System and Method for Precoding Matrix | ndex Feedback

Interaction with D sconti nuous Recepti on BACKGROUND
WO 0®91206Rsi | y transportabl e devices with w r ePEBES2009/037854

t el econmuni cati ons capabilities, such as nobile

t el ephones, personal digital assistants, handhel d

computers, and simlar devices, will be referred to

herei n aSystem alqdlMmlnod(fUEPretbdlmgrl\ﬂatmshndex

equi pERled Bk Ilﬂ%?gcféén%ﬁﬁ\ﬂ)@%oﬁmﬁud& FESPIRS

Uni versal Integrate rcuit Card (UICC) that i ncI udes

a Subscriber Identity Module (SIM application, a

Uni ver sal Subscri ber | BAEIKGROW&DJI e (USIM

or .a Repovahble User ent|

|
[0001] (R%ésﬁﬁr'aﬁgmr&%h ?@ﬁVGPSrYéI WEBERS telopamiAalions capapilties, such
as mold q@%bBEHé , cﬁg‘tﬁ %&Q{an@"ﬂ&ﬁdﬁ@&ec&‘ﬂnbﬂte@s and similar
so ot er &l ement

secon , In a tel ecomuni cati ons
devices atiloe keferraddohenain @8 usenpquipmend WEL eTha dermasuser equipment” may
server con‘ﬂut er

refer to iR 64 R ASSaRIPERo U SBL PR ies ol GrihIGG) that includes 2

Subscri®@FRasstty Modtle QSMPta?Jpﬁcé’(@nC&a Adhiversal det:%chb@mﬁeﬁmty Module
or sone Other type data exchange, any of which_ can

(USIM) mpplieatiom; od at Beta@vgbl@dﬂsperdderatltg é&@dt&tﬁ (Rfldjwqumatlon or may refer

o e SRRSO LS50 Ayt TR scong UE.some

server gﬁrgawter rwrsmee ofAr d8viney| & CORMMWAIGRYRNS hgﬁﬁﬁyeen a UE and
anothe{jgt%rﬂ égérﬁiﬁg cfht :jbf?érﬁgfr% QL\)iogﬂsl gélle\%ﬂégr ) harﬁ Bp séﬁﬂe other type of data
exchangquamab’enhucbopalnmmrafenred to as adiatli |oo aaesmonel ess

SN T TSN R T T S ——

equupmbﬁﬂ%ése'fﬂ@e%vqnht%d&%d( (DED) caﬁuPWﬁm .sdrdit8s weneketd aibt possible
or future advanced equi pnent that designates access

prewousbfdesT hig advereeninetwodeaceasst eavipment might dneludesfor example, an

ovoved SHHB1E (R BPI5F, ks HBoion GBSOk e e e

more GRJMAPI kelvbivel O thARMiRE C Aguivalert Weﬁw hchadtramumnal wireless
wherein a data streamrepresentlng portion of a.ca

elecorausisions, siegtv; aush afiasae e gwqxhaaermmm \paipTent may be
referre#“?b q‘ré%{ gtl?ﬁg‘férﬁw e-CBFut[BﬁCdcf). a@(ﬁr eneration or future
ransm ma source t t| nat| on ﬂ

advanoéﬂfécgnmnénpmahsleangdatesg&ﬂceas modesafortebrannbdsnodas tieat provide radio

di ff
access nletwgrrk &AI&) connectnvuty to UEs, are also referred to herein by the term ENB.

[0003] Some UEs have the capability to communicate in a packet switched mode,
wherein a data stream representing a portion of a call or session is divided into packets
that are given unique identifiers. The packets might then be transmitted from a source to a
destination along different paths and might arrive at the destination at different times.
Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol {VoIP) is a well-known system for
packet switched-based voice communication over the Internet. The term “VoIP” will refer
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[0007] FIG. 1 is a block diagram of a telecommunications system according to an
embodiment of the disclosure.

[0008] FIG. 2 is a diagram illustrating on-durations and off-durations for a user
equipment according to an embodiment of the disclosure.

[0009] FIG. 3a is an illustration of a periodic precoding matrix index (PMI) reporting
resource relative to an on-duration and a retransmission window associated with the on-

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

[0017] FIG. 5a is an illustration of a method of transmitting precoding matrix index

control signals according to an embodiment of the disclosure.
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[0025] t rlTr‘IS'ano’ther embodiment, a method is provided for transmitting a control signal
from a user equipment (UE) to an evolved node B (eNB). The method includes the steps
of determining when an active time of a discontinuous reception (DRX) operation mode of
the UE is scheduled; and stopping a transmission of precoding matrix index (PMI)
transmissions when not in active time.

[0026] In another embodiment, a user equipment (UE) is provided that includes a
processor configured to transmit a precoding matrix index (PMI) using one of an assigned

periodic PMI reporting resource that precisely aligns with the start of an on-duration of a
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[0030] Precoding matrix index (PMI) control signals and/or messages are included
among these control signals. A PMI control signal may be a message transmitted from the
UE 10 to the ENB 20 that identifies an index into a codebook of matrices to be employed to
precode MIMO radio transmissions. In some contexts, the PMi control signal may be
referred to as PMI feedback. Precoding is an operation that the ENB 20 may perform
when transmitting fo the UE 10 that may overcome certain radio channel conditions in
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famliar to one of skill in the art. The UE 10
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relatively high power consumption during which data can be received. Such periods will be
referred to herein as on-durations and/or active time. Between the on-durations, the UE 10
might enter longer periods in which power consumption is reduced and data is not
received. Such periods will be referred to herein as off-durations. A balance between

power savings and performance can be achieved by making the off-durations as long as



control signal 40 fromthe UE 10 will be famliar to
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QoS parameters for a call have been established, the ENB 20 sets the appropriate sizes
for the on-durations 210 and the off-durations 220 based on that QoS level.

[0037] Turning now to FIG. 3a, PMI control signal transmissions are discussed. A
plurality of assigned periodic PMI reporting intervals 250 are shown relative to the on-
duration 210 and a retransmission window 230. In some contexts, the assigned periodic
PMI reporting intervals 250 may be referred to as assigned periodic PMI reporting
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[0036] The determ nation of the sizes of the

on-durations 210 and the off-durations 220 m ght be
wWhamed2ns t he quality of service (QoS) paramet BEEUSI0HIBT854

application. For exanple, a VolP call mght need a

hi gher | evel of quality (e.g., less delay) than an

emai |l transm ssion. Wien a call is being set up, the

resourcé, ThedPill rdysorEh irtenate 250 aepimted reludEgatfirsit Pih repertjieg interval

o Lo P o BT A RS L DS IBYE 50, = o
PMI re;&ﬂ'ﬁ @ 1mﬁ|r\ﬂil S50E | AaiRt PRNSrepbitthd fitehvap250er W et PM! reportlng

user of the UE 10 subscrl bes might al so be a
interval 256f, @ seventth EMospediggtinterval 260gvae gightle Aiigeporting interval 250h,

s i BYICTERAIR, HipBL S50, LA BAFTSBRIY ASE) 250 Boyern P

reportln?riﬁ’tewﬁf 26hk; dhd at fwih PRA rbpﬁmdgdlﬁltet'MQSQDSItl igwelderstood that the
037] Turning now to FIG_ 3a, PM control gnal

aSSlgnedrmTWCsENUﬁ@PQFt@th”EQm%@e%ﬁo iR Binghapiiis 2 09 Qingrigguence, and
that mgrﬁ epcﬁ%g ﬁt@ﬂfaté B0l %}%Séqgltﬁe #r&} PP réHRg interval 250a and

he ~on uratl and a retranhsm Ssion
many PMInfherﬁ‘r@ intervato 250ciolivexthe, twelfth &8I (etipgrintediad 2501 In an

et RCB B S5y T FLEL kel P g
interval rﬁ%oﬁ%lhﬁ%é rHs%er@dSPﬂﬁQeﬁﬁrﬁhﬁtrégourﬁéé Uge ifditatedtinANG. 3a by the

g inte 250a, a second PM reporting
solid Ilnerarmwsal TB& obtrassmission \mnﬂow(a?f& quvgieisrﬂreppaq)rtlgywcfor ghe ENB 20

o v EBeE 8B 0l 8L, OB Rl propeny v e

on-duratiBh 2102 NteGhat helgE et afiMansmitaydna of thet EWabnﬂSl@ggnals during
an eighth PM reporting interval 250n, a nint
the on dwption 21§ anst thevigtrapsission widow #88- 1B l?o’in?b’ﬁ@qu"e that the UE 10

o 5k ok 1 LTUPBLLRY sAFECL8 IR g sssited

a first anBstivasop escdiving andlea aeeorghaﬁ ¢rein adsaciated] wittperagcegd antenna for
intervals 250 1n a network,js an, ongoln equence, and

transmitingt— s@uHie PR 10 epreceis 2 ﬁ?%%mg COBBITTUNede t he

[0038] fi 'ﬁl? Qﬂnowa Eic Ngb, 1 PWe (‘:{ﬁkfol | frapsidsiodVare discussed further.
gin rvals '250 he twelfth PM

in an emmmnmeng it miagrbainetfidiant fon they W8 derteansmit FMIgontipl signals on

every FI@% nsmq&grg%%ﬁé’ %)e&glicﬁ ?Cijrﬁlnguédrﬁ% gg%fw reporting intervals

when tﬁ@FRFE 2N AESILAHSFEIRingAd the UE a0 ethetanfaly®e Ba beyefithassociated with
i ne arrows. TI%J

e retransm ssion W n
the UE g0ssnding BMI spptiet signaly te Hie ENB %N@GEBU%%%%\AEEIQ%QTP?GC' not adapt
commififob ey i i REut AR A U ACpipuf e e vrcly

of techﬂaﬁ;uﬁmmw pes@inplayedroakdtibe tiMiranemissidnss bfyRiIscandrol signals. As

he on duration 210 dt
deplcteqihmsFl@y?:b @qﬁasglqdhgﬁgwﬁgq%gr z%ﬂrﬁggtrsn ?hSI UE \o(lon'%%\{,v t%?’n off or stop

transmitting PMI control signals during the first PMI reporting interval 250a, the second PMI
reporting interval 250b and during the fifth PMI reporting interval 250e through the twelfth
PMI reporting interval 2501, thereby saving the power that otherwise would have been
consumed by transmitting the PM! control signals during the PMI reporting intervals 250a,
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have two or nore antennas with two different RF chains
- afirst RF chain associated wwth a first antenna for
wo eeiuenyy and a second RF chain associ at ed w PEI/EHS2009/037854
second antenna for transmitting so the UE 10 can
receive and transmt concurrently. [0038] Turning now
to FIG 3b, PM control signal transm ssions are

