Rank | ndi cator Transm ssion During D scontinuous
Recepti on BACKGROUND [ 0001] Easily transportable
waleovazEem th wirel ess tel ecommuni cati ons capakiT/U8108%036013

such as nobil e tel ephones, personal digital

assi stants, handheld conputers, and sim | ar devices,

Wil be referred to herein as user equipnment (UE). The

t dRankuselicatpri Transmissignri2@rngt DiscardiriueusiReception

associ ated Universal Integrated Circuit Card (U CC

that i ncl udes a SubschB@?(Gz% @MNRy Module (SI'M

[ I

[0001] gﬁwggg orf blll{g (eic8e g""é&ﬁ@%‘%ﬁ?‘%‘?ﬁ H{dnﬁ tuP{ﬁQ‘&bSabmnes such
as mobﬂmdébph&\éﬁ Mpeegopial cdigitain assistamis, r bardheld cdmpdmrs cand similar

dewces\,wlhb% r%}ﬂgtgrg gcg bélrjecig ggézggg ggylég]%ﬁ@gyt Eﬁ%%ﬂiu%er equipment’ may

refer togned SARAINMD 1€ absXiatcBUNPESal RibdHica Bt GQM."C@ that includes a

such as a server conputer, or some
Subscrlbemldentlm Modulen (S ) applunamneca |Lbhv¢real/vé‘etbsarlluﬂ dentity Module

s 35 cr B 580 AL ORAT Bt 5Tl el e v

to the d%ic@hts@ﬂ%fh%uf ghiéH 5 edrd.0AaSE @ntgﬁﬂ dorAMuRicH®S Kithra second UE, some
t el econmuni cati ons technol ogy has evol ved,

other elnme@t Huie éele@@nﬁmmﬁﬁtl@naé@ég@rkean |a|§ﬁq‘§'ﬂ@f)éﬁé‘é)nﬂi§§lﬁ19 device such as a

server %ogﬁélﬁgrcoerds iﬁ étrfq‘?rbe%[ﬁ% '/9% FHehi rﬁs%rw‘é%ﬂ@n BBtween a UE and

‘e’ pr I'S a vance acces

anothe€gibrpoment rmg@hbrmmoteudefoldeoa:allezamltmnsim enbemeemtheotype of data
B (ENB)_rather than_a se statjon or other systens
exchang 0 WaISh CRBIDSISTFT © 71 R b3 EF8AN: han ¢ he

[0002] eq?ﬁs"t@le%ﬂfnn?&%m%ttebﬁ‘n&o % ibb@l@éﬁ Mofeh89nced network access

ecommuni cat r ons system advanced or next
qumgahehast |mtenemtrqﬂmed thaa,t banrplfoefldee(ﬁer\aceﬁarfbah \aere not possible

oo "9 705 BG4S 5Pt St bABRpoL B S50 B,

enhanc@@ch%%ie éQEN@) FEMeP tinf QﬁbdsE%taﬂiUlﬂMr Other a¢stenReand ae\nces that are
network (RAN) connectivity to UEs, are also referred

more highher evelvey  tthan t dhen ERBIVajenboBZaUBBR@NtUES hawy dradifienal  wireless

cteconBR SRk A BRG HerR Bg: may oo

referredJlto IRASIN0AS ilongHerhtledolution (naemmupmem arl_etgl gemeration or future
ique identifiers. The ackets m ght the

advancef st dap anaes 2486 NadeRciDl GXRIMIE Apdesthat provide radio
access ﬁe@ﬁkﬁﬁ%ﬁ@?&@e@ﬁ}qy’qums Hrb ¥ l%?ﬂ?é’tﬁdjﬁérbirﬂﬁ\? th%”te% ENB.

eren reachi ng the destination
[0003] paSomtes VES haa*esﬂm*rbambllttmto cdmamumnatgunaa Qa@qete;swdched mode,
d on the identifier V0| aelr | nt er.net @ro

whereir? %chq;t? steeamn fepresgn s@@'f'%'?n & call or session 1s w.é cc into packets

that are given unique identifiers. The packets might then be transmitted from a source to a
destination along different paths and might arrive at the destination at different times.
Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol (VoIP) is a well-known system for
packet switched-based voice communication over the Internet. The term “VoIP” will refer
herein to any packet switched voice call connected via the Internet, regardless of the

specific technology that might be used to make the call.
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packet sw tched-based voi ce comuni cati on over the
Internet. The term"VolP" wll refer herein to any
w@awRaLo4eiM t ched voice call connected via the PCE/ER09/036013
regardl ess of the specific technology that m ght be
used to make the call.[0004] For a wireless VolP call,
the signal that carries data between a UE and an ENB
[0004] caForhawirelesspéalPr ¢all, $ee sighal thatjcariep, data detweeni atWiand an ENB

ca B, 0B S  iy TBIE L e BB gt

that m:gENBets’p@bfiéa%@trﬁpENB‘ | A dorinedfiors befivedins UK @htisdri ESIB that has a
can be referred to as a resource. An ENB typically

specific sst abIsushechasacteristinseean besgigreed to raSe%dﬁSQJECW M\n ENB typically

oo, i, FAEMESE B LWL & P s any

partlcula{fuinﬁe ple input rmultiple output (M MD) communication
echni ques. M MO i nvol ves one or both of the

[0005] ¢ h@e‘ENB“r@!ﬁf’éuPP'é‘ﬁ'ﬂLI'WCQIQr‘ﬁgSYﬁE?’F‘FpF'@Vaﬁm%sm\"gP% input multiple
output (W@bé@o&ﬁhﬂﬁllcacongﬁ Inm%sv' [?ﬁi?ﬁ@?é Bee U BBtk € the UE and the

anne tiple antennas may be
ENB coanpnrenyugd usingi :mmrtmantehmashfpom@mpnuttlng anetéor refiedving.nkDepending

upon G e beL 6 B She AL N mplygo to nerease e

through?u”tt Sﬂﬂfé r&dio Pk BtveaRethENGEr id @ IEND, @ éMﬂI@beOtransmlttmg
I nk between the UE and the ENB, for exanp

independeatstreams of detedom easlh astensansr In@éﬁaéedhetrﬁltahmv of heeradio link

et 1B IREESE, S5y PRGNS PR AR s of e o

the muﬂlpresbnt‘F?’iﬁ'fasan dr Héselo dtffelrématomhummaimst gbjeotivese n:mcdued obtained
case. Receiving nultiple concurr ransn ssi on
throughasnﬂyat muliinlexdng in rtaﬁsfp k £ase gy at r?ﬁ\gers%y in #1& second

e SRR A MO, PSS er
multi- an[télﬁ%ﬂecém'er mayineolve cpinglicated prosassing teghoijuesiagd or algorithms.

or 1 of descr FEUERPESCRITIAN AT EE PshYINGS  pe' ™

[0006] acﬁeﬁﬁwrb%n%l Wl @r‘ﬁer@%dﬁ@t@Fth%ddlﬁﬁéﬁjrbpféf@mnce is now made to

I ke reference nunerals represent |ike parts.
the folldvdog hiriefidascriptian, dakerb ik canngation with she accompanying drawings and

detailedg(fel,st%ﬁg n| Caébrf@(% %ﬁéﬁ?@ ﬁﬁr&%@’s p%)rég%ﬁ?tglk‘ré;gé%' ment

[0007] i | FIG! narsl Adletk ikigrhirP0$ aawe@cirﬁrrmumtuonmsysm saareating to an
equi pnent according to an enbodi nent of the
embodigiest Pbbgrdiscloeieo] FIG 3a is an illustration of a

[0008] PEEIGY12C id A KiihGHG Al Ktratiy) oh&RAAGIHY oS i diftations for a user

equipment according to an embodiment of the disclosure.

[0009] FIG. 3a is an illustration of a periodic rank indicator (RI) reporting resource
relative to an on-duration and a retransmission window associated with the on-duration
according to an embodiment of the disclosure.

[0010] FIG. 3b is an illustration of a periodic rank indicator reporting resource relative to
an on-duration and a retransmission window associated with the on-duration, depicting



relative to an on-duration and a retransm ssion w ndow
associated with the on-duration according to an
weewodearent of the disclosure. [0010] FIG 3b PGI/HS2009/036013

illustration of a periodic rank indicator reporting

resource relative to an on-duration and a

retransm ssi on wi ndow associated with the on-durati on,
some rchnki dndicatsonteamsmissiondi bianed off aascdrdinigots amr emdpodinient of the
CIiSGIOSaccord| ng to an enmbodi ment of the disclosure. [0011]

WFG 3c is an illustration of a periodic rank

[0011] | NGIGagEels éﬁﬁl[@fslrbﬂéln beaYerisdicrahRindi€atbPrepdrting resource relative to
on-duration and a retransm ssi on W ndow associ at ed

an on-guration andoa- relrieasmigsion yindaw rapseeipted witk Thedpa-giustion, depicting

some. [ SRRRGE Tt R8st RS SH, BB 8 TAT bRRRL of the
disclosmri odi c rank indicator reporting resource relative to
duration and a retransm ssj on wi ndow associ at ed

[9012] i FIC1 4 ioa0 dlbiskiafion of a@TORIG Tank SHICHEH RIS EBLICe relative to
an on- (?largﬂéﬁ” Qnr%tlraHFrg'E%g?{ lt'-L‘f @&g%%s.atéa Athefraogh 'E:%Pétlo%f depicting

e di sclosure e1s an Illustration of
some [Tk dndicatoantkansmdissioner tureedr oif ngceardigr te ar ambodlrmwt of the
an on-duration and a retransm ssion w ndow associ at ed
disclosWi€ h t he on-duration, depicting sone rank indicator

[0013] | tr #eMBa Qﬁﬂlds%ﬂSﬁ’ ona £€?@@Ml@hﬂ%dl@at@ﬂr@ﬁmﬁfg reolureY relative to

he di scl osure. is an illustration of a
an on- @mataomand anmetranatrmm wikgy tassgeiatash witbetheepadupatiany depicting

come (e, BApdtaRrhPRDTREHRRRCRY, B4 fbRbnt or o

dlscbsg,reansm ssions turned off according to an enbodi nent of
di sclosure. [0015] FIG 4da is | lustration o
[0014] peﬁ'@d Bt lSr%lhllluﬁtﬁa‘iIQ!hP # pedpdiciAnk iheRiOF EPariie eUrS reltive to

an on- H ’t|8||§ accor Jﬁjmé\ﬂl‘as%%iaf éﬁWﬁﬁ fPlfe Bﬁ—duratlon depicting

Rance nod ng to an enbo
some chrﬁchnﬁcater frafdrbissien. twbed soffinactdrdingr 40 | alm emb@dlment of the
periodic rank indicator reporting resource relative to
disclosig. on- duration and a retransnission w ndow associ at ed

oot 16, 4080 MRS of i R aoseriogyig i et
uplink Bhla»franm andr downlink sub-frames of an enhanced node B according to an
embodiment of the disclosure.

[0016] FIG. 4b is an illustration of a periodic rank indicator reporting resource relative to
an on-duration and a retransmission window associated with the on-duration, depicting
some rank indicator transmissions turned off according to an embodiment of the
disclosure.

[0017] FIG. 5a is an illustration of a method of transmitting rank indicator control signals
according to an embodiment of the disclosure.

[0018] FIG. 5b is an illustration of another method of transmitting rank indicator control
signals according to an embodiment of the disclosure.

