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Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol (VolIP) is a well-known system for
packet switched-based voice communication over the Internet. The term “VolIP” 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.
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[0010] FIG. 3cis an |Ilustratlon 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 fransmissions turned off according to an
embodiment of the disclosure.

[0011] FIG. 4ais 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,



[0012] FIG 4b is an illustration of a periodic
channel quality indicator reporting resource relative
W@ 200an1wm2 dur ati on and a retransm ssi on Wi ndowPCT/US2009/037704
associated with the on-duration, depicting some channel
quality indicator transm ssions turned off according
to an enbodi nent of the disclosure. [0013] FIG b5a is
depictingn someu sthamniebrgustitya indicaten  transmissiomst turngdc Réngecording to an

u r control signals according to an
embw'&]‘ﬂ? fﬁ@n(?g%l?%%e di scl osure. [0014] FIG 5b is an

[0013] | | FY3! Batisdh AfusBanbmef areidibed of trarsnditingt chemnehaiaity indicator
qual ity indicator control si naI s according to an

control gigpalgi arsatding ta e embedipsnt e thegispiAsUP G 6 is a
[0014] 9" 85 2BL01s %n"“hlpgirsﬁ’r a&‘?“‘éﬁ@hé@%é’cﬁég S%‘rﬁhﬁﬂ%ﬂnﬁﬁr’sg%h%nel quality

a user “equi p r sone e vari
indicato? m:bnﬂlolrmglrhals rat:coﬂdmgiiosan esbodimérit@f mﬂle 8isGlosura.s a

bl di f
o018] P55 Bt S B GORRSERLS Bl e o user

equméni ?pé’ragl F §Hﬂn@f0ﬁhé QhfivE EmBBYiIniéHigBRthd diatlosane. be
a user equi pnent operable for sone of

[0016] t hElGa?ns)asbledbdmgnwntca‘ afiserrrguiprsenbepsrable oo seme-pidhe various

L1u a an _exenpl ary general - purpose conputer
embOd'W%ﬂf&ﬁ ci'%@?%ur?or i mpl enenting the several

[0017] €MiPRdi BESUS dRigrafcofPa @ofiareeAtirarirest thaEdy BB implemented on a
DESCRI PTI ON [ 0019] It shoul d be understood at the

user eqoiprsent ctnea@blalf@rhwgﬂ of thm&arroaﬁ%bwiﬁle@ﬁfeﬂft@ﬁmowe

[0018] on%v(lg 484 {1)&( Qc‘ﬁ] gﬁ%ﬁ@ qu% Scfegl%ré% e}?r(ggeaggﬁ?u?e?u&% f suitable for

mplem\;\tﬂt{n the mwﬂwr?b@ﬂlmnt@ofahg pmelsmmdlsn:lomhm ques,

ether currently e. The

di scl osure should b%%'—%ﬁ@%sﬁ'ﬁm to the

r0o19] ' | itsi{duid b%%%wﬂgﬁt&s@ai ﬁﬁe‘ SUiSet tﬁéﬁdﬂﬁb@@h wsﬂraineé hﬂpmtatuons of

illustrate ow, I ncluding the exenplary designs an
one orimpiecembtogtirnents off thes preseat! dissibsties are tpédwldedebe%owmhe disclosed

systomBSh5 BRIl R TS B8 By BBE e mios, hetner

currentfyoﬁﬁ&lm%f ) eRIEesHaTE Mhe AidtkRure Bhoplem ridMay be Ilmlted to the
i scl osed. The UE includes a processor _configured

illustratiyegimplementationgu sdrewngsa carchtteehriaugs Muysa; éa,erltams mcludlng the
t
exermofi LB, 57 FFEDERHES SISO LOSGERPNERey but my bo
modlfleﬁemﬁﬁlﬁ tensddpedf thperppended ehias ajdRAdith theirfutitsbepe of equivalents.
embodi nent, a nethod is provi dedJ r transmétiﬂg eh .

[0020]00,{{1 rah egjt@qigpent a user equment ( |§ is disclose e UE includes a
processor configured to begin channel quality indicator (CQ!) transmissions during an
assigned periodic CQl reporting resource before the start of the on-duration of a
discontinuous reception (DRX) operation mode.

[0021] In another embodiment, a 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 (CQI) reporting
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[0025] refrhesitlE 10 ayght dis@ sand dhe ENh20i vagiopstynesNppented signaling such

as Iayer 1 gchec@(mg 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 to as control plane data. The UE 10
typically generates such messages as needed to initiate or maintain a call. Any such
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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 50.
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transmission. 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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i nterval 250l

many Gydk fesindoitePa 200HgIPN: BF, B 2Rt FeneTiae ARl 2501 In an

ng UE quﬁci(g/C?ran%ﬁ thrtcomay sigdalé eRPiNG! 88ch CQl reportin
embomﬁ%?@r@%i s 250 precede the first OQS@e orti ng i nt erval poring

interval %Owanmthmagsngl@d C&Jaeporiggiraseurees s Trsoetignsaissionewindow 230

oo 5 S 8 e BV ETRARBTERIE 10 v
unable fdVecERBYrbp&Y HiNirey thal orzB0ratishng t he assi gned CQ

reporting resources. The retransm ssi on w ndow 2

[0034] pr durmies naw tpplér-13miGY! cfantrql WTENEHEWS@'Q'E e 'ﬁwssed further.

i an ofFfipot o e 51, Vo3t ety Sona o

every Oﬂl@ep&hmgﬁﬂeroalrﬂﬁml &Jleglfnahllyt, rcmnlsmsmmemﬁtlm €QlI reporting intervals
di scussed further na

It
when teieNB 20 ErRCGSHENGHO 1E LI 10 JREHH MA W Repgt associated vith
the UE gb%%ﬂpmg(tpaws;ﬁﬂol%nan@&pﬂb PRI 20 Bekaliseffe ENB 20 need not adapt

during sone of the reporting
communm:tahonahsambm farecoBMBURTatiRg M&!ih theéiﬁﬁﬂtatuthgt tiret s depicted in

. auy A5 SupPInRSpBR BT T e TS R AL b0 huna oo

control té’@\@'@itﬁ%g”ﬁ@ firgtt cCRlamiporting interval 250a and during the ninth CQlI
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 250l. The UE 10 analyzes

7



conmuni cati on paraneters for comunicating with the UE
10 at that tine. As depicted in FIG 3b by dashed
WwW@eomeol i ne segnents, the UE 10 may turn of f PGF/US1009037704
transmtting CQ control signals during the first CQ
reporting interval 250a and during the ninth CQ
reporting interval 250 through the twelfth
the scheélplerdf tigyonsstusation 2 G and detesmings todvansgnit pe Op@v&f the 431 reporting

Wi ul b t
ervlGL48E 888 IR B o BFRPAREV 2R 4 BEOPR bRyl e ca
control %E)Q\%l trabSinissiciid befdrdkhe sttt 8bMe ofltirafionl 210, the ENB 20 may be
anal yzest he schedul e of the on- duratl on 210

able to seeaivariheec QY sontrakhdignal feam dhr Ut 19+ we%w@rgﬂh ipformation, and
determlg tgdw i §d%§1 ol?ﬁ%%%a |Brer‘ 5% %ﬁéteg bf{ % 9 08 k! cﬁﬂd?rr%%n 210. In

egl nNi ansm t ontr si gna
an embodinemt, stheolUsE bl cxr@ecttslethet e m‘poﬁhm amtedwl a25®thatl immediately

sty s B o S B 5 SR Bhors, tn some
context@qﬂls ft?rfa?{ op@g Y t@ dl%%hnﬁ Iééﬁt'ré]ns@ﬁélaﬁaﬁﬁh%si@))ﬁs In an

e on-duration 210. In an enbodi ment,
embodlmfmt UEellOEskﬂ continussdoq@riodigatly trangmitrtherG@l comepltsignals until the

anst IS s 9 B e 458 U AR gRARA et comvo

signals! MisSaf@xafpld, ah FIGEabitRe AE 1098 lepltddbs peribdichlly trgnanitting CQ
transm ssions. I n an enbodi nent, the UE 10 contin

control tsignsls idstingathey seeents G @I reroriny itshal A5CH Hiahgh " dhgi pighth CQl

7 m ssi on wi ndow 230 has ended, then the UE
repoﬁlnggﬁgetr\gégsﬁp?lansm tting CQ control si gnal s. As an

[0035] exdmphiag riow td BG38c,tG@l tentidl mg;naienmnst'ressuam are discussed further.