250b, 2fi0e; R50§d260g,t BEOh, RROIa258baalleeand 2501. melhehdJE 10 analyzes the

schedu@neff % Co tug{}@:n ﬁf/r'aUE cgeg?ﬁrﬁ Héé ?@?gn%gﬁ)tj\g%%%@éfo he PMI reporting

mtervals?@gg 'cfuhﬁQ'tIHé’ firfl PNMIN@ps aINg iflertdl @ftBMhe staaIdfiting on-duratton 210 and
intervals when the ENB 20 is not transmtting to th

to contine ttransmit theRMIsenkel yanalrduringLash; iceassive HM"H@PPE"Q interval
until th%%gﬁEﬂgﬂ%oﬁ I\Aurﬁtﬁ%g‘{ qu ér' 33 5d tof tﬁ?%cﬁb@ tite. ?ﬁ&g&\?glro may be

need conmuni cafi on par anet er
instructé@myuhECENBrm) thictt tit sﬁmlIdUEusp)arai trahsmittingr@MIAuntil dee end of the on-

st B g SR BN o5 TS EHEE & ol cont
signals Fﬂrgf'\err@?By b aged)ar 1 @W@dlnhbﬁénc&ﬁ“ﬁ BNithe &ABTK Uﬁ\lllocdmbol signals

or“stop transmtting control signals
transmitted bydhe REE 10 @i rASY coplaiT newgnfonnghmbas@ban cuprent radio channel
diti second PM reporting interval 250b and during the
condiligngs ¢+ h PM reporting interval 250 through the twelfth

[0039] PMI'uFrﬁ oW FIT.e30, FMRESHtrol tsltgiae h’ansmwslitmst fre disvwssed further.
hat otherw se woul d have been consune

In an embadmﬁrttt thedUEH® mry teamsmittheSheonirg) @fg%dw@g gy PMI reporting

P8 g SRS T 330 g 5 e P

control %@mﬂdUﬁn@featch&sta:edswetFPMhrébﬁDtI@mteke'abﬂﬁﬁ) neil ﬂ'lE end of the on-

oL ot B St By B 0 1481 20 corve s
transm;?éleﬁé b%EorErlﬁe %R’ﬁr‘ﬂ' f #d Bfl d%r?é’tlo?{‘ﬂﬂﬁ AhE ENBMMEMY be able to receive

contro url ng each successive
the PMwanmlpmgmalrfgomrtheruﬁlmm|p|roc:etse the Pt inferenation, and to determine

ration 210 or th of ..t h T
now toRsiapty o GeRoR AR B AR VERE SaR oLl bhTfatfGiF 216 in some
context8 Wﬁ@% bé PeYarretitd B8 rESIminatPMI Ebvitrat Biyrel tr‘ahamssmns
ondurat’ion 210 or the end of the active tine.

[0040] undersing v teaf1G@addh R t’iﬁ@ﬂ@mlgf@irﬂ&ﬁ"ém'%ﬁ'%ﬁ%e discussed further.

In an e@bpawg%ﬁtr @\% LEE élfg)g(foﬁt{ﬁpé% gd %@%sr’tfzﬁ{% th tIf“l9|| gé"li,}‘.f@' signals until
the retr?gﬁr?ﬁslrborﬂngmd[d% ggﬁmf?ﬁcemdeds ﬂtémmecuéErw]stopactrmsnﬁﬂingd?Ml control
signalsc; 5 18198y Deabisansating el ponrelcaiondeiar dufing the firs
o 1§80 e, £50 Spf B OY. koo sl P reporing
intervali Qﬁﬁcllaﬁ ejegplqjetdacnadEKBt 186, - during itbe PMO repartingnintaives 250 that
|mmed|a?elgtf {:n@ergz%la]es the on-Pd\l{llratlon, for example the second PMI reporting interval 250b,
as depicted in FIG. 3c. As an example, in FIG. 3d the UE 10 is depicted as periodically
transmitting PMI control signals from the third PMI reporting interval 250c through the
eighth PMI reporting interval 250h. This scenario may also be described as transmitting

the PMI control signal during a first assigned periodic PMi reporting resource after the start
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control signal during each successive PM reporting
interval 250 until the end of the onduration or the
wepantosdhe active tinme. By beginning transm tRCHES1008037854
PM control signal transm ssions before the start of
the on-duration 210, the ENB 20 may be able to receive
the PM control signal fromthe UE 10, to process the
of the dtivtluratibar 260 iamwi, transknttmgid’uesrﬂhfllneomm signaiddtpxﬁng each successive

t the . . .
assigned, RGP Uk SPEBING Freogire Wiiliaseas o ine Tetiangmissianyindgw 230.
[0041] ¢ Oggg};@ﬁw t694=|@/'3e0<m|f n%ntﬁil gr@lal raAsREsoTisale- discussed further.

urning now to M control signal
It may her maﬁmesmf@ﬂﬂ;\ealdE )] tgdcwsmit Pivii ceetrol signals aftes thie perturation 210

ves coredEo SRR Rt A5 50 b FREH 208 Bl oo 1

analyzeBaﬁ@%@dulehQﬂ tHee deEddration 0RO t syt turg BIV! or stop periodic
control gzlghr}lals The UE 10 may begin transmttin

transmisaipng ehihedTME cepenl Sanahéﬁelamﬁum‘gdwﬁ@on i Sthasygnde & or 8 the end of

I r
n ac . P O o sled 5 A 4,60 0 P o o
transmistsion of B1iconfrolsighbls dlm_nthhe rigird R&| Peportiegdnteival 250c through the

fourth Pﬁ{ %ﬁlﬁanéﬁgte}\g?tggglﬁ&b%ﬁgegg ecﬁgﬁiﬁs:ggwop{ P%l control signals

' l Bterval 250
dving 0 M 53 gl sbaenpr o men 250,

turn on or semme perigdieNtansorission of Pif xlostrot signalsdor Hier qlth PMI reportlng

v 2538, B 61 Y8peFatl, S A i oty e

reportindaRENAEEQRS Ihranemibotiment! tie B 10 andy alsoStrgnimhlt the PMI control
uring a first assigned periodic PWI reporting

signal dusing the: sevanth PMivepsttingtiperyal2588- dur ati on 210 and
[0042] Sui’ggrﬂéé %gﬂlgtot PR3 P P?\ﬁ’lnécfn‘i? ol éﬁ’uﬁf“ raﬁé’rﬁis@ﬂnn@a&% dlscussed further.

assi ghed' periodic ting resour
In an etbodiménteitensy ok dduirablet toainamsmsit then PMIrubmWoQS(gna[sO@d;t]dunng the

et B 5 B 10Ey BB e i 3 cntot s it
the flrs{ ﬁfllf éyo‘?l'gﬁge u%nfah‘?de' R 1L r&rdismssibh \BMHOQPQBD%r with the PMI

on-duration 210 has concl uded or
reportlngt ml:qmall 25@ thatf ionreediately eptrecmlm ihei wiransmiksipre 3andow 230 and to

transmlgﬁ.@lu?%t[cﬂeﬁgg%& %@nal%}a crg%]s%v%qg@l g%g%gw%atewal 250 until the

endof&é&@ﬁﬁh@rﬁis@ﬁ:ﬁ\ﬁhdbﬂezﬁw COﬂth' signal after the
duration 210 has ended or at the end of the active

[0043] t| ﬁne Palf rexdilvpppreciatacibit ther seyeral d’Mbecontios sz‘aidfansmlsswn
scanan IS5 STEHES, el BREHAAS s BndRL b s of e

descnptudfi\ifi @H@Vet hAIlfdfuimtabe RiMmibsinatioris agdle)ttemsxarhs 2a5aontamplated by the

presentiisRguieh ATEITORAPIRCTISALABIAHS PR ¥ FlssB08 aahiy [Egepton (DRX)

operatidf oL &Hd bddnd £PEHddid Brd cBlfig\RktrikIfSicator reporting resources may
be found in TS 36.300 and TS 36.321 both of which are hereby incorporated herein by

reference for all purposes.
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turn on or resune periodic transm ssion of PM control
signals for the eighth PM reporting interval 25Chland
Wa b@w/i2asph of f periodic transm ssion of PM coPCT/062009/037854
signals at the ninth PM reporting interval 250 . In
an enbodi ment, the UE 10 may also transmt the PM
control si gnal during the seventh PM reporting
[0044] i nTemird r@&@go Pfl&mma the timing rrelatiposiipGhetsfeenPthe PMI reporting

oS 3Bh . BRI BByl SRR b e e

dlscussé@ntlﬁ% p?d(ﬁﬁél' wiréleby ridalvbikda IMieniicttafanidilagd are vbesiovd between
may begin transmtti n% t he PM contr ol

the UE §0gm|smmtmg tlnehE’MI. qasiropsignakeast thaqu nt & pdaptingsthe; gpmmunication

prame A S8BT T PTG ARTBERD, B bl Bl i npce by e

time it taless fon #i8 BRIi® freguenioysigia emitteti oyt therdEi10 damtammgtthelPMI control

signal (o.50onAgate (UGBS GRIPRDANGE! W ESBOAD wTRBdNB 9 Processing is
segmer&,%?‘li‘ﬁ]) Lﬁ]ﬁﬁl(v%dbl frér‘ﬁ@g 260 SRPUBWNRAIE sLibFarhés 2$9Vﬁfr3éxamp[e a first

nal transm ssion scenarios adm t
upllnk subHraahg %Dar al saioedd apiibk sabiftarge 260be atthing iupligk aubﬁ@me 260c, a

st dobo TR 200 055k PR S5 e 7 558, 5 i v

sub- frazﬂée?ﬁfbt Fhachamgr 6f tt@dpﬁﬁl@sab-frbﬁfémsoaédgé@t ahd she downlink sub-
related to discontinuous reception eratjon
Sefavandlor

frame 20 digeamiay et gigradyrta tei Qroga@%tm osktiptosdpift between

por
e U SEPRRE NEEBSRY AS TE ] PP Bondfy gy g e
third PMPféi{cﬁﬂfgt?1rft@|fva&QEf)@tm@pbﬁSrebgméé]by'l'thhninhI@ B0n tte Firss. uplink sub-
e timng relatiaon t
frame awepm%sq@@géha Fa[‘*%@@f*&i EF)Q%P?&\gﬁﬁrﬁﬂln'ﬁ%wBaﬁ%\%g’%E? igtge second
uplink gl?d"ﬂ]ﬁ g 2t I,e%r?d“}ﬁeoﬁe@&k Rie%l @bﬁ'ﬁ‘h’&ﬁ&é’hod hafameters may be

ess netwo umber of tinme |ags are

employe@wrtnFcEMBmefen conmnuﬂﬁcatmgtwwlmm UE 1@ dutiag tha third downlink sub-
contro

|
frame Qi AR AP RS PSSk e SRS SRS i3 Abpy) two sub-frames.
In anotl?%r%@kédm@rﬁﬁﬁ@%ﬂré’rﬂe@la@y may dehdbaitunre sub-framesiorabout four

or the radio frequenCy signal emtted by the
sub-fratdEés10 contai ning the PM control signal to propagate

ooas 808 s PELS Do S g g e

In an eﬁmﬂdim@ht e UE a0Baked’he time lapsediptessed aboie with ireference to FIG.
sub-f rame 260a, a second uplink sub-frame 260b