[0019] FIG. 6 is a diagram of a wireless communications system including a user

equipment operable for some of the various embodiments of the disclosure.
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[0017] FIG 5ais an illustration of a method of
transmtting rank indicator control signals according
W@ 200an2@npodi ment of the disclosure. [0018] FIET/BR200%036013
an illustration of another nethod of transmtting rank
i ndi cator control signals according to an enbodi nent
of the disclosure. [0019] FIG 6 is a diagramof a
[0020] Wi FiS.c5 5 a bloukndiagtanoiof agyser equipmnidipegalzle foesome of the various

.equj p t operable for sone of the various enbodi nents
embod'@gnﬁr&eg?gﬁcg%sw% [0020] FIG 7 is a block diagram of
[0021] 2 EREIS &4l @ the WY m.fe%mﬁ%ﬁwéﬁt th&en ‘égrbeoﬁﬁplemented on a

odi ments o sclosure. [0021] FIG IS a
user equipa@mnpefabde fosfsome ef thewarionsrembadimentseof tive disclosure.

ovez) | IS ol 3o B BUEIRR, St A e o

impleméhting! tHE lseé RS eAibodirAERtsf the present disblopare conput er
system suitable for i Iemantl lﬁ t he several

embodi ments of theéPBla SCERESUEN  DETAI LED

orzs SRR P SN S e s o
one or @itfe A¥Mbodienenitd ad Ither]jresenﬁt tiselopuresaret prhsaed betow,athe disclosed

provi ded bel ow, the di 0 st
systemayagaios m#ﬁpeﬁmséaeué ﬁﬁe R AN LY ?fn?p‘féggn'q“es whether

current%"lg'fgl‘ikg{S or ] Sﬁ:g t:egcgno"l’ﬂeoﬁlsblﬁs@?é' §h§lﬁl@em ﬁBeway be limited to the

In no way be limted to
illustrativé | imgtleraentationsp deawingat mdsteannmeﬁgdl%ﬁaf@dt belom, gielding the

x5t S et B e TR 48R, 1 may oo

modnﬂecﬂ‘WhPﬁhE%bbeﬁ thve hﬁpéhdéﬁieclélﬁ@@loﬁg withetheip pelnstespe of equivalents.
clains al ona with their full scope of equivalents

[0024] [ obeap embadimentoai wesrt equipmest (il Misplosads) Th§ UE includes a

processt%ir gﬂgﬁqsfrgg t$ g@gﬁw‘ dé] rﬂg kcaf#r(ﬁi)eﬁéﬁ% oh8 er 'Mﬂgﬂéﬂ periodic Rl

reportan@&‘é*s@uﬁ@é that preeisehRbligrepaith itheg staesofiac @ntdhmatlpm of iasdisgontinuous

ns wth the start o on tion of
receptian grgsm iQRESALoN FeeaR ?ég&) 'acg@r FStssanes perioflic Qe reporting
€ odi c reporting resource
resourc@'ﬁi‘te?t %%t%&ttcgﬁlﬁé %ﬁ%iﬁgﬁ%dn durat| on. [0025] In other
[0025] entrodihee embhodimeits, a WIE ss Hissloded lthat inglutiesiespracessor configured to

SSO ransni to
wansmifig g Bdkeatat (R LPEiaet st PRONEY RPpBdst RRGFCEsp Ll atter the
start ofgfréﬁgngrhgsﬁ,h%,hdgﬁ a retransm ssion w ndow. [0026] In
one enbodi nent, a nethod is provided for transmtting

[0026] a bvone @rntgjdgngnt faryethed is provided for transmitting a control S|gnal 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 mode of the UE is
scheduled, and beginning a periodic transmission of a rank indicator (Rl) control signal
using one of an assigned periodic RI reporting interval that precisely aligns with the start of
an on-duration of a discontinuous reception (DRX) operation mode of the UE and a first
assigned periodic RI reporting interval after the start of the on-duration.

[0027] Figure 1 illustrates an embodiment of a wireless telecommunications system 100

that includes a UE 10 capable of communicating with an ENB 20 or & similar component.
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user equi pnment (UE) to an enhanced node B (ENB). The
met hod includes determ ning when an on-duration of a
waelr@eoushuous reception (DRX) operation node RET/UBm0UE6013
i s schedul ed, and begi nning a periodic transm ssion of
a rank indicator (R') control signal using one of an
assigned periodic R reporting interval that precisel
TransmellogBS)f\Maﬂbus et off infasmation wandakatplage beétween the UE 1y 0 and the

ens 200 Pl e 98108 G e 05 25 AR Lot i ¥Bton aver

data suéﬁ ta§rV6lh>ed§ltaaﬁéc|&fts LAl dHia qjacﬂéts%ntém%7inf&nmroﬁ telated to web

| ustrates an enbodi nent a wrel ess
browsungeemadmgu ﬁﬂda@thehslSGlyQPEllﬂailOOS,t alhof whighumay Be uefefied to as user

e oS30 g STHRGA R VR O et

to one df @Rm rrﬁfﬁiél:ﬂﬂ PRy i cblﬁmgré@egwm%mmnﬂuﬂlmeamﬂermmto herein as
. For example, the 10 m B 2
2 data signal G5 Injaseaten asspeiptas Wi 2 4R S1inal S0l ReLescHio herein as

ackets and data packets containing information
userplaﬂ aga[%d to web browsing, emailing, and other user
[0028] ap‘ﬂihettﬂ I10n$|;grmlallsooéemz|1tf@ENEyZ%warlemsatyp@a efccandrol signaling such

o vl e 5 W S SN G SRR ALK, ot
high |ay§|f {éélo'rﬁs&ﬁ\%eacférrtroﬁ'(ﬂR@l) Gﬁ@ésa@%taﬂdnmbﬂth@}lﬁ’@asurement messages,

ormation w be reféerred to herein as a
and other goaﬂrolaﬁeSSag‘as; al taf avhiels sy be sefered Hogpsdg@rgrcg,péq{@ data, and is

famlllar?@ggg]of Jﬁﬁﬁ irﬂjgwqer He é{g? UEF’fS(gfyglc% y?%ﬁénﬁ%@%@clﬁﬁeﬁgﬁges as needed

to initiafeYBemafftaib e cam! A‘ﬁlygslﬁi'll gignal wailh besreferyet td herdiredala ogntrol signal
requests, layer 1 control signalj

40. InfrwnarlicORSSeeiateyl, with ghoonijalsignali4) "l GEeterisshig Berein as contro

pmnedé§$F3 nmessages and nobility measurement nessages, and
er control nmessages, all of which may be referred

[0029] t ORﬁ&kdn@‘bﬁMr (Rl)aa:mtdﬂtsagnmdnd/sr fnaesskages are ingleded among these
Ki In the art

st Sl o 5009 5y B2 WP Sl 100 e
ENB 2(33 %B rﬁéﬁ{g)%l c‘ﬂ?&&er@@ tb%r@hﬂ@%ﬁaﬁn@?éﬁwnﬁﬁca’tloﬁo(ftIISIeredback from

ormati on associated with a control
the UE sllogoatheLENEMZOI Inean emiodisaentothesRbmaydadisaie: haw mamnedependent

o S S T TR B NE BRI, e 0 may o

used b)?tr%nENB 20M Saptohiralinishisiaparmmyctos |ﬁclﬂdmgagedulat|on parameters,
ransmtted fromthe UE 10 to the ENB 20 an

coding catesparamnetetso andothes cammHpBicationparamelerst | Gna%(%‘el?"d'me”t the
ENB ZQﬁggaﬁgﬁ%&trQ 'H{EE%I Hﬁarﬁgtrﬁ(obéégﬂ Eﬁlﬁ’égﬁ in! Parf’bn the value of the RI

I'ndi cate how many | ndependent
transmittati Iropi (RAUE TR0 the Emarmm tted by the ENB 20 over the
wirel ess link. The
[0030] In some cases, a dedlcater:]&a hannel might exist between the UE 10 and the
ENB 20 via which control plane data may be sent. Requests to send data on the uplink
may also use this dedicated channel. This may be called a scheduling request. In other
cases, a random access channel (RACH) may be used to initiate a scheduling request.
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 itself might be sent via a RACH.
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used by the ENB 20 to adapt communi cati on paraneters
i ncl udi ng nodul ati on paraneters, coding rate
w@amanees s, and ot her comuni cati on par anet er BCT/US20891036013
enbodi nent, the ENB 20 may select a precoding matrix
based at | east in part on the value of the R
transmtted fromthe UE 10 to the ENB 20. [0030] In
[0031] sohéheraties UEa10eshmiBt@atonhraln$lghalM@m theex iENB 126 Wlezi=NB 20 might

o ol i A b L BTG i om o 1
sends 9'@8@@%&55&&%&%&@@@1{!@ ENB2S, ey R 28l r'nitﬂHt Fespond by

I Ng request her cases, a random access
sending: aaramkhov(vliedglel)nardynwagee@r SaNe mtherdtand@ver:miaﬁ@m ¢aptrol message

o the BT cund? ok e PREe PSR NGl B o g o

control %f’g?lél wﬁom Rh@tEr 10 ile He fdm@illmofd ook ¢f ki idahe art Any such
itsel b&wht be sent via a { 31] When the

UE 1
respon%%hw&%E 20 &0 asgastiel signat 60 £a8 @N@%E méﬂllémsr@ferred to herein
a response signal or other control signal
asare%Bo‘H[QE Sr'ﬁi_allwf-g For exanple, if the UE 10 sends a
[0032] m)ﬂn bider toBasa battent powsis due U010 I’ruglﬁl\ﬂ&rﬁimcailplaltémmtebetween a

ht res d di know t
Pigh-PORSIBHR AN A IWSOWEE TIPS < EA FBATIE cUgo { BC g g known as

dlscontﬂ'lgogsq faRE ﬁdmequg) rtﬁépﬁf@e@ gkt tp@ﬁo&ﬂﬁl[;?(bﬁ’félgfthort Berlods of

upon receliving a contr signal 40 fromthe
relatively High bewkagbhsumption dumgaWhm data |cantt1eereaewedAr§u<$mﬁﬁlods will be

tered RGP b R A8 S B, BBoRY e UE 1

might érht@ﬂ%ng’ié? ?é%@#]m [ ghieh dgswéi0 cBAYEMpPEGH esyreﬂﬂwd arichetata is not
ght periodically alternate between

recelveth gﬁum\p@nodgdwllehmr%feng%tgdmpmng@@ff (ﬂi@'ﬁtl@&%mﬁ dalance between

power {3438 EATBHTEERSUR 42 EHB6RNE KDY IRE AL AGRons s o o

possnbl@@ﬁhnl@c‘étnlocfeepmganhevm -ylutatiohs ongeenaugisiomiihé E 40t pgoperly receive
whi ch data can be received. Such periods wll be

data. referred to herein as on-durations and/or active tine.

[0033j Be Br%hé\m@ ﬁ%é&mgﬁﬂéncélllﬁo \ret tb His@BﬁtlrﬁJHL@,rrebQ;Stﬁﬁ To avoid

perio s I'n r consunption i s reduced and data
confusma ihetterras éoneld&rat&m’f Ianpe"pffatwawn"l may alsef kg paed herein to refer to a

i.n,as of.f-durations,. bal anc
UE's S 8 et e ERBBes BB G RIBT BRIl dpies the tme
that thé’fUE%J AN Swifieh | DUl B8 BAGSH Mah WY ba-dilrafidn |d@|eplont]1e possible
he on-durati ons | ong enou for the UE 10 to pr

lnactlwt’ydmrvr@namgawhlpbggtk](eqméhQ Enawakkedoriaglditioggl time. %ddltlonal related
dISCUSSiQe}BFSd{’O%ldl % 4© E&idthtd? PAHRERMY PGUS: (RSP} BBhnidQ Specification

(TS) 36.321.

[0034] Figure 2 illustrates an idealized view of on-durations and off-durations for the UE
10. On-durations 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 entire cycle of one on-duration 210 and one off-duration 220 should last
20 milliseconds. Of this cycle, it might be determined that an on-duration 210 of 5
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confusion, the terns "on-duration” and "off-duration”
may al so be used herein to refer to a UE' s capability
w0 opaEsye data. Besides the on-duration, thePEUB2089/036013
time defines the tine that the UE is awake, which
coul d be I onger than the on-duration due to the
possible inactivity tinmer running which will keep the
millisecofidsviaksufficientiddr tthenblE tidhdo wedeivei datd withautesignificant loss of

nformabpf; 36 ofusBios 8h ey Hgsdart 1LV RRroPes) 50, 301

[0035] [ Off'ﬁé]de%érauhﬁt:&n b hesdized @ﬁtherbn-d@%hbﬁ@szmaw tak off-durations 220
durations and off-durations for the UE 10.

might bexbased o thagyuziity ofi senviee (ReP) patasetaragiamaprlicatier. Far example,

ti Wi. 5d £ 0 .

o Vore <, W b 41 Bt oot 188, PR 4550 S an e
transmisioflUrhiefng calGs Elml'ngieeﬁupomer ElEerI&&miﬂatrm BNE 20 eﬂ1er a service
of f-durations 220. As an exanE

negotiatien sfagereavhicha QS isnegatiagitbasest %H@ %ﬁxwaﬁ"ewaﬁtﬁode'av' the
mamm@%tllﬁ\%bfé fz?éi’dé'i ?&ésoﬁnﬁ%ﬂ'gﬁmr%de?éﬁ 0 Wﬁé \dv2E 6P BERice to which

ermne t hat an
the usepof ther GEi1@nskk@ribés Emghtl alsebe redfactas insthfef QoSamgotigtionseVWhen the

oS paribfehdob S NSt det BB P 20, L8 opiprite sizes
for the 6?1 tha%ge 299 ar{oo%ﬁifr-ar@@tueﬁé ep0Tbaskd on that QbS Isigies of

he on-durations 10 and the off-durations 220 m ght
[0036] beTlum;egl mnthbeFlﬁlaBBt Rlogonfea! \sigeal( targmisgionsedE dissussed. A

pluralltyno&%glq'n% ébgﬂqdlaﬂgﬁ F%@d?ﬁlif mt%r\%égss S‘Qa%ayghgﬂh F@&ﬁ/eato the on-

duratlorﬁ*‘?qolarid anetraasinRionidow 230. In Sohw oontexts, the asslgned periodic
10 and the ENB 20 enter a service negot on r'f

RI reparingrintenals 285may b gHierar 4 SASBNER RAPIHaRI AgRaTing resources.

