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I ndex Feedback Interaction with D scontinuous Recepti on BACKGROUND

[ 0001] Easily transportabl e devices with wirel ess tel econmuni cations
capabilities, such as nobile tel ephones, personal digital assistants,
handhel d coMRAM@Y¥EBY08nd similar devices, will be referr BOI/USOMABESH as user
equi pnent (UE). The term "user equipnent” may refer to a device and its
associ ated Universal Integrat ed Circuit Card (U CC that includes a

Sub ib | denti t dul Sub ib
ey hour . (L L SRS Bt MBS Rabgcnr e, o o
(R UM appl i cati o &rdhagk h’ﬁ@é&Ctth'l wib Risgpbtinueys|Reegplisut such a card.
A UE m ght communicate with a second UE, sone other elenment in a

t el ecommuni cati ons network, an auteg(pak ﬁ uting device such as a server

conputer, or sone other deV| ce. A communrcations connection between a UE
and anot [8801F onpasilyritanepartebedevicesewith woeless tﬁédomrauriinbdt'@ns capaiilities, suchsone

ot her type of xchange ich c be eferred to as call or a
Seaei on B BHR* dediRBE o REtmaRa il S EBRRET ek sbiRule. ol SRR ced
net wor K a@ms\gmcw refeereti t@asrdnemusmtfqo@nﬁd(umamfaamphcs\er é@uupmémr’m tﬂat
wer e not |ous adv ed network ac nt m ght
i ncl ude, fe?%i >€J§H'ﬁg §ﬁ3§ lﬁyﬁésag “? Férch'épafcﬁ&ﬁéﬁﬂ}ﬂg‘ g8 fon or
ot her sys&mbaﬂmeaﬂw mmeheszw@m@é@nhlagmrwml Saskctban iddnet gew;uuel ent
equi prrent in atraditional wreless tel ecormunl cations system

advanced{t5iVh applicglion o5 & Remeahie Hesr dgelly Hoduler (- WEW arpligatias of raay refer

| ong- t er P RY Abwikd MbIfvitialit SSUH PERAL A UBRISEHIDARHAIILRE with £ $ddéns L@\é%@ed
equi pment that desi gnates access nodes, for exanple nodes that provide

radi o acetberelpmeniina telrppnnupications REtworks an eﬁ@maé%cwa'emgé#eyrceéacm 8SHRerein
by the tgg &Nﬁnpuliéko&?ﬁon@aﬁxepﬁéwaém dobfindrAeABhd bhihdcfok BEMERNGALE a a

packet SWI tched node, wherein a data streamrepresenting a Bortlon 0
cal | or awdksraempongnimigst pramae gavdiea eall petle faesfgl, we somei efoer fype of ﬂaﬁaer S.

The. packeichaffid By LARfichBah bensmiih fal hoth fr S0usigh. L 0 3 destination along

di fferent pat t arrive at t estination at different tines.
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(Vol P) i S nown syst S For 8sed voice o nrcation
over t heprevibestnetThig MVamedl histplork aw:esls egtfipment\Dight include, for example, an
2009/ 120(9\1%\: ng%é@?@ﬁlEﬁ&ﬁer than a base station or other systems and devices that are
more highly evolved than the equwaient equipment in a traditional wireless
telecommunications system. Such advanced or next generation equipment may be
referred to herein as long-term evolution (LTE) equipment. Later generation or future
advanced equipment that designates access nodes, for example nodes that provide radio
access network {(RAN) connectivity 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 fo a
destination along different paths and might arrive at the destination at different times.
Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol (VoIP} is a well-known system for

packet switched-based voice communication over the Internet. The term “VolP” will refer
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herein to any packet sw tched voice call connected via the Internet,

regardl ess of the specific technology that m ght be used to nake the call.
[ 0004] For a wireless VolP call, the signal that carries data between a UE
and an ENS can have a specific set of frequency, code, and tine paraneters
and ot her cW&2X¥1@¥PStics that nmight be specified by t RETERIRBYnnecti on
between a UE and an ENB that has a specific set of such characteristics can
be referred to as a resource. An ENB typically establishes a different
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spati al imegwp%_ in the second case. Receiving multiple concurrent
transmssions froma nulti-antenna transmtter by a multi-antenna receiver
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t hi s di scl'osure, erence 1s now nade to the follow ng brief description,
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on- dur atiil\c?er[]:%nggl% s?rfe;ﬁﬂg o gétiaoo Sea{cﬂ Fanferth2Chr to increase the reliability of the radio fink
between the UE and the ENB, for example by transmitting redundant streams of data on
the multiple antennas. These different communications objectives may be obtained:
through spatial multiplexing in the first case and through spatial diversity in the second
case. Receiving multiple concurrent transmissions from a muiti-antenna transmitter by a
multi-antenna receiver may involve complicated processing techniques and/or algorithms.
BRIEF DESCRIPTION OF THE BRAWINGS
[0006] For a more complete understanding of this disclosure, reference is now made fo
the following brief description, taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals represent like parts.
[0007] FIG. 1 is a biock 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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equi pnment according to an enbodi nent of the disclosure. [0009]FIG 3ais an
Illustration of a periodic preceding matrix index (PM) reporting resource
relative to an on-duration and a retransm ssion w ndow associ ated with the
on-duration %%dl ng to an enbodi ment of the disclosure.

20091120605 8/ 037854 [0010]FIG 3b is an |||ust'F%W%H°9é9F7sa1 peri odi c
precoding matrix index reporting resource relative to an on-duration and a
retransm ssi on wi ndow associated with the on-duration, depicti ng some
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precedi ng" ma M SSi oNs turne accordi ng
of the dmhddirsentaf tHeddiddddtres 3d is an illustration of a periodic precoding

matrix i[Hﬁl'F ‘ffl e TBE Yot iRfaton of a periodic precoding matrix index reporting rescurce
relafive 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.
[0612] FIG. 3d 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.
[0813] FIG. 3e 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.
[0014] FIG. 3f 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. ‘
[0015] FIG. 4ais an illustration of a periodic precoding matrix index reporting resource
relative to uplink sub-frames and downlink sub-frames of an evolved node B according to
an embodiment of the disclosure.
[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 fransmissions 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.



relative to an on-duration and a retransm ssion w ndow associ ated with the
on-duration, depicting sone precoding matri x index transm ssions turned off
according to an enbodi nent of the disclosure. [0013]FIG 3e is an
illustration of a periodic precoding matrix index reporting resource
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on-duration, depicting sone precoding matrix index transm ssions turned off
according to an enbodi ment of the disclosure. [0014]FIG 31 is an
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[0022] FIG. 9 Hlustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.
DETAILED DESCRIPTION
[0023] It should be understood at the outset that although illustrative implementations of
one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of technigques, whether
currently known or in existence. The disclosure should in no way be limited to the
ilustrative implementations, drawings, and techniques illustrated below, including the
exemplary designs and implementations ilustrated and described herein, but may be
maodified within the scope of the appended claims along with their full scope of equivalents.
[0024] In one embodiment, a user equipment (UE), is provided comprising a processor
configured to transmit a control a receiver in the user equipment fo have an active time;
and the processor further configured to control a transmitter to stop transmitting precoding
matrix index (PMI) transmissions when not in active time.
[0025] In another embodiment, a method is provided for fransmifting 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)
tfransmissions 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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control signals according to an enbodi nent of the disclosure. WO

