBpuoRif sl ety (e cBabbufient the AR, 3
si xth Cﬂhlayﬁmyhermeatar(msmalie%m a sevent h CO reporting interval 250g,

i gh t I 250i
2" e iR o SERRIS A0 BB R aid i RlseloRB 6 RSt Hatity, P!
250k, agda@emugufniémtaﬁb URep0takesghe mtmralju@ g?&ﬁs‘sedlabou? wmctefesemctotﬁi@t t he
a eriodic nterval s | net.wo n
2 e quencea Rt RergoRaNNOCHReR 15 Goan: e palc Padsnain o dhe it RPER! oy
reporti ggn alnbéfbhéathe%ﬁ-@iuﬁdliénlmwz gg? bellftﬁfﬁothél r@g‘aMIﬁlesluﬁlmn&ﬁB X301 | B arhe

n a

twelfth reportin v nt E 10 ma
transm exaoplec ‘E’?EiP |"bk sﬁhﬁegwmga{@‘iw%@%apéﬂﬁs{anfg té‘%?@&\?&”“ﬁ@@‘ﬁgl ng
the assigResk Hid d@lﬂ@{:émﬁg iM&saIRMay gt prélidessdlighdesntime fstane ZIB 20
provi des an opportuni

for the ENB 20 to retran ata to.the UE 10 that
the UE KDreRayo.pasess. ebd adaet GRINPHBERIAN PAIAMElRES S&ef%ﬂ‘eohﬁ%m%° f the on-
duration 210. If the UE 10 began periodic transmission of the CQI control signal with the
third CQI reporting interval, the first downlink sub-frame and also possibly the second
downlink sub-frame may not benefit from adaptation based on a fresh CQi control signal
and less efficient communication operation between the UE 10 and the ENB 20 may result.
For example, an unnecessarily low modulation bit rate andfor low coding rate may be
employed, thereby decreasing the throughput of the radio channel. Alternatively, an
inappropriately high modulation bit rate and/or high coding rate may be employed, the UE
10 may not receive the data sent by the ENB 20, and the ENE 20 may have to resend
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[0034] Turning now to FIG 3b, CQ control signal transm ssions are

di scussed further. In an enbodinent, it nay be inefficient for the UE 10 to
transmt CQ control signals on every CQ reporting interval 250.
Specifically, during some of the CQL reporting intervals when the ENB 20 is
not transm wDi2py/N®02 he UE 10, there may be no benefit PESEHEH0HOTH4W t h t he
UE 10 sending CQ control signals to the ENB 20, because the ENB 20 need
not adapt comuni cation paranmeters for communicating with the UE 10 at that
time. As depicted . in F|IG % by dashed . tgrr wed |in s% msnts15 e l%éjlo may
Lurn of POBP QW5 aRNSIAG HRRE: Gga oRevy GOERsIg W, PR AREC of fhg T

reporti Readdd eindincraidthga it AV | giivdr heoriduiiplioOor ik iupg to rﬁrstenvai t#b0i
through the twelfth CQ reporting interval 2501, thereby saving the power

t hat ot FREIFARISEESIEAS! d have been consuned by transnitting the CQ control

si gnal o s%ng Afs% E@d rtﬁé)gretwse iRd ?éﬁcﬁhétr&@ﬁss@@@f CCA 2Bitrol 3ufilals wifd
2501. T 10 an l'yzés WD 2009 602PCT/ US2009/ 037704 t he sched e of

t he on- cthﬁ@@qood CQioepading dntesva 2\@ ﬁ'&ﬁ@bhﬁ@fﬂdﬂ”%@f‘%ﬁé e tomered the ting
i nt erva?a ?osq?zgé?\;é():éﬁ e 88 Sé ot & 5\% RRa&Y 1tRé | 081 2htroP%i 9' ARd Niliapt

transm tti ng contr Sl g ansm ssions before t start_of the
on- dur atommubisation marm«enbmtpemtarmf dhe enrduratiare 21 Ge @ty“aﬂbnﬂ?ﬁou stQnal

LL%TU;P ?gt‘éﬁg&%’s iﬂh%fq@{:%?aﬁ‘?%r Fe@ﬁmggerb?&:qgﬁ@w&ibn Bﬁ%%n oglrgieﬂ#]ﬁ{"béfér@dapt
enbogl nﬂml rettdmemisﬂélomwmdbwci@ tetkingOQto aeqamnt ithvey timet eeaded ipsther RBB 20 to |
;mslmaté%f thectﬁ(glecg%tllaggﬁﬁ ﬁF&%\.ﬁQ the?d Bt (Bhtroi fsﬁ : é%d%ag?%ﬁﬁmmc%{t%%a

s may be re resumn
contr ol parﬂﬁaérsttrew‘rsmsaanmmelratramsrma:bmlmminw 23he UE 10 continues to

i odi t it t tr I i i
s s R0 ST T Py i s
si gnal s sighal t@éhseméumisasld;smuﬁéa Abvlbdie3VE O UEs1 egieoniads adepdhe okt oat | yI
tran ttin va
2500 ¢ hiwTRAn e e sgraaviacty AFBlst SRR e T0 SRR Yot SR S AR T
FI G} . 3Cwu¢d;3\n% QQ@Fﬁ%cb%b?ﬂh mfajiﬁdurafdroﬂw & ﬁ:;l'd:ldfil@ds S!ecblkbakr ?‘:ﬁarthe UE thy be
i ne I Cl en or e (6] ansm ntro e
one dur 2GRNSR 0r $AlSets orChLDaNER SEBEHED 4Tt PHREROPS U aait o il BN
wi ndow 238 bgfigRSemBi@meRt, 1iflc AR! T f5ayt BElestCARH G rﬁpo‘r‘thlg interehl r 280 ﬂthlO

and may turn off or stop periodjc transm ssions of t troI naI
after tHeended @F%ﬁﬁaérpfﬂl@ﬂh'ﬁé"@ﬁﬂédoor n ghothgk egibgd '6‘?6”([? ng&['tc ?@éna[ o For

exanpl e, @%;cfi @ffﬂt&v@{éo RSt mﬁrh@dué{ayl&ee&ésttné @té?ﬂomélcﬁdhﬁatlon 210.

t ransm SSI on o contr gnhal's duri'ng the second %) y

i nt er valArotg wayr efudgscriiag s b@hﬁ\w of g smbasimenttie lﬂ?ﬂélth?i‘}@d Rt
eriodi epertin

ot er vai 5 LB B T8t Intfrbh S LocroBBlcRs T 4B oE e B"ﬁ?'ﬁ?"%‘?%’l? Fesume

peri odi anbthensnitedinmnt dhe CF 1&<bahesomf0§cg®mt§h¢ Hr@mlagﬁeofsréd@r{muwv e ti ng

ot GLZ?:%? AAbh Bl HloddiCin frghcg% Eith JPRPEAIEATNE B BbriRG HervaNdsd figh tur

o contro signal § e ninth CQ reporting
i nt er valprééedles tlﬁé)ﬂ%pmonmg iroan embptiGentidhe URel G may agtimatedhe g fiags to

bet ween the ort | i

sub- f r affiP8S%H 388 "'Hﬁ [%'0%?’2@ é%ff?%még aan‘?)'t | %b{ubtgégﬁé ntﬁﬂé%‘lr%@ta Y cal