The RI Q%Wﬁu lﬁe%llsaiw g@ﬁ acti@éhl%ablfﬁgﬁﬂ %g?ﬁﬁ'l@elhté@é@wa a second

_ ar consi S eve service to
RI repord’mg: intédval 258, afthith®I WEpditing untecval 2&OcnadhurtlRIoepertiag interval

2500 S3F4CB1 e S ke S48, ARG 25t sovertn =
reporhr@oln’f&'ilél ??(?’g AP eRIHth 316 b?cf?fg 'hﬁa‘rvél@i(ﬂﬂ - AT lmr\‘épaﬂﬁlg interval

he of f='dur at® ons 220 baSed on that QoS |eve
250i, aft@aA®RI réponlnggnWalt%OFlaa elgventmRIdepeitivg ng’qeg.faé|250k and a twelfth

B L

250 int® AEMRoAN & ant bﬁ@mﬂ%osétmén@er @htathgb raalnyi) rRIWreprbntmg? Btervals 250
I n sonme contexts e assigned perlodlc

precedg dbe ffiveti Rl reportingyintasvaleta0a abd fmanys h@%ﬁf&j S l?‘dg%o follow the
el 4 33 AErL 55240 3, BB 8RO U 01969 bR conro
agnals&ﬂﬁmlgCédah Rbmpbrtm@gmtewwrm ueﬂﬁ@ﬂhe assipned RRireporting resources, as
mdmatécﬁtrgﬁ@n a w tr?er \églld ?r?g %rrows Ofﬂe retransmlgsmn w1r9dow 230 provides an
opportunity for the ENB 20 to retransmit data to the UE 10 that the UE 10 was unable to
receive properly during the on-duration 210. Note that the UE 10 may transmit some of the
PMI control signals during the on duration 210 and the retransmission window 230. This
may require that the UE 10 have two or more antennas with two different RF chains — a

first RF chain associated with a first antenna for receiving and a second RF chain
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250d, a fifth R reporting interval 25Ce, a sixth R
reporting interval 250, a seventh R reporting
WO pioenuebs 250y, an eighth R reporting intervaPCRESIN9/636013
; ninth Rl reporting interval 250, a tenth R reporting
interval 250, an eleventh R reporting interval 250Kk,
and a twelfth R reporting interval 2501. It is
associattd §6thsa secbrichantenhe fastsarmeitinge+ sodive UR 10 epo re¢eige and transmit
intervals 250 in a network i s an ongoi nhg sequence, and
concurre’it nmany R reporting intervals 250 precede the first

[0037] RTdrAR rﬁdvggaoF@ e:fb’"ﬁl conti8l ﬁPHalmnﬁésubﬁ@aré HRBussed further. In

nterv ow t he twelf reporting interval
an embé?:ﬁmlent linmary tmmmaicmttfpr theeUBETQ to trapsmttd%is‘mrttrqizwgnals on every

RI reporﬁggr;] h,rétgl 2§@ %ﬁ%ﬁqﬂr\g @@@ﬂ{ % e&%&'ﬁ‘lgre'pﬁhﬁ{ Vidterg2Q when the

g resources,
ENB 20 'uél%ﬁ?ér%@lmttmﬁb@ne BE by, thbee malyibe o bena‘rtrasﬂemafﬁuiamth the UE 10

retransm ssi on w ndow 230 provid
sendmgt Ré @Nrop osigaalpeta éh@nﬁN%%&%V$Q§£%gnU§p%Néhgbt %ﬁ@gLEOt adapt

commurg?]at f%%ﬂ@%t%slfgr Em&ﬁ%ﬁ n@Rﬁl"tIJl m__f,d?g' {rr'% ?f Elr%é time. A wide variety

of techrﬁr%l& Aiayt be dihplogedtto aedace i s*.raﬂIBmISBgonSw@f & chnted isignals. As

oo LTS, SRSy SRR e Uiy or s
transmlﬁlﬁg Y &ﬁrﬁ fdt rgx%rﬁﬁs Qﬁﬁ‘t‘ngsthe first R]Srbpaﬁlnghlﬁté?vﬁsﬁwa athedsecond RI

ntenna for receiving and a second
reporting irttervial 258 andtckuingi tha fithRicepartingt intangalZnoe through the twelfth RI

reportlné Lﬁ&?&“@éh{sﬁg tﬁ%@%? sea]vlLJJ}Eq1 ]tﬁa ¢ ﬁé\o(léf %H’ %tﬁ’%r%ééma&nﬁl%t have been
consumef] rEeJ %n§:‘rﬂﬂﬁ§; thé RIS BbiftFdl Hignais eludingcihesRY répmrtlhgrmter\rals 2504,

250b, zsoanéaﬁgf | Es?é‘éoaéém{? lg‘%@bﬂeff' oA f [ é%&ﬁ%ég analyzes the
schedulp ?;e i @%ﬁ?ﬁtgﬁ/’g?gfd\% t%éﬁmn : 'lréggéﬁéfﬁthfn bhe d&f the RI reporting

intervald QQO%mnhgltﬁQ f“i'st thr%pUElnhomtaeraﬂarralye starhof thenen-duration 210 and
associ ated with_t

to continge tte drangibthe Bb&gu% %'H%a'%'“ﬁeg%gag‘g&h’&aﬁ?r']gg‘;“'“g interval
until th{%ﬂg%ttﬁ 6r?BuPéiiro§\”§1@ro$ tﬁé’ren‘éioﬁi"ﬂié' sthienBmal ”IThéH@Euﬁ may be

w de variety of techniques
mstruct@cﬂmlydhecENB 2@ doateit tsheuldr mmdstrwgmamg I @ahkm end of the on-

suratog 23EE o S EA S S, 0B, YRR LR S conrol

signals ﬁjangﬁ’ﬁﬁe[foo HIOE $0 @Fn'd@ﬁeﬁd]@tfdf ltisé offlerRiswritioh glgnals transmltted
terva Oa the second R reporting interyal

by the uaEd Gcandl may coptain new irformalion ARG PRCHFEI Fagigeghaninel conditions.

oose | PR 52, B R B PPt e s v, i

an emﬁlﬁﬁﬂeﬁpﬁﬁdnﬁa by rhaprtemisil te ﬂlecdﬂtrod:slgnad)ldwlngnﬁﬂesRl reporting

during the R reporting interval
interval that |rgmed|ately pregedes thge on- dure\a/t?onsﬁg and continues to transmit the RI

control signal during each successive Rl reporting interval 250 until the end of the on-
duration or the end of the active time. By beginning transmitting the RI control signal
transmissions before the start of the on-duration 210, the ENB 20 may be able to receive
the RI control signal from the UE 10, to process the RI information, and to determine how



250b, 25Ce, 250, 25Qg, 25Ch, 25G, 250, 250k, and
2501 . The UE 10 anal yzes the schedul e of the

W@peodoz@ss on 210 and determines to transmt onPORESNI/N036013
the Rl reporting intervals 250 during the first R
reporting interval after the start of the on-duration
210 and to continue to transmt the R control signal

to adapticemmynicationsarsemeters dyRhersdaid of thegoneiusaticn 210t in seme contexts

i el 8 AUUAIER Ff S B RlaAS 2512
[0039] 'otnggrmtli gcr)]ﬁ'g?geg?s% gngmlttd(l) lfs@mﬁeﬁrggﬂw{flguo:nihgemwfsswmrther In

an embgdigent: thedJE 8 caxinges to padodicallydranssnit g]egl'h’[aq:gntrot signals until the
eens ST, 2 e Bkl e O 00y O R convo

signals.cPhedilb 10away nbegm&tansmmuag dde &1 comtrad signad@itbecHaningethe first Ri

reportmé,@%g}él??, ghﬁéS%hTur n%ﬁg\ggégag%% ﬁ'ge’r?hlﬁl’pnﬁgﬁéégrhng interval
250c a$' t&?ﬂﬁ FI@e?]BJEoﬂguﬂﬁd théaRﬁi’%;Sorhﬁ@ ﬂer\ﬁeﬂnzsmlthat immediately

signal during t reporting interval
precedesrthe dinaduriationrfoc esavpletbesecdod &Rl ireporting lrﬁﬂﬂlabzﬁ@b rafedepicted in

to,transmt the ro a n
FIG. 3cg yat B et ol (DI HESH O oty Pefifdicalytrapsmitting R
control %l@;@.a@lﬁdﬁﬁthéﬁmﬂf Rl hepéhigg omtdrtr@l 2604 mougmthe Bsighth RI reporting
|ntervalt2.5g)l nning transmttin the control sig

Rs nT Ki§i sseaape fBaY aﬁveb@td@ﬁtsntaﬁd ?ﬁér%ﬁnﬂﬁ'ﬂﬂtthgrRIZQWW| signal

aurng 4 1 B0 TG AL Il g FRBLYE 45 B LY Bl o duraton 210
and traauemltthmg ditiee R ?mtl‘ml\/\mgngldalptmgoea;ntglsmcequaaa&signeelr periodic Rl
the start o n- dur at i 1 t ext

reporting}f HPEOUFES UpE hhsfegvf@dﬁ% setRNSIEEIAN H\Q“Cﬂ@“’ V23Rt ol si Sﬁaf
[0040] f?[lﬁm@ﬁbm% FIGD@39R Eahﬁblwgﬁmwaheﬁé%ns?@re d‘ibcussed further. I

gnal transm ssions are discussed further.
may beamefﬁubntﬂonmlm UE he twansrnctaitqontrelssmalpaﬂeom an+d)uratlon 210 has

concuck 52 elpedcotd iR P lhish Wiodd 730, boing, e UE 10

analyze‘ét s ddheasd tdfi e %n—@@r@nhbﬁ' 2$® gélﬁdl Sma?hmrh’EoﬁooﬁR?/top periodic
begin transmtting the R control ei ther duri

transmissiens of the RI c@@p@lr&l@f’rﬂj after e an- dzlsail%\‘ 21(hbagendad 4| ﬁ%ghe end of
or | t . .

e acifd pl BB ELUS b 820 G UL Ny 7o perin

transmisgiberof skl e&trdl reignalsmiteingtthi ythipd Rlempsrttrigelnter_val 250c through the

fourth FlTeBpyRg D! 2500, BN TbaeTos iansmesidt BER! ERtie) signals during
the fifth!F8) I'EES“HIngq %E Lé%oéth‘oﬁ FIQI% %E@&wtﬁ%lﬁéﬁbr@iﬂ?ﬁﬁb?&él 250g, turn on or
tranSmtting third R

control “signals fromt
resumerepindid n@nsmissionadf &mtmhsgugls fohmeeellhﬂhRHeporting interval 250h,

ort i nterval .250h. IS . scenar al be .. .
and the 3057 ¢4 Bt b Rmision ARl hentR SEBRs o e iR dpprige intenval
250i. Iﬁ ér\ %‘ﬁ‘ibcfb%bﬁﬂﬁtﬁe ASE| ﬂﬂh?aypélsbet%sliwhlﬂﬂwé &3 Worerel afgnal during the
he start of the on-duration
seventh RI reporting interval 250g.
[0041] Turning now to FIG. 3f, Rl control signal transmissions are discussed further. in
an embodiment, it may be desirable to transmit the Rl control signals only during the

retransmission window 230. The UE 10 may begin transmitting the RI control signal with

9



and transmtting the R control signal during each

successive assigned periodic R reporting resource
wapipli2abe end of the retransm ssion w ndow 23eCT/PSMOP36013