4a intot a¢goynd i |dﬂieT§TﬂJBm9r‘é[H€n290'éeg"é rariogdic HaRsMISsion of the PMI control
signal §é‘t?:ﬁé t@gf% Zﬁr%’nﬁﬁ SRS UMY Hoiund ithE reHBnsMARRN WikiowXB0. As an

example, as depicted in FIG. 4b, beginning periodic transmission of the PMI control signal

with the third PMI reporting interval 250c may not provide enough lead time for the ENB 20
to receive, process, and adapt communication parameters by the beginning of the on-
duration 210. If the UE 10 began periodic transmission of the PMI control signal with the
third PMI reporting interval, the first downlink sub-frame and also possibly the second
downlink sub-frame may not benefit from adaptation based on a fresh PMI control signal
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sub-frame 270c. The tim ng of the uplink sub-franme 260
edges and the downlink subfranme 270 edges may not
wa@bkiogn2@oe t o the propagati on del ay and/ or oscPCT/HS2909/037854
drift between the UE 10 and the ENB 20. As an exanpl e,
the PM control signal transmtted during the third
PM reporting interval 250c may be received by the ENB
and lesg 6fficient benfnursitatiopl opdratohbetreen2864JE g Ocnekthe ENE ZOheay result.

ror xBTS ST 2L RS B S S oS Sanat

indexesCOMEYRE SRing Ml BB RIes MdYsuetherdlre ¢adis éH%ﬁmENBnaQexcesswe
for conmunicating with the UE 10 duri n% the t

distortiotionay iresulis ubhe exeessie distattiem mayeatsedne, Ul ﬁl@ t@efgtl to receive one

o oo 3 SR TF, EFA e LR D 2Bl AP 1 it o aaa

packe’[st DERg HARAG! poe bg c@@ﬁeﬁsufg)uhesthh:ljg‘rmmesof H@045Hio channel and
Tur ni now to FlI 4b, PM control

lncreasrng 4he M%sé@ pawes censingeliays ol walkingnd to 'ﬁ%e'&ﬁp teosianamyssions.

[0046] | re § depret {i,gilﬁgﬁgh@a | s'p@ﬂﬁdlg t%éﬁﬁ%ﬂoﬁ%?ml%drﬁrol signals with

_ account termning wh
the secbad IR mppﬂMgomtervalrmmlsaebyl podviding eFPMughdnne d¢0 permit the ENB
si gnal pef E[Vﬁ t he on-duration 210, an
n

20 o joaNEndHP s EMin CAHGoRAISh. PREERR L N, Lol oagle pnd adapt

commuhﬁaf: 6@&1@1191‘%‘?&9 b?rihé‘%té%ﬁbf A snidupton 210, OﬁlmﬂaﬁWQhé’ME 10 may
signal with the third PM reporting interv

determlaéa'merato start o mﬁuﬁw enm@h tramsmission: of Hhe ngyok@lgnal before

0 d.
o e ERR S R HATL y p 8 2
recelvegtfgﬁﬁﬂﬂ é@thﬂ@ﬁ@ghd)eaﬁd@éw i a’ll\ﬂilrmﬁ‘ﬁnd)lslgvkl tarel Bhpt communication
i gna

the third PM or t
parametere 1y the: stadvefi theiretrapsmisgian winglon 230, t@% gﬁh‘@ ﬁh@av instruct the
UE 10 g@@g{;‘%@%ﬁ%é heH 6B rBBYMB e réﬁsrﬁrse of the PMI control

ase contro S|gna | 'ess
signal b%fcﬁrecth@ﬂétrmmuﬂbnmnmdﬁer ation between the UE 10

oou S b o Sl oL SR con
signal tfdﬁ%ﬁﬁ?ﬁoﬁ@ c?a%le{: annl NGt BIBEK BE5! thet UEoRBdaeimiigstwhdrethe next on-

rent and excessive distortion may
duratlom QSOIls sch’e@l.lledce'léha EbIBdﬁZ&myt instiugteiiieddlb s tnkegin ﬂl'@ process. At

ok A B B SRS oS RGP 230t wi e

on- duréi%h@@%kﬁi@d%d“ﬂn ERRQIn plstki D15, the U ASi idgntiftes or selects a PMi
hroughput of the radi o channel and increas]

reportmgounmelrzf&mrmec@cﬂﬁs fhe iR atgharpT BUIIGh A ol A Smbodiment,

the UEpgt]t; fni‘%fgb@g %@Pgéﬁdorpﬁ@,@sg}gﬁ i) tthg éél%dle@ {RBUtAR of the on-

duration 210. In another embodiment, the UE 10 may select the PMI reportlng interval 250
that immediately precedes the start of the on-duration 210. Another way of describing the
behavior of this embodiment is that the UE 10 may select the last PMI reporting interval
250 that occurs before the start of the on-duration 210. In another embodiment, the UE 10
takes into account the time lags of radio frequency signal propagation, timing offsets
associated with oscillator drifts, and processing by the ENB 20 to select the PMI reporting
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the second PM reporting interval 250b, thereby
provi di ng enough tine to permt the ENB 20 to receive
W@ b@IRMeoTont rol signal, process the PM cont redT/US2009/037854
signal, and adapt communi cation paraneters by the
start of the on-duration 210. Simlarly, the UE 10 nmay
determ ne when to start or resune periodic
intervalt 250 sivats prevedes thbeoidurationt 260. slrgraml ebﬁfodrmemthdhe UE 10 may

estimath e 4 |G SNSUEE EoRLE A duiiopp! BihsHpirames. T another
embodlﬁ'legl'i‘athe @Eoﬁﬁﬁr%gﬁéﬁn%nf%@ tﬁ%'@lﬁ’féﬂag%'tgrtﬁinsuﬁiéda@&lﬁ% time duration of

onmuni cation p the“start of the
three subtframssncssfanm siitnframes30. InTmnemr@mstapcemsdemmdlmm@n timing

s, BapEth e S5 LM 2 o ' e B30 s e rori

mtervaﬂzfs@ thst 6@@%&%@ Fﬁhé\fsw tR8 dn-dHatah 270 onitHg UEOTO may select the
a, a nmethod 300 of the UE 10 for controllln

next to dlmnlasilPMI gerorting dnfeniat 268 15at acelrs bgtaredthe st aﬁmiglze on-duration

210. In %83@8%@“3%% d‘ﬂlgqﬂ%ﬁfﬁgépg?my | nrér{ésluct tﬁlié‘ﬂ,%‘t ﬂhl%pgﬁiﬂg interval

after thé egirnoft theorpdwation 218t 'IEHeoUE RilMaytsetecUEhd firstl E\Brraposing interval

as the Bipciser At tha O ATElRBA Dot ED R RSk injaiys! 2RE precisely
allgnsv‘gEoti'ltgt%%‘FBHﬁé dQF @ﬁlzq@ts a PM reporting interval

pr ecedes t e start of the on-duration 210. In
[0048] anﬁfbruimnﬂu 8201t thet UE UE tradsmity the Rt camtyolmmignalepviie gglected PMI

eporr Tl 2800 B RS 0B, S el BB Hr eVl

waiting %%cés%ﬂﬂrd SI@GFin@tpﬁbM@és \Rrﬁ@relil’ﬂtﬁe pmsﬁa@& anelmlwemmuock 320 at
he start of the on-duration 210. Ano

the appcnwm’te timey femexasepla\at dhe Yme; ofjtae éﬁ{ﬂS%ﬁQrBM' rﬁéo'it'ﬂat'"t?ﬂ@l 250. At
ok 325, AR5 k5, ) SR Bt 10 s

been cérﬂpl@!ﬁd ftﬁdié pﬂbﬁ&?k’iﬂﬂg@turph@o biock B20a ks looping theaugimblocks 320 and
ime lags of radio fr si.gnal. pr.opagat

325, thei WEngOopradisalis SRORRVIE AN ENISGRTHal ighal o fis ENR20. In an

embod i €56 i Dridérdid d ] gt Ztﬁ et OESQberd-dbfemids the PMI values and/or

reportingi nterva at precedes the on-duratio
mforma?;libﬁ fot @aam newumSmaslpntdﬁél'u&JEMIG:qméml sighikelt és alse Ltﬂd@éStOOd that

e UE R B A ekl g th Pt reporng

mterval%d SRraskieti PRI epdttirigre@00f/egE about a tinme

tion of three sub-frames or four sub-franmes

[0049] sorAd hioekc 3A81 léfuaessetrmﬁ%lpngwaﬁom%%QS%q'@ﬂmvhthe on-duration
210 hqggé?mﬁ%té$ egl%n FO#:S@EI'I‘I re%dr?ns Io#ﬁtéé%.”al‘?h Cbetl.'ﬂﬁjerstood to

erval t'hat occurs ore
mcludeféhtgﬁélngfpeﬁ'lbmd)ﬂﬂar@brmaklbﬂrbfZFJM! wnﬁ&&igﬁﬁlﬁﬂnhﬁhesmbﬁm 300 returns
to block 320.
[0050] Turning now to FIG. 5b, a method 350 of the UE 10 for controlling PMI control
signal transmissions is discussed. At block 355, the UE 10 determines when the next on-
duration 210 is scheduled to begin and to end. At block 360, the UE 10 determines when

the retransmission window 230 associated with the next on-duration 210 is scheduled to
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next to the last PM reporting interval 250 that
occurs before the start of the on-duration 210. In
wa@ewbhzisoenbodi ment, however, the UE 10 nay sePE@DUS100%037854
first PM reporting interval after the start of the
on-duration 210. The UE 10 may select the first PM
reporting interval as the precise start of the
begin antefdr dhibdsck23ss, thd &JE tlbedéi‘itif:ese:p&etedsgthenl?b‘ll veporisg interval that

oot ST o SN H i) s
transmlgﬁgﬁé °|Assdi rrgegr\nlﬁﬁ‘?es?)%'c?fd BlbckM15 SWé 'tﬁ@ UE‘H@r Mﬁb select the

the processing nay
PMI repantutgmmemalmcaord@gnocamfesal(diffel'enl e@pct:@ prnterjesall of which are also

in,the pro 300 only executes block 320 at the
contemﬁ%fﬁcglbﬂhﬁ Prlor‘féggqqor exanpl e at the tine of the
[0051] Seh%lcﬁﬂi P, thémEHm&athﬂé vaé F0cortol Wigread cﬁfiﬂw bélected PMI

he retransmi ssion wi ndow 230 associated with th
reportlngnmtﬁmit 290 zlmoalrnessnb@dm@@énth@on@p@wag af Helogi é”c?@sg‘ay include a

vag 8451 380b6r 5o Bh, R30S 3008 Sl ok 370

the appﬁdpgtat@:tlmyd ﬁ%‘rﬁéxtdnﬁphlé faﬁélﬁignémf the selectmblhﬂl meparting interval 250. At
under st oo at t

blook 3€hcl the pRBFHAN 1D N3 Sk enAISIFd. R distoer apogets 1S Block 370.