W I el essegfiiatdite time lagRdo -:;oﬁsummabbatga; tlmee:ltmddumfethreaauhémmasw forr aup-

transmttin the Col .control aI and the i

comuni JE&T ﬂaﬁoa}?e'i'@PE’S[ﬁ{?& epﬂ'gg@@t'@gﬁéﬁﬁ%&g%gﬁe%,&ﬁ%%gg?g ion

del ay i 24pntHe00E A6EndYsdide the last CQI reporting interval 250 that occurs before the start of
the on-duration 210 or the UE 10 may select the next to the last CQI reporting interval 250

that occurs before the start of the on-duration 210.
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WO 2009/ 117602PC T/ US2009/ 037704 tinme it takes for the radi o frequency
signal emtted by the UE 10 containing the CQ control signal to propagate
t hrough the radi o channel to the ENB 20. The ENB 20 processing is segnented
into uplink sub-frames 260 and downl i nk sub-frames 270, for exanple a first
upl i nk sub- Wwoemweod6fa, a second uplink sub-frame 260b, gofbdbdoephi Nk
sub-frame 260c, a first downlink sub-frame 270a, a second downli nk
sub-frame 270b, and a third downlink sub-frame 270c. The tim ng of the
uplink sub-franme 260 edges and the downlink sub-frane 270 edges nay not

al i gn ddeo4qd t rd tﬂnakp%tthmlﬁjé@ dpnsmils e 6k rphieg! signal 0l the seiactad @angl )
Tl el 290 1 CRbalARAL O rbaer ol dOe TP Bl e Y
ada{pt c avaitingi pramsarorm@em@pmcess whereindbe pbogps BOR oslyEEcatre b%@ﬂzg ahd t he
or
omman T peisto BT WeC RieR8BR! AT BB oF e (eGP LAY febating Pl 25604t ] |

an enbodhloukrﬁz,s ifliee bamsnmrswmwueﬂﬁﬂ abksbeatadswilibthet oﬁ-dmaburb%ﬂﬁaﬂemt In

bout - { GaPBESD Rpe melroh Tt T BB R By et oliSend ) B o

gr eat er tigg UENA pepibdichBOBafisitsthé GOl evntidl sigh&l to4ke ERBGI2(C dﬁTthQémlﬁchJﬁ@’!t it
transnm ssions ar 10 takes t he

i scu d further. In
e | ags Uarersed dBrCBEVIE ot e dedkiaiinst e, GOEvalien 2iior dMBRERipt of oot
det er m meRdraMfikssich &ﬁﬂe @cmafdnﬂdl ﬁgﬁaﬂ ansseRsiumdestoddaaCRe WPAD rt@hsmitgnal
bef ore the on-duratijon 0 and before the retransm ssjon w ndow 230.

exanpl e he,&i¥epnteq! é@“?'rﬁ‘tﬁb&“t thg asB'&B?%Hmﬁg’fBFr?QHTQPOFP‘&HQ Femowr “i‘?]e Cq

control a§é=§ﬁ@d CWIFéblo% 8burdeCQ reporting interval 250c may not provide
enough lead time for the ENB 20 to receive, process, and adapt

comuni §eA413n pfﬁrt%{?%t% ififae spteansmissiRyYRAPW230r asseeiatsil with ﬁ'ﬁ eirdyragon | ¢
the UE $Qgheaap,mpkteadite H@d&%ghé SeRmdto fbtb%k% cmmsr B4n %bgﬁ'r"r’deréﬁ’oéci‘ t4 he

third CQ reporting interval, the first downlink sub-franme and

possi bl wodw stepning! perinic transmigsion o BRI weptrelclignsis el the mthqsidéﬁﬂ @Elifﬁﬁh
based 0@03|b [151 CQ control signal and |less efficient conmunication
operation between the UE 10 and the ENB 20 may result. For exanple, an

unneces$ef42]y [TonningdawdeiFdG. Bbi a matkodhdsd of theduEd@ofpngomtmllmgnﬁsll pentrol
|
enp Oyeg{%ﬁér@%rﬁpﬁfs&ﬁ% :@%ﬁécﬂgs e»g\/tt lﬂ&&ﬁggﬁ) E?tn? QEE ‘Fd]ﬁ%t[efﬁ:k Wﬁ@ﬂgﬁ%r )ﬁioah

Al ter na an 1 napproprratel I on e an
codi ng watatioiviyl Olie seirguluteged, betgh‘earlﬂaolfmdm%lt ok $6§bé|1ia/bet‘ribdeiamainsaawhelb t he

R TR X RS RERE T
the radlbegmi'a:miFMd dndldckcItsa thenldE tlddesftifipp oeseleds thenBOil cxpottong mekiahthatip t o
'ltlrz'ﬁngnm F?E‘?ftﬁ e%f gd'lag Oﬁ?r;s%{&?eg é’%‘a‘? 3:513 Asﬁqsp{ s?adrt r}erﬁgdlgEqu gc?rﬁr'orllsm near!' odi ¢
transmissions. As described with respect to block 315 above, the UE 10 may select the
CQl reporting interval according to several different selection criteria, all of which are also
contemptated by the method 350.
[0043] At block 370, the UE 10 transmits the CQI control signal on the selected CQf
reporting interval 250. In an embodiment, the processing of block 370 may include a
waiting process or a sleeping process wherein the process 350 only executes block 370 at
the appropriate time, for example at the time of the selected CQI reporting interval 250. At
block 375, if the on-duration 210 has not completed, the method 350 returns to block 370.
By looping through blocks 370 and 375, the UE 10 periodically transmits the CQI control
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the second CQ reporting interval 250b, thereby providing enough tinme to
permt the ENB 20 to receive the CQ control signal, process the CQ

control signal, and adapt comruni cation paraneters by the start of the
on-duration 210. Simlarly, the UE 20 determ nes when to start or resune
peri odi c trwosmwigdr@n of the CQ control signal before gdgudgdfssiesn SSion
w ndow 230 taking into account the tinme needed by the ENB 20 to receive the
CQ control signal, process the CQ control signal, and adapt communication

paraneters before the start of the retransm ssion w ndow 230. [ 0039] Tur ni ng
now t o FEignal l9dhe ENB2thole sogmbgdimaat, ivis unlersieod that thel WE 1§ redetemvines the

e mex O RleRarii ihfbofist fp Sch How ndtsfrielioh of B8 oL ST FR oo
when th@laoemdarﬁmds&labthewﬁld@mzwitammmmomlgmallahabmﬂ-tluhlamgrmd %0 is
“rt ervar e ofepitng iervhl Sobuet Soqi i Gl BaRha et 10 % o an o

enbodi mfdR44]t hé\tleJck(BMmf tisee be-duradioy Z@Qhalsemafgﬂete@ thabewm‘s;n@!ﬁ%deb& to

O ] o B B B PR e BB e

start ofprédeeemﬂaeim”tmnsmissﬂ)lﬁwmﬁnmm tOI\@tjartQir desmei garindict ©Q berited! isignabf

this e odlmantlsthttheU | ec he |a eportin

| nt or valteDESERAT * AscreoTE BT TEECL 0Pk P14 ABowS Yok U 10 R asled e

anot her Cﬂlﬁ@ﬁd}rﬂﬁ@inteﬁfﬂeaddﬁrcﬂ@ fooder@rdl Aifferait Geledtior Bftefid, e dfadfictParer st O
frequenc naI ropagéiadéﬁ%n and processing by the ENB 20 to select the CQ
reporti ﬁé precedes the on-duration 210. In an enbodi nent,

the UE j6bamy @&tblldmtfﬁst e UENE0 k@ﬁﬁnk@tl@ﬂ@ﬂ@&n@&%na@oﬁ'tﬁ@ s@lé&@d'@@l of
two sub-frafres, I n another embodiment, th estimate the tinme | ags

to cons u‘?ﬂ?%lﬁe“éah?% éﬁ'uaﬁt‘F’ﬁho‘éimeﬂhrta%%é‘iﬂ?sﬁ'ﬁarﬁsb!?ﬁk sRRIMaLcAa s, I n

sone ci t %q@éﬂm W RO &S g | kAt i on
210, thg&{rﬁrl%ﬁ 0 may égl ect t OQ&’SI ﬁ(%aﬂrtgégrtl ng?’l%?ﬁéj\\% &twgoelg?goccurs

bﬁf olre tmﬁeamr@mat%ﬂmﬁh@r9ﬁam9h9aatﬂamt"n@@fthe W@tetglzc@d)fe@ytmén@&al 2P Abxt to
on dur 215 S0P el R oY Rl 2 e B 'Q@té"‘aﬁaﬁ PR,

UE 10 t binckitbs Bhipopnn thiswgh dilocks gidal ansihd39th dhes blEe @@anwa"nrémsmitﬁ@e