Turning nowto FIG 3e, R control signal

transm ssions are discussed further. It may be

inefficient for the UE 10 to transmt R control

the firstﬁlqepbgingfig@gvap %Odﬂhtﬁel rétraresmi2dion lvandow 2S0uatedlitio the RI reporting
st opped. an t i SSi i
ool Bt B s etes B ST Rsb HrBHRY530 3 to st R
control?. Ay f?itu'riﬂg @38} %%Cé%r\lé WINreottir] itbRR| PO AAC the end of the
nS of the

ransm-ssi control signal after the
retransmigsidangindow 280 has ended or at the end of the active

o042 e, b GESREF ar e 6 SRR Banfi st banamissin
scenarié.ih gBAlitSof! Vaisty dFaelaiéd dombirztiBAs andgitensionsalodalbe lines of the
through the fourth R reporting interval 25Qd, turn
descriptigr apevé.odAlt of rthasericombinatismsrane @xtansions graicenigmplatgd by the
the fifth epording .| | X
resentlSasbier AL 5oL IS SR 0 BRRUAIJE recepton (O
operaticg?frﬁt@ﬁs %narawgﬁeas@emdw RRepostiviy @soaiagsahay berfoumdin TS 36.300,
|
T 36,505 o 3 8p e oal o i B B ATaaF e bt B} eterence for
all purppjﬁ% h R reporting interval 25Q . In an enbodi nent,
‘"UE 10 may also transmt the R control signal
[0043] $ uungng hewstevE G HaRthertipingtretagjonship betweeasths. R} sperting intervals
urning now to Fl 3f, R t ' o
250 anq peplurAIBE o bR Beiraes o vl SUhhitass of gn g s discussed
' i = ' the UE 10
2 gy Py RO & habeRorai e B sparet el e
transmitting thegRIncantzoh signai ang the ENB 20 @depting Higyramniyni¢ation parameters

vased! g k3 T sabFRApAR. U RRREBRURTRpl S HRGREER S e A0 Rt tabes for
the radtimeéamwsigln@tcedﬁmd hy tres UBSIO sehtaining ritlewRe 3®ntol signal to

propagee thigsih hagasieaianal 50BN PO} TESrBAD Biagessing 1 segmented
ot uolf OV 0 “RCENTER Ao o ot e st upink s
frame Qsan%,_sm setaml spéiniarsubsframei 260, a thirdi upntosubdrame260c, a first
donnoa R 55 R SOBYHAE A7oB Rl s comnnk s
frame %?(;%e nq*hggliﬁnit?lgs?fﬁ%t kod ifrinet 280 BHESS Binddthecd®sniink. sub-frame

ti on nical details related to discontinugus
270 edyes epay oot alfxdueportheipapagation delay aosieyrssiligien ¢it petween the

UE 10 5o BN RS SEAnBR ] Uk @ ding e i
RI repbriRg iR SZE0te hidynbd Yetsiled dycthel ENBaR0 ipthedastsuplink sub-frame
260a, processed by the ENB 20 to adapt communication parameters in the second uplink
sub-frame 260b, and the newly adapted communication parameters may be employed by
the ENB 20 for communicating with the UE 10 during the third downlink sub-frame 270c.
In an embodiment, the best case sub-frame delay is about two sub-frames. In another
embodiment, the sub-frame delay may be about three sub-frames or about four sub-

frames.
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[0043] Turning nowto FIG 4a, the timng relationship
between the R reporting intervals 250 and a plurality
w@Ro0gpri4nk sub-franmes and downl i nk sub-franes PET/HR20ENBG6013
is discussed. In a practical wreless network a nunber

of tinme |ags are observed between the UE 10
transmtting the R control signal and the ENB 20
[0044] adaptn:m@ nowdodd@rdhi Bhoortrol signatbassmissicnscarerdiscusseyl further. In

an NG BB e SRR R e AR o i 4o

into ac&mnt tir?‘i'ielt%frﬁiﬁiﬁﬁ Wehdi® t6 Grigii peREdit tearBmissioh rafl the i RINédntrol signal
ro agate t rough the radi o channel to the ENB 20.

before thne:raima on @ 18canskbelgre heseyRERMESIaMWEAaY 23R As an example, as

deplcteéjgﬁl(f;aﬂ‘gs?ggﬂpﬁ@g? V(‘ﬁu {r ?@#E id) G%F‘ﬁéaﬁlgtg%ngﬁ rsLPprlal with the third
RI repostiryy fntewal 2600 may hbt pcbwdﬂ enbugh lheé& time ﬁﬁﬁhe eIENBrZiI to receive,

downl i nk b-fr 270 [ i.nk
processa ADR Ay ST GRISGPATAFIEISS Y BROSAING ok thé plitigation 210.

the UEOIfO E«%ﬁalﬁgleg%cst?hsfﬁlﬁé]@n %@%@m%nﬁfﬂpagjhﬁl \@ﬁﬁ\ﬂhé Mird RI reporting

es may not align
|ntervalphhe|tfm§}:adovmﬂ1rﬂieswy'frame/and ajse pbssiblyrthel nseconcbét:mmk suﬂ@frame may

I N NN T NIRRT o e

commuhﬁbﬁér’{ dperddn bEwen theasE iedany tﬁ@El\B\EO%ay el For example,
Tirst uplink sub-frame 260a, processed the ENB 2

the ENBo2Gitleayt uge rthe rirediously tp%rrsawseférl%l wtmes'&r&'dhat 99% et suit the

current ﬁ%‘? g%?ﬁﬁg‘zaﬁh%@reggﬁ gnnp ?cﬁ?ﬁ%@ ggﬁ?ﬁ'ﬁlélc Fidr @ample, based

on an oufERd Rt aheENBI20hmai elséJE Iib@fed mdduatioheratehamdfod avowéemsoding rate

sub-frame 270c,. I n an enbodi nent e best case
than cusient ehamrel gendifions suBBa. aaltyely GRsed o AmApidaed RI, the ENB

20 mafﬂ%é’ gﬁ@%rorbg& \8HEH | él"é”&n%l; AYhi ¥E B8diRBOMke th4re @urrent channel

a out our sub 0044 Turni ng now
conditidns dtipport4the BIE ¢6mnapfalls’nog|eaelvermm swre data packets, for example

o e 95 bl e b RS e bASIE g R possiy

decreaéﬁ% {MeD tie %gHBﬁt gt ﬂﬁt ¢a8bNcAgnidIe Bnd OirkAsHsingd &h OUIEC 10 power
nsm ssi o0 control signal before the

consump’uondoawalglngmcalﬁaerb@ftbﬁ‘éetrmsm@ﬁpaﬁsm ssion w ndow

[0045] - 23k Grital HRERIER 10%edlt? bl thhrishisigh oﬁgﬁg&ﬂ‘[{w‘glgnals with

the secbhé RIEEdeRb intepe 2500, thm?ebwpdoviﬁr@enwgmmmaocpsrmﬂ the ENB 20
enou

ead tine for the ENB 20 tog rec
to recehRANAdRbEoRERNRINNEIPIesFos dnafD el hsiaral 2k PRRBhgoBmunication
param%tgl‘:é @Vﬂ%uél%w &g 1éh- &,.IF t|BH921léE éﬁ’mi%‘?f}aﬂwéjﬁl'E @@'o‘étermlnes when to
ansm ssion of the cont r ol the third
start OrRl’eSl.lﬁ‘lE)pErIOQICI fraresmiaiont dfethiei Rlstcorjtmhsignal beflorg rtlaertfetransmssnon

windon{ 350 B0 255 5 Sl B GESSRLERIR R SR 5 e  comro

signal, PRIYSE thé RNt digh8F an@lf 4d=pt @Bmunication parameters by the start of
the retransmission window 230. The ENB 20 may instruct the UE 10 how to determine
when to start or resume periodic transmission of the R! control signal before the

retransmission window 230.
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communi cati on operation between the UE 10 and the ENB
20 may result. For exanple, the ENB 20 may use the
wee@oizdsiy transmtted R control signal thatPCDES2000036013
suit the current radio channel and result in
inefficient use of the radi o channel. For exanpl e,
based on an outdated R, the ENB 20 nay use a | ower
[0046] nOTutriihg mow &8 EI@NB40A metmdeiBOG:oﬂrthEg UEaﬂG fohaontrolling R! control

t. ch | d
signal ERSESRRNGY Ueeunset A4 Blog SOBRBEME J, SH8RNineR; Wiex) the next on-
duraﬂoﬁ%'u@%b diéd e T%%O%IQB 2 Hiﬁﬂﬁﬁtr&&ﬁinntﬁer@ﬁield fb’iﬁegln thls process.

rent annel condi tions Support, the UE
At bloclt 61®ethe| UE tihdeterminesaviien theptetiapssyissian wmvpﬁé\é a@ﬁaclated with

e on b oA T beBRGg ot BV ATB L e B LB B et @

reportingdftePval B fat Pecd i Pasétad dfitRe Un- d&aﬂ@ww In an embodiment,
consunption for waking up to listen to

the UEr tQ maais selest oy, R} m@m}nnggnfgéﬁl 25 that r@eg@qa)tmggtq{g of the on-
f

st S50 B RS T  EE IBEE) SHSR iy el 25

that imrﬂ@@i'ath birénedble therstart of the dMNBufioh® 1ecAnothet hayR)f describing the

behaviarai shis comatelt RoRapdate: 1 wappaided tas 14 Bl redfiling interval 250

that oc?tﬂsdrk%% e &P ofinE baiduYatidn218)E 1A Qridther &‘nﬁ@élmnthe UE 10

rt. or resune periodic transm ssion of the
takes lmonacmﬂumltgeaﬂlmbelagseoft redlio dtacuesay ssigreal pﬁopagathgotlmmg offsets

sosooe G P B SRR ] B 5168 LT B reporng

mtervalswmhat a%te'a@gpﬂqeceﬁmmami 290. P& alreepiiodiventisthe UE 10 may
art of the retransm ssion wi ndow 230. The ENB 20

estumaterﬂge rtime lagsetaUsonsurme eboyt acinee Auietioh ehtwe sybframes. - In another

e TePGE ) TS e s Sy 458 uraton o

three sﬂu&WtrérﬂlelEléi fcglﬁ sabefeh’lfe:sd 3I®0|somet biecusRsthfcésr dependmg on timing
controllin contro 1 SSI ' .

s e e o ik 3180 TS Sk o st i reporin

|ntervalrif§f)tth3f'ﬁb’&?r§ tb%?br%éﬂi Sﬁfﬁgﬁg%rﬁé rafiff 250Brdfe 'UE/ g 0 may select the

Hstruction egi n this process.
next to i last Ré réfiorfitg deemahbe thatrosoutsnizefoes H’@rﬂm’t@i ‘thmon-duratuon 210.

YT R TN R DR R——
the staﬁ%‘fﬁ’fé 8? %luﬁéhdrﬁ@ﬂi tirRg UE‘*IanVéS} s&lebt thedlrstReRpdeting |hﬁrval as the

e on-duration 210. 1 n an enbodi nent, the
precnselﬂaﬂmitl’:ﬂabre-duraatrwl RO, vésoy therfy repeding dntepsd Zﬁﬂegremsely allgns with

thestargﬁ;g des braqoﬁe% of the onduration 210. In another

10 may select the R reporting
[0047] ntaqr Mébkm tthat UEMe diaisehits fhice (R demnttdhesigriadran dfie selected Rl
the on-duration 210. Another way of descr]l gi g éﬂ?
reportlng interval 250. In an embodiment, the processing of bloc may include a
waiting process or a sleeping process wherein the process 300 only executes block 320 at
the appropriate time, for example at the time of the selected RI reporting interval 250. At
block 325, if the retransmission window 230 associated with the on-duration 210 has not
completed, the process 300 returns to block 320. By looping through blocks 320 and 325,

the UE 10 periodically transmits the RI control signal to the ENB 20. In an embodiment, it
12



behavi or of this enbodinent is that the UE 10 may
select the last R reporting interval 250 that occurs
whedoonzodshe start of the on-duration 210. |n apOI/b82009/036013
enbodi nent, the UE 10 takes into account the tine |ags
of radio frequency signal propagation, timng offsets
associ ated with oscillator drifts, and processing b
is understudetNBt the Y& Hbraadetelrmnmaalthediioralues;amdfpémfanmatm or each new

ransmigsi) oPEG <Lt Sl TR Wit aiped B BRI E gt the R

control Qgﬁél"& é%hﬂhé)as L&nédﬂn@@ﬁﬁéﬂ%pohlﬁg&ﬂmrzso over assigned RI
nbodi ment , 10 may estinate the tine lags to

reportm@mme&about a tinme duration of three sub-franes or

0 a r .
oose | OAfHER 252 e B GHERAER58 e dEaBA"MR 1 o duration
210 hasl%oﬁﬂ)!et%d!c ¢ied ;{rﬁceésfﬁg réth;ﬁseﬁplbﬂoukg%ﬁt eThisl catb®et haderstood to

occurs before e start of the on uat|n210
include SRPRIGHAEYIoSlS BPSTIRSIR:Q Rk GoTiTel Sicgls wpth ias Grathag 308 returms to
block 32d1terval 250 that occurs before the start of the

on-duration 210. |In another enbodi nent, however, the
[0049] UET didinganowetocElG.t Sl 4 mnathodalSﬁOepbthe H@ 10tfer santrelingRI control

sl i Rllgasl, A ERGCE e U S0 Vot BY s rovt o

duratuonOim ResRutidPlo I99in Had twhei. tAEblBtk BE0OIHe UE 1m¢i@tbnﬂlnes when
O precisely alltgns with the start of the on-duratio