By |oopw rﬁ&’ﬂéﬁ B!ocﬁé%'ﬁi 413755+ og gng%héaieany Erﬁﬁér#t@ ehéPMI control

s the contro at about
signal tatise EthJIZ(bl heanfenitlrce:llmmt nte@dndelisg)odwﬂ‘lat the UBSHD wrdetermines the

o v TS R o e SRS 558l B PR Bl 1

also un&é’rszHoa{th'aPmezﬂlE ’ﬂﬁﬁaﬁgﬁﬁé fHeEMI CHAtrolr hgesl it BBolEther assigned time
bl ock . This can be understood to include

of the PMIappournigngp@ﬁemajQéotqvangwg@etbﬁwremmmadﬁwtfpe%| gnal s

o052 475§ b RETE 8 Gt 756 el 0 procesc o

block 380Nt APbldcRIBBERM the ADEr 10 iderdified or rsafets disé 61 feporting interval that

di scussed. At block 355, the UE 10 determ nes
precedefeffie sptrRNSaRIBSIAN 2indPW 23(, deyptart of deﬁlé@ﬁnp%ﬁﬂﬂi*?w%?\é'nwﬁm‘ signal

transml%lfnné.o% aéanﬂe%gﬁwég% ® & HIBRES1 S/"QSBv%hﬁe UE 10 may select the

ransm SSion W n assocl ated wth the next
PMI regorting irteivah a2ddrding csedualatifferent gelectionl catedia, alh obmigh are also

et bt oo SR SS5h  h FR P 210
comple@cptﬂeoméﬂﬂid 39@rnhé$db§mBMte @faticPPVA ic@herbl signals may be transmitted

ansm ssi ons. described with respect to bl ock 315
during thlbcretfamm@leE wmdan?ébl ect the PM reporting interval

[0053] ofm‘i’%ﬂ?’gbg ey gE ho YarshTi&the P COhED Sih&iESH The Rblected PMI

reporting interval 250. In an embodiment, the processing of block 385 may include a
waiting process or a sleeping process wherein the process 350 only executes block 385 at
the appropriate time, for example at the time of the selected PM! reporting interval 250. At
block 390, if the retransmission window 230 has not completed, the method 350 returns to
block 385. By looping through blocks 385 and 390, the UE 10 periodically transmits the
PMI control signal to the ENB 20. In an embodiment, it is understood that the UE 10 re-
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contenpl ated by the nmethod 350. [0051] At bl ock 370,
the UE 10 transmts the PM control signal on the
w@edoeaemos PM reporting interval 250. in an enbOOUs®NY/037854
the processing of block 370 may include a waiting
process or a sl eeping process wherein the process 350
only executes block 370 at the appropriate tine, for
determiresatie| M valtés ahilfoe irformatiorsier eatle deRransepiesiohreg the PMI control

o S o o s 0 B A oo e
assigned AR cg‘ghé "l”vl\ﬁlq‘épomn%qht%nﬂ @50nfled 48sigh8@ P réBorting resources.
periodically t ts th t

ans e PM control signal to the ,
[0054] ENR fock 1390aif thetrettanemissidr winslown dap dtasoepmpleted, Hee rocessing

10 re- eryu.nes the PM _val n [ i: .
ctums (55 35 e R R R Bk B TacHigh Bog P R o fision o
PMI corfoP SigHaRaInl #edmbtiid 38teretland@o bIRRITIL s the PM

contiol signal at about the assigned tine of the PM .
[0055] r eip6r.t 6 Hiysiratesra wireless couununisaigiissysiam m@%ws efggmbodiment of

Leso : S . i - t i
e E {R°HhETTE, W% PhethiokasheldRent sigen g dggodie out e
disclosufé shbglanol @ lirhited HEtHER i inpheméntations. Jbbagh dlustratepivis a mobile

[ interval that precede

o, SR, Bt okt B, BEGESAERE G AR, o poger.

i | §SHANS | i 4 habRER&FApLter, or a lapto
e 30 A PN, e it o o et

computere pdtamyn guitabler devices comhingy some & ealhof dhese fungtions.  In some

embodigniseioa dsistre; e 31 4B s N DalE R PLERsEIRRANg dhice like a
portab1eg(r|)5r%§;5 aF tseddnbaer aninhitce b 4 Bpeorl-pmposs Eommunications device

ete and no PM control signals nma gg traﬁmtted icati
such asdarmaobile pbone; aamiseless handsetnacipgesoa PBOS S anfelgrippunications

. .385 he UE t ' c nel4si
o e o
or othert EEMPlPRESSitE ThellBAR B8 supyort spédializen aetivitiesguch as gaming,
) process or a sl eepin pli(ocess V\,herﬁi n_.the BLYSES 350
inventoryrAoptek detieaire)) aewoB sk paRgas U oNSe B 58 Of o

exapg! i ' s elresh hiddimeRH ahé IUB 10 includes two
[0058] i n? g?v‘%’ GH?S%.EERE% brﬁeggélaggﬂ&zei !‘ne§he ret rmz;nsrri ssion
antennay 40w 226t Aatenna403dnda secondtantesnaAP3E50 whigh,may be used for

bl ock 5. By | ' | :
0 S T8y B Bl B S  ami r p
control ﬁi‘ﬁﬂﬂ@' ddrﬁ’lgtth@ dNBuraion 121 Oadhdrsrdudingethe, retrainsraission window 230 on

erstood that the UE 10 redeterm nes the PM %

the firstaanteona 4ABArwhile caneurerdlidRCAkING: FianRI%iSeSE BY 1oe ﬁ% to the UE

M _ control _Sj | trp I _dheitivE surface. a
10 on 68 st a0l ' kv FEAMRIRCRHEED LB SeRSUNE surace
keyboard or other input keys generally referred as 404 for input by a user. The keyboard
may be a full or reduced alphanumeric keyboard such as QWERTY, Dvorak, AZERTY, and
sequential types, or a traditional numeric keypad with alphabet letters associated with a
telephone keypad. The input keys may include a trackwheel, an exit or escape key, a

trackball, and other navigational or functional keys, which may be inwardly depressed to
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assigned tine of the PM reporting interval 250 over
assigned PM reporting resources. [0054] At bl ock 390,
WO Roovhzoept r ansm ssi on wi ndow 230 has conpl et eRCT/UB2909/037854

processing returns to block 355. This can be

understood to include stopping periodic transm ssion

of PM control signals until the nmethod 350 returns to

prowdekmﬁhkr Hut f[,lﬂélﬁﬁi Alle UE 10l may rmésmtaophdr!sl MSthe user to select,
conmruni cat i ons stem i ncl udi ng%tan enb nt, of

controlsjr i useido GELURLE. AN UBPTS OF h‘?%‘i"@ﬁ@ﬁ% gh%yﬁ%fpsd"ect
[0057] of Th?%@'ﬁftrﬂa}%%e@ébcé&edéib%ﬁt&sﬁﬁﬁ hRogdet ﬂﬂucfi’r?g numbers to

dto ['enent at1 on ough i1l ustrated
dial or mmmsmﬂml'rmtqnhmiees ﬁblecmnﬁlglmngﬁpetcmaeahm pbthe U&r %8 The UE 10

a W reless handset
may ulghgh SR B S VLS o, PR B B e to user
commaﬁ@éfp ghke éb’phéat'icﬁ‘%t ﬁ@y%ﬁﬁgb@ theMBEY16s to bakfbem deyibas sustomized
nbi ne sone or al these functions. In sone
functlonsmnomspenscs tofusen ent@r@tlpas uhdditiepallyythe ME S0, maygbe programmed
en I .
and/or %&B@Q@edﬁ\%rﬂﬁg%fc 26(?0”%%4@9 q@m ‘é%ﬁé@s Baé)é)gttaﬂeh €a wireless access
point, oﬁ@@@bﬁUEpw pose conmuni cati ons device such as a nobile

one, a W rel ess handset, DA of. a
[0058] P oRGING Lalion 3P ASABES iSHePaRPDY ihg Werid fie ayfieb browser,
which e e R, 710 15 BB 001580y e cbland vi
wireless uqnpmunlcsnusavltrzadvmdnsmetwed( a@ﬂssmd@amqey tower a peer UE 10,

or any @tﬁﬁgﬁrg%sccgﬁ%gblca or? pé@%{( 0{-h<,¥s %01 ﬂi‘\ ri@ﬂ%ﬂ?%@ﬁs coupled

to a wirth TRRYIA4ER, dushay prROBErAEN Viatthe Wikelds iinichndese wired network,
antennas 403 - a first antenna 403A and a second

the UE 4Athasreccess i infommatiomery vadousstaIversy swees gparyen 1. The server

410 e, STNERCRR 58, PR NrEhCopIapbP0E Moy, o uE 10

may ace8s$ltetheRvork MDoaIdegh dyseandJE N aetingaas sinsiateomediary, in a relay
wi ndow 230 on the first antenna 403A while

type or bopdyne efkanpectieRi vi ng signals sent by the ENB 20 to

[0059] ¢ h%i(’%JETUQhB st erl%‘éﬁoﬂiggfﬂ?ﬁ e(;fn A B. ‘I(Lr 919 frfly of known
i ncl udes ouch-sensitrve sur ace eyboard or

compomérh:e of Uﬁsum lnegy depietest, m By ambcg:hmedt asubgat obtaheu listadt components

anctor St ngooLATBIL B 1o B 0 St 10 o

a digita%?gélﬁf%@@ééo’i"@%%@z &hd é‘n{e”rﬁ@’r'ytﬂmﬂaﬁ\s BhORA] heKel n8dnay further

habet letters associated with a tel ephone
mcludelaairpaﬂend'lmltlﬁﬂﬁuta radinsfreqyenaydRi dransceinek @8 epn agalog baseband

procesqiiy Hpiia 0 e rSTong st Raplecedten4, & headsetport 516, an

mputlo@tﬁlgf fisdskcd 8p8 NI réendvabldh atemaryudart LBRE, i 0 oinivénsal lsErmeus (USB)

resent options for the user to sele
port 522 a sphort range \ﬁnreless communication sub-system %54 an alert 526, a keypad