1t may beinefiionfolthe Dasbh t¢ KeRl GILForsah A el rsiduration 210
has coﬁéiﬁl@é[dé pgop‘b%(’éﬂd BQfo'r ir?e! ra}an%ﬁ%buorﬂ Qﬁﬁ’cﬁw DROMtieHind)0The UE 10

contro gnal transnissions are
analyzeli ghessehkedule t dfeithe | On-ldugatlw i216f Bndi eray ftuin tafe apestop periodic

i SR a0 b e L3R i Wt 0,585 4688 P v e o

the actf\%t firRBs ”Féﬁ bQQmWen HudegetRem FEG. J&etheBUEO1 @rradaw It@m on periodic
he schedul e of the on-duration 210 _and nay

tur
transmtssmtdﬂ:@bﬁomlcﬁlmm%{ﬁﬁwag|ﬂaﬁ1§emnd ﬁ&‘ojapo@aatlmﬂrval b0 through

the fouahgf@t reﬁgbﬁi&h?%ggﬁﬁ@ Elf.ylo ﬁéﬂo#‘e?r Hﬁé’s@‘é to?gdlhz%ntrol signals

during fReGift3C QI tésortibg irﬂemyzsw and lih@euxtm@m repcahemmewahZSOf turn on
of CQ. control signals duri he s 0

or resymg gepigaicotsapsmissiingAf Q{ﬂwﬁ r?lstﬂas (EP% VRt G2l reporting

interval QB(?Q.? \fﬁljou%ﬁnal Sétgﬁfh @fdl ?bpﬁ'@ ﬁtér(rél”?ﬁﬂ)ﬁsbﬁd‘ tl‘?én @@ off periodic

uring reporting
transmisstoarofdlQ 26@&roi 1) nalaeaisthetmnth:@er @porttngngterml AoP4l

oser 25 . e S AT Fo g 35ef w6l reporing
intervals 250 and a plurality of uplink sub-frames and downlink sub-frames of an ENB is
discussed. In a practical wireless network a number of time lags are observed between
the UE 10 transmitting the CQI control signal 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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interval 250g through the eighth CQ reporting

interval 25Ch, and then turn off periodic transm ssion
w@Roog@76ednt rol signals at the ninth CQ reporPCTES2009/037704

interval 25G. [0036] Turning nowto FIG 4a, the

timng relationship betvveen the CQ reporting

intervals 250 and a plurali of uplink sub-franmes
time it takewfor the redis frequensydtignal d @ydﬁ@élfsagéontar\mag the CQ' control

ot ST UL AP BN | o0 s

segmentsNint® lupsink Rab-frirdes 260EMR dowalispsilgranies 270, for example a first
communi cation paraneters based o

uplink subdiame 26057 seagad iUpHNksiRjrame aﬁb%%ﬁgga E“'i ﬁ!é*?‘ffﬁ@e 260c, a
first dov'brpzjn[igﬁ@%f %n‘ﬁ b 376, r%@b?ﬁﬁd %ﬁ%ﬁﬁ&f sﬁbgfbﬁ‘ﬁe Sigbt @Agby tﬁ:ﬁ:ﬁ downlink

al nrng control “signal to propagat
sub-frarhé1270gh The tmdgcnfcilhlanmjlnkt mh—ﬁan@%@@dgeaealmmeﬁzuownlmk sub-

v BECSheR e AEAS s Vb f  Hhy A r co
control §#HalftFéH§?m?c§Q?Hur Pstﬁé‘%ﬁﬁd lata]] l@poﬁtlﬂ'@‘ htetom 250may be received by

upl 1 nk sub-frane , first downlink
the ENBu2O finathe ﬁMauplmKseubﬁ@%\ﬂ(ﬂOianwrg‘éﬁﬁsﬁdah’é tt\?oENBa#@ to adapt

commafghiit el AP sl 2808 4 PoErewy adepc
commuriéaticf ﬁﬁl%n@ﬂérél ﬁiayabe emploed by tie ENB Eﬂg‘at nomnwlﬁhmatmg with the

UE 10 aiina e, ok SRwioln 3 UB-Gamey 2185 I ameibGBenheipetpest case sub-

e o554 K5 A FReE gl Bt s, S5t may oo

about tiireeasuli-famesorn alaolsteﬁoun @ubp’ramdxs s ub-dthemembedimentn dhe sub-frame

t he nevvlg/ adapt ed communi cation parameters may be
delays raay b6 &R Of REAERB 20 for conmunicating with the UE

[0037] 10T9n§ﬁ¢$ﬂo®“{% |f|@ rh, Entdrittol %iﬁ@raf fraRemRs&iths are discussed further.

the best case subfranme del ay i s about two
In an embbdimentethe UR wwtaweerthemIagérmscqssédsam\mr%ﬂ% referenge to FIG.

sa ito Tl Ao lerg 515, 5. B Bor Bl Sbsin g g €1 contol

signal B’é?bfrebﬁ'legbﬁadtﬁbtt@rﬁ BIRbherbefbROHE rdvamsmigsioawwiraiotl GBO As an
control signal_ transm ssions are, di sfc

example usaa depictadnindr Ge tibe SEgiBRING RefiodEtrapsHISRIAN ¢ ‘g' tﬁ?&{econtfo' signal

with the tﬁ@@ g{??&pﬁgﬁ&eﬂ&%ﬁ 2’50‘0“115?%18{ Efb@ﬁiet é’n(ﬁ]g@r Ieﬁé tii¥ for the ENB 20

rmnin n eI‘IO

to receilé, qgmﬁbgﬁlam arﬂa;itlmn@@lmmamﬂ p!arasn@tﬂm befefe rcl‘m baglnmng of the on-
-duration

th
duratlorgga_)o Akt r@nugxﬁ%pgan ggrleglﬁl @%ﬁl?ﬁgﬁ{@%ﬁﬁﬁ 'r?ﬂ S,,gé‘liﬂ with the
third C@E é@ﬂmﬁ% 5 ?PstoéoWHlkaQJb-%Mé @hdsalgaaﬂ)osmﬂm the second
reporting interval 25 not provi
downunermmgnnanneauay inot beoefit lemeadaptation baae{é mea frpsg&@écontrol signal
and Iesgggqqlﬁn% nﬁﬁ%@t‘u%ﬁéh&%{ Ela h%’f\%e‘?{ %eqﬁéolroeaﬁdjﬁw ENB 20 may result.
For example, an unnecessarily low modulation bit rate and/or 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 ENB 20 may have to resend
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210. If the UE 10 began periodic transm ssion of the
CQ control signal with the third CQ reporting
W0 pioenyah2 the first downlink sub-franme and al BOI/US2009/037704
possi bly the second downlink sub-frane may not benefit
from adaptati on based on a fresh CQ control signal
and | ess efficient comrunication operation between the
some obEha Madadising: HARQ2 Gaaity possibiy degreasiagaife throdghput of the radio

channelggagl ﬁg%?%slérll%t\bgwgedu'v%; ggn%?ticﬁy?ar‘:%@ég lgffvttﬁ listen to the
retrans,-hgg@,p\ghput ofI t he radi odclhannel Alternatively, an
i nap t [
[0038] 086 sighaied teLB e tohesioy BaTIORAAIANETISH AP S50 G signals with
i secbff A 2aSs Rlerl 2 (RsoR Wolifa i 43¢ 5346mi e ENe
20 to fbﬂéﬁ\feaiihégcglhecggnr@!ug@m pfoddss tredi ©@Qtheontesll sigdal, and adapt
i ncreasin e f .
commuriFgiem REGATREETs dor o e Qe pogasaton S30 1 Sitferht be UE 20
determngs W\elﬂ 'eﬁﬁrt RETEQHE e raTdrv8sieh c@%eml éézﬁtrol signal before

the seco CQ reporting interval Ob,
the retrahsmlslsy)npwmdaw 280efatsinghinto rmecountpthentimet needadsbythe ENB 20 to

receive 6'6‘1‘31 ﬁ%ﬁ c%r?r{a}{ %%nagoﬁrtogggg?)ﬁwc% mﬁﬂ%&'g’? gfgﬁ]a b é:c%iaergtscoommumcatlon

paramefé@ bet@b thebtdr6f tﬁéTdtrléﬁérhi@@oamnd@Nm?JOarl y, the UE 20
det erni nes when to start or resune

[0035] ¢ &enin sowr Lo FIG s, cumetoed D o (g IE HOr @ eoptigling CQI control
signal tn{?gltghﬁ%sl’?rﬁfs féhﬁg%ggovﬂtzﬁgcﬁ 365 nl@le' l[i' gg‘&‘ SRHinesendn e next on-