2009/ 120605PCT/ US20091037854 [0018]FIG 5b is an illustration of another

met hod of transmtting preceding matrix index control signals according to
an enbodi mag‘;gﬂ)é%tszh@_di sclosure. [0019]FIG 6 is a diagramof a wreless
communi cat i Ons  SY2P%Mh i ncl udi ng a user equi pnent oper abPETPRIOL3HE of t he
various enbodi nents of the disclosure. [0020]FIG 7 is a block diagramof a
user equi pment operable for some of the various enbodi nents of the
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enbodi nmefepertiog resmires @fierothgr etart of an on-duration of a discontinuous reception (DRX)
operation mode of the UE.
[0027] In another embodiment, a user equipment (UE) is provided that includes a
processor configured to transmit a precoding matrix index (PMI) using a first assigned
periodic PM! reporting resource after the start of a retransmission window.
[0028] Figure 1 illustrates an embodiment of a wireless telecommunications system 160
that includes a UE 10 capable of communicating with an ENB 20 or a similar component.
Transmissions of various types of information can take place between the UE 10 and the
ENB 20. For example, the UE 10 might send the ENB 20 various types of application layer
data such as VoIP data packets and data packets containing information related to web
browsing, emailing, and other user applications, all of which may be referred to as user
plane data. Other types of information related to the UE’s application layer will be familiar
to one of skill in the art. Any signal containing such information will be referred to herein as
a data signal 30. Information associated with a data signal 30 will be referred to herein as
user plane data.
[0029] The UE 10 might also send the ENB 20 various types of control signaling such
as layer 1 scheduling requests, layer 1 control signaling (CQI, PMI, NACK/ACK, etc.), high
layer radio resource control (RRC) messages and mobility measurement messages, and
other control messages, all of which may be referred to as control plane data, and is
familiar to one of skill in the art. The UE 10 typically generates such messages as nheeded
to initiate or maintain a call. Any such signal will be referred to herein as a control signal
40. Information associated with a control signal 40 will be referred to herein as control
plane data.
[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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[0022] FIG 9 illustrates an exenpl ary general - purpose conputer system
suitable for inplenenting the several enbodi nents of the present
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of a 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.
[0032] When the UE 10 sends a control signal 40 to the ENB 20, the ENB 20 might
return a response signal or other controf signaf to the UE 10. For example, if the UE 10
sends a mobility measurement message to the ENB 20, the ENB 20 might respond by
sending an acknowledgement message or some other handover-related control message
to the UE 10. Other types of responses that the ENB 20 might send upon receiving a
control signal 40 from the UE 10 will be familiar to one of skifl in the art. Any such
response by the ENB 20 to a contro! signal 40 sent by the UE 10 will be referred to herein
asa .response signal 50.
[0033] In order to save battery power, the UE 10 might periodically alternate between a
high-power mode and a low-power mode. For example, using techniques known as
discontinuous reception (DRX), the UE 10 might periodically enter short periods of
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 fo herein as off-durations. A balance between
power savings and performance can be achieved by making the off-durations as long as




WD 2009/ 120605PCT/ US2009/ 037854 di sconti nuous reception (DRX) operation
node of the UE and a first assigned periodic PM reporting resource after
the start of an on-duration of a discontinuous reception (DRX) operation
node of the UE. %0027]In anot her enbodi ment, a user equi pnent (UE) is
provi ded t hAYOPH¥I0WEs a processor configured to -transnPEVESHPUBES ng
matrix index (PM) using a first assigned periodic PML reporting resource
after the start of a retransm ssion window. [0028]Figure 1 illustrates an
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radio c rlg&ﬂfl | %dcliétér?nqgat,on of the sizes of the on-durations 210 and the off-durations 220
might be based on the quality of service (QoS} parameters of an application. For example,
a VolP call might need a higher level of quality (e.g., less delay) than an email
transmission. When a call is being set up, the UE 10 and the ENB 20 enter a service
negotiation stage in Which a QoS is negotiated based on the maximum allowable delay, the
maximum allowable packet ioss, and similar considerations. The level of service to which
the user of the UE 10 subscribes might also be a factor in the QoS negotiations. When the
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 o 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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| t te bet h d
Csi g+ Selihing Awen U YOG BIsST vivGe 2oL pRYES R g tGrinlTEF LE B 20,
per| i odi & étﬁén%{t%zfatastb%é U Dakkst thé UIEGIE]GiWaseJngblel tg he:pmveprooeﬁss duing ﬂslﬁ
UI‘II’] data can e recel v uc erl ods erein
o on2 denkraion 2180 Nste et ecUb Ramaseamadt s otihe G GBS g &@EB

mght epegn Hﬂl%%r‘i ?ﬁ%h@% idiranbrhisBioR @WedovE RBG UTIs intay requires that thed laIEdOdat a
is not receive

A bal ancevbbrmecnoSoHEPTRE W OAIERRL Kb PHERE s TR Be e oed B i ng

the of f _dyral oS BFrdcBifhghd bR RAA 2BEdikSERAAY SEtdhd antenna for
transmitting — so the UE 10 can receive and transmit concurrently.
{0038]  Turning now to FIG. 3b, PMI control signal transmissions are discussed further.
In an embodiment, it may be inefficient for the UE 10 to transmit PMI control signals on
every PMI reporting interval 250. Specifically, during some of the PMI reporting intervals
when the ENB 20 is not transmitting to the UE 10, there may be no benefit associated with
the UE 10 sending PMI control signals to the ENB 20, because the ENB 20 need not adapt
communication parameters for communicating with the UE 10 at that time. A wide variety
of techniques may be employed to reduce the transmissions of PMI controt signals. As
depicted in FIG. 3b by dashed arrowed line segments, the UE 10 may turn 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! conirol signals during the PMi reporting intervals 250a,
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possi ble while still keeping the on-durations |ong enough for the 11E 10 to
properly receive data. [0034] The term "DRX" is used generi cally to refer to
di sconti nuous reception To avoi d confusion, the ternms "on-duration" and
"of f-duratiqn’ so be used herein to refer to a UE s capability to

recei ve data. e5|3es the on-duration, the active time HQTPﬁﬁ?‘PFﬁS“‘tl e
that the UE is awake, which could be Ionger than the on-duration due to the
possible inactivity timer running which will keep the UE awake for

addi ti ongéoy, i75pe 260 t25@ absﬂl@'ﬁ’é[ﬁdzﬁh So5@S! pgoif 0 éfﬁ‘éé%r ion
Part nership Proeect Ilg Techni cal é e?f@;‘(sl{(t:}gtlg?\ ($g‘§g %@6 @E%ﬂ fhe

[ 0035] Fi $fhedule crfﬁh%:@nrmsma%?q a@@ﬂetﬁéﬂmes dqvtransmit-oauena oothe RMUreporting
of f - dur aj{Hiss b dﬁﬂﬁ]ntHgfﬂ MM iélgéo?w?al%?tﬁ %thslfbrhbﬂhﬁ Bnﬁ:@‘ﬁﬁm%ﬁ%‘ﬁd

alternate Intime w dur at'i ons ower
Tradi t i ofeedoninue iedrapemitdhe B icortsol signal ding asgh |sngcashye@ﬁ.4ldepqtm@m@emalo and

D0 e oL ultE 36 Kf e PGy OEF bl P e 28fke (2B (A hnay be™ O

be determn at  an entire ¢ one on-dura
of f - dur ainstowrctatP by $reotNEB Iﬂaﬁ'tat ﬁ(‘shnuldl suspeh transnditing P M |- ot Ithes end ofrthghdn-be

U 56”12&?%@041&%@@%5?@ S b acum oPie. LB DASSER Bhat el o i PR onPlr ' "€
1 S ey L, st e e o s
of Lhe Sigeey by i W TU o 8 ol AR AR dion et on ez shanesy
gxiarrpl e, cgmd}(ghf caII m ght need a h{/ﬁher | evel of gual ity (e.g., less

UE 10
ond i he BRSO Eifpise novelds bich o B CPaEY) 3167 gisminSiof o i{f@%@eé iner
negot i at m%nlaﬁ@ﬁmntt e mgnnrm?eﬁgﬂt.ﬁmwmmwm igeal FaKhgHE P @b@h.hﬁ he

packet |oss, and sim | ar consi The | evel of service tg wh

user of ipleavalhat imeedialsly geacedss the an- dwatien 219 Abd sonfinpesHe tegpgmit the PMI
negot i at imdr siYRANUUIRG R RRESIR/EPII féﬁonmgca{éwélazae lhﬁiﬁfheeéﬁdil%f thehad, the