528, a liquid crystal display (LCD), which may include a touch sensitive surface 530, an
LCD controller 532, a charge-coupled device (CCD) camera 534, a camera controller 536,
and a global positioning system (GPS) sensor 538. In an embodiment, the UE 10 may
include another kind of display that does not provide a touch sensitive screen. In an
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controls for the user to actuate, and/or cursors or
other indicators for the user to direct. [0057] The UE
waosagoshur t her accept data entry from the usePCT/US2009/037854
i ncluding nunbers to dial or various paraneter val ues
for configuring the operation of the UE 10. The UE 10
may further execute one or nore software or firmware
embodimept,itha OSM 502 mayespromemicate disectlyositnthedmenTing §64 without passing

confLgure the UE 10 to perform
throughaﬁgﬂft&@}oef@aﬁ?ﬁ@se dfctions in responsepto user

[0060] | nir%ﬁébhiﬁbdwﬁ@ﬁi thofaht ¥nd URR 506 irferiadEs hathotheawaenarennas 403
and/ or confi gured over-the-air, for exanple froma

and may cwnpese ipasereseivei ehain ang pes é@@saufcélé@npo%e amiemaa 403 is for

transmlglgg Cqﬂ%EtgleeotB%P 83@0%@&@? raec\%'ie f’m’%géﬂoﬁfh%nﬁ E 10 to transmit

the PMEBRRhRSaf fhe shrapl tive 4018 redeivimgvcentns arpidgedatahiafommiation from the
page nay be obtained via wireless comunications with
ENB 205 wirel ess network access node, a cell tower, a peer

[0061] YET f\ % O%%BP NeJma itﬁ%regém?m&'ﬁ fek Oy EESFIM‘QF krdtessing unit

sys € net wor IS coupe to a wred
operateea’bvwﬂtroﬂﬂlﬁe variolrs asmipoaehtst eff thet UEVI Gy in hecovdapte th embedded

stvar S ey o 06 i el B85GER, B e 057

502 itsJﬁelrﬁsa&ﬁbn 4&%@%5&%%@@& efitfiriraire "ie DSPsHOIVMay execute
on the display 402. Alternately, the UE 10 may access

other applicationscsteretOm tthra sogfhoyy fedrorumate availahle yia Hﬁormatlon carrier

e LSRR g4 AT o D hpmery o 52 o v

wired dglri;vall%lgsé/\hiét\goﬁ u&mhm%algonkno?mcapmmamn softfvatiEsnay comprise a
icted, in an

compileafoMenashiaRaatladneTsHENS daatn e flon DR P@gtfﬂeﬂfw'de the

deswedq’ﬁnbt&‘?lalﬂ%gé g@%%ﬁﬁ%&% e H'l:aylge 'h‘i@H Ié%ﬁsé?t\ﬁér@' ihdructions to

and a nmenory shown,
be proctebgedjiy hﬂ inteypritertdneonipilet tmdledmecﬁtrymnflgute tmel BSB@@Z

f 508
10062] pad BBaARIeBBBYS Feturid WiooU8 o BR HRABTo ganvert between
wweles?@%iﬂ'al §nd3 BRRfR%aI Si §#ﬁalsaeH§l§‘lﬂ1§eﬁ1eﬂ9Et1 0BtbGserdnand receive information
out put 1 nterface 518, a renovable nenory card
from a é@lyarnefworkeorssome @theﬂavad@ble vémjessoramimppicatiogs petwork or from a

peer U%a@ge@ ﬂ@%ﬁﬁboscgr%gn{rgﬂé %@Eﬁ@%ﬁﬁﬁ; rgf{?%ﬁ&nuﬁﬁ%opa@s? iféilide multiple

antennéi‘é‘tc%uﬂﬁﬁt‘t bésrhfeenifg tamidedr raeltipletinpet mulibrceutbGOMIMO) operations.
LCD controller 532, a charge-coupl ed device é t)
As is knowretathoge skijled imthesak JWiM |qp@ra’rg)g@ may prowd spatial diversity which

can be used to overcome difficult channel conditions and/or increase channel throughput.
The antenna and front end unit 508 may include antenna tuning and/or impedance
matching components, RF power amplifiers, and/or low noise amplifiers.

[0063] The RF transceiver 508 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. In some
descriptions a radio transceiver or RF transceiver may be understood to include other
signal processing functionality such as modulation/demodulation, coding/decoding,
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and a gl obal positioning system (GPS) sensor 538. In

an enbodi nent, the UE 10 nmay include another kind of
waele@pliz0603 hat does not provide a touch sensitiREI/US2009/037854

screen. In anenbodi nent, the DSP 502 may conmmuni cate

directly with the nenory 504 wi thout passing through

the input/output interface 518. [0060] In one

mterleaﬁﬁ@kl@iri’(@ﬂléavuﬁ@e s‘pfréﬁdlnglﬂésmlaﬁln@%mv@tw f faeesFuuiidr tthensforming
ant ennas 403 and nprise one receive chain

(IFFT)Ifaﬁngw@rtﬁrmg‘mmmgh(gfﬂ') @yp@cga{pgﬁﬁ@pgogmggefr&val and other signal
processy( IEELA"IEBRblByBORRL FIBGRYT 0 Bekbufit s, spparates e

descnpﬁdnrg ofil thisasighble peaoassingnromt thes RFeaaanr madiostagel and conceptually

ot SEAE 5 R S TR B 2Spob 8 10 ancor
DSP 502 A%RRSE Héht 'ptrc?1e Ufr‘@;t GSit.t B $thé eAtbddiiAeN Y t tl‘%JRFdTrgnscelver 508,

conmponents o E~10 1 n accordance with enb
portionssof theekrtenna fandriirantEsd $068d and the apalpgimseband pseesssing unit 510

may b ERbbe A4S e i G bgeln spestgearte

circuits PR2I0HY execute ot her applications stored in the
menory 504 or nmade avail able via_ information carrier,
[0064] meaha enalegadasebant| pragesaingt dRikgd1HeMay |RrR¥denyarious analog

process&%?lﬁb@ts”ﬁﬁaréﬁu gl f@?’%%&'inﬂéf‘e%&é??%rﬁé%%uﬁlgs%yts from the

ontruni ca I"oN

microptemiepsiZ and thenpeddset $46 arid oatputséo tr@eamiece 514 and the headset
i nstructions tha%’laconfl ure the

516. Tothatend, thaanaleg fsegan prchgsggﬂn?tég) Ay §1 Loy ?t fﬂjg?e/onnecting
to the Hﬂ‘ﬂt-fﬁ' r%brbﬁ’(cﬁ*e 595 ta‘i"@rtﬁe'é“a‘?ﬁlbb'étsb@ﬁﬁertMbhd@@\%@@% UE 10 to be

Interpreter or conpiler to indirectl confl ure the
used asDSEeﬂSf)Bon@ OO'BE]an‘EI&g basaband mn@essmgwmﬁéao man fu sber iglpde a port

for conBeetfia 105 et 2 Oty NI PR G e e M R gRe configuration.

The anél%ﬁeﬁa‘éébeﬁtﬂ DF eRlsis Ay umpﬂ’l@nfa%d proviie digitalaolanatogsesreversion in one
er avail able wirel ess communi cati ons network or

signal direstiom apdeanalsg-imdigital eenvergionindif OPPPRING SiIRhJirgelipn. In some

embodu;r[eg‘g%j %n[ggg;é#@??n&nfgggf# ﬁeﬁéq'in,ﬁ/ ?P'ﬂfé Bhﬁlog ﬁ%ﬁdt&ocessmg unit

510 mayWeppitov(déd\y digiial processing éempsnéntsv\tortexampds bys*.lke DSFI502 or by
inthe art, M I\/D operations may provide spati al
othercwt(ﬁémq%ﬁsmwnscan be used to overcone difficult

[ooss) 11| D165 iy Bt agpaIRal e chmmgdecodng
mterleat/mglldegnteridamngl rﬁmdadlog/dmptﬂadlfg; cmmnf@t RpUpemelransforming
(IFFT)ItaanPIFouner ?rhn%rmmg h'-ciéAf') cyc S\Igﬁx app%rnﬁlng!removal and other signal
processing functions associated with wireless communications. In an embodiment, for
example in a code division multiple access (CDMA) technology application, for a
transmitter function the DSP 502 may perform modulation, coding, interleaving, and
spreading, and for a receiver function the DSP 502 may perform despreading,
deinterleaving, decoding, and demodulation. In another embodiment, for example in an

orthogonal frequency division multiplex access (OFDMA) technology application, for the
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[0063] The RF transceiver 508 provides frequency
shifting, converting received RF signals to baseband
Waprwogsoerti ng baseband transmt signals to RECT/D82009/037854
some descriptions a radio transceiver or RF
transcei ver may be understood to include other signal
processing functionality such as
transmlttﬁiduhtatdndhédBB&OIZanapperform modulation, coding, mterleavmg, inverse fast

e oS S5 el e BB 4dfer fncton th D s

may peﬁé:ﬂ?ﬁ%& ﬁx ?érﬁE\TéI/ faas Foliper ﬂr@fﬁsfblfnalﬂgf @élﬁte”n@a(liﬁﬁﬂiecodmg, and
pre I X appendi ng/ renoval , and ot her S|gnal

demodqintmesdnngtheunmre!ess teghyolegie Wf'?ﬁiw et gthey sjgnal jprocessing
functond L7 BRUBGS 5y SERBLPLAR=HEE SRt zae:%ear‘g@rzenddw

502. conceptually allocates that si gnal processi ng to the

anal og baseband processing unit, 510 and/ or
[0066] or The hBSPc S92r gpayprcgggggnlggteumlt{\ a Wir geﬁs@ e e analog

basebaw g)ﬁ&:eég d@;g@?@%r Fﬁ§om€ r’nb@ ?néhfts tthe cﬂiﬁﬁ%ﬁ%aﬂﬁﬂ may provide

and e ana ase band processing unit
InternetTbRneetvitys enabiirigna dsentcogein caccesﬁr to gontenten the lternst and to send

and req%?\gf %y&?ﬂ;b%ﬁt} }n%rs}gg C: ; d‘l%ogﬁté@g“@)hg?rggké%} n§Q"I%u|nt?rconnects the
DSP 50521%n arRiURVHESh sl SN iReAhess. PriaRe asamaryo504 ramdt the removable

utputs, for exanple anal og processing of
memory card 52@ may poptide sofwareandt filH@ei?@é)égurgltglreaﬁa\la,rerli'zﬁJ on of the DSP

502. A%Jé{%ufgﬁdt ?qr%ﬂgegﬁ%rpg é)eagg'geSQéBameﬁ% Bf@%ﬁtth%%orﬁpange wireless

and processing unit

commuh%‘éﬁorﬁ’g[lb%yét@ﬁ‘n 624N Jeiei WSB lintetfhee B2 Intayi bbe wbed apnbafge the UE 10
2 and thé earpi ece speaker 514 that enab

and maycaimaeugtdg the daite flmggpg asth, gegng@r@bgﬁ\gg%E%ﬁa&an%eligformation
with a gé%%g%?‘ r%n%ﬂt&r Lor ggﬁg%(r cBH(gﬁﬁéé r 'sﬂﬁﬂeﬂﬁje AROrdhdrPrange wireless

ands-free m crophane
commuRRAtieR ekesystanf 5214Hmay includehanainfraey pageBaBlwetooth interface, an
essing unit rovi de