0 to recerve contr ol
duratior$ 2903 scheguless Athseo€KB10other OE ‘EO ge‘aalrmlraasdwlaellapblne retransmission

window; 230 BRseRaSRON i oW GBton B00cP SPORITRG: rIBuPBEK B16; the UE 10
identifi egﬁaort %A%@E I?:aoéqfqué?rftmg‘lhﬁe%i é@oftﬁét GrRREHES kthed Qtaﬂ%f the on-duration

fransm ssions is discussed. At bl ock
210. 1804n embodﬂﬁuem thet éJEn e snavh eelechanye CQloreparting darepad 250 that

M TR I e T —
the CQFBbéfnbtﬁl( rfg? irﬁ@rv%iLQSO thaCihrfsdialy brededes khd Start bhthdbn-tration 210.

es or selects a C(? reporting interval
Anothet ay qfrdasedbingt the kehaviorss thﬁeemhodlm%ﬁt ig thatqthe '3'% hmay select

the last mlrg%qrp ng d't't?ﬁ’e# ':Zggﬁotgggé %r ec%rtroel~e RRS dnMration 210. In

anothepémﬁd?m?%mnzhélOE 1mtﬂQ9tlmrac&mbnﬁiheemne lagmolﬁdmfreqyency signal
sel ec e re ortln |nte t d

propag@mmaa@gorpﬁ%ssmbg the ENB <! é\églgpfg?ﬁ 52723 reRRBIG a é' 250 that
preced?%g%\é‘f ?BH}@& is‘ftf *ﬂ%}?ﬁh‘\%dﬁeﬁéqh% \§EBQdHhBP @ktitnatd ﬂﬁ}tlme lags to

ect t [ ast reporting interval
consunz®abbiitad timecluratidrebbime suteframest Imanoﬂn@r emhbgirmenbthe UE 10 may

210. In
estimate the tfme lags to consume about a time duration of three sub-frames or four sub-

frames. In some circumstances, depending on timing alignments between the on-duration
210, the UE 10 may select 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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anot her enbodi nent, the UE 10 takes into account the
time lags of radio frequency signal propagation and
wWee@eassINg by the ENB 20 to select the CQ repOr/UB19g9/037704
i nterval 250 that precedes the on-duration 210. In an
enbodi nent, the UE 10 nmay estimate the tine lags to
consune about a tine duration of two sub-franes. In
[0040] anét bieck &2y dnerdHE 10 tlransmjtamerﬁ;memnttedttstgrtah@ntihﬁeselected cal

. lags t maabo duratlon t.hr :
roporting jiBrye] 28 o gt ARatasnbbane iBkeskind iof R 230dpay include a
waiting gﬁ&@%’ b @ Qébﬁth@b?&e%b'v@ﬁ&f@mttﬁe&ﬁbmmmanmé)@@uwsl sock 320 at

, the UE 10 may select the |last CQ orti

the appiopriste/ime2f0 example at thestimerad the ﬁﬁléc@sﬂa@@ Eﬁqurhfég interval 250. At

0
ok 524 W VRPN Gh ol 2ok BEstE St HECotBtig, 210 s o
complettea ethet m%hat@f 300 Gettomsdtwtﬂbcloﬁzal Byl Iaeptag thtoUgIhddhcl&ZEZO and 325,
ransmits

the UE %%P@H@‘é@é“btjram%ﬁ%? then%& courd sonsaty et ?Zﬂblao%%wbod'mem it
is underl?@OtP'iH%ﬁetﬁé' lUE A rldRtermieds TR CAINlAHESs andRirtihf@mation for each

cess or a sleeping process wherein the process 300
new tramrhbssmnemftthei)(bl cantrad Bigred. 1tHe algspungerstood thahthe Wbr10 transmits

e CITUBl SRt S B S 36 59 rshBAPL bl 250 over e

asmgneﬂ"(l‘@ 2RAthAeseGicsed with the on-duration 210 has not
P the nmethod 300 returns to block 32

[0041] | oAt:)bmkt&aﬁou.fgthtebnetf@ua@n'tasgtprtatWtﬂctgt;!\s2 9 ipssoiates! Pwith the on-duration

210 ha ger 'n’ztﬂet%% tﬁﬁtéﬁggglﬁ %t!ﬁ?n Cﬂ:sﬁﬁ%grﬁét ogg[éahaﬁ Ooirﬂtﬁdgrstood to

include &®pphgpérsdit hemshlissiciof Calushtahdigaalsi witd thenethod 800 returns
each new transm ssion of the CQ control signal. It is
to blocka3Zf under st ood that the UE 10 transnits the CQ

[0042] CO%F@%% %Fnéu‘ﬂ&d Qﬁﬁlcﬁﬂﬁ@' Ug i f cbRfolfiy CQl control

repor erval over the assi d CQ reporting
signal tnfaﬁsnutrm |s[dt@c;us]sem Atlblotk 38%, thefUE H@ deterrmmemvsmrbthe next on-

o S S R BBl AP 8, 8 210 8Bjqgrines e

the retréﬁginﬁglow\ﬁﬁﬁ%hPQgO td%sb&ﬁté@ﬁntﬁﬂﬁ@ﬁ’te&ﬂoﬁ&fdr@l@brﬁ210 iS scheduled to
nsm ssi on CQ control signals until the neth

begin aﬁd@ndetlnrh:]@%h @6%|tbe WB40. Id?@@@ﬁ]”ﬁ@t&ﬁ%ﬁ%@@'tr%p@'@ interval that
t 3 f f
preceddi o4 Fadledh ohEekrt S 1P ip SOBIL Bl G pontrol sinal

transmigéions.t 28 dEsckibedalith RedpRt tmemd(mm swamve;rtuaruEummcselect the
is scheduled to begin and tg _end, At bl ock 360,

Cal repenting:inteivehascatring torevestidiiirnt selsrtion AsHA230 of Which are also
contenRTAELFHREnBbi 167 next om-dural an 210 T sched ed

[0043] or P&Q}Ilcmkt 370,htteCJE 1@ pransmitg thet@(al/abnirtbiaslgnal on the selected CQ!
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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precedes the next schedul ed on-duration 210 to start
periodic CQ control signal transm ssions. As
waele®enitser with respect to block 315 above, theCTUESZ09/037704
may select the CQ reporting interval according to
several different selection criteria, all of which are
al so contenpl ated by the nethod 350. k0043] At Dbl ock
signal t@fhe, ENB20UHN1AN embodiment, it irrudidrstoodithat thei YhdI0 re-dataenines the

oo vagEh S SBrBR bl Boeh B VheraRionld B8, GEPRGE et i

also undh‘r@%&%hﬁf the E @A ntsPHRSSQNBSTted Bidgrie apabeesthe 3Bigned time
only executes bl ock 370 at the appr I_gxéate time, for

of the Cel}t agprtinginterval 26Pnover assignerbCEH rerpring resapbees. ng

oosr 1 RFEIH 220y b LT3 0 B o e

block SB@OMtSQIobIFlrwmghh@lLﬂEkm ﬂﬁﬂtnﬁmdoB%ElectshdeSCllOreporting interval that
periodically transmts the control signa] to.the .
precedesniBeztRtransNHssiem YEadoN M 30 ta Stast Bhderirns RbTosks Cldlecapol signal

transmlés(?oise L\ é@nB@& Wit ré%?gcf’ ﬁi Hfg%k@l‘y Qéodenftﬁé r[PE '1@%§9rselect the

new ransm ssi on control si gna
cal rep@hmg intetealsacomidingdo several@ifiscvent seischqrscmthﬂacay of whlch are also

t about the assigned tinme of the CQ
contemplg Qymtﬁqgfé@@ 250 over assigned CQ reporting

[0045] feAPBro%ﬁSssd Qﬂé‘l]JENo fthRsKitS the GAI EoRralBight ar tme gdlected CQl
as conpl eted, the processgﬁg proceeds to bl ock
B

reportlnmmtarmikzmo Int are epsbadimient e presesying f delpek t3|$é m@/ include a

waiting RSS9 B LY BrocesR whLERERESrbBER 550 BARTR-RBELA block 385 at

the appﬁip@i&ﬁé ’gﬁr?aftgrém?ﬁ&t bﬁ@glgle&ﬁrthéeldleﬁtetdﬂcmsmtmg interval 250. At
| oc above e t

block 39 fbhei reransmessien wision 430,52 Bat 5ok EORPIAt iEupethod 350 retums to

block 3§§| %ﬁ h)?)g '@5#81’%3%?‘(% %\@t?(%gggﬂ% @\_5@0 %ﬂb@i&ﬁh@lr@ﬂsmlts the
cal cor?t(l;d;rmgnal o tth@;@.ﬁ 26oninr an em;g:dahemallttnlgelrdersiooédhal@e UE 10 re-
seterm SR S Bl T FRAGF B st O ot

signal. 9f is2alsh %Englﬁ&ﬁ At the WE MO HardifitiHCEER o'&:ﬁ&opéleal at about the
executes bl ock 385 at the appropriate tine

assigneebtime béthat COheeparting itenvak2 D\é@’tﬂﬁ@lmd G@bfﬁﬁqw resources.