I nter Va'ccﬁ%%ntrbi% ?&'ﬁ%dtﬁﬁrﬁ i B V\ﬁ&?n%ni‘ fun‘ah&‘ié%d?’t%gbg%y qz%' wde a
wai ti Ng pProcess eepl ng pl’ ocess erein € process on execut es
bI ock SEéteanzeh&eaﬁﬁhl @ﬂueaaedior mfgrmiation fox eaph Bewtranseissionof tie @chczréﬂdact ed

re e [ 230
associ abaeht o R e dhRa, oMo N 1S s e SRECET ShARO R Bl et
returns asagrhxtdmke abthe BY reponhing intemaldighoviet asﬁwéﬁ@&h@oﬂiﬁ@ resduecasE 10

di LS,k t.r ol | t he ENB,20.. | .
Do oo e, | BB Dt R BB b BBl d et
andf IOr Irétﬁglsrfaiblamg 3‘5gr Tc‘msr:]bambwmdensmmaeumludwf stbbﬁn@@érimﬁf\trammis?igmaf. b| t
is also erst.oo at e nsmts, t control signal at about
the assiHEQNTP!FE Sqrﬁ'éﬁ'@(ﬂ'qﬁgégﬁbf%ﬂmﬁﬁ?gmgs?gqo over the agm gned CQ
reporti pEn47Es oG 6. ilusBawslaAlirdibecdontm bricationk kgstestindl0ginh aiepiodintshews 230
associ at ed W|th theclilg duration 210 has con")l eted, the processi ngnreturns

to bl octhesb. 16hiTheddr Weis presakie derimRlemeringRSnSEisoPfi g Jheslossis dut the

grzgnsm SRcRBurRf sHetdd @ He IRhitedl 1B1tAbSe Wémeﬁt%ﬁﬁtmgﬁ(ﬁﬂlsfr%ﬁrd%% fidbiid ock
phone, the UE 10 may take various fonms 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
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[ 0042] Turning now to FIG 5b, a nethod 350 of the UE 10 for controlling CQ
control signal transm ssions is discussed. At block 355, the UE 10

determ nes when the next on-duration 210 is scheduled to begin and to end.
At bl ock 360, the UE 10 determ nes when the retransm ssion wi ndow 230
associ at ed widdodhmonext on-duration 210 is schedul ed tycbhegbiogsh end. I n
bl ock 365, the UE 10 identifies or selects the CQ reporting interval that
precedes the next schedul ed on-duration 210 to start periodic CQ control
signal transm ssions. As described with respect to bl ock 315 above, the UE

10 may skariable, lapioncen tablehepmpuigr. ibvt etheris aééemafrmgp@s@ eyEHBEIcatians devien t

| ect f 50.
[00a3] AR c Mo Hon) I LR S PRRLETR IR 7 b B O

sel ect edlazie In%tgl!ﬁdt inmgvahigier neanofisy emhedimenéntbe difréfmay hrea ppd@wgdamtgp of
bl ock 37%%??% nc{ i AELHAS aBvidd! §ha %Egiitgﬁgﬁ%yﬁéo@sﬁé&aﬁﬁé&‘ Ecﬂ%t%%es%f&p‘é@%%ﬁh t he

process exetutes bl ock appropriate exa at
t he ti menenterieosisdigob ednifs) andéprdask mgnageneent flincies, aAd sblamck 375, i f the

-d t { 70. B
oopt ng. AR S5 15008, & Glay 22RO JOHEEBEs hollRih (),
Cgb gontminﬂace\M](Qmﬁagdldﬂcﬁﬁ@?@wtlma@Qhﬁrgwigsﬁemecgaahm Gortiymut BB B rl'lhean
e odal n naer; 00 e I e rm nes val,ues
ooy it pob, iy RCT Tl B0 FaldB) AdtBnient ke, SUB SR nyRas
I's al so AFERT®! aodl sTehaénﬂthy[iﬁ P 4 rteagistiongls nudnen&:@eymtwml alﬁh@mﬂl Ieﬂ?érsabOUt
ot A TS e BRL b ol e TS el o
cgrrplt e}g esbcapd Rep lraaﬁfmem Cariy @lﬁéﬁd@w?@oﬁh%{ﬁ’uﬁ&@:ﬁaﬁ]ey? abieh 389,, bé hﬁvé:ﬂy 10
ldentitl1 es or seec or n I Nnterva a ec
r et r ans rIS43SRA P H%wez‘g@h%?%@ttiwcﬂe? ?B%M% %@W@&?S@n&gf% ?rrffa? ugerdf |
transm sqelh Sconfidls B Hd Gt thi dfudteSaendr dupsdis @F lotekindibatsR fof it Wher@ nMay

sel ect the CQ reporting interval according to several different selection
criteri &iregl.1 of which are also contenplated by nmethod 350. [0045] At bl ock

385, the b’Egr;tlo fﬁelaaﬁrﬁd Pay it n%&féﬂf ASta érit@ru?am 9Re LB, Wllﬁﬁﬁ%eﬁurﬁ@rs to

reportln erval 250. In an enbodi nent, proceSS|n bl ock 385 may

i ncl ude @Al veripgs peieraler vilues I €opfi winsrtb@@ﬁgramémthe Vire1®r dbeddE 480

I t t f
the sel anf, R Yot A o, B2 BORREE (7' el epbRESie PickpBhed RFusd® ©
r et r ans ioswhamdswi Thizse Agdicationsmoay configues the, UE H ivepentormaBDious custerized
bl ock 3 I ' 9 0 iodi I
tr ansm tangots eiset 3 WRE ritp B | Ry the LECO T b Bradainfil Y
under st cardi/gritanfigured bizeriiberadr; thetezampledson hoviGiissusisastationda sireleas aceassi on
for eac %ﬁwa%egﬁgejrugj?on of the CQ control signal. It is also understood

that th s the CQ control signal at about the assigned tine
of the qQ@b50]epohmong then vanios! amﬂﬁaﬁnmremsaﬁagleehy €@ UEepbata agvete bmwsees.
which enables the display 402 to show a web page. The web page may be obtained via
wireless communications with a wireless network access node, a cell tower, a peer UE 10,
or any cther wireless communication network or system 400. The network 400 is coupled
to a wired network 408, such as the Internet, Via the wireless link and the wired nefwork,
the UE 10 has access to information on various servers, such as a server410. The server
410 may provide content that may be shown on the display 402. Alternately, 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.
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[ 0046] At block 390, if the retransm ssion w ndow 230 has conpl eted, the
processing returns to block 355. This can be understood to include stopping
periodic transm ssion of CQ control signals until the nethod 350 returns
to block 370. [0047]FIG 6 illustrates a wirel ess conmuni cati ons system

i ncl udi ng awoewdndisoent of the UE 10. The UE 10 i s opermhah®2§09/637704

i npl ementing aspects of the disclosure, but the disclosure should not be
limted to these inplenentations. Though illustrated as a nobile phone t he
UE 10 maa/ t ake various fornms including a wireless handset, a pager,

per sonall0Qf1gi t FIGadsplaveme piook)diagragoef dbe L otfut\While 2 t‘lamtﬁtﬂfclﬁﬁﬁbm er,
or a |aphpg HQHQHF GEs 1@3&[}@5 d%Picfe%b ?ﬂﬁ@%ﬁ&ﬁeﬁ?%&nﬁ@ﬂ%ﬂﬁ% %e@b&mﬁ&nén@se
t osure, the i S

functi ons. n sone of e disc not a

gener al apmpa@rétlmlrpmnpwrtﬂ@mtdl@tadu M@y ke inploded gothe 16 60-POR US2UDIDLI0ds7 04
bl ' 12l
portable, iéfﬁP&ag% oéeal;&r%?sfggrggﬂtﬁggq@a@%ﬁédhemé &@@@?Hg

conmuni ca ons I ce Suc a wre %P a pager
a PDA, drclwidetad antemnarandafrondrenddenit 666, msadio If@auemya(%hﬁerewems%oamer

The UE P0oia,PeBehs ProBeng, s Bl ot RIS 01 ok SRRk em 6 ©
cont r ol hepgdet pont 6] an mpnﬂmﬁputaghﬁa_lgﬁrﬁ(m a&emoﬁal{)lelmnegntgy canicb2€0 a anivefsab48]