the retramms{sloowpdﬂ\w 223G erseriatedrwith the next errdyratios 2o igpcheduled to

v a 583D n OGRS e BB BBig ) ool

preceddsN¢hs!dfest \Sehettlgdponaigationn 216 | e stary pemdassRl control signal

transmisgypsophs AEECTRAFWIR SeSRECLILPIETh 1BV TedHE Yianay Sdfect the Rl
reportm@ ShiFy da%or{ilﬂgofot kOt Wdﬂ’fe‘:g%ﬁt é’é@ctlcm ch{é?ﬁ\k a'flzéf wich are also

he r etransm sSion w n associated wth
contemplataﬂibyameaneﬂmm not conpl eted, the process 300

oosol Y S B B 1, PR 9 2L 4D, BB B8 seeccd

reportlng‘Wﬁfern‘i’él 250Nah 49 én%cﬁN@n?Qhe'ﬁfo@és@r@Qﬂlmm ,370t m&y include a

erstood that the UE 10 re-determ nes the R val ue
waiting pratiess or ﬂrsieemng @moqreas wherRinibe Rreeess$2Q PBly eecties ipck 370 at

the appfopiial Obin Ja hite! &t b i BR e (98 eﬁrﬁf Ri nié}val 250, At
QLIS F@ ¥ gn rol 'si gna as
block 375 ﬂﬁtr{@‘oﬁ Hﬂrdﬂonfmhés 88t4 ccﬁrhpl‘ew:] tﬁé@nethed %ﬁsretmasi tcRbIock 370.
r
8y looning FAuaR SUocks- 310 a3 the Ui L BETGMEHI fahamits the RI contro

t;
sgnal S8 26T SR, U ol Mokl EPFR DR fioermins
RI values apgioninfoenatich fortezmhsmeve siaasmidsiddl of thet Rbkostrgjreigral. 1t is also

understggcti itlllatttng dEHH?Fan%?thsrtﬁe Lﬂl”c%n‘r%l signal at about the assigned time of the
RI reporting interval 250 over assigned RI reporting resources.

[00511 At block 375, if the on-duration 210 has completed, the processing proceeds to
block 380. At block 380, the UE 10 identifies or selects the RI reporting interval that
precedes the retransmission window 230 to start or resume periodic RI control signal

transmissions. As described with respect to block 315 above, the UE 10 may select the Ri
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bl ock 320. [0049] Turning now to FIG 5b, a nethod 350
of the UE 10 for controlling R control signal
W@ eanani46si ons i s di scussed. At bl ock 355, thePUEFUID09/036013
det erm nes when the next onduration 210 is schedul ed
to begin and to end. At block 360, the UE 10
deterni nes when the retransmn ssion wi ndow 230

reportm?szﬁt%ﬁvaﬂt ﬁ@bdﬁﬂhb fheelenal differentr séledtior? btarim, salheflwidch are also
begin and end. In block 365, the UElOl?tentlfles

contemplateckby-methach 3oR In apether pEIodiraenta howRuer, SHEE afwration 210 has
|
complef e PR 80 9 UHAEIAE AP BN sty bo it

during the&eﬁamsmrssidnmlndamﬁzwnow stiit BrothEr &Mmboayment, doe metbod 350 may

bogin aLklopk BBIuEH KO HO0SHR0 5 DRFK SO HERkER a5 370, and

375. Dby the method 350. [0050] At block 370, the UE 10
transmts the R control signal on the selected R
[0052] reAbrtﬂmakgSBﬁI ¢heyAJE 28D trahamits tbebBlicopivel signel on the selected RI

opornfl BSERL38 10k R, B e BERCFRD e

waiting Bitﬁ:%%%? abéleéﬂﬁngmo@ésst\bﬁer@npmmmaé@ Bﬁ(ﬂﬂénlyf@(ecutes block 385 at
le at the tine of the selected gortln

the appmrate«amezgqr exampleoalithg tine iof then&eleﬁteelﬁ FaRoRting thteryal 250. At

ook S35 FRTR S e RNES39 61pB his oicms o

block 38%r Bg%@}ﬁh@ !hrbugh&ﬂbcﬂ(s 38%eard 380 thed)E 4Dgeaiodically ransmits the RI

control e tadheraNRCEs b B aberizeahdl & UnIBGRAER A sy O 10 re-
determ@?& 2h€ Vi aii)'r‘?ﬁ‘foﬁ'ﬁaﬁ&? idf e héR! tréﬁs@ﬁl%lon'df thé RI control

nder st oo that t UE 10 transmts the
signal. doig alsb sndersioodt thabthe UEh#0 deasisgritsdthe; Iﬁbcomtrwlmgml at about the

I . i

assigneciion oL Be Rl hotiadtaydasosit aSPehed RIERGHbbTEsousss

[0053] ham ‘B@BHR' SO af tﬁé‘?et?ﬁr%ﬁﬂ%bﬁ%ﬁ@@\ﬁ%ﬂﬁhé@ cbh@ﬁé‘te&Sﬂle processing
ock 380, the UE 10 identifies or selects the

returns rt@btmkl 39P. | ]ﬁh@rﬁﬁm be hadersteas-treinciuge S*@I?P'Bgﬁﬁr@glcdfﬁnsm'ss'on of

ow 23 R I
Rt conty gigAis ik BePie, SB0AERPRIRCE ) copect 1o
[0054] ! b' F@ $ ![lﬁstﬁit@sl 8 wﬁ&@sdlforﬁﬂlummatleﬁi; eszstetrhlacﬁblrrgnn embgdiment of
erval according to sever di fferent

the UECTQ.t GhenURa§ o oneratin T8t EnalPaniba aShecis ity dstosyte. but the
dlsclos@'%% oull ﬁBPB?‘ﬁpwe%HJ"cthQ%‘Lm%lag')oégft’éfonsafﬁ% éc_fi’n”:tl@é%faiéd @3 a mobile

as co e net conp te and
phone, Rhecdit 110l nmwgtmxbsvamwsbeﬁormammimdm@oa dvirelegs thaedset, a pager, a
St

personaniGRPERt St AP FUbndt PRA RagOTRYISY 2 Hhict; porggter. or @ laptop
compu%P””prahgr%tHa‘B?é‘ deQRebOcdhBink S&Pe HVBRASS thask! RMkEons. In some
embodiments of the dlsclosure the UE 10 is not a general purpose computing device like a
portable, laptop or tablet computer, but rather is a special-purpose communications device
such as a mobile phone, a wireless handset, a pager, a PDA, or a telecommunications
device installed in a vehicle. In another embodiment, the UE 10 may be a portable, laptop
or other computing device. The UE 10 may support specialized activities such as gaming,

inventory control, job control, and/or task management functions, and so on.
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375. [0052] At block 385, the UE 10 transmts the H

control signal on the selected R reporting interval
wQa®9/12@emn enbodi nent, the processing of bl oCRCBBS200%§36013

include a waiting process or a sleeping process

wherein the process 350 only executes bl ock 385 at the

appropriate tine, for exanple at the tinme of the

[0055] sefThetgr 1R intRidestd digpiayt402/aln Qﬁ@mtﬁdlﬂnbnt; Kh8 UE 10fincludes two
the retransm ssi on wi ndow 230 has not co et

antennaged b asfy@t arieana054 ancdaeegend apiEnnadid % P‘ﬁv%g@y be used for

MIMO nﬂ]é?gﬁn 8 o33r9’tenf|5§ 495 %QE%dzggiﬁ@'tﬁa Ue %StES‘ t‘rénsmut the RI

con ro o the an enbodi
control &ignals dumigrthtacmddm’aabn 210 adlﬂldxfl:lurmg%erratraesrntslsmrﬁwlndow 230 on
[ or

o . G0k B SRR SR s A g v e e
10 on thE skBohd %rr‘ﬁéﬁﬂaSm@B R'ThEQDEr‘FU abdpaldas arieh-dehsitive surface, a

assigned tine of reporting interval 250 over
keyboambsi gited ifpiut keys rganagaliyereimreﬁeas 4pdderinpat biglaoysersgbhe keyboard

may be:cﬂf'fb'hggééﬁgﬁ%ﬁb%@”@%”%%@?ﬂ%@é ﬁl%l s*can '@Q%O@QGAZERTY and

sequenﬂéldlgf)éé 0§ a tifadifienal dRinsérid Réyiadogith Gpkalistdstieissassatiated with a
control signals until the nmethod 350 returns to

telephope dewpado. Thedmat kaye, mayiinelude atraskwhegly aneaxt or escape key, a

t t;
trackbaﬁjé%%ﬂ%i ﬁa@@a}@%?g Sgléueﬁrkglbﬁgl' Ig%r aR}vrﬁ§ﬂ’ % dn\géroy‘aepressed to
prowde|0ﬂ‘urtl"|be é@btﬁcmnstme The Ubhd 0dingg pnmsent sptmzrhsd forothebuaser to select,
controls,or e ish1ie ASHATE, AHGT St SAInerIRIOlND NP GRREE direct
[0056] anthTlE% Ry ﬁjrﬁ%? é&%@ﬁﬁ&éta EhtRAfIBM thee Q@érsqmﬂudm numbers to

assi st'ant DA), a portable conputer, a tab
dial or uam:pmt paranmteavalaps o‘pr configuriag. theteperation ab the élkE\ﬂ@esThe UE 10

y GR  B b el o R g esporse o user

commaﬂﬁé‘erﬂesﬁl’éﬁﬂéﬁn&iﬁmﬁw (Etihf@a]ﬂé th% UIE<$0 Eto @ﬁrfbﬁhl warious customized
' aptop or tablet conputer,

functlomom:r@popae posusar JAaRetioat | Aﬁéitleeeﬁlsbéhgdélﬁ H "%?Mwﬁﬁumég"ammed
o B, 9506 o iy B, i, e o

point, oaaqida;eluenrbodl ment, the UE 10 may be a portabl e

aptop or other conputi d The
[0057] su%ﬁ@@'ﬂg YRHPYS @&pﬁ%ftt{c]\%ﬁt%lgﬁgﬂ%%x H]‘HC'-] ﬂ%fe a web browser,
r n i i
B e
wirelesslicepinayniddtns! witaa veindless network abeessehade, ianesUiewer tawpeer UE 10,

or any §ReE Wi S ST 7 4500 35690 0 ' coupea
to a w.%r@g;]és,tﬁ%{moi% 49 thdRiterdkt OVREE WirélBss Yk HAdtthe 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.

[0058] FIG. 7 shows a block diagram of the UE 10. While a variety of known

components of UEs 10 are depicted, in an embodiment a subset of the listed components
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control signals during the on-duration 210 and/or

during the retransm ssion w ndow 230 on the first
wa@piene6st03A whil e concurrently receiving si gPel/ESxe9036013

by the ENB 20 to the UE 10 on the second antenna 403B.