ouset "R358 O P g8 Vil 20 ATSBRPAES, e processing

returns ‘t@ bRIcRE6538PhisBan 199 pnderstdudtaginclidecdtspdng ;mmddlﬁ:gt@ansmlssmn of
the UE 10 peri odicall %Etransmts the CQ control

cal constrcgjﬁwneds)uwéhgmwth@d A refyrsdeddleereA(C- it s

o047 075 BRI R AnhRAEERON SesehiiolHg'ah yhbodiment o
the UECD. doiet UBl 18iigroplerable fos mplemamlldgraﬂp@cts ohthe t:llselolSEre but the
disclosulrg sthro%%SFlnott ge ﬁlmlteg% tﬁgsnet |rn91pleme tauons 'ﬁ'lougth Jlusetrated as a mobile
phone, the UE 10 may take various forms including a wireless handset, a pager, a
personal digital assistant (PDA), a portable computer, a tablet computer, or a laptop
computer. Many suitable devices combine some or all of these functions. In some

embodiments of the disclosure, the UE 10 is not a general purpose computing device like a
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assigned tinme of the CQ reporting interval 250 over
assigned CQ reporting resources. [0046] At bl ock 390,
WO Roovhe7ep2t r ansm ssi on wi ndow 230 has conpl et eRCT/UB2909/037704
processing returns to block 355. This can be
understood to include stopping periodic transm ssion
of control signals until the nmethod 350 returns to .
portabldy| laptiop3rdabled camputarchutbratheris erspesial-pURIss eargmunications device

o of SRABIETHIE ATLRT AL 2B B0 St it
device Pistdllee ifiasadicer én abother kentsbdimbnt; e UEh0Dintaynioe alysortable, laptop

limted to these inplenentations. Though illustrate X
or othepgompHNg Aevighotie Ukl LmaysupRgitspeeiajzed apivities suon as gaming,

mento S 1 Bl LRREC A EhapepRRheiarp raln

[0048] coiThet WE, 10 inciudespa ajsplay 02 e The\diy16 alscainckides\a tagh-sensitive

surtoceC A S e s eyt e el 04 3ot by a user The

keybanH?'ﬂ?é bePAFRPSE rEQUEEY alphaffinesie HdybBarPLERRISCQWERTY, Dvorak,
aptop or tablet conputer, but rather is a

AZERTYpaichisegueniial etypesmnoni a Ataddienall ewimerics keyoas withnaliphabet letters

o B A BUTRE The YR o Pl gt an vt o
escapedl Refradkban dhig dithert Mdidgdtiohd! oRfuritionaldmysalihich may be inwardly

l'apt op or other conputing device. The UE 10 may.
depresgeﬂgtsbwvgiﬁefwtaef W@QP Bmctlgm-t ibg W AR may geaseny ,0\5“0"3 for the user to

seect pE0E S5t 1REREElo SHRREOATOLcuSBE f olrRFindBBRAS Bt user o
direct. di spl ay 462. The UE 10 al so i ncludes a touch-sensitive

surf ace keyboard or ot her. i nput ke eneral ly,.
100451 ; orteer U 1 T arbter; psapt B9ten Stk O Tne Ragh dapHidipgrumbers to
' ' | ' GfIH6 R0, The UE 10
il o Qi Hhigrde SRR AUTY 1 Seuogn drine 0. The
may futthadexécutal omeume marekegfpearevdn firnawaieadeplidaions i response to user

associated wi,th.a tel epho i .
commeiey S b Rufed PSR RO 458 L, 1ol ! i Pbstomized
functiond #f ¥&dnseaddussrhipteragtidroatidatidnally, thendEi 0D ahak @gsprogrammed

whi ch may be inwardly depressed to provide further
and/or configured pver-the-airrer examplefisgmpr wieless hase slaliony @ Wikgless access

. e ect, controls for the user to actuate,
point, oi%a:;eoe&(t{:%ﬁ ors or other indicators for the user to

[0050] di rArabng [tRE 4Rlolis eapdicAtibnsagxdoutatiie byatheepE diAtaae entvep browser,
which graiesiher A6aIeYATY 5 SeOflia HEB: e nES PEtapagmmay e gbtained via
wirlsgSpt TR i S eGS0 B oTPKhey, g pr UE 10,
or any ctharavidsessToeme unigationaistontk omsystemi40§ur Ehe netwirk 490 is coupled
toa wilte% lﬁ)éet(mfo%z 4o ,a gl!lc '3s the 5nqgnze?.d Via the wireless link and the wired network,
the UE 10 has access to information on various servers, such as a server 410. 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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functions in response to user interaction.

Additionally, the UE 10 may be programmed and/ or
we@owbiigiewed over-the-air, for exanple froma WECEUS2E9/037704

base station, a wireless access point, or a peer UE

10. [0050] Anpbng the various applications executable

by the UE 10 are a web browser, which enabl es the

[0051] di Ekﬁ ay gloows ca dHook ailamfanpa{fjethe'rb}& Wb phlde nayvasiety of known
componﬁg{ ggg C19a§rg %%Adgt%ﬁaﬁgg@éﬂib%@ébgﬁ‘tsa %Bge%g"{‘[ié%%%scomponents

and/or Aidtiorlah€smpbhehte Tt dSetunayg bé iirmudert wfthé UJ:TE 18y SthenE 10 includes
400. The network 400 is coupled tg.a wire

a digital gignal pregesasr (aP) A2 ARE@ mempry R84 wﬁ%ﬁb'}%ﬂ |tf'%ﬁ'§ﬂ9 may further
include tarﬁeameﬁﬁg At ¥BhK enbighi t’%é%%&@ﬁ%ﬁgﬁ#ﬁ%gf RLABEAIRE 508, an

varil ous servers, SsucC as a server server
analog Mﬁeba;d pranesdmgcomt &10, shaticropohe 520em earpi¢ee speaker 514, a

veacselbaRATY, aomeedbueuh Sk S e S5 b 520, 2 nvera

serial bué‘ @Sﬁfﬁbﬂr bn:jl"fi‘)rlr @ing¥ WlVé!@séJéorhﬁﬁxrﬁdéQ@n@ub -system 524, an alert
nec 7 shows a bl ock diagramof the

526, a kE/pE{Di SSMJ adlcnud/aryséalydlaplakdb@ﬂ)cmmhmﬁyslr@fu@g tppch sensitive

sutace RSB oD 52, B0k el (0L e 504 2

camerabéohtﬂﬂle\ddml andha D%IEbéD osltienidg t%teml((}m&) aedscg'l £8B. In an
i gnal processor and a nemory. 504

embodiest, tee it ity mevinae an@thga@narpfanlﬁr&ﬁmaameﬁr%ﬁtpr%wae a touch
sensmvgrgclﬁ'% 'In a%r’i %%%Jl%%ﬂ{‘etﬂgyDéB%%l’l (51%% %Sh%?umﬁ% d|?ébtly with the

baseband processi ng uni m cr ophone 2,
memorﬁﬁO&&ﬂthoeDmeou@ime inphttautpet infeoface S8, an
ut / qut

o521 53He, P ool 0 LR, R05 o SRR B TGP bcessing un

n S I
opsrat A ifh he SR, QE AL P OESLET Bor g cmbedied

softwareor filmwaye stme@menmmwcﬁ%@rnsoted/@ RHERToNY: éoatamet:hwﬂhm the DSP

s02 0 S 5 e B AT L AR 6 PSEDb02 may cnecte

other aFEﬁdéﬂbﬁQ'ﬁSre%Vﬁi ¢ (Ethbrys 608 adr Aifdle bmimblewlmmfﬁﬂnatmn carrier
10 may i ncl ude anot her. kind of display that

media siinbsas Portgbledata storage: mesks dke the r%r@pé@we mﬁmﬁv card 520 or via

wired q‘?r@?ﬂé%ﬁg\géﬁ( ﬁ'nﬁﬁgap@él ﬁgﬂ?}#}ﬁ uﬁhﬁ?ﬁj'sroﬂ%lré( by Romprise a

Compllddnﬁéﬂdeﬂh@hihe*rBﬁdﬂtﬁ|eQﬂStﬁ]CBIOnE5 ﬂﬁ&Zﬂ:onTlgerdDﬂFe BEBP 602gormpovide the
desired JHBFiareU 67 dm BPEICAING SPMAR S BoRp I EYSh O jastructions to
be procégséd1 gﬁ"éﬁC?ﬁ@@'Ef‘er"M&?Bgfﬂigt?gf@eriéﬁfﬁ rrc‘é&ﬁfé?yﬂ%tolﬁ 2%02