IEEE 88&{1\1 gognpliant wlrgﬁ:@s éntgﬁ‘épg quraégtqtﬁﬂg'%ﬁ@{ ratn%ea}ﬂ?élggs communication

sub—sysg@ |&‘P nﬁ%yg'ehﬁblecﬂiévgfisﬂ@"to'dbnﬁrh@m@ﬂt@ﬁﬁir@@ssiygwﬁh other nearby
Ir n some enbodi ments, at | east sone of the
moblleﬂewces andlerredﬁsstEb@%ﬂ‘tatl@‘gS baseband processing unit

[0067] o?rrgxé%ﬁ% itgyt’ W@'Fqsg)éﬁ‘@%@a&%gﬁéﬂfccﬁ@ﬁcgg}?frﬁgpomﬁéthe alert 526

that, wﬁéﬁq r@él é@ué@ tH@l%]OT@@r@ﬁﬂb&Oﬁohm/tcpmé asen, for example, by
i on/ denodul ati on, COdI ng/ dec

Tlnganl ptasfmgeavmd!/elqlit‘ébllaé'&gi nghe @’@ﬁ%nwage§%'?’8aﬂ§ fgmechanism for
alerting ﬁgﬁé?%rtﬁ]% EP%&[ ﬁﬂé%%ﬂ?@%r{ InEEFF)lr‘ué 3sll, FoW Bkt message,

I'c prefix appendihg/renoval ,
and ar@BPp&htreéntsiepniader by S|Iently vibrating, or by playlng a specmc pre-assigned

melody for a particular caller.

[0068] The keypad 528 couples to the DSP 502 via the interface 518 to provide one
mechanism for the user to make selections, enter information, and otherwise provide input
to the UE 10. The keyboard 528 may be a full or reduced alphanumeric keyboard such as
QWERTY, Dvorak, AZERTY and sequential types, or a traditional numeric keypad with
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processi ng functions associated wth wirel ess
communi cations. In an enbodinent, for exanple in a
W@ ome/121i603 si on nul ti pl e access (CDVA) technol oBgT/US2009/037854
application, for a transmtter function the DSP 502
may perform nodul ati on, coding, interleaving, and
spreadi ng, and for a receiver function the DSP 502 may
alphabepdeﬂtemnammteddmtig a delephend daypad;, ?ﬂbeddpugkemdnay include a

koS AL o B RBY SFreBFSR F Bnr SRsBOBER kit v,
which mﬁﬁhﬁ@hﬁﬁr}ér&?p&léﬁr@%é‘,&ﬁ tof Qfovid%;etfumn”iﬁ rfubhbfdi.i OAnother input
perform nodul ati on, coding,

mechamsm enaxeem tr@ Lcmxéﬁgew’rm mrRyuinclidet toalﬁbfmrﬂem@apahmtv and also

sl AT HEPLERGE R0 THO 18 oSl 7 S b e 502

the LCO™®3w.i er transform ng, dei nt erl eaV| ng, decodi ng, and
denodul ati on. In_other wreless technol

[0069] apphe %pme%&bﬂﬁegu@wﬁwn@l&é@%-L%%pdﬁct@k%rgggital pictures.
The DSBS EARRK:A83 i FedoeD, GIRGE AU HRSADS aTrole sce. i
anothercembudimemt eavédrhera operatieg sicoetding ko i techhologyadtbgr than Charge
coupied BRS SB35 78l BB oS4 reb TP S a8 Bhdleb S the D
502 to créb% ﬁ(j?&)eﬂ r?b%ﬁibntr@; %@téh’\%igrﬁa% théréb?rérfﬁb‘llngfﬂhé = 10 to determine

to sén nd receive e-mail or text
its positioas s\éajws other perirheralatmay alsatbsringkided 19 prt?wdﬁ addifjapaldunctions,
502 and v ri ous nmenories and interfaces. The
€g. racf@ﬁﬂgielgwglogr{g@ﬂ P enovabl e menory card 520 nay

[0070] pr PIG.O® iRty & safttar@ienvironeent Bmlthattlhayd:tmmmlemnted by the
of the DSP 502. Anong the jnterfac

DSP 502t She AOSP S AXEERS OPREING: SRS TVETNETL 604 that provide a platiorm

t . t
o wEPEVGE eI FRISRE: TGRSR e 1R cos provie
drivers tdrlehéJEnrklbstSCddwueCma:dwm \Aathpatamdﬂ'rdlzad intetfaces that are accessible to

applmca@nﬁ%& gre;;i'?né %&f&ﬂ\g\gﬁ em; Erhvz?ig %%4‘3 Igagtaeprpl|85t|o(?1t n%{nagement
semce§3'ﬂﬂ1§" 09?6 RatSHANSHEE LB Rtro Betiiiéni QEﬁE;BIlt‘éﬂoﬁ@ ruAhingr &l the UE 10.

uetooth interface, an IE .1 .1 conpliant
Also shmwnem Eigure & ancf aweb yowaerapplisetior 888t a mgdja playves peglication 610,

and Ja%ggﬂﬁjfﬁﬁf% a? E%W@Zﬁ@,&% % ﬁaﬁqéanear )5&&%5‘51% to operate

as a wiBVbroRBeRNalcWing 4 elses 3o hater feimativh irftd Moiths T select links to
i nput/output interface 518 may further connpect the
retrievesym vigwt web nages. shise megdia VR applicasiondii0 EARfiqIESs B&? UE 10 to

retrieve Andiftal QuBlic?dr AfisviRl iri&aib © THESIaVE Sppldt® 612°6MRY Gre th¥ UE 10 to

provide games, utilities, and other functionality. A component 814 might provide
functionality related to PMI feedback interaction as described herein. Although the
component 614 is shown in FIG. 8 at an application software level, the component 614
may be implemented at a lower system level than is illustrated in FIG. 8.

[0071] Some aspects of the system 100 described above may be implemented on any
general-purpose computer with sufficient processing power, memory resources, and
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ringing, playing a nelody, or vibrating. The alert 526
may serve as a nechanismfor alerting the user to any
wW@Roowarleolls events such as an incom ng call, aPCBEWS1080%037854
nmessage, and an appoi ntnent rem nder by silently
vi brating, or by playing a specific pre-assigned
mel ody for a particular caller. [0068] The keypad 528
networlc thrplighp it capabiliBSR bandie thet hecassapr vaddoad plaaed upon it. FIG. 9

NI SR R i R
one or%oi’é’ emb&dikRAB BfistIoR HeYeiRe El'hfaubbmg[/ltéreﬁ*y&éﬂ 680 includes a

al phanuneri c keyboard such as orak, AZERTY
processmaﬁﬁée(wmln inagy tepeeferred te asramentraharoc:ﬁaa@rr pait josyRd) that is in

commum&?E %ﬂ%be‘ m@mﬁx%&?ﬁrﬁ;ﬂ@&ﬁé%gﬁﬁa%y%rtéﬁgg%g‘?ead only memory

(ROM) 886, rahd&$C apeedeeynermolyr (RAKIRI 688, ainguidilitput (1/0) devices 690, and

navi gational or functiognal keys, which be 1 nwardl|y
networkdspmcg@ay devises P9 e n&chsaeruﬁS? [aY i mplegaied as one or
more CF é'rechanl sm nmay be the LCD 530, which may incl ude
P¥%creen capability and al so di splay text and/or

[0072] gr Thkisegohdatyhstorser 6841' ieetypichlly compoised of ©82 aravpreedisk drives or

Mgty oy Aum ot T e
device @ ,ﬁAMr THSt farie é%u?lﬁ’ ROl Qﬂ Q\forkmg fdettae S&dandanes®rage 684

e canera coniroller . I n anot her
may beemBmUionstnte pwgnfamnsrvahlolp@r%ﬂqa@daat;bRAMQSB gvhen such programs are

slocio 5188y ST TSR B PRI o oot i

are rea@slt_l’uﬁﬁl:j’Z prégrdfat estecation alRONISE86 daizngonyelatite shemahs device which
her eby enabling the UE 10 to determne its posi
typlcallwaa$ asmal ﬁ@mquqﬂ%ﬂhr@awt%ﬂh@dawg|WGBP66R%>'W of secondary

storage? L:I? & R/ %géﬁée Ct%p ledftB”s[ctét?gg?laF_J% égatg érﬁdh 8 to store instructions.

Access&@fbbwaR@M B@6rantnRAM 6&‘:‘2 ist thpicalypfastes thmptcemarwlarsbstorage 684.

DSP 502. The DSP
1007315 S eveSs B9 S0 BT S BRI, R Bt aiplys
(LCDs)" ?&Schofsc%%‘ﬁ a@.@tawgf %eQBSéraEGReyJét% itk iy SERE8, track balls,

4 provide diivers for the wireless device
voice rdrm:gdmrsa oard readess,ceandr tape faaders, & etherivgll-igpawn input devices.

[0074] ¢ ﬁ@ﬁb%ﬁ%\,@%gﬁggﬁu gt 'qﬁpé%e%o%%:?\%%{ tag% %ﬁ%@;@ﬂ&odems modem

banks, %‘Hﬁé’rhéﬁéarﬂsANﬁlvbr&@@ehB%ué (88B] @itedacs caldshetrigkeinterfaces, token
plications running on the UE 10. Al so shown in

ring CaFd&gquQGIS digtibutededatsr iugéacen fiiPPHacals. ouiteless Jaeglaarea network
(VVLAN'S"caa¥§§, l%?i’i)é tr%?ltsbé’oepﬁgrds such as code division muiltiple access (CDMA)

and/or global system for mobile communications (GSM) radio transceiver cards, and other
well-known network devices. These network connectivity devices 692 may enable the
processor 682 to communicate with an Internet or one or more intranets. With such a
network connection, it is contemplated that the processor 682 might receive information
from the network, or might output information to the network in the course of performing the
above-described method steps. Such information, which is often represented as a
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and Java applets 612. The web browser application 608
configures the UE 10 to operate as a web browser,
W@PR00omemes a user to enter information into forPGI/HSN09/037854
select links to retrieve and view web pages. The nedi a
pl ayer application 610 configures the UE 10 to
retrieve and play audi o or audiovisual nedia. The Java
sequencd of instrugti@ng tombegresutatb usifg Toocesspr 682d ayabe seceived from and

ouputedf oo Bl R 08 b ¥ P RRPARE i s i
carrier Wal8" adtieO Refiforfeesrindtidinh fetices 662 harghalsbeinclude one or more
conmponent 614 is shown in FIG 8 at an application

transmitier angreceivgrs| for (wikclessiy on oiterdise rapsmitingnaingniaselving signal as