The UE 10 al so includes a touch-sensitive surface, a

keyboard or other input keys generally referred as 404

and/or af:lamohamdm@dn@tymf nsté'dmmdyeb@mmeﬂan thee UE 1@ TheJE 10 includes
reduced al phanuneri c keyboard such a

a diga Amarrmocaﬁaorsm@rﬁ%an% AgaemoR S0 - A ANoRG M et Iay further

nclude § SRR BT i HEKLENS) (PRl an analog baseband

processhgastivnbt®la nacrophone @ Zean aaepikey ,spaakera&%aa head&ed port 516, an
ot her navi %gtl onal or functi onal

inpUoUAMAaTBR e 2o BIMOVRS GUPHIEN BRI E20; ATV ArTRL 91 bus (USB)
port 522-”}:\e o SQ?%?WIH@S%e&Sm%H(ﬁﬂén f<Rib- éﬁﬁarﬁﬁﬂ tap slekes1s, a keypad

don the user to actuate, and/or cursors or
528, a ImﬂuitbcrylstailchmlayiLGll) whishusay inguds ectouch[ssositive sisfage 530, an

L0 comkeb s et E5SHla SRS Ghelhd B 4P Eimerg conoler 506

and a gidbral ?@Bﬁlbﬁhhbl BtéMe(GPS) sénsur 358. 1 heauEemaodmmt LjﬁelUE 10 may
rt her 'execute one or nore software or fir

include appthemdtlnd)rcsf displag dhahdees d10f JPViEs AdRdE! S?H%'B‘ée Screen. In an
embodlrvgﬁi glﬁegbws O%H}Z’agcdﬂﬁnmgwc?ﬁé &?ec}tlg wiith the rR8FoRf b4 without passing

IONsS 1 n response to user

through itihé Ripagbutput intedade 5@l |y, the UE 10 may be prograrmed
and/ or confi gured OVﬁ_r t he-air

[0058] 5 incanes Smpagianaiaific ioneei Het 508 Talelages i ibe Ty aptennas 403
and mag ecu#’ég%gh@@ﬁ.% AN Anbihéne/ %h@#ﬁt Sihhi cohé cIsnﬁenna 403 is for

e UE 10 are a web browser, whic
transmitting @ndsthe m&heln anteapa 403 is @&mwvmg;vefﬁhpaajl@wsmg ME pl0 to transmit

the RI sk 8 esanes MBI oo Rro] oFEJEr 4Rl Rirb ittt cin the ENB

20. UE 10, or any other wi reless comruni cation netvvork or
system 400. The network 400 is coupled to a wir
[0060] neﬂ’hﬁr@sﬁ’oémsgbr@mﬁ tatken ferar ki conjraller 1y ﬁprﬂ@leggocessmg unit

operatefs ﬁ? O%O{IE | ﬁﬂe gﬁfl %lgsd cgﬁ@ WREKs S e WBE U HRacasasase Rnﬁth embedded

sérvers, such as a server
softward BE fiFBWeRY stbtéd imphepticryiSde mom;ntmammyomlmm!n the DSP

502 iselneladaiboh (s SRINSHGRO A OF MOVRTe, 5 QEPan0 thay execute

| r
other ak@nnec gosﬁéﬁé[dogggfe ,g?ééﬁbhy‘ 5ﬁ$ & nﬁglﬁo%iéigb% I?I:’;ﬂm:n(;‘cf)rn?e?]tlon carrier
media dUichlfs poitable dataastosge ofedien bk the rpoaeakle roemgrs cawl 520 or via

wre <S5 et o R A omores
compileﬁesétrkﬁl Heefink BehdgbHEndtfuctibhe thilt ddhfigned ue®SP 502 to provide the

desired functionality, or the application software may be high-level software instructions to

be processed by an interpreter or compiler to indirectly configure the DSP 502.

[0061] The antenna and 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
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a digital signal processor (DSP) 502 and a nenory 504.

As shown, the UE 10 may further include a front end
wQRi9/13865 a radi o frequency (RF) transcei ver BOBUS219/036013
anal og baseband processing unit 510, a m crophone 512,

an ear pi ece speaker 514, a headset port 516, an
i nput/output interface 518, a renovable nenory card
antenn&2iD, supporti heans fdrmirg aat/o osulijplsB)pul ongltipe Dutputd VIMO) operations.
. range wrel ess, conmmunj QN = / . .
Asis kr@@@?tog%ﬁ%, ﬁlgﬁe% tr*gt’heagrt, ﬁ‘E‘M(S og%fp?pﬁ%sr@ggm%ﬁpe(g Y alI g{vtersny which

can be \B&& o B¥rdonsd HEfcUX ElurpRI E6RGtiGRY Bnd/dF irRt8assBhardiel throughput.
LCD controller 532, a charge-coupl ed devi ce (CCD)

The angennsr andsfront epdninih Thtmay |ireluds@ntannp dugingband/or impedance

. DOSi Lioni ._Se J di ment,
mtcn LSRR 5 S S B0l APy bB B
[0062] doFaenRF fpamsdetier 508 pebvides fidquency chifting, tonwerting received RF

nbodi t, the DSP 502 ' '
signals 1 BREABAY 5008 vFGIANG, SRbeRgN nFBGHKL fignals 1 RF- | In some

descripﬂtic?!'é&u%/ AP WansBLiGE S ggg{#—’11%ns¥:&9§9}nd9188m€étf§mﬁgb%”hclude other

ront end unit interfaces w't
signal pnocmssing A0Bctiomdlitpyswdnpas s movickatiopidsimedwationm  anding/decoding,

interlea?iﬂgl,qtgiﬁa%gﬁéné@ngiﬂg&gﬁgg?ﬁ%ﬁﬂ@ﬁgﬁwﬁsé gfratsbr Fourier transforming
(IFFT)lfé_@tCFbl?lﬂiéigt-raH%fbﬁniﬁ@ (ﬁﬁ),t ByestnuEpréﬂx te@ppehading/feindvBE dRd other signal

signals at the safe time 1t is receiving control
processingl fanctignsa Feof dhespurpases of aardy EXe Zesclgimsohemn separates the

. DSP . Or. t f |
cosrof L3R oA B5F, e R 3PAL gl o A conctly
allocate8 OB BRMaS pedcdsBimgUio tHe hnalagdeisdbane protdssimpeditesiio and/or the

software or firmvare stored I1n menory_. 504 or stored in,
DSP 502:9rcnthecesnteal peeragsing it n some SO adigas, heyRF Transceiver 508,

. [ 0 [ :
porton €4 e fl 5 SPHERHE B0 HORE ety Bk it 51
may benesmbinedla ane oraeoraveiocessing winits iandésmagpplicatioruspeeific integrated
e ja such as portable data storage nedia |ike the
circuits ble menory card 520 or via wired or wreless

[0063] NETHR" knaRMBseBhh@NBrocEBSingPRhitC 810 OMmaAOfdratite Wabious analog
conprise a“conpiled set of machi ne-readabl e )
processimgs tof uiopuitsn andhautpatsf fog Lexemple @BHog qrocessind \afdiapulse from the

microp 5 654 oG S0P 5160 PERREI % RS BB headset
516. T@atRingl fHechgdlog baseband prockssing dinitei0l may hiake giorts foheonnecting
DSP 502. [0061]5&The antenna and front_end unit

to the bidlt-ior Biarertirne 533 andrtherarnieen spepkereatd hal @aaé?eg&@nﬁﬁ 10 to be
used ash SEl (F/JhSﬁQe. The azorg EAXY A brbBssifg diht 5P0 HERFUAREr include a port

recéirve 1 nformatl
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.

17



froma cellular network or sonme other avail able
W rel ess communi cati ons network or froma peer UE 10.

w0 pooan2@ndpodi ment, the antenna and front end uPCT/USDEI/036013
may i nclude nultipleantennas to support beam formn ng
and/or multiple input multiple output (M MO
operations. As is known to those skilled in the art,

[0064] M Vhe OISRt i502s may [Perforhe mpdtliaabnfdllew&:fcm!atwnv\h|cot||ngldecodlng,
can be used to overcone difficult channel cong
interleavin@/dginteiaaich o SPFRAMNEY/IEPRERGNEY: VGRS APbnkaUTSTq transforming

(IFFT)If%é&SE%r?éMréHHme%H coﬁ%’oﬁg#teg,ﬁe%gagggg?[hgnpl | 8N HARN other signal

mat chi n | ers,
processid fuarctibnsy assosiatachplithf wiretess [ @DaRUNITALOMRS: tinaars canladiment, for

cramo g R S B R e Y s B SRS, o

transmnﬁélaﬂﬁ&ubnstr&n@@tSD?_R’?naﬁr erfoif ARsllatitn, Oftsding, " mﬂéﬂéavmg, and
transcei ver or RF transceiver maé be understood t

spreadungxclamle for har regeivell funations dhegD ﬁ’ncﬁ%nraawpea‘gen ggspreading,
oo B AR BSHBERE Recipen, o v o

orthogo{iél\/ﬁé?@eﬁ@sﬁwﬁ,%ﬂ hﬂjltlﬂlé)am&esmoswmgohﬁamy%pphbanon for the
rans

transmu@erduaetféﬂr;g@égg&rméﬁ%ﬁ%@ﬁ%@ AL GORBR. (N IeauNg, inverse fast
Founer@%h?@ﬁﬂﬁﬁ’ a[n h# %{% d, Bind%0r BGEEei Slpﬂfn% §|$ ihe DSP 502

esc | gna ‘processing fromt
may pefogh @yclrcameﬁxsela@ealamstd‘mmmeptraassfbynmlgL demﬁeﬂeaving, decodlng and

oot SIS e b BaBL S ESARL AP UG procesn
functlor@:é;'ﬁcggér:n\l}gnra‘ﬁgf&% of lsiyriEd Pro@3BREi fiRBlichs A§ & performed by the DSP

portions of the Antenna and Front End
506 and t he anal og baseband processing unit 510 may

502.

oss) S5 5FRUESHE S B4F BroBhEaR 3653 Mirdlle Rehghe v te anaog

basebah@%@&es% anRI Y. bas sbmedembodiessits gthenédmmldionatipn may provide
provi de vari ous anal og processing of inputs

Internetcmrm@pgwtw enaklinghd Usehimodp q&ﬁsﬁ%&wﬁem on H}ﬁ:ﬂﬁemﬁ&ﬁﬂd to send

ond o BP0 I08, ety " IQAFOLGDH B S e

DSP 56 aindgvdriasbareingriesc andiingrfanes. 5I1m=: mEsM O 504) aartds theoremovable

connecting to the built-in ro hone .512 t he
memor!é&ﬁ[ﬂ 5e rgasémfﬁ@f@ﬁweae o418 " Henegive, i ohglRien of the DSP
w |[n geoé‘ﬂfé O E tEPRd 5 PP AFRISthienshdit rdnge wireless

rther inClude a port for connecting to a
commuhmaﬂeneSubrsy&HmﬁZﬁaFf@e wSBmtﬁﬁae@ﬁaamaxaw usp@ ik eharge the UE 10

cOo f | ti
and g SRS RE e 16 SRR RS PP GRS B BldngBifromatin
with adbél%‘éhbprboﬂﬁ&téﬁaéro%tﬁél‘ d:bm;imér @9BNeed.Si OFhd retioile range wireless
posing signal direction. In sone
communlcat[on sub-system 524 may include an infrared port, a Bluetooth interface, an
IEEE 802.11 compliant wireless interface, 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.
[0066] 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
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enbodi nents, at |east sonme of the functionality of the

anal og baseband processing unit 510 may be provided by
waelk@otral46pr ocessi ng conponents, for exanpl e byPeHESDBR036013

502 or by other central processing units.[0064] The

DSP 502 may perform nodul ati on/ denodul ati on,

codi ng/ decodi ng, interleaving/deinterleaving,

ringing, SdRAg i ananalespr eadibrating. NVidesaletasS26 froay iserve as a mechanism for
transt orm ng glFFT)/fast Fourier transform

alerting dhe user i ary NBHRWRIPHBNE SHSUAS aaﬁacwﬂarcai] Erf%ﬁw W 6xt message,
and an %rg%mmbﬂﬁ rdHidekr ‘Bg'sa%ﬁ\ggght?nr%ﬁl?g V\Egrt By ?Iéﬁl‘\?%sspemﬂc pre-asmgned

nications In xanpl e a cod
melody tbna pantioulautaligrl e access (CDMA) technol ogy

ooe7] nafhe dBvertarsctndiet i T HisTh S0PnR RS AUEfigt 313 0 provide one
mechanisth %\dt'hégjse?@& niame SeleGRRisY Bhtek WTeErhatior, mdtﬁﬁeﬁrﬂee eovide input
per f or m despr eadi ng, dei nter| eavi ng, decodi ng

to the Ud!:'eﬁ@xd rfhathew ocanchb2fhBaydre adwben iasiveced ﬁmhaéwmﬁﬂ@eyﬁoard such as

QWER'%,t ﬁwgr 3 eé;}%yggédérﬁfa?w&t g ??é fbﬁﬁ Fr}g:gl\@ypad with

ransm

alphabe‘th@ﬂé}SPaMIétéd with f telephoine dicypad. cirﬂen@put keys may include a
interleaving, inverse faciﬁqal?u“ r transformn

trackwhgel |ance>gt er e;écg%gﬁw adra gt r}eéd@vwrt[opaﬁe{ ?Lgﬁ;tlonal keys,
which @Qg b ?(@?d YeMssQd gbCﬁFd\thee%ﬁﬁérx n‘(ij;g{:fgf(.ﬁqctloﬁ astanother input

orm ng, terleaving, di ng, and
mecharﬂlsmnday die thre LIOD <513l3ewvhmh etays incluglehtmichgscreen capability and also

plications ot her roc
cspiay B5R e Haotish 5o % Lk SRR T e CERFRRL b AGULES: psP 502 to
the LC[pggéormad by the DSP 502. [0065] The DSP 502 may

communi cate with a wireless network via the anal o
[0068] ba3bb@Dpcaressbad ifieauipped. enables tae difo I W‘e’iﬁk§ dlglﬁfé pictures.

ni cation Vi t
o oG B R GA g ol BB SE Sli comoler 56
another ng@ggﬂrgﬁerﬂ$ﬁ é@né@{wldpen;aﬁngmiowﬁn@-tm techmolagit other than Charge
s e i
Couple mevm%pcamramg%q b oo e CRSs4T0% R s SoURfeg 10 the DSP