TheUE10|ncI a _di.spl ay, 4 itive
sur t ace SouA s ISRy Bat 538 A ¥noth et iistdss el aiRen PR P RURaL A6 AR 1w
by %\/\E;?%s %V h@yﬁa&ybawdli\q{w d?apstﬁl digplhy QII‘.CID)':;dMﬂﬂd nedypinaiedees %cuckeslyebsmml such
as : , ! uen or, a itional_nuneric
keypad WF?F%BB&aB@W%FQP%[SQﬁl%\t 8’%?%%% g?’ﬂ%éhg?ﬁ 3 nput
kte%s rra)éamefdt %mr?lle? raeyvmﬁet la, glmaepbgutuaﬁmgsgaw KePs) %érgsaﬁ ksgal I ,|naang t

ot her navigational or functiona nwar ress 0
provi de emh%ﬁlm?rntq the HE 18 may; 'B’Fl”dQ'ﬁBgtEE 'i@f’ HQQ'”‘SEEMFDS%PPB%Q"@EF e user
to sel e%nm%“éér@ér? fiRTan! B@bb&@Rent, Qhaqjsmtsaz mﬁg/cemnm#@vé Hir@étiyowlie the
indicators for the user to direct. 049] The 10 may further accept data

entry fqufhéoﬁ%houﬁR?@ﬁ'ﬂalﬂi‘fal’%m%?@f{%ﬂﬂwH!te'fﬁce\ﬁéﬁl ous paraneter val ues
for confagsy! na“nbhssppso?tdrogmﬁé 6tH§r kel @f chhfalldr Ji0camial fptbtdRingeumeut e

one or re“software or I rmvare ap lications in response to user conmands.
These appeiates ioosantrehiheciioug mamnon@nl@@f toe L p@in aeeardanceowth embegded ed

functi O'gﬁg\b dﬁ?ﬂﬂﬂéf‘ef étBre‘dsiﬁrmérﬂ&’?rEﬁQtdr%'ibreé\ hﬂ%h&ﬁ‘:?mw%ﬂ-ﬁ tﬁQD@F‘/ be
progr amre 7or configured over-t air or exa roma W reless base
st at i on 503 igelf. elree@dlhwtts’éwembnddedrsmp@ar timmwaye, 1he0BBF SN2onay execWer i ous
I t th
SPoL) S RESGBISAL P UTaDin 1 Wl 30 16, SRR v B hofde by
comruni oddizo pschnas ipodalble rcutaas‘s)ram wedla lﬂ@c@ss‘en'@dablean@nbny caothed20 ax wwer UE

10 7 S0%eroles Rehui SEPTAPAGAbAS" 0E, MBolein BIRLELAN0 st "
Wi r el essomipikdd aetObftthacNme—Eﬁédab!bvmthJchbnhmtﬁéEcd:ﬁﬁgm frec D&FS50Dta prboideﬂhé on on
U SRSl BT Ao S en b B SR R BB
net wor k %Qﬁoddﬁé@@iﬂaﬁuﬂ@ﬁfet@&rk@nﬁﬁén todndisectiyconfigeratdiD8my502.n a rel ay type
or hop t[g&%} of %ngr%gl%g rfl:md front end unit 506 may be provided to convert between
wireless signals and electrical signals, enabling the UE 10 to send and receive information
from a cellular network or some other available wireless communications network or from a
peer UE 10. In an embodiment, the antenna and front end unit 506 may include multiple
antennas to support beam forming and/or multiple input multiple output (MIMO) operations.

As is known to those skilled in the art, MIMO operations may provide spatial diversity which
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WO 2009/ 117602PCT/ US2009/ 037704 [0051] FIG 7 shows a bl ock diagram of the
UE 10. Wile a variety of known conponents of UEs 10 are depicted, in an
enbodi ment a subset of the |isted conponents and/or additional conponents
not listed may be included in the UE 10. The UE 10 includes a digital

si gnal proc®aswoy/(IDHP) 502 and a nenory 504. As shown, tdBuidskdrnay
further include an antenna and front end unit 506, a radio frequency (RF)
transcei ver 508, an anal og baseband processing unit 510, a m crophone 512,

an earpi ece speaker 514, a headsetwgq?rt 516, an |nput/out|g)ut |nt erface 518,
a renovdAnd tp quercpm difficyit charvea! sanditiens aNdies jecrearsarhannel thsoushpyt shor t

range Wit gﬁfenﬁawmﬁi 0 mbf)aa%ayn.m&de @nte?ahsrtfunﬁa%mﬁo.kwmné@&? a

liquid crystal display (LCD), which may include a touch sensitive surface
530, an MBS FEMEPNEHS dﬁPO‘HefcﬂTﬁ?[é@fscéﬁ%’Pé@Wd’&ﬁ%@“P’@@[» canera 534, a

|1 8. |
an onbodrosly. e RfprafRener B08 Yiouags redonyosiinh Bl FRerel RE% o "
provi de signaliidn baseband v@néccm@wtmg nbagebend olanesnit signsls BSPREO2 Inagome

t

R L L A T A R
cont r ol Imnd)rpmeassuw funcliinradifynguoni &s opedaiatien/iemodulatiai, ph@ngfdeq:ccdmg

. . N d.sof 1 10
ctored: ergnddSefreing  SEEAHIBRER I bAg! IRAHESC (2] PR Yool ©
itself. (II-“rFr;I'a;(hhttHounelt andierndndp ¢ElciBJ cydict prafive apperfdingiearoyal, tand diSE S§2al may
execute other. app

atos oredlnt 04 .o d I I
U or maeresipr Popey Eor e, Phtbdshs (o oaiol: derRlor HEG 84t Gl
[r ﬁnnvab:@sbmm hycfcfﬁaisis@aﬁl prrocmﬁig/vifrbﬁdtm R alfcllasmm&ygekam@mmmmﬂglons
e a icatio oftware nma 0 ed set of mm e-rea e
et f b aIBEates ot N PrAEotin 40 Bl 350 i Rba nEcertie ok Bl arididt 1Re
fun tCt i o t@dsﬂb 153’0%2 oﬁgtﬁeh Bertr lplrdb@tsm@ uiief {rv\ﬁfn@e tﬁﬁl}ﬁoﬁlﬁle}h'tsglﬂ':dl RF elramétémas(m,l
i nstructions to be process an interpreter co er to jindir
cont | GurRoTkaTe B BBIEIE 808 oM LAt A1 13 81310 RESRERAO FHRGESS08 kg e’
provi degnk bé%\&ﬁfﬁea&ﬂmtdﬁe& Wof€ bRftesShg Malts and@r gbgmdatm@beﬁnrgmég&ated
enabling t UE 10 to send and receive information froma cellular network

or some %H'@r(ﬁ@%ﬂ abl e Wi rel ess comunications network or froma peer UE

10. I'n afg OdTHE[HgaLo?h%ag%W%r@é&sﬁboﬂhlt esMb Wﬂb* RBGidERYaidis! dHSIog

mul ti pl e ant’ennas ort beam formng and/or nultiple input nmultiple
out put (RvPeASEingpel E@MtﬁlgndA@-ltP@S»kfRimeﬂﬁi@@% Rrqoessing ft iBuUts from MP&D

oper at i s, iRy, o3y i) R dAbetHPRR DU (ineRr3R09/514 LHAARE headset

T/ US200 can use to overcome ffICU annel conditions and/or
i ncr eas & iGhartopt end. theydnaleg base@aaﬂmmasmunm Bodmayriwva morts Sggonagetinge| ude