[0053] Wi ﬂhenanﬂeen@Sﬁhd 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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502 itself. In addition to the enbedded software or
firmvare, the DSP 502 may execute ot her applications
waee@patedn t he menory 504 or nade avail abl e vi BCT/US2009/037704
informati on carrier nedia such as portable data
storage nedia |like the renovable nmenory card 520 or
via wired or wireless network communi cati ons. The
can be aped ite avemm)ﬂtrﬁmmechamet oonditiens andlompnarease epanyiel throughput.

he a5 ) GERR LARLACE TAT o, B8 BB mpocance

matchin@Rinhsetdr®s) RPbbwer ampifieteeahd/ah Hv@ﬁ@nbemﬁmm@m
instructions to be rocessed by an interpreter or

[0054] cohpelRF wansosiver 248 prevides d@qeeﬂﬁsé shiting,ogonyesiagreceived RF
The
signals th \P%E{aﬁ%ﬁ@me% é\ﬁSng;*I é@gdoéé'ébhpéoﬁag?mft Pﬂ%%v'tgeﬂﬁo In some

signal s an
descriptiorgnal mdicehaipkceiget be RIE ttibisteiveenthyabd uredsgsioed to include other

signal BRAASAIHGe TANFTAID COHAR, ot alTOSHARBRST R Ga . o ogingidecoding,
mterleaﬂﬁgfdewﬁeﬂ%ao%ﬁ%%rﬁ%@ﬁ%d@?ﬂ’éadhﬁe VRN afaNdFbOMEY transforming

nul ti pl"e antennas to support
(|FFT)/fasiaﬁommrmrargsfammgr(Fﬁm)t cynhe prafixtappendinglremsiyapand other signal

processéngl W&ﬁtﬁ%ggggpgﬂﬁg n%urﬁg?e% rogm%rlty,sbgq %%lséhétvdgfgle g steBSrates the

descripiéH %’FQHB Sign4p ?dee@si%efrémﬁﬂ\ejﬂﬁ afdldr reldin Beslge and conceptually
condi tions and/ or increase channel throughput.

allocatesrihet signgh @recasstngeted then Apalgg ebasgband graaessing @HHa510 and/or the

s ] Ao AN SRS S8 e RRBREA Rrcoier soe

portions 6BthecRhteana 3Ad oy Ede 506, aqd&he\janalmgfbase@and processing unit 510
converting received RF signals to ba
may bec@'ﬁ’ﬂbt”leﬂn'g P O AReFet PIRRSFRING LR A Qroa 'Caﬁﬂn Sprgific integrated

circuits (€SI Ptions a radio transceiver or RF transceiver may
e un&erstood to include other signal processing
[0055] f uﬁ'htal analdg ybasebhnds pmslagl onitdSBdimayt i prayvide various analog

processgrﬂg g{nggfsg%bggggtmn%r gayi i g? é@élgéoﬁ%}%gﬁng of inputs from the

mlcropﬁdrénéi@ra'ﬁ'dn&e( hé&adbet f5ﬂ6t aﬂFcP Bltpiits to ans barpieas 5(1EFé'r)d the headset
l1c prefix appendi ng/renoval, and other sig

516. Tpﬁhﬁi@ldl, the ﬂﬂ@i@mhﬁlﬁgbarmbprqqsgapgw&@ @ﬁyaagp,gcyts fop,gonnecting

o the tFERLIRSp 8RS T2 YR HEpRRE SH8RES! 514 Ml o UE 1010 e
used a§9'¢‘éﬂ|phbﬁé| Thel dreteyg basddemid rooesdingo unit 646 innay fLmthEhmclude aport
anal og baseband process |t 510 and/ or the

for conpectsicnts aceprdset %r@h@é%ﬁ@%ﬁﬁtm'w aBﬂtﬁP&a ‘hFQ”ﬁgUfat‘O”

! {
e o eSS TPl Sl ey Sl n e
signal cﬁnﬁhtlun)anueamajo@{md(gmahcmmeerﬂnnrmmleae pppossslsr@ai wliregtion. In some

embodl?r)r%{t%%t?l%gs{ ggltnleogf tﬂ%e unchonaljt1 rl?et %%af:og al\Js'etband processing unit
510 may be provided by digital processing components, for example by the DSP 502 or by
other central processing units.

[0056] The DSP 502 may perform modulation/demodulation, coding/decoding,
interleaving/deinterleaving, spreading/despreading, inverse fast Fourier transforming
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[ 0055] The anal og baseband processing unit 510 may
provi de various anal og processing of inputs and
woeipats92 f or exanpl e anal og processi ng of i npRECBUS2009037704
the m crophone 512 and the headset 516 and outputs to
t he earpiece 514 and the headset 516. To that end, the
anal og baseband processing unit 510 may have ports for
(|FFT)/fashﬁeumemgansformmgb(HHTt) cycliei priefiys leppengTa/rgnipveheand other signal

rocos s BESrRCE Bl A R W ik, L BF dplomen, o

exampiélfh nRYedder tdidsioh Nedultisle aadeists {ODMXON fesHrioagyt Qapﬁp!lcatlon for a
headset or other hands-free mcrop hone and sgfeak

transmitieh fuggtiont thm . DFRe 584 amay B%fif,%rﬂhﬂﬂoféﬂ abiysrea nam"i'teé%\""g, and

soeaaf) 16 SRy, B0 s PR 080, SR tepreading

deinterleaviagj dgcsdiggaandidepaddutation. nirs anethenemdbodimest, fat example in an
| east some of .the functionality baseba

orthogog,abér@ggqeﬂ@f givision, mulﬁglyx@cc&ga\[pggg\ﬁlgs t%qqmq? apphca'{lon for the
transmnEéPﬁﬁ%ﬁbH%éB@P"S@Z‘ petfor@ABRLIaLIEY, ddith ﬁﬁeﬁ@@v!ﬁ% inverse fast

ot her central proc SS|ng units. |0056] The
Fourlernmnsﬁﬂﬂm rancbdydllatprew appetlingitarsh or@bmcmyﬁa élmlpng}he DSP 502

e LS . G0 RO ERE B9 gocoaing, an

demodﬁlbﬁ:ﬁf Olﬁ“dﬁlger( E}ﬁjé)essctééhhéio@?/eépmaﬂ@l@ dyéig/othﬂmsﬁghal processing
and ot her signal processing Tunctiaons aSSOC|ated

functions ard combinatiansi of8igralLroeessing Binskansmiy, be pert efa”aﬁﬁq)é/ the DSP

502 in a code division nultiple access (CDMA) technol ogy
application, for a transmtter function the DSP 502

[0057] MaYThee OSP nsmmqubgt cammunirgite gyith ra ewirelass mptwankl via the analog

basebapl PIOERYSIEE 8Tt In S6rTR BPIRSAUTRYS. et GarRnicALen May provide
lnternefj&ﬁﬂ%&ﬁy %{j‘rabhﬁ N5 %m’é’éﬁe% b cohfint ©kaAeIsterietaihd to send

ncy di VI ston nul tiplex access (COFDVA)
and ret@@dﬂrmllmgyoratmt incessages. f bhe tilputiaudmignintartacer bk intgrconnects the

B

memorg.\/cférd G 2P ﬁfaworewaenshm@aream Hata B EGSTRIUYE thé lmpetatm of the DSP
performcyclic prefix renoval,

502. Armqmg élne untarfsceﬁ maygbe dae M linigtineg 52d-anslithey! Shfafﬁ dange wireless
comm %?%ﬁlﬁil '%te\‘bg‘iﬁom e YsBsh E%@Qr}ﬂbg used to charge the UE 10

r S|gn roCess| funct

and ma#&"dls6 efabrathedDE 10 tosfugoiidn as aqm@hega!fdenmtal torachayg@mformatlon
perfornmed by the DSP 502. [0057%\0‘? DSP
with ac permanat e@MRIER ar Pther &ampide &Ma tﬁg aﬁ'&‘%/%grange wireless

commmﬁﬂngquﬁgﬁsﬁ?w@ Y Ané&@e drinfEd PHPOH MKtSotht Merface, an
communi ca rov

IEEE 802.11 compliant wweless mterface or any other short range wireless communication
sub-system, which may enable the UE 10 to communicate wirelessly with other nearby
mobile devices and/or wireless base stations.