ENB 20 sets the appropriate sizes for on-durations 210 and the

of f - dur aduratieh onthe ¢ He adive tioss Bémgmn[r@otﬁ']mﬁ'ﬁs e RN qcpirpd gignaly,
PM conty Fﬁv‘nﬁ SRl hdibRNAG B enﬁe %rnedﬂému@ﬁ%e éNBI 24 ﬁiatkyt&é e Bsricaned

peri odic reporting intervals 250 are shown relative on- duration

210 and the ﬁ@ﬂirmﬁi %lgn@rfrmm R WE2HDY to Iprocssadhe B é&fpanattqneaa%iq getegmine

peri odi Goy to adapt communication parameters by the start of the on-duration 210. In some
contexts this may be referred to as resuming PMI control signal transmissions.
[0040] Turning now to FIG. 3d, PMI control signal transmissions are discussed further,
In an embodiment, the UE 10 continues to periodically transmit the PMI control signals until
the retransmission window 230 has ended, then the UE 10 stops transmitting PMI control
signals. The UE 10 may begin transmitting the PM! control signal either during the first
PMI reporting interval 250 of the on-duration 210, for example the third PMI reporting
interval 250c as depicted in FIG. 3b, or during the PMi reporting interval 250 that
immediately precedes the on-duration, 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 PM! control signals from the third PMI reporting interval 250c through the
eighth PM| 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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PM reporting intervals 250 may be referred to as assi gned periodic PM
reporting WO 2009/ 120605PC T/ US2009/ 037854 resources. The PM reporting
intervals 250 depicted include a first PM reporting interval 250a, a
second PM reporting interval 250b, a third PM reporting interval 250c, a
fourth PM W‘éﬁ@?’ﬂ?"ﬁ% interval 250d, a fifth PM reportil)ﬁgvﬁ‘f{wzqﬁ\zgﬁi‘ 250e, a
sixth PM reporting interval 250f, a seventh PM reporting interval 250g,
an eighth PM reporting interval 250h, a ninth PM reporting interval 2501,

250k, apitie PRATEIRN S b KRbefpita p@rofl) SYaRY Nt ARG SRR RN

assi gnegdssigiddqstiredicMMIirreparting nesourdeamiibihe eB8 0f the refrasmiesion widaw 28fgoi ng

d that P i ng. int | Q PM
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ransm contro Sl gnal s ri eacC VI . I epor,tl LNt erv SIn
t he assﬁgﬁé@‘qhmedr%'ﬁ%ﬂ%ﬁgar}de@%ﬁﬁggg ,rgt@smﬁloga ’Eﬁo‘f’%%glbégmﬁaallwa‘?%éﬂsol igd
line ar aus esTRR: TBhEANS MBS MR 230 BrdVheestuln okpperstomi feriotiior t he

ENB 20 to fetransmt data to the UE 10 that the 0 wa nabl e to, receive
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cont rol repastng ntendli 29 thed impediatalh PISCRESS HIIIANTMEsRY, Wi

20091129%9%@875@%&{&%4 Qi%ﬁﬁéﬂd&ﬁg heach Heces3hRf PMR Eqrtingbibterva? 280, uidib Gje,

250k, an 1. The UE IO analyzes the schedule of the on-duration 210 and

det er mi read of thetreliargmission wiklowA3% he PM reporting intervals 250 during the-

first PYORAOT (RIS abtéctite (et EieAbdverd PIRe Rrolusighdl Arardfesiond to'
0 e

continu transmt M control signal during each successjve ?me
t he

report i regenartosradsiit ofra variath ef eiried comhBatitnsandheX eRFITERINY tednend
Scspena Py T Re QTGRS ot Sl g8 pipptscig b

suspend I'ng ) f the on-duration 210 or the end of
the act ipresent disclobtrei sAdditianad tesboicahdetaisarsipted 1q HiscominuedheEPiQ) grRRk
transmtted by the UE ik pdene ; el R dRkcetingmal s

t r ansni tclp@EFt'Bé "PCH%S %Ed jlagS'gﬁ%ﬂ Eray c%%?gédﬁﬁ%g\%vnﬁr{ﬁ%ﬁg %ﬁ bgs od on current
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transm ssions are di scussed further.
reference tor all purposes.
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In an enbodi ment, the UE 10 may transmit the PM control signal during the
PM reporting interval that imedi ately precedes the on-duration 210 and
continues to transmt the PM control signal during each successive PM
reporting i %{ O until the end of the on-duratio dof t he
active ti rrewog{/ eg"l%ér:l’nl ng transmtting the PM control nP&r §P Osﬁhsm ssi ons
before the start of the on-duration 210, the ENS 20 nmay be able to receive
the PMcontrol signal fromthe UE 10, to process the PM information, and

to detenppfi NomirkiRg aAPto FIETTURI qeéltmn@aéeﬂaﬁsﬁrps bauvetehetret P rei,ort;h@
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details related to discontinuous reception (DRX) operation nodes and
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herein by reference for all purposes.



WO 20091120605PCPUS2009/ 037854 [0044] Turning now to FIG 4a, the timng
rel ati onship between the PM reporting intervals 250 and a plurality of
upl ink sub-franmes and downlink sub-franes of an END is discussed. In a
practical wireless network a nunber of tinme |ags are observed between the
UE 10 transWPPHYP®he PM control signal and the ENB FSTAGAEMPHEt he
communi cati on paraneters based on the PM control signals. A propagation
delay is |ntroduced by the tlne |t takes for the radi o frequency signal

emtted b e 0 _cont ai PM con hr ough
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[0047] Turning now to FIG 5a, a nethod 300 of the UE 10 for controlling PM
control signal transm ssions is discussed. At block 305, the UE 10

determ nes when the next on-duration 210 is schedul ed. The ENB 20 may
instruct th 0 begin this process. At block 310, e 10

det erm nes \%léﬁugg]%%&r etransm ssi on wi ndow 230 associ at e%é%mtzpl”foﬁ"é“
on-duration 210 is scheduled to end. In block 315, the UE 10 identifies or

‘selects a PM reporting interval 250 that precedes the start of the
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reporting I nterval 250 t occurs before the start of the on-duration 210

or the Q%Wﬁ‘%l?’esﬁé@’é@ﬂh?ﬁ’é‘ q%&ttont?dot he last PIAl reporting interval 250
that oc C[uéﬁaébefﬂ&rtﬁoékh@cﬁ tRé U0 tRRsAils @h& le Bn#dOsighdl cANGE Rfechitbedi ment

however %/ select the first reporting interval after the
start ofrepdring interuaia2d®n InEm eﬂﬁ@dlm\?nldhﬁﬁyo%‘?@ﬁ@ét oft black 324 tmanincludert i ng

interval, ﬁ{ e S%'se‘d; pr eﬁ’q gro%sé f&ﬁer‘éﬁm # rp?éde@é‘ 33@anly%@ut(ﬁ9 8102320 at

reportlng I Igns wt he start e on-duration
210. [ OGH8hppopiiate dine3 D, extameleug the timeah $he @aéefttwé PhNIrepasting ipfergdl g¢h1 Abn t he

SToon ShfdlarerRang rafrsiciotindol 240 aaBoBRRAMITR on WBA 200385t O

bl ock 3 inc rocess or a epi ng Erocess erein the
process b2e6 compget@:k drpresesd mrmm ta blotie32(h pBy [popigdntaugh blocks 326anpl e at

the ti t h 2 t .0l 5,14 the
ret ranrsrﬁzgsﬂ?)e ?‘{/ﬁsﬁé é\‘r;%iff g/l géa?n?ﬁt&dﬂ lﬂi ?h'\e{@%nggﬁarlaoi %11% gtfg as Ino been
conpl et eshbddineemy dtcasssn&él@tuoelt thahsthe dJB| t ked@®rmByes| tepiPM) vdluesughdior ocks
320 and

e 0, o the
ENB 20, AR IaEeR W b S Edn b e Bmal s Bractydifinal 0 | 1e
PM Vi’:1| l!ﬁéU&ﬁWtﬂamsnm‘sghaWImmnfrgrs@iﬁt] lat ﬂ?uigheamlgmm ﬁfthgl\;lmll?bpom?glt r ol
si gna so_under s t hat the transmits the contro
si gnal ‘Pte’a'ﬁw ?Wéaﬁﬂgn%lg@ﬁﬁ NGFEEHE“SM reporting interval 250 over
assi gneqo®#g] r eNWIddkERT, Hthe rfemlsnﬂ&@dﬂhlnﬂbmmwhs&@ed fvith free on‘duratwn

t dow 230 t tion 210
Compl ot G0 bt oBNDEiRds 1o PRORasoHE TBATHA SHIDIORGsH0or; SN 5 ERRFERERHAR 1o

i ncl ude n@élt‘iblb%tﬂﬂ:nﬁ@?b@éﬂl@ trahEHBEIoE Tf PMIQJonirdf sugmm uaﬂn thé eahel 30T Kturhde
met hod 300 returns to bl ock 320. [0050] Turning now to FIG 5b, a nethod 350

of the WEbPgkBP controlli ng PIVII control signal transm ssions is
di Scussgd?]soé\h bhskg %é@ tot#‘ie gk, é%é{ﬁé&wﬁ) '&ﬁ%éﬂbémﬁfb‘?cﬂ%lhr%mmﬁéérﬁ?dt0”