0 le; is illustrated in FIG 8.
are WGIMF éﬁ%@?é@&ﬁé&éﬁ@?ﬁ ﬁ]é;&g'yst em 100 descri bed above
[0075] magubke infophatiemt whichmaningede data puinstseticmsruberexecuted using

with sufficient processing power, NMENDry . resources,
processoR i Weir Rl oMt b%dﬁg@pﬁﬂtfwmoaﬁr%—lt%”tf%g to the network, for

examplg,e@)e/ﬁéé%?f?v&rd‘E&‘f‘lﬁy@r%&ﬁéj paB&Band sirgﬁhpbr gi%hbl Hﬁbglateeﬂsin a carrier

I'cal, general-purpose conputer systemsuita
wave. flore bapélmmensigngl aspigriad erfibadied dn thercardebwdiveegenerated by the

neniorSL 3 ool A7 A DoPan B 5 B SER  eor aecrica

conducforGR Toakial Bables in(deduifds, irf oplicat aRBBia) foRekampd bptical fiber, or
menory devi ces including secondary storage 684, read

in the ainloy freersppceROVhe 6BEIMEaATo?AMRIDE SNriigobgseraRd) siggs! or signal
erbecd LB PHEr HetProdly B558eRPse Aol Wit seguonces, as may

be desiialik firasithed pAsceeBingar daneeatitigthelinfusmalion o2 trafbmitting or receiving
) seco_ndar_y storage 684 1s tyf)i CEH CONQr.i sgd of .one or
the informations; sihejpaselaanst sigpakotsianal ethedagd jadhecmier wave, or other

- i d .
types é’f?%,gi%i}sagddn%nﬁyio Péﬁ’v@g g%?rlééfte?” Eie@éloééd,(’\f&fe‘nf#do% hgtf-,%m as the

evi ce s not |arge enough to
transmiasibn woediumg nit be gBeemted agcedngigess@talmethods waluknawn to one
) Store prograns which are | oaded into RAM 688 when such
skilled i3 % @%s are sel ected for execution. The ROM 686 is

[0076] Usﬁrget Sroebest 683 tdxeeliteRN sttt dees dabmpidrcprogiams, scripts
read during program execution. ROM 686 Is a ) .
which ih@ccessest fiosr handrdiskiefiorny diske optipgi digk| fheses variews disk based

oetomERBE AR ] G100 5k 589 FERTO0E R b, o v

network/ @oahéttivitgadeviess! 6920 hahilé oy @ne prajessot 68@sis shown, multiple
Access to both ROM 686 and RAM 688 1s tgpi_cal l%dsf ast er
processara Maybe SRR \f iso Mae inguictipnd may be disgussed gs gxgeuted by a

proces%}l?}s’ 6@%&%0@65@@5& b BLQJRA SiffuitankbGaly d sefi¥fy,abr otherwise
executed by one or multiple processors.

[0077] In another embodiment, a method is provided for transmitting a control signal
from a user equipment (UE) to an evolved node B (ENB). The method includes
determining when an on-duration of a discontinuous reception (DRX) operation mode of
the UE is scheduled. The method includes beginning a periodic transmission of a
precoding matrix index (PM!) control signal using one of an assigned periodic PMI
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(LCDs), touch screen displays, keyboards, keypads,
swtches, dials, mce, track balls, voice recognizers,
w@20d/1esedler s, paper tape readers, or other wePCFKR290#M037854
i nput devices. [0074] The network connectivity devices
692 may take the form of nodens, nodem banks, ethernet
cards, universal serial bus (USB i nterface cards
reporting eesalirce thapreciesly alighewithithe stast aistheraryduratips andia,filstassigned

o B L S48t ALV B3] g s
include %%r@np’oﬂb@ﬂlr@uiﬁe' PefodE @l@ﬁ@nﬁs@wﬂ%f et PO @:brﬁh:&ls:gnal after the

r nobile comruni cations r adi
end oftcnaamfeiiheeon@mrat@n and é‘ﬂhéﬁt"(ﬁeﬂ'm%no € nge may also include
T r k i
ceterni§if 580 & P SpRBLRAUBREAF S, Lher 1he 8183 window i
associatet! with @ie on-duration ambbeginninganperiodis\PMi control signalt ivansinission at

e wncomtet o S o L Re T e oS At of
retransrﬂlé'é?:%r windfoH %@Hgﬂgeﬁlﬁgtt% BSI0MRY rahdmisdRorc 8t PMI control signal

m ng t escri bed nethod steps. Such
after the rétransmlsmon wihdah endsoffihermethadavay alse inslugdesioriing the periodic

vansSligh 55 LSBT Bk, BS54, 5 RRRC TRy By peren o

retransrﬁ?é@fﬂ?n' WindbW it Resbaatddolitptrecspdtiatiodat a si gnal
died in a carrier wave. The network copnecti vi

[0078] coWiniss sewah@mtwdﬁnemsch@@e bgRE RiPVKISAa, ihenBiRsent disclosure, it
should Eﬁgmlﬁggs %ﬁ? ﬂ'gat §ﬁ% rc}iY%cTo%'eﬁzsysién‘?% Fﬁﬂ hSENbas rﬁégﬂﬂ? Bidddi&d in many

now to one o
other s%&ﬂ@%ﬂhé‘;hﬁlthbut depdvting rfitom [tHe &p]rit [urcscopef of thet present disclosure.

e A ok, r o
intentioft fJQ Bt [n‘?ﬂeg % Wikg 4 eéjg@f\)én Hé?élne Xbampis, thbefahousnelements

a computer gnal or signal enbodied
or components anay be omv)mned‘ e |rﬂegl‘etﬁth anefhar systery gihegrtain features may

t he rrier wave generated by the network
be omiagh 460 FRISTHRAE

es 692 nay propagate in or on the

[0079] SUAI&S Qe&{m@.le%ts%l@ﬁﬁs cOBSyEtémE and methodsideiscibéd and illustrated in
i n wavegui d in optical nedia, for exa

the varioLibembasiments ardigpietopr seRATAlRAY bemémgﬁ?g Pﬁﬁlf?%fﬁted with other

systemgglgutogg(}ed 'cﬂwgshglsﬁgg{bgﬁrsyé FHE@Jt de gfﬁggrfﬂir{\ gﬁ@d’? gfn fhe present

dlsciosﬁl%que'@tﬁén |@nﬁa§h@ﬁn deSIdladnisseﬁoeselcbbpledpmcdtreq:tlyg coupled or
eneratlg%‘the i nforrrat on or transmtti

conmursiraif bifes i Po TPt 5uBBE i cormyfdi8ging through some
mterfac% g&%{lcg n?rnﬁéﬂlét'ée copdnBht, Wahethed" efichsuallyy iBScidnically, or

$'currently used or hereafter devel oped,
otherwi’sef dDther ekamplescofrchamngelesubstitutions, and alterations are ascertainable by
one skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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transm ssion nedium may be generated according to
several nethods well known to one skilled in the art.
WO 0®982060He processor 682 executes instructi onBCT/URNO%(37854
conmput er prograns, scripts which it accesses from hard
di sk, floppy disk, optical disk (these various disk
based systens may all be consi dered secondary storage
684), ROM 686, RAM 688, or €Ch&IM& work connectivity
Wht.dev.ices 692. Wiile only one processor 682 is shown,
ALSHAMESI"® processors may be present. Thus, while

1. AUS&f eqiibPent (), kenfbrispigssed as executed by a
processor, the instructions may be executed

& prasessercenioyredster gantio) a reeeiveniatie ssee cavigmeant ig haue an active
or m{hﬁép&ﬁ processors. [0077] In another enbodi nent,

a nethod 17s provided for transmtting a control signal
theoproregser fedhemwenfigrel) ta aomtrob\eo| trarsnnitide t8 ¢EIBYransmitting

The net hod i ncl.udes, de | ni ng. when an on-durat.i on of
a di SUBRP Iﬂaaeﬁ,tﬂr@P@M’%ﬂrm&%wﬁﬁh%n%wc Y finE
UE i s schedul ed. The nethod includes beginning a
periodic transm ssion of a precoding matrix index i
2. THAWE ofoclainoll wheneid thesactiyedinee i pam of ssdige@tinvetis deceive (DRX)
PMreporting resource that precisely aligns with the
start of the on-duration and a first assigned periodic
PM interval after the scheduled start of the
on-duration. The nmethod may al so j ncl ude conprisin

3. Ehwph efpmnef therprearding claiasivdarein the usse ep P“&%ﬂt‘? part of a long
i I end of one of the on-duration and an
term e‘@l%@?@é‘-?’?ir@é%'g nmet hod may al so i ncl ude determni ning
when a retransni ssion wi ndow ends, where the
retransm ssion wi ngow { S assocCi at@d wW.t h .t

he.
4. TheddE &l Wi Friharriesrdna Hags AV HRIPIGHEAGHYE Hamindiydes one of an on-
S| I - SH the tine of a first assigned
durat|orggﬁla%&e&rﬁ@ﬂlﬁ@lsﬁfﬁe\?@glﬁwﬁter the schedul ed start of the
retransm ssi on wi ndow and stopping the periodic

5. Ao T emamiingce kP ST soRL AR RaBierltUE) to an evolved
node Bi(@ﬂby%nﬁgmﬁt’?;ng the periodic transm ssion of the PM
contfol signal after a retransnission w ndow ends

determining Mbane enaaeiivies imenofen disaontinugusoracspian (FK) operation
t he op-durat,i . j several enbodi ments have

been @ngi@&eopﬁ '%%gﬂg‘]ﬁ%'égh%ﬁdi sclosure, it should be |
ﬁﬁdﬁiﬂgtwﬂdnémwsidrhef picsotingadatixshdess (RMY transmidsionawhen not in
be enbodied in nmany other specific fornms w thout

depar @6tiY§ tf"®&m t he spirit or scope of the present

di scl osure.

cycle.

6. The method of claim 5 wherein the UE and eNB are part of a long term evolution
(LTE) network.
7. The method of claim 5 or 6 wherein the active time includes one of an on-duration

and a retransmission window.
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The present exanples are to be considered as
illustrative and not restrictive, and the intention is
woeaotizoehe [imted to the details gi ven herei nPCHUS2009/037854
exanpl e, the various elenments or conponents nmay be
conbi ned or integrated in another systemor certain
features may be omtted, or not inplenmented. [0079]
8. Alser, edudsienti(UE), copprisimg; subsyst ens and net hods

BresPSEReR e B fo e i PIRsORIHLRELK Sk Ar M sy one of an
Wt h QlRele ISYSH SIS Fm@kikgﬁgcﬁe%mé'fe%ﬁﬁ préHise’lFtbhgﬁ’éS with the start

wi t hout “departi ng ope of the presen _
di sclafsamr en-dOratian oft 2 discohtinwousr regeption {RRXQ opemtisineaode of the

or directl oypl ed or, conmunieating.w t

y BAE A 7 SERI A G Rl BB anRPtbirdaSies ot e start of an
sone drlaiatiah ®f atfydditinubls fetepfior (DRXG operglipnanbde of the UE.
whet her el ectrically, nmechanically, or otherw se.