S o154 B o TR 55 T Gl SpOBGP 7 o BRI DS b

fr equena;sed lasfat ¢aligghonen e ahalgy basebansdreFessing unit 510 may fuﬂher include a port
for connecting to a headset or other hands-free microphone and speaker configuration.
The analog baseband processing unit 510 may provide digital-to-analog conversion in one
signal direction and analog-to-digital conversion in the opposing signal direction. In. some
embodiments, at least some of the functionality of the analog baseband processing unit
510 may be provided by digital processing components, for example by the DSP 502 or by
other central processing units.
[0086] The DSP 602 may perform modulation/demodulation, coding/decoding,

interleaving/deinterleaving, spreading/despreading, inverse fast Fourier fransforming
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signals to baseband and converting baseband transmt signals to RF. In sone
descriptions a radio transceiver or RF transceiver may be understood to

i ncl ude ot her signal processing functionality such as

nodul ati on/ denodul ati on, codi ng/ decodi ng, interl eaving/deinterieaving,

spr eadi ng/ desypoeadrang, i nverse fast Fourier transform nectidziidpstest
Fourier transformng (FFT), cyclic prefix appending/renoval, and other
signal processing functions. For the purposes of clarity, the description
here separates the description of this_ signal proceSS|n fron1the RF and/ or

radi o st@Rfdard Fesrier pauipiying (Fiobacedic iratix apepndingleniavakiang qtaer fignalnal og
baseban rﬁéée%ﬁ'lg nggﬂeudﬁ@' éss%g:ig e"anﬂftﬁrW|Fe*'b‘§s%rﬁQ@cﬁfon§t hey af @MbcAimdHtOfRSSi ng
unit. Some odi nent s, F Transcel ver 508, portions of the Ant enna
and Fr orexamme 5062 egds tdmsmnan@lgpl@agmﬁd(cﬂmebstgpmyﬂw epplicgtiony fajea
conbi ne I p-Safal 0 i

i nt egraﬁed{ggﬁ%@u@ g A@Téés %y(gSE]avTh%ﬁoéﬁg odgu aggbgﬁﬁh%rg‘(t:%%??ﬂg %H?t 510
may provspieading,i e mnaaogsqw\@ceﬁmcﬂwl dhe | BpRt $02nmayutpstioan  despresding| e

out puts S e Bestdl dnd AERbIEHL SRR Snfodfitnt 1 SERIET A ) 71

basebandrhogoesisiergency tivisidh nastipleavaccess {SFBYA) dechrextagynapplicatiane fasuthit - i n

Isd s enederistn eGSR0 SuSRaREh mod bR R el g milsbledty

i ncl ude Eoupler trafsfornsing et dyelic pefia abeamtsmg, aud fort & ezcehan dsctior tenD3P GPBone

and speaker configuration. The a essi,ng. uni

provi de ‘H%P?’g‘i’m’c &cﬁ?\&f r@@ﬂv@r%ﬁ{)ﬁ&frﬁr ﬁ@s gfn&'ﬁ%'l edri‘t?'g%%'@ d%%(gujn%'%&

aggl 89 tamﬁest cﬁjiaﬁt@zlh CQ?\&'E&&I ﬁm?lefbhtték?m@@twsamfgcialommyediotlmts:.igzml processimg

enbodi ments, at |east sone o e functionali anal 0oq, base

pr ocessi WRCIARE g RPMRRAtoES of SignakRopssSNgUng r"B@éE@ |pﬁarg%%bg3ﬁa}ﬁb@,§gf or
exanpl e &y the DSP 502 or by ot her central processing units. [0056] The DSP
502 may erfor m_nmodul at i on/ denodul at i on, di ng/ decodi

interl eaﬁpﬁ@ defhf &PPR 842 gnas SPEwHVRR: %Ié’%' 2aMirRlESS ?ﬁr}g'P% vizga dhe @alPer

transforii gy J@%@Qﬁﬁ& h%ﬁ%%ﬂﬂ{nlwﬂ@%%am%ﬁ |tﬁE-E‘anfRﬁf catigh mha@y prowde
t ransf ormng ? cyclic prefix appending/renoval, and ot her Wﬁghsend

processi hn@rmtmnmtynhawabm aysen tolgai aeess fo conteriandhe injamet #
enbodi mept éc%[ eé( Qt fhes Q%nd' Yhe lifput/BUiplt RtEFRAECERS irtébiects the

t echnol ogy” app |ca or at smtter function the DSP 502 may perform

nodul at i DBP #dang varmemeewlasganchmweeadweg mesirly 1394 @nd theerapzgvable
function p I and
denodul a?%&ﬁrpfﬁdgér\%&t ﬁ%y 'ﬂf‘%odl rren?'% %’Waﬁtg% &ﬁf%—@gh@? b%"%%g?@?g’guency
di vi si on50f1l Ahpmingxthe dutesiacesCRBAR Mdeﬁﬁ)lirﬂg?a@p@% ead ﬁhﬁ]Shﬁl’C)faftQﬁéleeless

t tt f { 0

it or | ot Tput PR e RRtErT Ba7, Thf DSERr b I8 iy Hd (b (6 8ABGtne UE 10

appendi ngnd miag alsorermblestheilifen 0 ftaifctctiomas a@eﬂﬁmrab@ewwto;m@nm infpenation
refix repoval , fast Fouri.er tra sfornmn erI i i nd

gem)dul a'f"lrirD 2 herSeid e PFOMPYE] ¥s© ((,h?fm‘%lg ] %Sr%t? Cat ﬁg%s&%%ﬁ Sﬁ@%e@%sl?%nal

processi &ﬁmmuﬁﬁélldrﬂSuw«B}ibtemnmmmyansludé #i infratedppat es Hlwegodthrioteifaces amay be

per f or med DSP 502. [ 005 he DSP 5 nouni e W .
wirel essl! Er‘?%/@éé]% 9?’3‘3'@{5"“’3} ‘?%S b ST ﬁ%r%ﬁan%mr&%%cgﬁ‘lﬁﬂm Aen
enbodi Megfissystdif, ﬁrﬁi&ﬁﬂﬂbﬁ@hhl@l@ BB Moviodeomhmiisitatet wicskssshe witlr icther readiyl i ng
a user to al n access t ntent on the Internet and to send and receive
e- i | eﬁ‘i’ﬁﬁ@%‘ﬂ%ut interface 518 interconnects the

DSP 502 ]/ar TRY wmsa%ueﬁst@ra@e 518 hdyafeiBer &Eiameetetna DA fttle takat 526
renovabl € nmenory car may provi de software and data to configure the

oper at i oﬂwa@fwmamtresereeozausﬂﬁoﬁhg Wi d0; et RIpYiae &snokeg igdhe isetudy ¢ $e 522
and the r GAHFBERHY. C sal &8ne24s al Aeckirilsm for
mterfacgﬁg% aegge used‘to charge tﬁ@baﬁeﬁbﬂzgnﬁgaay al g% enable the UE 10
to function as a peripheral device to exchange information with a personal
computer or other conputer system The %$hort range wirel ess conmunication
sub-system 524 may include an infrared port, a Bluetooth interface, an | EEE
802. 11 conpliant wireless interface, or any other short range wreless
comuni cati on sub-system which nay enable the UE 10 to conmuni cate
wirelessly with other nearby nobile devices and/or wrel ess base stations.

[ 0058] The i nput/output interface 518 may further connect the DSP 502 to the
alert 526




that, when triggered, causes the UE 10 to provide a notice to the user, for
exanpl e, by ringing, playing a nelody, or vibrating. The alert 526 may
serve as a mechanismfor WO 2009/ 117602PCT/ 11S2009/ 037704 alerting the
user to any of various events such as an incomng call, a new text nessage,
and an appowwotaeexiti7een nder by silently vibrating, or bscipbsayicnsyzés specific
pre-assigned nelody for a particular caller. [0059] The keypad 528 coupl es
to the DSP 502 via the interface 518 to provi de one nechanismfor the user
to make sel ections, enter information, and otherw se provide input to the
UE 10. THetiRgihsoused to 20y ohyaneussevants sigh asean xamind il dnraw texkBgssRged such

as QNERTy intriAE ; I Bdati t L iC
keypad V\? tdh%ﬁgﬁdggteg I eﬂi}yg@ ggg’gﬁ%&?‘gggﬂa\%ﬁ%ﬁ&?% gilég%ﬁoélg%%@%g%.a#ﬁgs | nput
keys maymelady fie narifiqulsskaliesel | an exit or escape key, a trackball, and

ot her noghedt | '[Qﬁﬁé , i F ' regdleys [ to
provi deﬁpgﬁhe?ﬂ@nﬁﬁ{paﬁl%?o . SA%?%Ee?gﬁgggt@nﬁgﬁgﬁéﬁs&%@nge tgjﬁ?ﬂgé%@% 530,
whi ch neyethapisoitor thaugserde make selgstiond, ienter informatioo. andpihegviserrovida dipit

2507 [ ooagf HE e Bt R AR bR s i orriauca A ridikeyang gy 58° -
g;% ﬁ ZI C@MER]?Y?stoTaie Ammandoiemahﬁmmswbtlg trarﬁtimbnumedcéceﬁ&ﬁ vw;iadit Ee
Co s & echstgtsr abeetilnd i & el Fedben. oo FRETERL B85 Jhal heflieof e

The GPS teaehwheel D30 ekt of @spamr ke 4 rackbal, &rtPother dedgationgl obainciimsl keyi ng

St SR e R AR U M BTt ARB ], b
functi ongectainim nizadb® tien LCDEESBY,i whieh mAC Bieludentoudt)86rEkhR| dapabilityl Andsalsat es a
SOt tvar e e fel Dol G20 R e ThiR ek e Y33 Muples the DSP 502 to
the LCD 530. |

[0060] The CCD camera 534, if equipped, enables the UE 10 to take digital pictures.
The DSP 502 communicates with the CCD camera 534 via the camera controller 536. In
another embodiment, a camera operating according to a technology other than Charge
Coupled Device cameras may be employed. The GPS sensor £38 is coupled to the DSP
502 to decode global positioning system signals, thereby enabling the UE 10 to determine
its position. Various other peripherals may also be included to provide additional functions,
e.g., radio and televisiaon reception.