210 is led to begin and to end | ock 360, the UE 10 determ nes
when signal transmlssmns lS 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 refransmission window 230 associated with the next on-duration 210 is scheduled to
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the retransm ssion w ndow 230 associated with the next on-duration 210 is
scheduled to WD 2009/ 120605PCT/ US2009/ 037854 begin and end. In bl ock 365,
the UE 10 identifies or selects the PiVII reporting interval that precedes
t he next schedul ed on-duration 210 to start periodic PM control signal

transm ssi 0@ 2008&20608scri bed with respect to bl ock 315 BOBYEWYHEYE 10 nay
select the PM reporting interval according to several different selection
criteria, all of which are also contenplated by the nmethod 350. [0051] At

bl ock 370, the UE 10 transmts the PM contro t ect.e PI\/]
Fepor t1 hegin 0G0l ToBock BRb.dhe b TRIORENES & ReERIRE LU TP SO PRI 570 o

| ncl ude,a ugLd (Y RHCEREARE aombiGaRbRN 2 Y Q@eﬁért\/\ﬁ@roﬂim FtMue cﬁmﬁﬂesgnaﬂSO
only exg utes block 370 at the appropriate tine, t he tinme of

t
t he sel tabsissiws. réﬁdﬁﬁﬁ:l’lb@dlWﬂi"éWQPG@S(ﬂocﬁtmﬁl ‘8?9{’93% Uﬁp%t'ﬁégéﬁ'e%mﬁt i on
210 h t |

as oA 5%@?{@7@{ a%%dfﬁ? tB%@Eé%pdlff&rer SiedtRnkirifgis, 3I7 8f wRith|p0Ris6g

t hr ough O periodically transnmits the PH control
si gnal t:mtbrhnpla&klﬂnﬂﬂe n1ue1h<a:h3@hbod| ment, it is understood that the UE 10

re- det eﬁﬂsﬂﬁ 3nH]Elocgﬂsgﬁaih"éetﬁltiafbd{rgﬁsrﬁlﬁf t(P%er 1t &) élfopﬁlgﬁéic PR dIE@BE PVRST ON

of the al’so un e UE 10 transmts
the PM r&itingointesva r2H0. atn abanbddireetts Hieypegessing obb!qchéﬂﬁmnar'ép@wda Ag

interval 250 over assigned P 0345, if
the on- H{ﬁ‘ﬁlﬁglpé‘?f’eﬁiﬁrﬁg 'Yé?gégm{ %Hg}%@%gésg ﬁ:gfop?'{gggegs to ‘%) ock 380, At
bl ock 3@ aggispridie fitle] ideeiarﬁplestﬂretsméef:MS sezeetenmmrr@porrtmg irdenvat 260y it t hat
precedes the_retransm ssj.on dow 230

cont r ol blckREp: i ﬂ‘&r@"rﬁ‘gé{'?fh%% Egs H%ts%?rmpa%‘aév&ﬁ% #e?@%dpec Fd()ggbgfg ‘above,
the UE HJ 1580ing ir@sgh BIBEksPIC aRpars, the Umtlerpeabdleailydramsngtsttbe bl exontro!
differen selectlon criteria, all

whi ch t hod
350. | nsignsttadhe ENBSD o e "PRR%\?%'% it Brdriders ?Pd&ﬁ?glﬁifgﬁ%q? h‘%ﬁ@%%% M ed
the met gl \BRRsERY/GIMBIBARNRE cBch Ry tmamﬁsslonsmfghaIFS\dInmntrbEszgnaindtnSt t ed-

d the Tet dow 230 k38
Cr aneni wsotindereiaodcbat o UES G arergls RENSPEEISIENaA FRUL e S e 85
250. 1n gg, %@ﬁ@g&?‘ﬁﬂ 08 FHRSBP sbaighealPIM iepéiiAg ossarcesnc ude a waiting

process or a s gr 0oCcess erein the proc % ?1,1%9 execut e &'p
Be ot 1045 Apn A8 pIicHIZo: 5 on GPraiRn 1D Bas BoPRES e BIOCPHATE Brobesdsy
report Inﬁﬂ’&k%r VAl b!%ér%s@t g@' OekiBRRntifids drhgdidcts B se;bdrmgmm@mv {30 has

not co the nmet ho returns to bl ock 385. t hr pu

bl ocks 3Bécedns 39 estranmissionl @indewi 21 toasRY QrTERYRE t@”g?fﬁw C@B'f‘?é F@Inggl gnal

to the ENB 20 10 a1 SIRAMLIRRA reddect & HIBEESHS aBSkd, iR UENRD Wy lddlace the
PMI reporting interval according to several different selection criteria, all of which are also
contemplated by method 350, In another embodiment, however, after on-duration 210 has
completed the method 350 may complete and no PMI control signals may be transmitted
during the retransmission window 230.
[0053] At block 385, the UE 10 transmits the PMI control signal on the selected 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 setected PMi 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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WO 2009/ 120605PCT/ US2009/ 037854 determ nes the PM val ues and/ or
information for each new transm ssion of the PM control signal. It is also
understood that the UE 10 transmts the PM control signal at about the
assigned ti reporting interval 250 over assigned PM reporting
resour ces. %@EHER bI ock 390, if the retransnission wh ﬂgW 0P84S

conpl et ed, the processing returns to block 355. This can be understood to

i ncl ude stopping periodic transm ssion of PM control signals until the

hod j
et oSS ol AL BC i A3 G Lkl PP B
oper abl sighatl. It maleqmndem@odﬁbddhs Uﬁ 10 manamﬁs; thes B cobinel sigral at skoubshe e

o1 o AROAEE (gl B FR bSiRfq LR bl tioncl i Rpbrnt e 68, °

hatndz Ft {{Oﬂﬁﬂag@& bleckB90s ifrthd; rehgsha:tszcmsmmibmsq ﬁm):amaletmt tﬂad)bmcessm ter,

a tablet co . apt o ut er,. S i ng sone
o ar1 CetaE ek e OB B EIEH 1P MEae Yphiie Bafes - HSEBARP 2 TG
is not @M]%?fr@ﬂsugﬁialspﬂﬁ:ﬁhemhw laso ektniing ¢o bloksie 370. po;tabl ed I apt op OII:] tabl et
conput er r r is a specia ose .communi cati,ons devi suc

cobr e e ETe Bulshelte hGuESs SRGRFatoas Ble e A enfraRie of S e
devi ce kmsid Y@d The @E\ﬂ@iscdﬁéraﬂl@ f@nmmer&mgoahpasemt of fhb&hédlﬁ)shﬂe rma tihe a
portabl e, laptop or other conputing deyice. L%E@H gtaug B :

speci al ﬂﬁ&fﬂ’%@t*‘fh%ﬁ% @d@ﬁteﬂsfodﬁ‘?ﬁedam{ef'ﬂ%ﬂtﬂ%sy gh Jlustratg aécﬁﬂ"PB!e

and/ or thaske, nmeagerr%\tm%um@ Qafousaftiims Ondl0ding 0P YflelcbRehaidstt) & Zﬁguldéts a

di splay 402. I'n an enb ment, the UE 10 |ncI udes two ant ennas

first apceonal doial assistants@Nd aaredahia compyter, gniablet eommKer, 98 £ fapton vo
oper at i ge,(-?lp uthe M\'ﬁﬁy %ﬂftﬁﬂé‘%vﬂ:@§ bR SOmREBMN diResE rdibibAs.t NANsIMd the