[0058] The input/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 example, by

ringing, playing a melody, or vibrating. The alert 526 may serve as a mechanism for
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Internet connectivity, enabling a user to gain access
to content on the Internet and to send and receive
W@2098i117602 t ext nessages. The input/out put i ntRCT/EHS09/037704
518 interconnects the DSP 502 and vari ous nenories and
interfaces. The nenory 504 and the renpvable menory
card 520 may provide software and data to configure
alertlngtthe uspertcaangrofotarnone eysptsaach asmangncomingheall fanbew texlymessage,

and an ShRRIAMERY R a6 sRIvadGreg, SURK pRFREra dpbEyE Pe-assioned

me|0dyrf§|ya grtm%ﬁcbqepharge the UE 10 and may al so enabl e
he UE 10 to function as a peripheral device to

[0059] exJ harkpypeds 2t8raouplasiptthe DR rah e *&l@dﬁtﬁr@ceoﬂ%t%@fowde one
mecharﬁ%%hﬁ‘!:eaﬁ%/%r;ﬁ%%ﬂ@gel%%%risz ﬁ'@%fﬂnﬁ? | %r}]d otherwise provide input
to the UBN0, TheBteybioand 528 may beaefull an rdzcEEEd%lﬁhénUmemeymmrd such as

QWERE S YA AGRRE 389 SeaHe A VoSl & Aotk dlRerEokeypad with
alphab(%}ole?t@@“é@bﬁﬁéf%dw\nﬁtﬁ' 8 Slapnthk k2Rl [03?8 gemay include a

ices and/or wirel ess base stations.
trackwhaep warl ewit mutescaperkeyc @ Backbally and rathesr na\agamaltqﬁe'ummnal keys,

the ert 526 that, er st
wich 555, b8, KB HleFRRstr Bl eilIBR AP RS GRS . Afgner neut
mechamhisMIm2: bé"tﬁé“Lr(ﬂ) 630 oleigh rﬁé)( Vhdlidé itBgeh Sbeenl eagatiitp and also
nmay serve as a nmechani smforal erting the user to

any

display dextvand/eugraphiastte thaciseas Taw LaRgantgllenps? CQUH@WF@QSP 502 to
age, and an appoi ntnent rem nder by silently

the chgéﬁatl ng, or by playing a specific pre-assigned

[0060] nE'T(h@yCCQI camped Beduifaﬂfqmwddcmenabmm]e UEe10<m/;tﬂid3 gigital pictures.
Bl es to the DSP 502 the m&_)%r
The Dspﬁé 2@@"%6”'%@%%“%‘?9 Fr@“'l%% il q.fﬁleecgr@p&ppglﬁgller 536. In

anothef E@&d‘irﬁ%@{ g%ﬁﬁ%r% @g%éélmeéﬁﬁo?&m?rl%% dechitdy othdrh®an Charge

oar or reduced

Coupled|hacel oamiecak mgydze enmlmjedasTrqy\e?S(sem@‘ia ispcxEmRted to the DSP

502 to SRR bR e, B LA PO7 TR VRS dtermine

its positi&y. PedrioUd BtHeh Piétipkiedsts ARy dISE by decladdd Rokobiiel additibnal functions,
exit or escape key, a trackball, and other

eg., rad@xﬂr@bheiewmmn eeceplinBt i onal keys whi ch may be inwardly

[0061] %ésﬁeuﬂuét %%hg&ﬁ%%#ér ol @ofzm%ﬁ H%bé%@?b?gented by the

DSP SQDUCIfheSDISFEBOQEm@butest typ@ratln@lsy@tedl drilens 6@4<thairpfb0|de a platform
raphics to the user. The LCD %ontroller 53

from whieh thepresbof ihe BpBVRIEPRRIBTES 0§BBIOPFFRINSCE) a%5§'§§@04 provide
drivers If(SI’ @8%&9&& dENBL el Wiih d@nbiardifePinti el ded! that are accessible to

appltcatlon 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 8 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 browser, allowing a user to enter information into forms and select links to
retrieve and view web pages. The media player application 610 configures the UE 10 to
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The DSP 502 communicates with the CCD canera 534 via
the canera controller 536. |In another enbodi nent, a
w@220engeaper ati ng according to a technol ogy otPEF/USI0891037704
Charge Coupl ed Device caneras may be enpl oyed. The GPS
sensor 538 is coupled to the DSP 502 to decode gl obal
positioning systemsignals, thereby enabling the UE 10
retrieve aind gsyeaudio ©r iaugiqyissial media. VEhe dawa applets %Zq configue dhe UE 10 to

provide Tine o, "5 S50} S BREHARL O PR TS oo provie
functionblity ¥&lbtedf 9Xha coptrblé ﬁaleﬁamaWt 602 that may be
enmented by the P 502. The DSP 502 exe%ut es

I npl

[0062] ogemeia@eg%@feﬁheowsﬁnsw@diﬁwaed @8Ye daay, bg|implesp@ted on any
f [ t : t e

senera GBI e, i IS 10581 PARER. e resourcss, and

networkWhrdtlgtpst dapabiityhiar Hawadle thetrecessanyawdikieatl piacedfepasit. FIG. 9
that are accessible to applicatjon s?f

lustrates o hAGah S SySRGRHBEFS EPELA DRETDSOTHIE fP A g enting aspects of
one or @?%%ﬂmgdirﬁsﬁ&i gReIdsed "l)eirQOGThéaéorhb?la@f sterAnNG8O! includes a

en applications running on the UE | so shown

processon 6BRgwhects nayebe rafesrdst tnesra appiralcprocess@odIit gr (iathat is in

| licatiqn .610 T

commuble SRR FEb HESADiARg BLputi SteBd e ReattBhly memory

(ROM) BBE! FhRdGHR dcoeRls RIePNG§! (RAN) ®88ndnputimeput (/@ntdevices 690, and
information into forns and select links to retriev

networkasennecévityveisviseg 92. THOIEBICESHITGE4 MR IbE Kppigmesigs! as one or

nfigures the UE 10 toretrieve and play audi o or
more Clggoqhg%'sual nmedi a. The Java applets 612 configure the

[0063] UETAE seeondayisleragerasy isutypically esmpeised of hee or more disk drives or
functionality. A conponent 614 mi.ght provide
tape drivem @nHghAISPEOF BPRNGIETHE Slorde o it a8 Gsan over-flow data storage

device iﬁ@@\?%k‘ n&tqu%asﬁ’gﬁ@n % RSkt Al W:g)rﬁihg duYs! BcbPary storage 684

above e i nplenented on ang
may begeseel tal stpter progearas vphicke aravicadedunto BANhE8H mewssgugiyprograms are

wer , nory., r r and .n r. . t ;
sotcte Rityee AR 3ri SECHSR e R8BS o BiGHE ertops deta which
are readP@ird progréim Sxblltish F ROW 686 Vi abn-vokilie aherponpdeeice which

conput’er system suitable for inplenenting aspects,of
typicallohas arsmall mesney dapaaity rejakive tosthe lﬂ@%imﬁgmqf eCaRARNY of secondary

storagefzﬁéée ?%ﬁtogéiﬁé glggé nt@rég{n%c%lﬁﬂl[e ek b@ﬁd@ﬁobiﬁﬁget instructions.

reft processor unit or
Accessits both ROWNGBEcaid RAMESHistepivalyy thetdrdean toséemhdagy storage 684.