[0061] FIG. 8 iliustrates a software environment 602 that may be implemented by the
DSP 502. The DSP 502 executes operating system drivers 604 that provide a platform
from which the rest of the software operates. The operating system drivers 604 provide
drivers for the wireless device hardware with standardized interfaces that are accessible to
application software. The operating system drivers 604 include application management
services {"AMS") 606 that transfer control between applications running on the UE 10.
Also shown in Figure B are a web browser application 608, a media player application 610,
and Java applets 612. The web browser application 608 configures the UE 10 to operate
as a web hrowser, allowing a user to enter information into forms and select links 1o
retrieve and view web pages. The media player application 610 configures the UE 10 fo
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DSP 502. The DSP 502 executes operating systemdrivers 604 that provide a
platform from which the rest of the software operates. The operating system
drivers 604 provide drivers for the wireless device hardware with

standardi zed interfaces that are accessible to application software. The

operati ng swetxamdisoyers 604 i nclude application nmanagerands:@enyees

("AMS' ") 606 that transfer control between applications running on the UE
10. Also shown in Figure 8 are a web browser application 608, a nedia

pl ayer application 610, and Java applets 612. The web browser application
608 conféttruesandt piay witliq or sudieyisyamediss Ehadayapeipiet12 %nf'aweriﬁeépﬁﬁ%’fo to
enter | I I Nia. f.or S 2t g NKSA t IV, i

pages. Logrfdﬁzgé:ag%& éﬁf@'rgsapé;m ?gﬁroﬁjnﬁa& aj(':'%{hf i%uébe@&még? U@ngiigﬁﬁ ? gﬂ wv¥\%!)\m®b
2009/ 117 6eaealT roBele/tis Zatn] sighal resmagentendl ay audi o or audi ovi sual nedi a.

The Ja |l e 612 f . L BUES it & and

ot her :‘/Wﬁ)on mey?SPEStgodﬁgﬁélgﬁ#&glﬁ%nq]e %ﬁ{'&g?%@%gﬁ?ﬂnctl %Iﬁg'{elh té;i drrgiéngt ed to

SN iy ot s e Al ongmi i o sl p S Y

deser ! Dot Yol Sabdiy 5 Bk e RipABEPUEhgau oSy SRR cricis

capabi | iifi¥trites baysidat, jereratpuessercpmpnterispsicmdLitaleld fapmplerpenthg@spgcts of

| mpl e 0P Y ESHB AP TENE rOHRL RaiRb Hioh R ALt JEa 1 are s ke, 2

[ [ | S In.

cgprrput le:rpr@égg&ra@@vﬂimhweé% gfﬂ’;r}éw&fﬁﬁﬁ_ra €diitra( plocebsoraynitoer EEUMmaidsgg as a

central "processor unjt or ~that is in communicati W th nenpry devices
| udi SEMEBKERHER YHBIRME LFFSH%%@%F o i st

InﬂgﬁmryI Qg M) @&81raz:&mwé&@%@%e&bw%mybzﬂgut};ﬂ(um)t mmids'escgaglrenamdc\(;ief 331

devi ces '692." Theé processor 682 may be inple ted as one or more CPU Fhi ps.

[ 0063] THetwsk saaaecfivitk deuges 684 | the Hiace qfﬁgofﬁ’ﬁ)f&?eﬁ“‘g?m‘é’s'ﬁts & R & di sk

drives 9715 ré@pgj E‘ﬁibé’es and is used for non-volatile storage of data and as
an over 116w data st or age device if RAM 688 is. ngt Iar%g enough to hold all
wor ki ng [0R8%). Jbemecandary stragr68sis traigallyecqmrrises of ”W%é’?%‘ VERPEN are

| oaded 1.0t 04k - Géth apba AP bvérRauEatastordge ROM
686 is &eddﬁgwsﬁﬁgﬂgﬁgtf%% %ﬁ%ﬁ%ﬁ;ps dat a whi c\kll are read dggzng
ally

pr ogr amdexiee it RN 68809 B8 dage enongh 1o bl all woringAa)a.d AACCRIMNSEHAGS
has a smal | ?%f,g%i% @ﬁ%%{;ﬁgggsgm{ch e Ef%d&&‘%tbwresawynys&ﬁnﬁ@grhmsgfre

secondar’S}ays I's used to store volatile data and per haps
to st or eclestddfocétsnnton. AteBROM 68 ist useRdVEEEBIngiuctiRAR26E Perhapsgiaunichy

faster than to secondary sfor 6 [ 1 £ -deyd ideNwhibk e
printer Sa,re\;%cg(glumip?%rér,n ﬁgﬁ?ed‘g‘?@"c%‘%‘%"a?&gfds%@ﬁﬁf@}éﬁ%ﬁ'd&r een
di spl ay sypitesily s radsmalkenspants casaaty céletive tdithe Srgern roemont eapaciiapf spcodarge

recogni zers, card ape e =k dhout
ovi ces soatpe] eHEARESHD s BER o B pG0G Hol, 204 Bl e RIEORPY
nmodens, ARedemdiaink ROM 686 and RAMGES js typicalriaster than tabednndaisdBpge ifdr f ace
cards, serial interfaces, token r

¢ . [ cards, fiber distri
i nt er f adB9$HADDIHO CVFES R0 magsqgélpg%aqungqrg.a\ﬂﬂ%? jB?'ﬂ{O%\L!W g&rs %"Isitd?slp 7 e
transceiyepsfablsh su@anagisglags; Kysoaidenkeypads pbwitchese siialg, GDid8) trackd balis,
gl obal system for nobil e conmuni cati ons SGSI\/% I’ﬁldl 0 H;anscm Vel %%gds, and
ot her voice recognizers, card readers, paper tape readers, or of er well-known ifnput devices.
[0065] The network connectivity devices 692 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 multiple access (CDMA)

and/or global system for mobile communications (GSM) radio transceiver cards, and other
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WO 2009/ 117602PCT/ US2009/ 037704 wel | - known networ k devi ces. These network
connectivity devices 692 nmay enable the processor 682 to conmunicate with
an Internet or one or nore intranets. Wth such a network connection, it is
contenpl ated that the processor 682 mi ght receive information fromthe

net wor k, orwmigéwiimes put i nformation to the network i n Bdra:s3609k$8040f
perform ng the above-descri bed nethod steps. Such information, which is
often represented as a sequence of instructions to be executed using
processor 682, may be received fromand outputted to the network, for
~exanpl e wallrknowes nefwmkodevicasonibese nenask spanrptivibhedeesdo9a raayc gnatile thevave.

The net YRode<eoneestd Khinh HRble G SF2rebishd BE e iAeR . MifiCouch o

transm tter and recelvers or W r erwse transmt ng a d
r ecei vi mgheoryreahnediony # isvebhteipiated thad rilee ofooessbrr@Zymght Iréceive mlfmmtlon

90001 Sy AT NS i R s MIESASS e

out putt aﬂaoﬁmdemibaet metlfiod éteps ex8oph dnformatidne vhictmiofefienc cppescetedd as aa

b band ) i
RS e Do SRR or dhstfichOR 1oBE BRciRed oy BRICERS 91831 Fiay HICrRBRE R ShE"™

connect Ioutmmedwmea&ét\ﬁarx fmxexampl@a@ﬂhe form offa edmipter Gatafsmt ahbediedtma cal
conductors, in_coa cabl es f or exanpl e

ti di a
o aat Toitisey ey I8, pERRI Sopngethily SRNCES BarLMmal o Ie e cok & et

t he basekaBghitr @rnalre@éwérsqaawnr@l&bﬂ%e@tnaﬁwfsaetrmﬁfm@g ana recelvibig lsjynar ger ed
according to d| fferent fﬁﬁ&‘ﬁg&%ﬁhaas may be desirable for either processing

or generd® Welhkaow tq ongyp the@%i tting or receiving the information.