PM contr st gnals” during the on-duration 210 and/or during the
r et r ans eirhedipnenis attbedsssaie, thedUE 1043 neliit genesalamposgrrorpuliog deriseile 3/

recei vi @gngﬁgggbﬁp%‘? @ém&yc hteb%teﬁ'\ﬁ.t?rgwbp it d'Spadidr-phifboRB dohﬁuﬁﬁ&é?@ﬁs a@w@na

403B. T so i nclu touch-sensitive surface, eyboard or
ot her i spch akeysohimphand,a wirtless dandsetiapaper, a RPW oy @Iqwmmumaélons

keyboar full or,r i
Dvg k. %M?augd d—% veﬂlgiﬁzt Gtﬂ‘éﬁ?fﬂle%ﬂtﬁﬁ&r H‘lag?'u,'tf rtg% Kﬁf)ﬁ;g{&#ﬁg r%lé?ey‘f%a?acf) Lieh
al phabeﬁor bthet eompa!mmdnv&teedl‘ hei YR 1@ may eypponiespesiptizat] ackividies ﬁpﬁh ak ggRingmy

havi gat iOREIOREFoiahdeh Bl g kR Rgten Rk dsiBad ko of1C OV
2009/ 12@@@@@%210199003&1@% @uwlagea,ommm emhqmmeﬁt.lrhl@a L6110 Meledel b4 may

B or ctRE g0 G rekert e AR T berdiB ikl A0 WK e hOL e A 2 |

may fur tiRIo GQmMns:laTWe ard anptehnand0h maysasa pemul the iU 10 dorransmit thedPsll or

vari ous par anet.e s for, confi ri t ra ion of. t The UE

o oy cBRe sl aeraisiting e o e tep AU A difind Bl Bl hih Minddw Fhof |

res ]ponS@hé firstl aﬁt@nﬁ@tam damge B@ﬁ&ﬁr@ﬂlplmm\mn@ Istgnasysena b nleatlat matctiﬁemz t 0
errormyvari ous custom ze ct e, er | nterac

R Ol orfdan, the: secot AntsmraAOIE. ol oe Um0 FISh A1hiet 3 s Bt 2 ¢

for eﬁg@g@ot—% %Fbmewﬁp@t RES ﬁ@%@al@t@fdr@ﬂ asP404 for s bﬁ@%ﬁ ma %;;?@ird a

peer

th I ti
e o SRRk hioE ARTRBLBSTIE HRYHPRGLPI SR0B NI G CHREAR

web pagge nt@?g@@& abméqfa\ﬂmanw ﬁtﬁhé’rﬁﬁk&ﬁ:’éﬂlﬁtlﬁaﬁ)h%& Iftdrh aRsvdisel Ot a
net wor k access a cell tower, a peer UE 10, or any other wrel ess

communi deleplomenieavretk die @9@& kewsamay intlede, at tiaskivhaelo an ©ERTREEPE K% i r ed
net wor k té%ﬁnaus Al oftRr raiohBe 7 funoXloRall s uhieh §8dy b Miwatal ddifestil 8

net wor k §"'has cess to Information on various servers, such as a
server 410. The server 410 may provide content that may be shown on the

di splay 402. Alternately, the UE 10 nmay access the network 400 through a
peer UE 10 acting as an intermediary, {f a relay type or hop type of
connecti on.



[0059] FIG 7 shows a block diagramof the UE 10. Wile a variety of known
conponents of UEs 10 are depicted, in an enbodi nent a subset of the |isted
conponents and/ or additional conponents not |isted nay be included in the
UE 10. The UE 10 includes a digital signal processor (DSP) 502 and a nenory
504. As shOWR20%MW6SE 10 may further include a front ehHVUMIYEH8* a radio
frequency (RF) transceiver 508, an anal og baseband processing unit 510, a
m crophone 512, an earpi ece speaker 514, a headset port 516, an

nput / out nerface 51 a.re r eri al
Ibug u( USlé5 Vlﬁ’@rgt“ 5%’2'“%&* MH&‘?“ ;ﬁ'ﬁgﬂ éna‘w ﬁ@g sgg%%%tlgggf%nthgu sé‘gtsé%%qs% I an
al ert ﬁ%@ntrcﬂs ié?ﬂﬁ&.%eE%&ctu@at% ] andiat cofsmmaicithbrsnrdlmtglglfmhe usi toluiirerety : ngl ude
a touch sensitive surface , controll er
Govi oo 1088 cate i BOav. firikke AecapbAeteupty e and Baer B RoRBRR B0 g
system (i@’é? VERIE YarRBter VAIUES IGTGRMHUTRY the idperdtion 1 theayE 1| e WhdOher

ki nd of Iay that does not provide a touch sengc@%l ve screen. |n an WO
2009/ 1208Y" @Wﬂﬁ%@@/@ﬁ%m%ﬁﬁéﬂl‘ﬂﬁ@n@r firrare,@pPIGeions N RSRANRS [eapser

directly, @dé hgggﬁﬂgmacéﬁdms\'\énh{ﬂ%ﬁrg@@é MO RUSHORRE/ErBOS blstoinizet

i nt erface one enbodi nent, the front end unit 506 int erfaces
wi t h t héunclionsaint kespense4o3usss dntaepption n’ﬁ\didﬁién@}h’e ﬂ}ee HEi 1R mayabe PERgEHRED

transmit I t t Ehodddkenna
403" S pofBPkdhaobieR FeL AR, Kibepidfoh R b8 Afdn) QGRS BogE IS,

t he sampoint,ve aigieer BEri@cei vi ng control and/or data information fromthe ENB

20. [ 00&%812? f‘\['%ff’g‘gr \%F; g@&‘@%ﬁﬁ %ﬂcma‘l?a e 6PMHd O f6 off aGFE bdwser,

process e vari ous conponents of the UE '10 in
accor dalﬁmﬁzhvwﬁalbleertbedcﬁpwysmz toeshewoa Wb mhagar dhetvirlepiagenmai beraptainad yia

stored in cont ai ned..wi t hi I 1] t he
enbeddedi’s ?\‘RB @%Pa??ﬂmaw‘ﬁe%ég %%B@gﬁé%s ngégc%tc%i tg’)t’v%g% FSéﬁSH%:g?l ons
stored ign ah@@th@ﬁméwséaénmnrmﬁm Asteviohkad sfystarrafwmxf Dhernetwork 480 1si eaupleddi a
such as portabl e da ge | i K 0 or
via wirdeadyireg; nedye L‘? %@%ﬂﬂ@m%aﬁ%ﬁg U&'%he g@%%”(@@?g%ego ﬁv\/\o/zge may
conpri S%@UEOImds%c:@ﬁtoQﬁfoﬂﬁ@tmnmvwﬁdabémelsnsmahnﬂa sarvet #HL. Dun$drgeire t he
DSP 502 to provide the desired functionali . or. t j fiwar e
may be Hil§HOREROVIASAOPIRRE th tfaqy; PR Sheyis Pdﬁ%g'sB(éggggsg@@d@&gik ﬁ‘%t%‘?&tpet er
or CO”p'rhdé%/ aéc‘ésé. 'EH?E ﬁﬁﬁrbh&%@@fﬁrb?ﬁ@ peBeURSR) aQlihg 40816 Riterfrieelizay tie anelaynd
front end unit may be provided to convert between w rel ess signals and

el ectri dme@'lf@ﬁéY@Oféﬁamqt‘ﬁB the UE 10 to send and receive information from

a cell uligg gget‘@@ékﬂﬁhm BideRr diderainl abliee WE etloesswnmaamy iasrimonat wor k
or from a peer UE 10. In an enbodi ment, the antenﬁ?ﬂgfﬂ]ﬁfﬁ end un t 506

may i ncloatwonents iopLES A6t asaseRices S\ AheMPodEEHT # M i nput

I'tipl Eed tﬂ dése t
i v opdralt Bl EhpGRalehtaRtes .%i?"???w%?ﬁﬁ?&;géﬁﬁed '? i come

diffi cu|ad|91tedmngeai pfm@soli @ﬁ’)&@&/&ﬂﬂ 4 Memens04 Hahshawn, lﬂ‘ay
ant enna i d f %ﬁ'@htt W‘g{ﬂ%ﬁﬁ gotgd[pf?/e(# ﬁ&s"‘ﬂ‘@: ARIngBEIFert 508 BA a@a%cﬁasbm@ance

rratchln Iers, and or low noise anplifiers
[0063] Trmoﬁssmgmnséenvemaoahmsm@@ qareiger ARSPKeR P14 inbeadsshRet Bifn

ngcell \rged ontr I HhSridcd D5 SPRNLVABR MBMYRT LA BRASCHMEsAI' RAaNbls pusBpl s to

port 522, a short range wireless communication sub-system 524, an alert 526, a keypad
528, a liquid crystal display (LCD), which may include a fouch sensitive surface 530, an
LCD controller 532, a charge-coupled device (CCD) camera 534, a camera controller 5386,
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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descriptions a radio transceiver or RF transceiver nmay be understood to