502 to g%&&are\’ogelésof i ﬂ%gﬁ‘%@ {;ﬁal&‘gfri]ﬁgféfof ﬁ@%gggg;g 10 to determine

its positign. t Viaridifsothe? perproerglst rhay iatstodhve mwedatp previta@ddigenal functions,
interface 522 and.the short range wrel ess
e.g., radig ARdripleXiSihreseRliQy st em 524. The USB interface 522

[0069] FEEI%EBi%?étilgﬁ%uﬁr@fﬂ\?aré%viﬂgnﬂf%nﬂﬁmffﬁdt iHaybe idpletnented by the

nction as a perip heral device to
DSP 56 c ldeg@SPn5eR2 exetutesipehating eysiemadrivasafifdethad proxide @ platform

rom wEBRTE oY A ™ R e e 004 provie
drivers BSt'the wirddsedaaé hanriveiré adth 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 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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| EEE 802.1 1 conpliant wireless interface, or any

ot her short range w rel ess comruni cati on sub-system
wokieh20ey enabl e the UE 10 to communi cat e wi rBCEES1099/036013

wi th ot her nearby nobile devices and/or wrel ess base

stations. [0066] The input/output interface 5 18 may

further connect the DSP 502 to the alert 526 that,

retrleveVﬁiﬁf‘plhf/ U8Ry SCaudionses rhdia UFheQaha awpmts Gﬁza:oﬂﬂgul@the UE 10 to
he” user, for exanple, byringing, playing a

prowdeogame@r attiliigs, Fmel ster f@monaytyser/%ecwpan%tc@ém mht provide

functlongﬂ{y ﬁ%g{%d gg ggrﬁaﬁ%ﬁﬁgfﬁﬂ @&Hn%slg)gr%é) ld%sgﬂt?él] herdifi Aftfough the

comporﬁmcﬁﬂl ResHowe in IFIBI 8oyt an |a©pt|d:atldnl mfamareglevelr the component 614
a specific pre-assi ned | ody f or

may bepmoy re@ntmd at aq lower sy%e@ﬂ?vq* ark isyiusir %%6@%3 to
[0070] ¢ h%h';}%ja%g%%tg o thd'8 ét@he*i (ﬁﬁiegséﬂo%dt écheoM'a?%eOm?plemented on any

ani s t he u er to make sel ections, "enter
generalmirposet camputendwith heufficiest prasesding mowert onermeryUres@urces, and

N S e T A
|Ilustrat%é’ quplcglr Enérait ?Ugid%%aéonﬁbuf&f S\tRYRREDI ﬁ)hlrﬁ leh#vihg aspects of

rs a socl a with a tel ephone keypad he i nput
one orkewse rmybndimam disclesadhiesain,  dimee gPIipyieresYSipE @&9 includes a

proces;sf(qé()éﬂaC lfmﬁgh %ﬁo%}ﬁ\r&ﬁ]3¥;a%gépc%@grjsaggfc%cfe‘ég&t hﬂ@%r CPU) that is in
commuhid:hhbﬁfwmrﬂ@ie?ncfrymidé@ indoginhesecongaty storiyentd4n remgl dmdy memory

the LCD 530, which may include touch scree
(ROM) 46, Aieadon g6ress MO%&R&M)g@%hineyt/%tpvﬂéﬁ@ié%v'c 690, and
nehmorl{fgggg?&%tg %&35959“E@%%r&#k%s@is%@ol%ay%é Yap leﬁ%rﬁé@ }.as one or

camera equi pped, enables t he
more CPQJ d:hmgake digital pictures. The DSP 502 conmuni cates

[00711 'y Tgaeosm%[) PSraMEn 554 1 BRIREIK COPE e ) CHecg) Bor Qi rives or

tape drﬂ/ets%gﬂ!‘ Rirhfin-id1atie Sicrage dFisph eRdRey b overfBwadata storage
enpl oyed. The GPS sensor 538 is coupled to the

device nssmwbasa ds det taige ginobigh tpdisild abnworlingydatam Seepngasy storage 684

vy o 54 GBIt e AT ey bR rograms e

selecteBfOVERUAEA! TheROM 686 s gsdl tosstare thaulmtibnam:hd perhaps data which
tel evision reception. [0069] FIG 8 il ?trat es

are re@bﬂuwag Preardm xesHtions o RY @Sﬁa'§ %éwi" %‘H%rﬂ‘%ﬁ‘%xz device which

typlcallxl?n ?gmég%?rﬁgﬁ/ %%cﬁg% I%ﬁ Pq‘érr%é ¥§[%§<Eﬁy of secondary

provi
storagd. eSheORAwh6880‘5tumdetoosterawemnlerataom @erfnm)Ssyzss@me instructions.

Accessdtglbvo?lg ??OM 68% ci &%M 688 is typically faster than to secondary storage 684.

[0072] /O devices 690 may include printers, video monitors, liquid crystal displays
(LCDs), touch screen displays, keyboards, keypads, switches, dials, mice, track balls,
voice recognizers, card readers, paper tape readers, or other well-known input devices.

[0073] 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 (FDD!) cards, wireless local area network

(WLAN) cards, radio transceiver cards such as code division multiple access (CDMA)
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drivers for the wirel ess device hardware with

standardi zed interfaces that are accessible to
wappbiizEsd on software. The operating system dr PUBEDS2060836013

i ncl ude application nanagenent services ("AMS') 606

that transfer control between applications running on

the UE 10. Also shown in Figure 8 are a web browser

and/or @BE#I‘ SaterAFobRDbilé cﬁﬁﬁh@n@éﬁbf%f(%m ) rahd treRs6dier edrds, and other
ava applets 612. The web browser agpl i cation 608

well-knewn fnejupes devisesiE Tltese nefyearkieonagchvitieeyieemds?, may enable the
processg%lélé% [ﬁchwﬁlﬁﬁlcétg With Sn IrE%ﬂE{TBP 'oe 6lnfrfbré %tﬁné}gd With such a

Fetrieve
networkd balymct@nphtl is adortempleed dndti tgermsceMr L%Zlmlghtr ret:elve\naformatuon

and. pl audi o or audi ovi sual ava applets, .
from the DSk TGt NP LD T4 P T JDP e MaTikG the FpyraBIat Gerforming the
_ e [ n
shove GRS EAF GSEL | Shen ARAPRRGE IR ) Py ao
sequende xd rindirrttinns ¢o rbe aakadmmg bsingeprocesson &82, 613y be reerived from and
at_an a Lcat i of t relevel the
outputtecd 0Bt LS BEP R BHITEA Bcol s pale Sgnghembodied in
carrier W@l RN nefwork! BSkAcELORY idevidee 682 B 78ko SpaERide one or more
aspects of the system 100 descri bed above may be
transmlttﬁpaedﬁﬁ@@ue@qfcanylr@@my A -gibevise: traprmittiag eWidt feceiving signal as

[ menory resources, and
arewelﬁlg{ ECL&F%Pg 'éagﬁér?s@ﬁ Ebp{(\?lé'{[y to handl e the necessary
[0074] V\D@ﬁlcﬁléidfdﬁlhﬁﬂﬁﬂ whizh mbay uﬁcblﬁde @atd b @rtstraicisns ta Ypi eacuted using
ener al - pur pose conput er s SUIt l e for
PTOCGSS%@%?TéﬁE HgMRip By Be 6% 'Vs Wea@ab%ﬂp%?ﬂ o the network, for

examplg ﬁmcfhgsi%ﬂn § k: mﬂlpﬁﬁl@r FRIEs86 Izt?' r%féﬁu%l BPQignar bHﬂﬁ)‘élle'tl in a carrier

ptr ocessor be re to as a central
wave. pThn:basebammlsigrmi o@mgna!rmnbo@ednnctbmmneawm gengrated by the

e A
conductdt® U/ (ki cables Oh Waye ggg.ﬁéesﬁ%opﬁéﬁl rﬁ@dlaﬂfdf example optical fiber, or

connectivity devices 6 rocessor 682 may be
in the airptrefreatspices die mformt@nq:qmtgmiegsm thm’pgfelqa{gj signal or signal

embedﬁ%cf ﬂ] ralpﬁ/\@% I?l%? gﬁeo%ﬂ)écigl:gé’rgﬁ@% ﬁfgpeirﬁfseﬁﬂﬁneés as may

be desﬁ’@cﬂe Yo @ithér%r@ééﬁs&@oﬂéemam@mé aforarationer- tfdnsmntﬂlag ar receiving
orage device if RAM 688 is tIareeno hto hol
the infaimatians KT bagebENGSKNGl OF et eaecid Mol eneA Iebiav, or other

types Sf erggfna% Oafr?éfﬁlgl WRisEl BF her@afisd de%f&pgﬁ\,('\e/' r%%—%lrééﬁégei géf‘erh as the

ans are séel ected for executlon
transmlssed redisimmeay betgenerated aicaodiing ihs@eerdamethddscielakaown to one
T ﬁd during program execution. ROM 686 is a
skilled iRdRe @5t ati e memory device which typically has a smal |

[0075] mfef’fg{eeg 8[;‘?%%?)5# B ebalduss Iridtiubfonslr @RlesMEBApUtER PARYradns, scripts
which it accesses from hard disk, floppy disk, optical disk (these various disk based
systems may all be considered secondary storage 684), ROM 686, RAM 688, 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 muitiple processors.
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storage. The RAM 688 is used to store volatile data
and perhaps to store instructions. Access to both ROM
WG 3®ardeRAM 688 is typically faster than to sSPCOOS0%036013
storage 684. [0072] 1/0O devices 690 may i ncl ude
printers, video nonitors, liquid crystal displays
(LCDs), touch screen displays, keyboards, keypads,

[0076] S\’\Wrﬁlé%ve%laéﬁmomn@@atstﬁaﬂ@kbbéh||:ﬁowue¢l de thecprgserkedisclosure, it
card readers, {)a per tape readers, or other well-kno

should benpuderstondsthet l]&)dlﬁg!pS@%éyﬁf@mﬁo?'Rd mistneds Mmavke gg\ppgn@g In many
9 e

other spe&ﬁgn@(mﬁa\&?pé& d rgﬁﬂf{%@gl@g%{gp ggﬁgstggeﬁéﬁgéﬁle&sclosure.

The present @xammlle&r farsds, bé @basuderedg as allulstratifze bamd dhiot trestoiotiesd and the

ot R LRI LR g TR SBRbE B s domon
or com@%fnemh%fﬁé)e%%ﬁﬂéd%lem?é“g?ﬁﬁ |ﬁ%&@3€&m Yredain features may

I'e conmuni~cations (GSM radio
be omiftedaoseoat implernentesl, and ot her wel | - known net wor k

oorry S5 naieS, AR RDBREN X L€ BRI st

the varibi &MBBHINENIS 28 discrely 6 dapar@aahay b¥cbmbinathorinteziratediwith other
connection, it is contenplated that t.he processor

systemsyingtdules dechriques, mrrmeﬁh@ﬁs withat departingder tf@rSQﬂP&rf% the present

gsos it PUDHR, TR P ARG b ehlfedou il coun o

commuhlefamigmith@achwhhéhma? b memectb/pmmwu edcamnwmmmgrtbmugh some
of instructions to, be execute |qﬁ Prﬁcesso é Iv. or

interfacemydenices efki iDeAMEAE aFRMBORGRT 1 ¥REIET ( FlEcHEs - Biechgpically,
otherwisg' a%& AdinpIBE of ehahgds, %uﬁgﬁﬂﬂéﬁg Al AterhoHR are ascertainable by

Sfibodi Bd 1h A carrier wave. The networ k connectivity
one skitlewiic che 682 amaly catldobe nnadelemthwtcdenmrm froamdie tapésit and scope
. d receivers for wirelessly or otherwise transmtting
dlscloseéﬂlaerﬁgbe. ving signal as are well know to one of

ordinary skill in the art. [0074] Such information,

whi ch may include data or instructions to be executed

usi ng processor 682 for exanple, nay be received from

and outputted to the network, for exanple, in the form

of a conputer data baseband signal or signal enbodi ed

in a carrier wave. The baseband signal or signa

enbodied in the carrier wave generated by the network

connectivity devices 692 nmay propagate in or on the

surface of electrical conductors, in coaxial cables,

i n wavegui des, in optical nedia, for exanple optica

fiber, or inthe air or free space. The information

contai ned in the baseband signal or signal enbedded in

the carrier wave may be ordered according to different

sequences, as nmay be desirable for either processing

or generating the information or transmtting or

recei vi ng
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the informati on. The baseband signal or signal
enbedded in the carrier wave, or other types of
wer@pateeturrently used or hereafter devel opedpCT/US2009/036013

referred to herein as the transm ssion nmedi um my be

generated according to several nmethods well known to

one skilled in the art. [0075] The processor 682

executes instructions, code§lLAW8puter prograns,

scripts which it accesses fromhard disk, floppy disk,
What is glaimesliis:di sk (t hese various di sk based systems may all