The basqbeew] S'Qﬁﬁ'lnﬁfmétfcﬁh”@Jhl&m%?qlﬁtﬂhdé“déta%rQﬁétfubﬁéns%V& eRéculid@ging ypes
of signals currently used or hereafter develo ed referred herein as the

transm $EPeRsSHReBBAMPr AEIMBlE. HaavePatreasi¥edt fom ﬁ@ t@HtRwtrsk 19 “?%f‘ﬁ?i‘ﬂ% WO |
known tQ ﬁ*@lesm Heeférm rbftah?on%lher &&9@5@%@@%@%@@@%%&@%@ carrier

|nstruct|o codes, conputer prograns, ScCri It accesses from hard

di sk, fIveyey The Lbasdpmdcagn@h ofksignal erabagied cmﬂwdi:%'ﬁerba@é@l gepsraied bydhe al |
be Cons'r%ﬁf(l&g SSHARBER ygé«h%@?@z Gﬁ?i p #86in 8‘6‘%6% sgﬁa‘{] &f rlé?éé‘lﬁlﬁf

connect|V|ty devi ces e on rocessor | S tlp|e
pr ocess @opdudgrsbip qmaeabmbiesrmuwaveﬂwd@. inmtlcwnedmsfomyamelecnp@@al§i§@ﬁ Ofis

Cuecht e s 34PhERES i . i Wl ey BBy 50

2009/ 11%@&@!@@0& wSHEOO8 A WEe 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 cother
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.
[0067] The processor 682 executes instructions, codes, computer programs, scripts
which it accesses from hard disk, floppy disk, opfical disk ({these various disk based
systems may all be considered secondary storage 684), ROM 686, RAM 688, or the
network conneclivity devices 692. While only one processor 682 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.

19



[ 0068] The followi ng are incorporated herein by reference for all purposes:
3rd Generation Partnership Project (3GPP) Technical Specification (TS)

36. 300, 3GPP TS 36.321. [0069] Wil e several enbodi nents have been provided
in the present disclosure, it should be understood that the disclosed

syst ens andwoentvadmorray be enbodi ed in many ot her specidgrashaonsr7on t hout
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 var i[8088lel ehgntfallaving: Aipoineaiperated haseiBohy irErease ifat &fr BEPESes: Anot her
Syst em Qbefdrbtich Iﬂaﬁﬁé&tﬁ ProfBey néﬁpﬁ%&ﬁﬂﬂ%ﬁg&@ﬁ%@%ﬁ'?_?% 38PBOFQN so,

t echni ques, systens, subsys and” et ho strated in
the vari#u¥%enbodi nents as discrete or separate may be conbi ned or

it " 1 . . _ o
depart | 100GSl, WAL Seer P BB BRI b, obER AR fs BRUBRCGIUOLIH |
di scusseshoakl moumpdesstond that trecdibglossalgystainsoand methods coay beyembodied it maby her

TR, o ) Y G Ao g YR Sk O Vel el A st oo
ot her wi Skhe flesent exanpite arefio Geacyesiieradiastillusiratien snd ardd ratrietivet isadshear e
Fcer ! 2ABRlS Bhaf B LR bl Bbbo PR b R e B beBRE" )
user equirpaRiponéhE)ma bepombingd or integrated in another system or certain features may
be omitted, or not implemented.
[0070] Also, technigues, systems, subsystems and methods described and illustrated in
the varicus embodiments as discrete or separate may be combined or integrated with other
systems, modules, technigues, or methods without departing from the scope of the present
disclosure. Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through some
interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other examples of changes, substitutions, and alterations are ascertainable by
one skilled in the art and could be made without departing from the spirit and scope
disclosed herein.
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a processor configured to begin channel quality indicator (CQ)

transm ssions using an assigned periodic CQ reporting resource that

i mredi ately precedes a lead tinme before the start of an on-duration of a

di sconti nuous reception (DRX) operation node, where the lead tine is
determ ned as a sum of a propagation delay of sending the CQ transm ssion
to travel fromthe UE to an enhanced node B (ENB) and a processing lag tine
of the ENB to receive and process CQ information, and adapt comruni cati ons
par anet er SyRAs ?gl e (ng CQ transm ssion. 2. The UE of claim1
wherein the processor is configured to begin CQ transm ssions using an
assigned periodic CQ reporting resource that imedi ately precedes the
start of the on-dyration, of the DRX operation node. 3. The UE of
claim1, wher e?n ‘@%"r‘k‘n‘&%‘%@fﬂé’i)p‘éﬁnm% of the ENB is equal to about a

time duration @hrdcdRoSHRfkARIRS begin channel ual? fc wherein the
processor is fu?t her conflggured qtgtljn%ame G %P%grﬁg%ﬂ Qﬂ rfniSF SEAE BF the

active ti Asigned patierie £1Qlosporting resourge tﬁ'dﬁ embigdifely beiceded a lalibrigie rbefdire the
DT 0CSSSOr i drUitSh SN LS 1R, 310 Sin LORES TLEShaNS 31 3L 0o o

are receiv Including retransm
wher ei n t hmeps ddermsned ass dut bhepropafativgdelag of &nﬁh@ﬁh&@m Ttr%ﬁs'ﬂﬁ%&?ﬂo‘%f&%el

|rmed|atehé%(§[ aret ans iergnvvl ndow. E of claim
wherei n t He™pFs Es@oar“‘? aneg nRds BAERD) god éd)r@(-‘@sssrtgoﬁ@g @@e ertb%EhﬁBstglrmveat
the end ofndgtdce® CQIENRIMMGUHAT ARk @&ﬁnb&cétﬁﬁk’?%gﬁ%r& rb% rt'§ ?C”b;QI t he

during an assigned periodic CQ reporting resourc or e
r et r ansni S&1SBRSS@ndow. 8. The UE of claim7, vvherel n t he processor
is configured to resume CQ transnissions duri ng an assigned periodic CQ

reporting resoprcepd ha e £ agd ti bef t he

of the retransm ssion w dr)ldo m,ii]elr'vée@{] q%ﬁ% (t%ssr(r)g Llssc%fg{%élfeﬁ'l ﬁoeﬁa t(f@asum
of a proptigamisiong asiag aofassigmedi pegiotlieeCQteportinpsmsdsdenthat nrbddaately ﬁréc@ﬂést he
UE to an g"g’taﬁ%?t}% o%(-j?ur%fozf grg'}li‘s :?pg%ug;ln}o g ENB to receive, process, and

adapt based on the

3. The UE of claim 1, wherein the processing lag time of the ENB is equal to about

a time duration of two sub-frames.

4. The UE of claim 1, wherein the processor is further configured to stop CQI

transmissions at the end of the active time or on-duration.

5. The UE of claim 1, wherein the processor is further configured to stop CQI

transimissions after all data are received including retransmissions.

6. The UE of claim 5, wherein the processor is further configured to stop CQI

transmissions immediately after a retransmission window.