I ncl ude ot her signal processing functionality such as

nodul at i on/ denodul ati on, codi ng/ decodi ng, WO 2009/ 120605PCT/ US2009/ 037854
interleavin eavi ng, spreadi ng/ despreading, inv t _Fourier .
transform ngé(?ﬁ)l@imlz)ﬁ 1Iaast Fourier transformng (FFT), g#f[ﬁszﬁézqﬁsx‘i

appendi ng/ renoval , and ot her signal processing functi ons For the purposes
of clarity, the descri ption here separates the description of this signal

processi &gnddiRent {Hé [Etﬁv@oglnmy doaqhma.@ataaﬁeé@%mnég@mlsm ith8GH88ing hat

signal processing to the anal'og baseband processin 510 and/or the DSP
502 or oﬁ‘ﬁ%ﬁhé@ﬁﬂpﬂw%ﬁl&é@@gﬁmﬁﬁut In sone enbodi nents, the RF
Tr ansce'dmé%]%&n PRI rhiimel, &Héefr ‘68t 308 ifibHles Hith $8Gwo Hfbrlale 4892l 00
baseban cessing unit 51 e co Ined in one or nore processing
units am%maam@mmfaemﬁ @p@uefohamu #nckgratreasmitrabaint s Onasintegna 40D &4for The
analog I ng
| mput iy B ahBCaiBhia 405 BY Rile, CTHE RIAUE R 18 R 1BAEHT
m cr ophdhe Pi2sigmals h thehsands dimesit 6 sedivingt gantrel and/oh dataanformetorbfrdmahe t he
headset é&é To that end, the anal og baseband processing unit 510 may have
ports fo 8Hhecti ng to the built-in mcrophone 512 and the earpiece
speaker [B0@1]t hathee DEH &OZher @EmbOother Hermu sof deomérotierc et Icepminpmcé%mgmait og

baseband_pr sin t 510 may furt ort for ctln to a
hoadset QRErlenaT cRAmId vadols rmiabhE BTy dRaR 8hentt wiRSherad

anal og hasearner mrrmmstlm lmn‘némﬁﬂy%ﬂmr stmleusunima:h?jcgwoehﬁalr@dammzro@e DspP .
conver si 0 nal dire nal og-to-digit conver si on |n t he
oppos! n2i Ry laiedulor n ihd Srbede Rifuite.on fnvare, fe. BsPgRimaY srate
functi ongthért dpphtatidne s'w@uom {hasmbmdey aomﬁsmad@ availdbld 1 mnmorproameded by
digital processing conponents, for exa y the gBP 502 or

th
central 'Bedje Sush @5 RoFeble. datp sEuROq Hedss 65519 remPVaklermemoTY card 523" orvia
modul at i\gRlgdeMaiieless irdfvork OSErMA(AIERRAENIThé RbBlidatiaN | RBWER] MR demtisada

spreadi ng/ despreadi ng, inverse fast Fourier transformn gl FET) / f ast
v

Fouri er qompiied sehwhyagipgyeadabla ngtrystions hal sealighra dne 2 toyhepvideribe

si gnal rueeﬁé&ﬁjn@goﬁéggpbt ﬂfésa;ﬁ%%naétﬁ%a‘r‘é mywermgmepm fRtlGbhs 6N an
enbodi ment, for exanple in a code division nultiple access ( CDVA)

t echnol dmpfa?ﬁﬁsﬁéﬁ'vﬁﬁmtemtehoﬁmlﬁftotléﬁ*’rqcﬂl"\é@“f&ﬁ'f%ﬂi\?Q%?’ 2 may perform
modul at Heﬁg]zécodr nfeﬂﬁ&rérﬁ:arbﬁge &%.ﬁ@@@%ﬁl&wgel prdidea" toPchrieR ¥

functio may perform es readi n nterleaving, deco |ng, and
denodul atitetass algnaéﬁmmelectén@cﬁmmmawl@g g 81 @t sergansk repely® emTatiequency

di vi si Oggjﬁé@?ﬂ@ﬁ@%?? géﬁfa%\’ﬁ%r BRI LAEN% s EBBItAldaBEhs divolillf frol

2009112

peer UE 10. In an embodiment, the antenna and front end unit 506 may include multiple
antennas to support beam forming and/or mulfiple input muitiple output (MIMO) operations.
As is known to those skilled in the art, MIMO operations may provide spatial diversity which
can be used to overcome difficult channel conditions and/or increase channel throughput.
The antenna and front end unit 506 may include antenna tuning andfor impedance
matching components, RF power amplifiers, and/or low noise amplifiers.

[0063] The RF tfransceiver 508 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. In some
descriptions a radio fransceiver or RF fransceiver may be understood to include other
signal processing functionality such as modulation/demoduiation, coding/decoding,
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transmtter function the DSP 502 may perform nodul ati on, coding,
interleaving, inverse fast Fourier transformng, and cyclic prefix
appendi ng, and for a receiver function the DSP 502 may performcyclic
prefix renoval , fast Fourier transformng, deinterleaving decodi ng, and
denodul at | OHO 2§0%1%6%er wi rel ess technol ogy appl i cat i onECTYSIEPHEE ~si gna
processi ng functions and conbi nati ons of signal processing functions may be
performed by the DSP 502. [0066] The DSP 502 may conmunicate with a

wirel ess network via the anal og, bgseband,. processin nit 510, 1|n

embodi nﬂw?,avhﬁ@emﬂ?ﬁﬁpéaﬁ%ﬂgq@&iﬁp&?ﬂd@'I mvg?sﬁe?a#oﬁﬁgﬁ?ri \;'i'at";s/f(’?rgﬁgbl i ng

a user glﬁF@ﬁ#aQt BS5RS SranSfoRAMgeFETR Neycine plefik eippendingitbnavat end ather sigeali ve

e-mai | or text nessages. The |nput/outf;)ut interface, 518 mtercon&e%cgh?3 t he
e

DSP 502 prasdssing ifensions ndrarelde piposeserh gatly, then desrtiplion hef sgprye

removabl ighel pr5ee ' f 8/oRHEdig tdgd ang wdhtgpinallyt he
oper at i 8%5%?’%?%@%%@%’@ Anor?gﬁﬁ\r?éa?rﬁﬁéé)ﬁz\?gs may 'be, ﬁleﬁssﬁﬁ i nggrfgce 522
and t he atiommias thahgignali preressingconthgranaing brseband Hyeqesiing Mt ea'l‘i@ﬁ the

interf ap%ggé@sggaégaeceﬁﬁgﬁ%rpe%%ﬂ@m R 8oE ehboRRferiBthé RFCTransahver 5bg UE 10

to func erip vi'ce to exchange information with a_personal
conput epofbnebhthe Antenna and Epst End 50h.canctibe enalad aseland ReeessHRHMI A8 i on