T ARG BRRKG: 0T TP, dovi cos. 692, whi | ¢

aoptocesser mrd:gmad)rto &@psimit a ramin indicator (RB ysing: ens @fsan assigned

b t whi | t t .
o BT oS S shAE B Bl e, v o an on
ey R SHGrof &@ls%bﬁﬁh&@rse:%ébﬁ(on ORKRbp¥ratioh rebde bIMHEEUE and a
executed by one or nmultiple processors.[0076 EW‘H | e

seveffisst asstgngidmariosihBl eepodting @soum@e&ﬂerrﬂh@ glarpefdbe en-duration.
di scl osure, it should be understood that the discl osed
systens and net hods may be enbodied in nmany ot her
2.  THERegEfdfeldigr mavivarbincthe plegsssbr Bocdnfigordohte tearismit therRI usmg each
scope of the present disclosure. The resent exanP
successiye as9iped PERGHIGERbEPPANG 1a39LFGR Hitd the@nAcT one of an on-duration
ﬁﬁﬁ ive, and the intention is not to be limted to
andan% e Jgﬁélls given herein. For exanple, the various
el ements or conponents may be conbi ned or integrated

3. 'Ilghré ﬁ%?é Pq(leémargt egb,%r?[ %%inxpég%c?e@g%mgger g%{gijﬁ%d to transmit
the RI éﬁlﬂﬁ%%ﬁ%@%ﬁ@ﬁ&ﬂ@%ld@%mr@eﬁésﬁﬁﬂzé tHat Sinhaddigtelyprecedes the

ari ous diments as discrete or separate may be
start of thendm-tdechtion of ihe RX eperation nerdeer syst ems, nodul es,
techni ques, or nethods w thout departing fromthe
scope of the present disclosure. her itens shown or

4. THSOESS§Rshyasf ﬂ@uﬁ‘e@édmﬁ dlaifes Whersin b @docmfssor is further configured
comruni cating with each other may be i ndirect

to transgutifhtec] during Arfirel asrignry paresdig Rl g@ﬁ%ﬂlﬂatfsﬁw&é after the start of a
retrans@?sé‘ghewipgpw %&f&ﬁgﬁ%glﬂﬁ@ﬁmﬂﬁ é ﬁal’.‘ﬁ %h@@és&\ﬁ: assigned periodic RI

erw s

reportingXespliee uﬂ"ftll theaegd of the! lnslrartsnmlsmna windowawherein it getransmission
are ascertal abl e bé one skilled in the art and coul d

windowyja agsemdated PEAtRY- f r om t he spirit and scope

di scl osed here| n. CLA| M5 What is clainmed is: 1. A user

equi pnment (UE), conpri sing:
5. The UE of any of the preceding claims, wherein the processor is further configured
to transmit the Rl during an assigned periodic Rl reporting resource that immediately

precedes the start of the retransmission window.
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a processor configured to transmt a rank indicator
(Ri') using one of an assigned periodic R reporting
WO 2®902065 t hat precisely aligns with the startP@F/US2909/036013
onduration of a discontinuous reception (DRX)
operation node of the UE and a first assigned periodic
Rl reporting resource after the start of the
on-duration. 2. The UE of claiml, V\,herein t he

rocessor is configured to transmt t he usi ng %
6. bEsef 3y abthegpregedivgicrims. rhereip dhe Pﬁ%"e‘rsé%!?rfé’ét er configured
to tran#lﬁfrtmthgt ﬁif_ "%E%B Q%quﬁéd &Bﬂlézldg{rl %Egeﬂlv\ggﬁaés?ﬂr(%:tth%elmmedlately

precedqs a tezgkiime ibeférertha eetramsmisgion efdndwtaf thes PRX operafibn mode where

ur.i ng, an, assi d i odi c ort| our
the oo i S BHGELEL (U aft 2oPrRGoGHR AL | G sgeang the R
transmis€i6n Wréﬂ%?"ﬁ%tm e VE¢o ath enﬁﬁ?féeki'ﬁ‘ld%fe BN{ENB) hh@ a processing lag
precedi ng cl ains, wherein the processor _Is further
time of thenENBUogeceive tpraness, @ndiasiapt based ag the Ri ransmissighed
periodic R reporting resource after the start of a
retransm ssion wi ndow and to transmt the R during

7. ERUESHCanpsf iR prstaingtlanty, adicteiR the epocdssogis further configured
resource until the end of the retrans ion. W,.n

to transiHEGIFY QTR the end oS NS 816 A AUEAIC L BRIV AR Veing assigned

penodl(%: Fg{eﬁbrﬂﬁ]?&éoﬁpcesﬁthrﬁrb% 8 fendrdt ﬁetéh@nﬁs‘?&?@i%w tWhereln the

ocessor Is further configured
retransM%itﬂTﬁvhdbbﬂsIﬁssdcnataugmdimtfassm-gneajmper| odic R
reporting resource that imedi ately precedes the start
of the retransm ssion wi ndow. 6. The UE of any of the
8. ?J‘Ejbf‘g bRt preteang élaH*ﬁ WHePSIAIRE proGedser isi"ﬂfrther configured
con ure to transmt t he usi ng an assi gned
to tran:pmrtltbel BRI Fﬂsmga;aﬁr assmnerésnﬂnodds ateporingdregairge that immediately

precedgq aCI 8 %ﬁ}@ bﬁ ?att %f?nk-’,@géﬁgmghé Wg@p@g}ﬁ%h%oeﬁé NJR¥%e the lead

time is %%E@rfﬂmé@‘és&ﬁetitﬁnsdﬂa pfopagationathiy ohseediay thé RI transmission to
sendi ng the RI transm ssion to travel fromt

travel from thenbclecmeabansadtngsie BENS );ﬁnsic%@g?w@smgag Y §f the ENB to
receive B%ﬁgg‘gs Hd A& 'b‘é?ﬁd‘?{r}éﬁ@%l trefHisthi t based on the R

on. of any o e preceding
clalns wherein the processor is further configured to
m,t he end of one . of the o

o EhOURIMH ablSt e PSR RS MGREAIT J0¢ Pisthes S 185 Bhie’8r the ENB
is equaT%Jdt%gtlrﬁé%%tﬁﬁﬁofttﬂb%mérﬁe& he end of a

transm ssion W ndow, wherein the retransni ssi on
WlndOWIS assoc:| ated with the on-duration. 8 . The UE

10. % iﬂ%’ pﬁ@p g { gfﬁ%%ginr% G Ruh B Rk brbBSs o 96 RiftiRr configured
to transmit the Rl using a first assigned periodic Rl reporting resource after the start of a
retransmission window and to transmit the Rl using each successive assigned periodic Rl
reporting resource until the end of the retransmission window, wherein the retransmission
window is associated with the on-duration.
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to transmt the R using an assigned periodic R
reporting resource that imedi ately precedes a | ead

W pove/1bdre the on-durati on of the DRX oper at PORIURIS)36013
where the lead tine is determned as the sumof a
propagati on delay of sending the R transmi ssion to
travel fromthe UE to an enhanced node B (ENB) and a
processing lag time of the ENB to receive, process,

and adapt based_on the transm ssion. 9. The UE of
11. %H?e'bﬁ"qlt'h@em chﬁﬁ‘ﬂf\s%ﬂgrrs wherein the processing
! ' Féﬁkah%ﬁ t §iHp 34 | 5t assigned
é@?%&gag{{ﬁgﬁrﬁ\“ﬁ) t?ar@ﬂ‘rhaa any ao?r QEBr ege di ng g
cl ai nmriodieeRbreporting resoumesafteritbe start ¢fcar retzaﬂsnysm@mwmow
transmt the R using a first assigned periodic R
reporting resource after the start of a retransm ssion
12, W@Weﬁﬁﬁlmqi WRRPeTh thé Roflssep i doRfdilted U6 aRgRIMIEthe RI during
assigned periodic R reporting resource until the end
each sugtessive pesigned pegeticRIEpading Tepriree yntibe end of the retransmission
d retransm ssion wi ndow i s associated with the
win OWon-duration. 11. A user equi prent (UE) 1conprising: a
processor configured to transnmt a rank indicator (R)
using a first assigned periodic orting respurce .
13. é?EtQﬁ@%'f'hﬂﬂ ot CE"mef aBafel it RKB qiiU&Wec‘Eﬁ'gured to
f ! [ rbSorfiRg’ IBBURS Wat immediatel
transmif’ o6 R} Bufrha A S68iohaf RS R refortiRg edelng Y
precedgethecstant oRthe etransmigsioresandose until the end of the
retransm ssion wi ndow. 13. The UE of claim 11l or claim
12, wherein the processor is further configured to
14. TR UEOF ahpeofpélam& HAGo B, aFRBIEthedprdcedser il further conflgured to
reporting resource that i medi at el y precedes the sta
transmibthet Rbusleg mmﬁmdq@erwdeWeppmlnmoweoﬂwahwﬂ@ﬁlately precedes

a tead i PRIFE NS HTouldlih ik ERK, 4FE30E) rhade. hgR the tead time is

determihéﬂ'é%ﬂhé sﬁh bEA Prdpatmtion sieldyCcef semaling theer taarEinsnssmn to travel from
precedes a lead tinme_before the on-duration of %@X
the UEdpeamenbancmsheodwEef%NBh@nﬂ@aarqqt-:ﬁémsslaaét"é? 9 ik ENE o receive,

I hof sending the R
proces%,%}Hﬁ#ﬁgggfoggegg)ﬂﬂﬁgﬁlll%ﬁ Om1NE UE to an enhanced node

B (ENB) and a proceSS|ng Iag time of the ENB to
recejve, process, based, on

15. Th%r\%"-ffnoiﬁnb!rf?f é@'m Hg t‘E’Jé fwrkﬁ{?‘" tpecqrgpﬁ%siulq lag, tigp of the ENB is
equal téﬁ‘%ﬁ&ﬁ‘f Qtlﬁ{éed&gﬁ&?éﬁwtgsuﬁlﬂahe@? of the ENB is equal to

time duration of two sub-franes.

16. 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
mode of the UE is scheduled; and
beginning a periodic transmission of a rank indicator (RI) control signal using one of
an assigned periodic Rl reporting interval that precisely aligns with the start
of the on-duration and a first assigned periodic Rl interval after the scheduled

start of the on-duration.
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16. A nmethod for transmtting a control signal froma
user equi pnent (UE) to an enhanced node B (ENB),
W@ vpne@shg: determ ning when an on-durati on 0OPCEUS2009/036013

di sconti nuous reception (DRX) operation node of the UE

i s schedul ed; and begi nning a periodic transm ssion of

a rank indicator (R) control signal using one of an
assigned periodic R reporting interval that preci seI y
aligns with the start of the on-duration and a fir

17, Thedneied FEaimgIS TRItherRQRREEING HOPPINg eélﬁﬁ'@&lﬂ tggnsmission of the
RI contrétﬁﬁal%aﬁ‘ hife 8Ra drbALE mé &I’? duﬁgﬁ gm 16,

nprising stop per | 0|ctransmSS|on
of the R control Si gnal after the end of on of the

0 urat.i an actiLv ne. 18.. The met hod of

18. Thecmﬁﬁ'\ﬂdl‘?f nghF'f'f" 1;7 ﬁ’t’ﬁ@l" CORREPINGi ng: det er mi ni ng
deRGMifing SiHeS Mo FastisWoR dARHER Ends\MiBER: iHéeretransmlssmn window
retransm ssion w ndow i s associ ated with the

on- dig assasinted aihrthe wg-durptien;odi c Rl control si gnal

btﬁrpﬁrﬁﬁ}raeasé‘q?r{b&ﬁ% g{]%%ﬁgﬂogg@auﬂahé,%fstg C?'IS = q{éﬁﬂnﬁe{)f QHrEt assigned
r et r paEsHigSRP tedvarafter #id seliattedgtdrhef fe retdarsmission window,
transm ssion of the R control signal after the

retr&W9ni ssi on wi ndow ends. 19. The method of any of

sﬂﬁ ﬁtﬂépéﬁo&@dreﬁéﬁ@ﬁ?n ‘Fﬁ’%m'cfbgltréi th‘gﬂ‘]&hﬁ\e retransmission

Fansm ssion O cont ro sl gna
r et r gvisdowends. wi ndow ends, wherein the retransm SSI on
wi ndow i s associated with the on-durati on.

19. The method of any of claims 16 to 18, further comprising stopping the periodic
transmission of the Rl control signal after a retransmission window ends, wherein the

retransmission window is associated with the on-duration.
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