[0064] fgf&%%gé@?séé@gﬁqf %ﬂpé@?/papq'@%!syiv%%rﬁtw I'tq%?(%crystal displays
(LoD=) TS, SRR BN PBLa 8 RERS 08 Sbsc g SRcgTgack bal
voice reddigpizers, card readers, paper tape readers, or other well-known input 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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[0063] The secondary storage 684 is typically
conprised of one or nore disk drives or tape drives
wapaits’eosed for non-vol atil e storage of data BEHUSROH037704
over-flow data storage device if RAM 688 is not |arge
enough to hold all working data. Secondary storage 684
may be used to store prograns which are | oaded into
well- kncMrM rmsowdewses,h T)inexg amwcak cawkeotitityddedees Bd2umaynenable the

686 is. structions
processgi BB, EATE IR A P PLA B e Terar R GBI such a
networld §orﬂ1ét§{’“6nVﬂ| §tddn@erﬂFféﬁéd’ tiR the Sorvbedddr tea fdhtyrebaivedinformation
menory capaci relative to the | arger nenory

from th@ aph'mrk,yOfdﬂlgi"é @utm&mfowaitca‘g@ therinetweank i g% Faurge & pﬁa‘ofm'ng the

avove et hIAE SBIE SRR SR S B o

sequenbél@ﬂ ingrtens o by @tewmu@ag prb@é@é} GIBQthajvbe eecéi@éd from and
include printers, video nonitors, qui.d cr.

outputtey] thgyretyotndyr exastels, @cm@efﬁrra.%awut% %@a’-’r’%‘?l embodied in a
carrier 'ﬁ%\(@ad We%&ﬁscoﬂﬁ%tﬁrty Mefvest B‘Qﬁkmgg Jé[%o M@lu‘&% one or more

ecogni zers card readers, paper tape r ers,
transmltlélhand weteiversofan W|repie$slyiematbsww$e)wﬁ§m1thleg rmldv\mdelv:ng signal as

connect|V|t deV| cegt" i ma take the form of nopdens,

arewelhlgwﬁoo%rpﬁ(g ed§ uni versal serial bus

[0066] (U§§>chnﬁro%%ﬁ5ﬁ @ﬁfcﬂ%a?%élédie idat bf AReRICtibIK 88 bbi &@cuted using
fiber distributed data interface (FDDI) cards

procesaarr@wzeéer exaripler Baynbe weckiveN 0N and qatputigd do the network, for

ran ver _.cards such
evampie BB Tt SRS 88 (R LG MOy Bl Bhocted i a carer
wave. Cﬂi@bﬁb@l@éﬂ@@%r{aﬁ@%mgmlmbbaedqalthercamedwavangenerated by the
ot herwel | - known networ k devices. These net

networke AIPRBEETWIY: fleviees <892 guay nﬁ@?’P@Hﬁtﬁ & t Pe OFr g%e%&ac@s?f electrical
conduclogf.,r an@é#g!a?%ﬁlﬁ f\ﬁﬂvrbt_#ﬂ% vvdr y ﬁéalwgdlﬁrfd?:é&ﬁmgle optical fiber, or

onnectlon
in the aiprdrefrpt adpatet hdthet Imeﬁormajussmtam&ﬂ im titet baselAnd signal or signal
[ tion fromthe

1,gh .
embeddel B 1k Fafet S tRCPIReref BRESTIRSH Ced B et sPOpRRFep. s may
be desi&il:ﬁe ?&?%‘ ﬁme?' SEddiify FRGES SR mﬁ#ﬁ'fhtlbﬁfd?ftfﬂﬁshﬁﬂmg or receiving

n represented as a sequence of
the infarmsationct Then basebard signaiioe signal enhsdsiedsiscthessar nefm.gave or other

awes BE il ‘G APE, B AR 2o blele Bl 0 rerin as e

transmn@@‘@ﬁdhédlurrﬂ ray BelJetleraial aaccdiiing &3 vovdracwitiamisi well known to one
devi ces 692 may al so include one or nore transmtter

skilled inribe Bdtcei vers for wirelessly or otherwi se transmtting

[0067] anﬂ-hree %c\éégﬁ %BQ” eé:@lgersf‘ r%fr%ﬁ%qé‘%’&ﬁko C?Jgrﬁ)ntg%r programs, scripts
which M\/fucsbbsm/ fi'rdmlhaid digk afloppy niigk; upticahslisko (thesexeriousddisk based
systemgf\rlaggﬁ {)ng é%?s[lq)eGrg eé%\%%kngtﬁ_gggaé/aﬁe chﬁﬁeégg,deWrESS, or the
network connectivity 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.
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exanple, in the formof a conmputer data baseband
signal or signal enbodied in a carrier wave. The
wha®ehsnl2 si gnal or signal enbodied in the carPCEUSA0%¢37704
generated by the network connectivity devices 692 may
propagate in or on the surface of electrica
conductors, in coaxial cables, in waveguides, in »
[0068] opfTi healfo[lwdm@ afeorineorpoysted opereiral byf iretarenes fon athepurposes: 3

conei S 5% ST BRALSHSERRRIELTT 0 orr 7o

36.321. rmy be ordered according to different sequences

be desirable for either processin ner atl n
[0068] { niVis Sewerel emtzed meslss hRve IRRgNPTONE 9@ present disclosure, i

l..Qr I
i T30 e i S0 B, o
other sp&éific dorniee ndthblie depaniaydped, theefpfa’ltr@dsctapehef tien paafsehh disclosure.

transm ssion nedi um be generat ed, accor
The Presayi; HamRIB S (RepP GIBIRPTES BnUluskhie AN s stigtive, and the

1ntent|o[1qgﬁgi o' B 1iit8d &S T dét%%sgﬁ% fém' S é%&trﬁpﬂésthe%#i%ﬁs elements
er progranms, scripft It accesses from hard
or complomdmts fnaypbeg adxnmsneabprurdagraﬂectm ansotbee systemoosceltain features may

S all be considered secondary storage
beonmggﬁprng%ﬁp@ggmﬁg%M 688, or the network connectivity
[0070] de\m&?%e&%ﬁqué%lsysteﬁm YupSRstEne GRRiSabtHYE descﬁbéwvand iflustrated in
processors nmay be present. Thus, whil
the vanoustemhndlmnstmdlsere@ @ba%wat%@aéb@&ﬁr@@nﬁsi Of lntegrated with other
systemgr Ocﬁy% f(e&bp&u'egzy @% Ho%s\m ﬁg&ﬁﬁﬁﬁg@ﬂ the, soope of of the present
disclos@e. MUICthe! Eteh® Csissvon Soi Odll&ﬁl]ssébe akolcbapledg car ehrectly coupled or

i ncor porated herein by reference for all ﬁHP@ F 31 h
commugigaging withheaed pther spapbeingirestly cawplps of GopPERIcating through some
|nterfac§g eﬁ?é\fléé ato'ro térinad ég’t@ 8MhpoRER Wﬁeﬁfbr?’3ibctnda@96%echanlcally, or

sévera enbodi nent s have been provided in
othenmpee@ihér dikambpEsusfeshainges hsubistitubionanared sttewdons are taa@ertamable by

one R B 0 T L IR R BEo R L TR o scope

dﬁdoséahé pe of the present disclosure. The present

anples are to be considered as illustrative and not
restrlct|ve and the intention is not to be limted to
the details given herein. For exanple, the various
el ements or conponents may be conbi ned or integrated
i n another systemor certain features may be om tted,
or not inplenented. [0070] Al so, techni ques, systens,
subsystens and net hods described and illustrated in
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the various enbodi nents as discrete or separate may be
conbi ned or integrated with other systens, nodul es,
W@ ewbnimors, or nethods w thout departing fronP@HES2009/037704

scope of the present disclosure. her itenms shown or

di scussed as coupled or directly coupled or

comruni cating with each ot her be indirectly

coupled or conmuni cati ng thﬁﬂdﬂN%%one i nterface,

or intermedi ate conponent, whet her

VVhatﬁéﬁ'gngéally, mechani cal 'y, or otherw se. G her

1, Rm&pé@ﬁpﬁfenﬂtmgeémpﬁmhgt itutions, and alterations
are ascertai nabl e one skilled in the a éé and caul
%@rmaéoquf@ufedj@p%tpp|0hann$laﬂadlwefn§'ﬁatqrt hdr%ni%aﬂ%swns during
di scl é’f’f‘Sﬁ qhuféfdrpoi(}é,sy@ntvmﬁ)tus' réc%ﬂtﬂin”ﬁ‘i’%)( o }atldﬁ M%@é and to
equi pnen , conprirsing. a processor co |gure
stop lmégmﬂé@l Gramisivtigsiomslusing an asSignedtpaxivsit €8 mpprtlng resource

"Dro Baffie e st a0 SRl o gbfe DY SPEFalePeRons

usi ng an assigned periodic CQ reporting resource
before the start of an on-duration of the 'DRX
2. i Lt ofasiainb dlevhezeinthe purassotisaionfiguisitdodiagin R transmissions

using of RS GHE ekBefeth g BoBER iRk 3 2R o stert o
the on-durEEgh af He/DRXeGmsHaton itode art of the on-duration of

the DRX operation node. 3. The UE of claim1 wherein
the processor is configured to begin CQ transm ssions