b- t 524 i,ncl i (i | : inRLiek § | EEE

302, 11 SRS SATERY F otE T Higertrb@ssnonalis arych AUBIGHN SpRLRE gl
[ HRASIOS). t whi ch ble the UE 10 t i cat
wirol esapy i H‘“ﬁ?ﬁéf near by 1 éf 1 e%%;i; S cagUia -(;’,ﬂ‘;:”“‘;g'%‘;gn; tions.
[ 0067] ﬂ’l‘ia“i]np e oAbaag ﬁ%’lﬁpg‘g Og%f y ﬁu;i'?ﬁer %oﬁ‘}necfﬁg etﬁefsp St%e to
t he al erprmc@gsjng hiftinpMtB edand oLy, efdr examplesanileg Wrogsdsng Pr BpUEeleMnBE ce to
h Toc Sy ringi | v : .
%, oo o e, P o PRt i el
t h ' ' Gedsbbard tunitesl havedhauls fapgaminactingnt

re\e/ﬁinn?iersﬁgyT?ﬁviﬁn%knidgmsi@gr@g)tgi ns, Elr ;genj'z)stlsgvgiun ;gwé ey h%-msﬁl:oq %n
nel ody ftotheabilin W&B‘PP&}O“EQQP@Q"‘.‘]‘ tﬁ@@@éﬂ' Gﬁ%’eﬁ‘g?fgié @%!3 'ia(obupf eseﬁo tﬁe DSP
502 vi a jhE akBtRh Bﬁﬁ,fedfrm?e L9216y BNdeBane® PR cEsiRMIiEH T may fiithenipeiude a postk e

sel ecti ons, enter rmati on, and ot herw se pr.ovi de i npu 0 10.
The. Loy Hoasanrertianteya headsst o oBm hasdis SrcsmDRand. Sieh oiitGiatkn o
QAERTY, ¢! gﬂ&@e ; RivideQdigital-td-aaklbd onalersiomiaore

keypad w héﬂ%%ggﬁlﬁz 605%%%?9?8%9852 allg'habet. qut’ erserassoci at ed
with a tsignapticeation epp aatopre-digigleonvetsion g he Heg%ﬁ!f?ag sjopal URGHAN. | 1N SR e ¢

or escap t I8 3hd aRabg Pasébtmel procedsirgeyrit

whi ch na??"%?‘f‘%@%r%ﬁ%%gﬁ"&ggg‘ef%ﬁﬁ"é‘e?ge furthergi n;ut fu’%&?g Anot her

i nput nelitanasbe pwyided byldgiteCprosessing RareRPNRa(. o5 erampiey e LSE ¥40r by
capabi lity and, al LSRI text and/or graphics to the user. The LCD
control I%ﬁerﬁﬂt@c@%ﬁ%@ﬁgﬁ@}%SP 502 to the LCD 530. 400_69] The CCD camera
534, if [e06SIppeThe eDAB| &2t aayEparforro mesatinndlaragduitiory r elingidReop8s 502 -
comuni cates W th.the CCD c r.a: badhe REs efrara®&mir -
anot her ‘Bﬁgﬁﬁﬁ'%qﬁ"}teﬁe%vé%r%H%Bglrn Q@?"ﬁ%ﬂeg%%@rdl ng tgfagppfe({: rl?(t)lt(rgay ot klleg: t han

Char ge Qurph#skt Peuiisetransferdsy (E5T)beydinmrefieappenHnglpmowdinged ofmg sigpal

coupled to the DSP 502 to decode. I L Lonkng. syst | er eby

enabl i ngPTPHESIE fﬁ'@ct{ogsﬁsgplﬁfq%ewiﬂ?w%%gﬁ B" ﬁgdrgﬁ ur@éﬁt‘pgﬁsnﬁtﬂ%ﬁggﬁﬁgﬁ%rfﬁs may

al so be gagipgisiad 4 ocdaeoiviioradiitiple nadcets NGNS tedhnglogy r apfiliationd for a

tel evision reception. [00 I 8 illustra -sof LN 602

that  maytaBies| félﬁgmqehneojp%{esﬁz Sy pdiRihreauRiss LdHd zﬁ@’lbéxﬁﬁﬁ‘fe{iﬁd
spreading, and for a receiver funcfion the DSP 502 may perform despreading,

deinterleaving, decoding, and demodulation. In another embodiment, for example in an
orthagonal frequency division multiplex access (OFDMA) technology application, for the
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DSP 502. The DSP 502 executes operating systemdrivers 604 that provide a
platform from which the rest of the software operates. The operating system
drivers 604 provide drivers for the wireless device hardware with

st andar di zeq,d'tz%ﬁlréﬁ%ges that are accessible to applicatjon software. The
operating systomdrivers 604 include application managerent>2dePyisies

("AM5S") 606 that transfer control between applications running on the UE
10. 1 Also shown in Figure 8 are a web browser application 608, a nedia

pl ayer ' Wolam ?gpi i b iR e i on
608 conf%% 5%’?“@@ tuﬁgt 'C%I]gﬂi tosﬁ%ﬁg?’gﬁgﬁ ?o&%%tl%@%\?gfg?: mgﬂlg%jﬁmﬁgn'é a uésfc;argtto
ent er i oarierdtansforiningo and cydicanefisannsadingi andfor @ reesiverduactiondhe PSR 9

ages. The nedi a pl [ e ' | L ' trieve
ol g, RGO RIS raft ol ORI et ielind liccBah AidPie
10 t o prdewiodelaiomesin othiet iviiletess tobndode applicationsorieti ather sigoalnpeesiingg14

desor i batmare sl SapBRBliote'of S Bosksind s A5 BRS e bl ¥ 9 ose

appl i catgpgn software | evel, the conponent 614 may be inplenented at a | ower

t I | than is.llustrated in FIG 8. [Q0 S t
S e 5N BP0 LSS o o s RS Sl
conput erba\gibge{hds,%ﬁéggi NiniP 6 06.€ 313 isoepamiBrdimentspthe caramunicetion @ay providle
20091120605PCT/ 13S2009/ 037854 net wor k t hr oughput, ¢ aB\'gl | ][ ntong%lgtl_:‘r%the
necessariteinst RPUIEEIVIY a8RRPIING GrISef 10 gRIRACERSS| TP (8 ?ﬁeﬁfl'g'% 'f“j%l &

gener al 'a‘?qgrr%&?e RV b kex@ b agssl TRl impliwdutputiihieraes 519 intepRehectoftheone or
nore enbodi nents di scl osed herein. The corrpu}_.er s%steg(}tggggistgcl udes

pr ocessd¥SR S92 (aud varioyaymemories apd dateffacess Ane dnerpary ¢ ’%THP‘(abg? CPU)

that is rgé]nﬁ.gwisﬁé%@%wd% SR aF8 \atefo LaIfgUR he GRestvAasnthe OSRAge

684, rea y nenory 686, randaom access nory. (RAM), 688, .
i nput / oB0RUtAfPREIhedibtartases 63, bay e Hebuiblekags ﬁﬁgmd\,qhéfh%\m%eswg@gss The

processor, 63208y, S@b-' Vagﬁ.r@at, qﬁeagssmﬁe@cem%% abédf cHaRfEMRE Te10
secondary 'storage 41s t\épl call'y conprised of one or nore disk drives or
tape driandsnanalso enshdethe UE Hble-fudttignidse rerphatpd dayicq i axciange nifgmpation

over - | qu dat 51 ALAGE BENCEy | inEAW AR Sofidm! 2Tt aRBHOHrge Babse! |

wor ki ng econdary st orage d to store progranms which are
-1 oaded. i govamiRAd46B Subkeyatesu ER4 pnay rilmlm?/eaare infearedt e, AdBluelesthuintesirce TRz ROV
686 is tore.. ; j 4 G hBR i A Ng
progr amligggce{??iﬂn@"m %‘sg ﬁ%ﬁfgﬁg’\c}g@? iBFHeé§ ﬁgﬁ)?‘ay\g%gﬂéé%%%ﬁl ch t"%giécal |y
has a snablsysemwhicapayi énablethe LEe1@ do chamunicgta wirelessly wipelber pegpy

secondary storage. The RAM 688 is to store volatile data and perhaps
to st ore’x?!ﬂ@t‘{%}f@ﬁaﬂ 9“#3%‘8%%%%6 %%ﬁ‘ﬁ%RO\/I 686 and RAM 688 is typi cal lé
faster tppesrjt o ERciapstoypsicedgs SBimaf 007€] catmanbiieclSP 608 tathe 2led bede
printer Sthat\,“w %Pn trrlrgl;)grgré .rcsa’uslaé W ﬂlEclié{ ?é %lrovmesg ln%c?e to the user, for example, by
ringing, playing a melody, or vibrating. The alert 526 may serve as a mechanism for