7. The UE of claim 6, wherein the processor is further configured to stop CQI
transmissions at the end of active time or on-duration and to resume CQI transmissions during

an assigned periodic CQI reporting resource before the start of the retransmission window.
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9. The UE of claim8, wherein the processing lag tine of the ENB i s equal

to about a tine duration of two sub-franes. 10. A method for
transmtting a control signal froma user equipnent (UE) to an enhanced
node B (ENB), conpri sing: determ ni ng when an on-duration of a

di sconti nuous reception (DRX) operation of the UE is schedul ed;

identifying an assigned periodic channel quality indicator (CQ) reporting
resource that inmediately precedes a lead tinme preceding a schedul ed start
of the on-duratio r adt ne,ls determ.ned a,sumof a
propagati on de ayq‘o V@@n wre{nr 1B5s RICETSh 1t ocoflﬁ%\lfﬁﬁl PrEWPREE to
t he ENB amlnmlmmeﬁﬁnglgn hﬁ&n’&d ﬁﬁu@lﬁc COErebBing PesoBR B NAE irdMediRERGR&R G
informatlf %ée%?da n| cation, paraneters based on the

transm ssiGH: ore the g ﬁlilFﬁ?jffi&Sfﬁ@FlP%a{l%dowWh@W¢ étad Simpnig determinedis si on
at the ti ge R e K t

11. The method of %’?’2?3%%‘*%23‘5 SR e IR foh 33 B Boht BB g
repor ti ng ENEsengr %:Eropﬁﬁsé@@dﬁmgmﬁ@é thet BNB tofredehve, procehy audi aslapt tmséduort therCQI
character %’? 4 dentifying the assigned periodic CQ reporting resource
that imediately precedes the start of the on-duration. 12. The

met hod of claim 10, further conprising stopping peri odic CQ control si gnal
transm ssi on ajte ort| esour hat
occurs during %hehé% uraa%%%g WheskiiP AL %esmfhgea ef%df’ﬁ‘i qFt her
conpri si ngtigtecippitiog opwe adifear®l control si gnal transm ssion after a | ast
assigned periodic CQ reporting resource that occurs during an active tine.

10. A method for transmitting a control signal from a user equipment (UE) to an
enhanced node B (ENB), comprising;

determining when an on-duration of a discontinuous reception (DRX) operation of the
UE is scheduled;

identifying an assigned periodic channel quality indicator (CQI) reporting resource
that immediately precedes a lead time preceding a scheduled start of the on-duration, where
the lead time is determined as a sum of a propagation delay of sending the CQI transmission
to travel from the UE to the ENB and a processing lag time of the ENB to receive and process

CQI information, and adapt communication parameters based on the CQI transmission; and

beginning a periodic CQI control signal transmission at the time of the assigned

periodic CQI reporting resource identified.

11. The method of claim 10, wherein identifying the assigned periodic CQI reporting
resource preceding the start of the on-duration is further characterized as identifying the
assigned periodic CQI reporting resource that immediately precedes the start of the on-

duration.
12. The method of claim 10, further comprising stopping periodic CQI control signal

transmission after a last assigned periodic CQI reporting resource that occurs during the on-

duration.
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14. A user equipment (UE) configured to transmt a channel quality
indicator (CQ) control signal to an enhanced node B (ENB) conprising:

a processor executing instructions stored on a non-transient nmedia, the

i nstructions operable to: periodically transmt CQ control
signals during a CQ reporting interval of a retransm ssion w ndow and to
stop transmtting CQ control signals responsive to an end of the
retransm ssi on wi ndow, and resune periodically transmtting CQ

e at ol y pr Bie el g3 L0 R B s H G AR oD aACUHIGRACHIIT SR
di scont i ntasmigsemeddict @ Ms( dkBhedpRioaic! COI RP&Eng YREILe &Jﬂ?oécﬁ?s%uhhggﬁ hdive

determ ned as a sum of a propagation delay of sending the sm ssi on
to travel "MPomthe TIE to the enhanced node B (ENB) and a processing | ag
time of the ENB to receive and process CQ information and adapt

conmuni cati on ramet ers, based_on the CQ transm ssion. 15. The UE
of claim 14 vvh@feﬂf HSeF (FavipmERleld Ho reopligneed & trpneinit 4 ehanpplsquabitbiagicator (CQI)

per i odi calditol S0 &t it CRhoSORKEQk) SRk, duri ng Lhe assigned periodic

CQ reporting resource that inmedi ate es the start of the
on-duration. @ processgipexeThigngUmsictiohaistoraidon winendiansitftempdiaCths Sastrueti@s ut es
instructigns to,.stop transmtting the CQ control signal after an active
time or oér)f%dau ion and resunes periodically transmtting the CQ control

signal during t hepealsdicgt;edamnt Q)d)ICcoﬁﬂ)l 5SRO Hi b EXOUFpOrtRe fiRlkf/al BEast art
of theretgnsmssmn W n A nmethod for transmtting a

control s ﬁ%sffm?sﬂ‘islrﬁr’@d%éﬂgéa §iop r?@ﬁ?n”(f@@ CQI) COIHIrob Siganle serpantiee B anEmE)of

conpri si NMe rdt@aGhiséiyh BehddR: aspi gned periodi c channel quality indicator
(CQ) reporting resource; transmtting a periodic CQ control signal during

a retransni ssitlsHnw priedicallansivitjing § Qlventeicsiglstdueing eh resemwil pstfiatic @Qidow,
and reporting resource that immediately precedes a lead time before a start of an on-duration of a
discontinuous reception (DRX) operation mode, where the lead time is determined as a sum
of a propagation delay of sending the CQI transmission to travel from the UE to the enhanced
node B (ENB) and a processing lag time of the ENB to receive and process CQI information

and adapt communication parameters based on the CQI transmission.

15. The UE of claim 14 wherein the processor executes instructions to begin
periodically transmitting CQI control signals during the assigned periodic CQI reporting

resource that immediately precedes the start of the on-duration.

16. The UE of claim 14, wherein the processor executes instructions to stop
transmitting the CQI control signal after an active time or on-duration and resumes
periodically transmitting the CQI control signal during the assigned periodic CQI reporting

resource before the start of the retransmission window.

17. A method for transmitting a control signal from a user equipment (UE) to an
enhanced node B (ENB), comprising:

identifying an assigned periodic channel quality indicator (CQI) reporting resource;

transmitting a periodic CQI control signal during a retransmission window;

identifying the end of the retransmission window; and
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responsive to the end of the retransm ssion w ndow, stopping the periodic
transm ssion of the CQ control signal; and resum ng periodically
transmtting the periodic CQ control signal during an assigned periodic
CQ reporting resource that inmediately precedes a lead tine before a start
of an on-duration of a discontinuous reception (DRX) operation node, where
the lead tine is determned as a sumof a propagation delay of sending the
CQ transmssion to travel fromthe UE to an enhanced node Bf(ENB) and a |
rocessing lag_ tine of t ENB tQ receive and process CQ information, an
gdapt corr?runl g‘é??‘?%‘ﬁ‘é’ep rgﬁ% eélﬁ ga@’@d“’@ﬁm?@ém windays psteppingn the periodic 18,
The net hottarhiglioa ohileCQF stntrbRdigf®mRNi si ng providing periodic CQ control
signal transm ssions i medi ately before the start of the retransnission
wi ndow. resunying perirdiqally dianprising pepyriodio R icentr signalptuwing sis assigned
conf i ure r ssi ons
Gsi g an Bkl Gl repoE g o HAE bt B L B 0 SRR
on dur at | dnatydn af dx somttinnosu secepeap (DRK) (dpddjion pesdy i vaieréabe ;lead time i%t op

d of d tion and to
Fesune. CaPiE PR B oP A bragtinatlay st el B 1 Borseystasor e Agirom
resource nhheUE tdmdihahc%ldmoﬂé @Cﬁm@ #hdl £pdcdskiB m%ei‘n%%fmeaﬁh% ec%fveaand

retransm ssi on ndow, where t l'ead tinme is determ ned as a sum of

pr opagat i FRCGFR énglom%’é‘ﬁ’a‘i’fhga‘% dheadagt) commyBigRtéas onarpretersa paseds ponﬂthélQllE to
an enhancggd,spedenB (ENB) and a processing lag tinme of the ENB to receive
and process CQ information, and adapt conmuni cations paraneters based on
the CQ transm ssion; and stop CQ transmissions after all data are

received incl Uﬂé Q‘He m% hog %ni'alsn? Il?%rther comprising providing periodic CQI control signal

transmissions immediately before the start of the retransmission window.

19. A user equipment (UE), comprising:

a processor configured to:

begin channel quality indicator (CQI) transmissions using an assigned periodic CQI
reporting resource before a start of an on-duration of a discontinuous reception (DRX)
operation mode;

stop CQI transmissions at an end of an active time or an on-duration and to resume
CQI transmissions during the assigned periodic CQI reporting resource that immediately
precedes a lead time before the start of a retransmission window, where the lead time is
determined as a sum of a propagation delay of sending the CQI transmission to travel from
the UE to an enhanced node B (ENB) and a processing lag time of the ENB to receive and
process CQI information, and adapt communications parameters based on the CQI

transmission; and

stop CQI transmissions after all data are received including retransmissions.
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