3. Jl"ﬁé []% o e?lﬁ‘?”l %Weq R&hb ‘bgdé%ég |sr&ﬁ|‘ﬁpﬁié3&0rlfé§‘ﬂﬂ‘f3@ﬁ tidnissions

recedes 'a ore
using an rasdlgnetilpsmodfc cae r@@ﬁlrmg)msm.wmthab semediadely précedesaallead time

oo b o b SP add elf 14 E l s
the sunh pf éfﬁb &@@.@ﬁ% | %he@@l ﬁa%rﬁ%@ﬁ)ﬁ' tdrdvgfrbin®e UE to an

tor ecel ve rocess said
enhanaedarwm BéENB’ mcﬂaannatpﬂssmﬂag tineaef the ENB dorecsive aad pepcess said

ca rapagseiatLaty apaa saEieicalfinPeramdB futhd MErRRCr % 0°

the order of two sub-franes. 5. The UE of any one of
the receding clainms, wherein the processor. is furt

4. baUEot daim 8, whepeitthe Prosassing Agirse f the ENEhig %uai Wea time
t' tlrrelongerthanthe

oo TR SRR REER T

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

configured to stop CQI transmissions at the end of the on-duration or an active time longer
than the on-duration when the UE is awake;

6. The UE of any one of claims 1 to 4, wherein the processor is further configured to
stop CQI transmissions after all data is received including retransmissions.
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6 . The UE of any one of clains 1 to 4, wherein the
processor is further configured to stop CQ

W@ e@nsiessi ons after all data is received i nclRdi/ng009/037704
retransm ssions.7 . The UE of claim6, wherein the
processor is further configured to stop CQ
transm ssions imedi ately after a retransm ssion

7. The kot GainThewhisredt thel propegsorishiirbien contigyred de stopr CL
rth f t th
i R N A R

resume CQ transm ssions during an assigned peri odi c
rep ortln% resource before the start of th

8. Tl@e HEneielaim drwheiaintoe MOCWfUEﬂtEWeé Pﬁﬂﬂﬂlged\kﬂélioél Gal
r C

wansmippng af BESRE of e e LS 818 dPaHRolha to resume cal
transmiesipas durigg adsaesigned: peatodicnGed mﬁc&tuyg prsueckebeforé deistart of the

time before the start of the retransm ssion w ndow,
retransyissien WRKIoMead tine is determined as the sumof a

propagati on delay of sending the CQ transm ssion to

travel fromthe UE to an ENB and a cessmgla tinme
9. Bhe UkeofEiEm 8, whemiww%pmcpssméssom&urwof i on

vansmigaoragt o SRR b RS E AT S5 Ao PRt B sty
precedé@ﬁ IEMPtime RIS thEQtdrt bf 1 rdtraAsiRRiod windot) Wh@r@l te lehd time is
sub-franmes. 11. A nethod for transm ttin

determmdtasdheﬁl-@h af aprepagetion slelayefi sanding theftQl tsa'%mmsston to travel

om0 IEES0 P8 B e TR P A B g s e

CQl trafBei ssﬁcbroan@fadabtecddﬁmmmba qrbal'aaﬂetersi baséd thengoran
assi gned periodic channel quality indicator CQ'
reporting resource preceding the scheduled start of

10. *rns LfEPofjéléﬁ‘ﬁ DO heALHY tr@gﬂ&eeaﬁ%%meqﬁw ENB @C&ﬁu%\@{o a time

transnission at the ti he assi gned
duratlopﬂflroMeoorﬁa‘ of osub-frgmeasour ce i dentified and not at
the tine of at |east another precedi ng assigned
periodic 1CQ" reporting resource.12. The net hod of

11.  AlAbiRod ¥or a8 Rittihd Q%Bhirél}@@@hl Honfs YseneduipaidmdiE’ t6@n
reporting resource preceding the start of the

enhanaﬁd—lmdfalBlENBl comprisig: characteri zed as identifying

I SO R —
The N OB i96chédilaa: 11, wherein identifying an

d d t t :
i b oepoted psooslBnhe e oA LBl reportng resourcs

on dub?édeﬁfhd fhelsthblEled start of the on-duration; and
beginning a periodic CQI control signal transmission at the time of the assigned
periodic CQI reporting resource identified and not at the time of at least

another preceding assigned periodic ‘CQI' reporting resource.

22



characterized as determning the lead tine as the sum
of a propagation delay of sending the CQ transm ssion
waongwet fromthe UE to an the ENB and a pr oR€BEB1999/037704
lag time of the ENB to receive and process the CQ
transm ssion and adapt communi cation paraneters based
thereon. 14. The nethod of any one of clains 11 to 13
12.  The mettioet ofodaips it $; wiersirojdentifyingean assignapedadic GS2I reporting

o s S e B S SR BF s o
asmgne@ﬁperf&lﬁ: O Resbrithg 8oLt rrﬁh@U[ﬁelgﬂpréébdb% ,thE $tdrb 6f the on-

nprising stopping periodic CQ control signal
duratlon ransm ssion after a | ast assigned periodic CQ
reporting resource that occurs during an active tine
when the UE is awake. 16. A conputer readable nmedi um
13. Tinatidder clain it ewhevcatidentifying mtasslglhé@ pambdhaiCQ MWegorting
performed by a UE, cause said UE to

resourcgtagidmsnediatehpiesedes R |%@f§/t"6‘ﬁé°%9fecthﬁl%§li@t'9'a o fringy
horey 56 BRI 1 Bap I Y, 1 30, 4t bonang

cont rol “signa
the CQhoatesnfisSIBNES travelirorsithg UktcamienENB arehd popoesdingdag time of the

e oG T B 0 By B ot

based th8 ,rgo?., signals after an end of an active tine.18. The
UE claim17 wherein the conponent is configured to
begin periodically transmtting CQ control signals

ﬂﬁel;i St aquy'e @ee g @{%SH?(P]ggsftugtﬁg%érlnﬁﬂsﬁﬁi%ﬂp‘?ﬁg periodic CQl

control a}?néutwﬁrmeswﬁ%ﬁe?hqaﬂlilssfgr@dapdﬂoﬂ’ic 0QI egporting Besource that
erein the conponent is configured to stop

occurs gudngstheren-dyratios. cQ control signal after the
on-duration or an active tine |longer than the
on-duration when the UE is awake and resunes
15. 'Dhﬁ nmﬂncnrhbf anyt omsﬁclatms]m @Q13pimntheobompga|ag stiopping pariodic CQI

ned perj odic ortin 0 .ore the
control §0RRE TP REION G es AP LRGN as RIS 2B /2P SHoR e iy tht
occurs B%@F&Hﬁ %Etlwtlﬁec\ﬁﬁléﬁ He QEQQQWaRéom a user equi pment

to an enhanced node B 'ENB', conpri sing:
identifying an assigned periodic channel quality

16. A computt er reag%le med BFnt &ﬂﬁafn%sgoégrﬁguter-executable instructions that,
when performed by a UE, cause said UE to implement the steps of the method of any one

of claims 11 to 15.

17. A user equipment ‘UE’ configured to transmit a channel quality indicator ‘CQI
controi signal to an enhanced node B ‘ENB’ comprising:
a component configured to periodically transmit CQI control signals during a
retransmission window and to stop transmitting CQI control signals after an

end of an active time.

23



transmtting periodic CQ control signal during a
retransm ssi on wi ndow, identifying an end of an active
wo povwe/11mmd responsive to an end of the active PCTES2009/037704
stopping the periodic transm ssion of the CQ control
signal. 2 1. The nethod of claim 20, further
conprising providing periodic CQ control signal
18. ThebEndfsdaiont? ivinersin dbhe bgmpehentds chefigurad to begineeriodically
ut.er

retr m ssi.on Wi ndow. 22. A cQ I abl e. nedi um
ransmitf G R S Ao he G rsmo BT e R ERp R sfilipe tha
immediaRly predBdedthedstalt of ¢ie! 8A-dipattbrJE t o inpl enent the

steps of the nmethod of claim20 or claiml.
19.  The UE of claim 17 or claim 18, wherein the component is configured to stop
transmitting the CQI control signal after the on-duration or an active time longer than the
on-duration when the UE is awake and resumes periodically transmitting CQI control signall
during an assigned periodic CQ! reporting resource before the start of the retransmission

window.

20. 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 periodic CQI control signal during a retransmission window;
identifying an end of an active time; and
responsive o an end of the active time, stopping the periodic fransmission of the

CAQl control signal.

21.  The method of claim 20, further comprising providing periodic CQl control signal

transmissions immediately before the start of the retransmission window.
22. A computer readable medium containing computer-executable instructions that,

when performed by a UE, cause said UE to implement the steps of the method of claim 20

or claim 1.
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