O her exanpl es of changes, substitutions, and

{ j o ai hh; j t i
o. T4 BEY 83 ¥ MLBRITACPRRSRoRE BRfef ool o thorit the PV
using e&gh sidceBitesmeihedi sarlcdicBVh eeportingre8ouEca\batil the end of one of the
claimed is: 1. A user equipnent (UE), conprising: a
on-duralipd @ne Bt aGtyRI®red to control a receiver in the user
equi pnent to have an active tinme; and the processor
further configured to control a transmtter to stop .
10. ThebEwfdlainySmretaiti 9 gvheneinithe iprekessorisl further configured to transmit
ansm ssi ons _when not

the PG 31 apsBoe Periet st EHer g Tesois gt M Retfatdly precedes the

start ofﬂié&ﬁ-ahfaimtﬁ_tnsmgpém madd.e. 3 . The UE of any
of the preceding clains wherein the user equipnent is

part of a long termevolution (LTE) network. 4 . The

E any_of th 2@lh N | ' [ VB d t
1. e 20 ol IaRhs EI0LYuhdh e BRGS0t I st Eonrqured 1o
transmit &g’ RNVB iugiy enfiret agsigned periddicetMbrpbding resnardet afterghe start of a
retranséﬁ&gﬁt{fg{yinsqigg\gg{gdEté%gngtgﬁrﬁrllg@rhggr?gn teagHEs)ucE:gss&l‘\Pe assigned periodic

PMI reporting resource until the end of the retransmission window, wherein the

retransmission window is associated with the on-duration.
12.  The UE of claim 11, wherein the processor is further configured to transmit the PMI

during an assigned periodic PMI reporting resource that immediately precedes the start of

the retransmission window.
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determ ni ng when an active tinme of a discontinuous
reception (DRX) operation node of the UE is schedul ed,;
w@e@awppi ng a transm ssion of precodi ng nat r PRI/UIEN037854
(PM) transm ssions when not in active time. 6 . The
met hod of claim5 wherein the UE and eNB are part of a
long termevolution (LTE) network. 7. The nethod of
13. THeaUR bf efaifh Mhesreclain M2, agheéred therrprcbmlsodﬁflmﬂ'@rotconfigured to
an on-duration and.a retran on wi.ndow. 8. r. ,
transmig s Sk ESPGERY ASSIRTISE PRESTS Db BREBRE. Py HiR, ipmediately
precedersréll%%ﬁ‘ tﬁné‘&@f&é e Rétraiisdioh Misdow BMhe DRW&)@(Eﬁo@fnode where
assigned periodic PM reporting resource that
the lea@rtenesuel getefmined ab tthet semsobat pefpagation -drlantafosenging the PMI

f
wansihias 35 repe S R B 8 B SR e R B BRRA Slorb s tag tme
of the ENB &/ reEQﬁeSchbsQfalﬂﬂadet%B@@ oarthe Pl tfhmmeélbnuous
reception (DRX) operation node of the UE. 9. The UE of

claim8 wherein the processor is further configured to

14. 'Itd]ge? rll%nog %ﬂf of Wai @1§a%eféfEQE%fb%%eﬁé&g ﬁﬂ?her configured to

repor i ng T'esolirce
transmiPthet PRI rantl tHeaehd of and afrthacnkdeatiomer ite atlive tuEeotﬁsmg assigned

claim8 or claim9 where t rocessokr s fur
perocicc B reprto resevies Acughdo E <irenay rlrerstupghh ihdow, wherein
the retr%fgenélgges O\Flf?é’ﬁéédcn&eﬁ‘%ﬁfh%é%nt&%tlbﬁ“md' ately

e start e on-duration of the DRX
operati on node. 11. The UE of any of clains 8 10,

15, I o B0 RACRSRRY oh ME SOBREAS . Ay gpranre t

transmif ?Iﬁ’é’rF‘MP YsrRS AH' §8sighdP fpehbélcSPMIt rePbritg eésfmm&mtlsah pnmediately
w ndow and fo transmt the PM during each succgﬁsw

precedasangmarrmebefm (thf_PW dusplien phihe BEuPReraliRni ModacWhgig the lead
time is afg{e&%ﬁﬁf ?fgt% %ﬁé p%sﬁ%\sﬁgg:’agaﬁée\fabf‘s%ﬁﬁn% the PMI transmission to

travel fiof €he BIE @Nan Blolvedendde Bf (ENB)i andl 4, prabessing laghtime of the ENB to
_ processor is further copfigured ta transmt the PM
receivedpiocags, Andsadar) haged onit B@l%‘ﬁﬁﬁ”%ﬁﬂpﬁ ng resource
that inmedi ately precedes the start of the
retransm ssion wi ndow. 13. The UE of claim 1l or claim
16. TRe UBhef elaim tiBewpersie dwopracessing tlag timeceffthg lrN@ ig gqual to about a

time duration of two sub-frames.

17. The UE of claim 8, wherein the processor is further configured to transmit the PMI
using a first assigned periodic PMI reporting resource after the start of a retransmission
window and to transmit the PMI using each successive assigned periodic PMI reporting
resource until the end of the retransmission window, wherein the retransmission window is

associated with the on-duration.
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transmt the PM using an assigned periodic PM
reporting resource that imedi ately precedes a | ead
WO pove/1edDre the retransm ssi on wi ndow of the BERXUS2009/037854
operation node, where the lead tinme is determ ned as
the sum of a propagation delay of sending the PM
transm ssion to travel fromthe UE to an evol ved node
18.  The(HRBY ciich 7, winaressihegprbegssor iefurther lcontigiBetido transmit the PMI
recej ve, rocesaMland dapt base

using anR 2gsighed Hegirdicy| SPSage gtﬁé)tcupgp%aglﬁgrecedes the start of

the retréﬁ%ﬁ{ié‘éié‘nmd%ocessor is further configured to
nsmt the PM fromthe end of one of the

on durat| on or the active tinme using assigned periodic

1o, TR PESBRRURY MR IR 8 PRRABRG, 8 e conure t

transmitWtHéd@MI' ﬁsuﬁ?smla”ﬁsfghedl peridédie Rt depatingnresbbrceT teat Ummediately
any of clains 14, wherein the processor is

precedersua bﬁdrtl%%hﬁfQjﬁ tlagi reteanspissian windaw Pf\/i el3dRAgPRgfation mode, where
the Ieaﬁm%qudﬁg%ﬂ%c $ %erﬁﬂﬁr& Qgglro%%ggﬁtgﬁtiégé\} of sending the PMI

y prece es a
transmumardw amée:rfrm-ﬁ th@?mgmo%do}vdmﬂ ¢ENH) anel & bgocfesam lag time
ime is deternm ned as sum of a ati.on del ay
of the ENE oumaping RmEePmerchataipased an i FMITEMisHet b e
to an evolved node B (ENB) and a processing lag tine

of the ENB to receive, process, and adapt based on the
20. ﬂPMertercm'rmnBBis(UEj ca®priging: UE of claim 15, wherei n t he

rocessin f the ENB |s.. . ; :

4 pEeaaPAEPBiPd: o anpF 4 el ot g JpBEe M ysing & frt
8, WhREkRhad!fEiddic PRaSepoitigl resbiee aftsrfthgwtad of @ retransmlssmn
transmt the PM using a first assigned periodic PM
repor\ftlnd@Wresource after the start of a retransm ssion
wi ndow and to transmt the PM using each successive
assigned periodic PM reporting resource until the end

21. Tie UBeofr gtirm a0 wissreimnthel prdoessontie cenfigured to transmit the PMI during

retransm ssion w ndo sociated with t
cach SURCRRANR | SSPIP TRRIGUE oPRL) AR (RGHEen il the end of the

retransrﬂfsgfbﬁsﬁﬂﬂows further configured to transmt the PM
I'ng an assigned periodic PM reporting resource that

|rmed| ately precedes the start of the retransm ssion

2 LR o i .S Bl S it A8 ARG onured to
transm.PMe PN e %ﬁﬁbgﬁgﬁe@%éri@dicc PRV repeRing rexpures ahatc enmediately
i mredi |y precedes_a lead tinme before the

precedMeah@irD'éﬂ\edﬁtrﬂnﬁmﬁﬁlQﬂWm@WDRx operati on node, where

23. The UE of claim 22, wherein the processor is further configured to transmit the PMI
using an assigned periodic PMI reporting resource that immediately precedes a lead time
before the on-duration of the DRX operation mode, where the lead time is determined as
the sum of a propagation delay of sending the PMI transmission to travel from the UE to an
evolved node B (ENB) and a processing lag time of the ENB to receive, process, and

adapt based on the PMI transmission.
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the lead tinme is determ ned as the sumof a
propagati on delay of sending the PM transm ssion to
W@ e@vatosds om t he UE to an evol ved node B ( ENB)PGEIUSZ209/037854

processing lag time of the ENB to receive, process,

and adapt based on the PM transm ssion. 20. A user

equi pnent (UE), conprising: a processor configured to
24. TherWBofidaia P38 edweteingthesprocessimgléag (PRl 9f thei EENBds fagusat to about a
. aﬁsiqg d peEiodic PM reporting resource after the
time duggtion;of fyo SUPEF MR i ssi on window. 2 1. The UE of claim

20 wherein the processor is configured to transmt the

PM during each successive assigned periodic PM

25. A ceppuler ngadaiyeunediunhhaving eemedenieadable eede gskagied therein for
W ndow. 22 The UE i ' 1 i
executdh 3%y Bss ¥ sl bh8Li, B R fe aetbe g ifroment ne

steps oftife rAlgthot ®f any awel afitksimeed foorli c PM  reporting resource
that inmedi ately precedes the start of the

retransm ssion wi ndow. 23. The UE of claim 22, wherein
the processor is further configured to transmt the
PM using an assigned periodic PM reporting resource
that inmediately precedes a lead tine before the
on-duration of the DRX operation node, where the |ead
time is determined as the sum of a propagati on del ay
of sending the PM transm ssion to travel fromthe UE
to an evol ved node B (ENB) and a processing lag tine
of the ENB to receive, process, and adapt based on the
PM transm ssion.24. The UE of claim23 wherein the
processing lag time of the ENB is equal to about a
time duration of two sub-franes. 25. A conputer
readabl e nedi um havi ng conput er-readabl e code enbodi ed
therein for execution by a processor in a conputing
device for causing the device to inplenent the steps
of the nethod of any one of clains 5 to 7.
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