alerting the user to any of various events such as an incoming call, a new text message,
and an appointment reminder by silently vibrating, or by playing a specific 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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(LCDs), touch screen displays, keyboards, keypads, switches, dials, mce,
track balls, voice recognizers, card readers, paper tape readers, or other
wel | - known i nput devices. [0074] The network connectivity devices 692 nay
take the form of nodens, nobdem banks, ethernet cards, universal serial bus
(USB) int erVQGMHMWs serial interfaces, token ring cAFHUS2P94aEs4
distributed data interface (FDDI) cards, wireless |ocal area network
(WLAN) cards, radio transceiver cards such as code d|V|S|on nultlple

access d/ or S C o dio
tr ansce%l?g?g%;aiﬁg%rs %ﬁ? C’Sfeﬁewﬁp{ #?&Eé\rgc{vr\]ﬁnp%f)\%\gr k? evi ces # ne dV\DI’ak
connect irgtiwhedk \dncexit G9%scapy kepablteckiia, pnd otes aavigsirtab oo a‘.um'tmat &eys.wi t h

an Internet or one or re intra W, t ch.a petwark c i it is

cont enpWRcBdMaK ape 'ﬂ‘@aﬁgﬁ’oggg?ﬁﬁecgg% RPYHE I}f"éﬁ i U‘@upﬁﬁ‘%&ﬂétl %ﬁgﬁ%nﬁ%

net }I\DI’ kmé&haﬂb@hﬁayﬁ’%gﬁé |_c1[lﬂ3 @Osloat;uhﬁ:h inay tinthudectonot Isc:‘ceent:f@abmb]ra&i ako

perform ng the above-described met st or mat i,on

often r é[@pwé@ﬂ@@d% cEPPhA 1o i PEsi0 kS cepBeler 642 s3uPes e nst e o' °

instrucy e executed using processor 682, may be recel ve rom an
rtdeq_ ob d b d f d

outputted Tt

ot enetwork for exanpl e, ntheform f a at a
si gnal ER68Hi edhe rC%D@ameraamMé@%w Ir?é‘?Wﬁ? Iih"'cyﬁng%fq tﬂiﬁiﬂ)@@ipﬁ €%92 may
al so | nhytROBE, bmihRals WRTIb!CED AahelePGS4 VBl bamekd EaHiotel 5360rIn

ot herwi se"transmtting recelving signal as are well know to gne of
or di nar wnstoit bmbndumeat & pampwovgqrsmgw aFW@FQrﬁ@ |aot$°hMP@h°Wﬁ§/ thacth#gedat a

or 'nStgféyb!egrbgev F?u%(?eﬁﬁlry %Iﬁbl@ etvvor &PE shBer 531‘5" :S%EHBHQ@ tHepmshe

receive St and for exanpl e, he formof a
conput ensomam aeltmie@hdmﬂ pes:gmmg system @mﬂfseﬁﬁ&m&!labwgath@dﬁ |1Brt0 flatgEminghe

baseband. o ghsl ,i\g;i.,-{c\},sg@%r ggg&gﬁga%%uwse lubd fo BoVRICHRAARLAAIIEhdRd e

network ropagate in or on the surface of
el ectri ., raoipdind tieledsion neceptioni.al cabl es, in wavegui des, in optical nedia,

for exa ' diber, or . Al r on

cont alxng&oﬁ’;l Féé‘%glglﬁgﬁaé?iwgr%?ﬁ%'?d&n%a%% gg%?%ézﬁdﬁ? be uﬁ@@gfaeﬁ {re‘:aeéwﬂv\%ve nay

be ordersgp gg@orrﬁe 1)3]; ﬁoﬁldxbemtesntcpemﬁngrsqﬂsm driverm§0sb had psovideb b pldttarmei t her
th f i 1.0t th

Pt or madioansr AN SRt GA e ST BPetronire el OFpIEE e

ht her t)ﬂﬂ@é‘ﬁ@értﬁé gitBless _ﬁwlt&@ngk{)ﬂm@wﬂh stantianzat irerfatmsdhaipee accassible tod Ito

erein as the transm ssjion ne e rat.ed accor ra

ot hods REIGERRERAVES. o QRATFIRELSYSIET B velF 0T D% TRRBHYE BelBeSEés

execut egehlelr EANE906 ﬂﬁd@@nsﬁﬁ@bﬂﬁnﬂrba@ﬂé@f applicatiets pnsinghorcithe UEad@esses

fromhard di sk, floppy disk, optical I%?%% e varlo s di Sklcl;ca? ggﬁystems

may al | Al Shome in EIBE 8 6D A rewawgw T i PRy 268

net wor k a%ﬂnﬁ@é”agﬁ{léfsym@evﬂféeﬁeﬁg?owééh bhﬁhc@taérveweormgomstaem@mw sperhiawn,

mul tiple processors nmay be present. Thus, while instructio ! lé'gﬁt

di SCUSSEH asvabxbioweSt ApWNghA Jises 46 emiarHBIOTRNaN, e dRreenee Beloe bkt o

si mul taqg{m% § W@ég ﬁa ﬁ%%{dé@;asﬁla?é?%h@éilohﬁwr&nﬂgur@yItﬁd pEe10 to
Bd/ % n an t er e

processors ment a nmethod is E ovid

t ransni trefringe andbpiay pudio oF grdipvisya) meglia s Bie daygiaprisiy 513 pynfigdredhe g{ﬁﬂ U¥4 node
B (ENB). R%\g(ﬁes ’@b&%d defigéyd Dﬁ% dgh&’ 'ﬁ]d&’ti ”y"e”A a@ﬁrﬁﬁblﬁh\‘. 410 might Provide

di sconti ception ( operation UE i s scheduled. The
net hod ifoedtiodality belgtadn itan gP Ml ;fe@dtmk cinteragtioni %&;ldﬂﬁcféﬁeda hgreire cAlthyoRathe x

P ndex (FM 1R 62 isSB0A! in4SE1S &% QhpiRAGD SSEREE RS, R onipthent 614
may be implemented at a lower system level than is fllustrated 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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WD 2009/ 120605PCT/ U52009/ 037854 reporting 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 nethod nay al so
i nclude co toppl ng the periodic transm ssion the PM control

si gnal aftglra@ﬁ]wgo@ of one of the on-duration and an a‘EWV/S&‘% ("8 The

nmet hod may al so i nclude determ ning when a retransm ssi on wi ndow ends,
where the ret ransm ssi on wi ndow i s associated with the on-duration and

begi nni etg Pﬁ}iutpé\ﬁﬁaﬁm@t {oqllz%rﬂlegﬂ%l ndded uvi?‘oéf 88d ?ﬁlaéeﬁ%édn”? pigagfirst

assi gne perlo terva ter the sche t of
r et r ansnilgstiatas aﬁyn@ab\gamﬁfahmlﬁp@ﬁm@mMe peystase swtabieam miementing aspiests el

contr ol c?r[eg ARl m ! ﬁ%b&&]&eh%l LRBBILP HePln W ﬁ‘ﬁ?"ﬁcﬁkﬂ@% yl&euﬁ‘sé@ 8, So

i ncl ude Stopping 't C transmssion na after
a ret rarwmmooﬁ%m(whiohv:m;dbe refleoedito ashe ceriral precdsssi omt of ﬁ(ﬁ’cbif)/that is in

or ovi dod et SR OHBL 8 Hins Rolihg Sekorfiaf ¥Rl &I BT Ty °°°"

di scl ose(ﬂlOM)sBEMranddmwetdasdsmHmmanRAWcﬁﬁSeMpuNomy (mhdewseae@lgﬂj an:ﬂ or e
w t hout d art| n chr’n he s r sco %Pg t di cI osure. The
&?fé’ Bmﬁ

pr esent l d1e- %(ﬁ”%c? §?r| B, 5 PPE & i ve,
and t he m&*eEIL’IfPU@ﬁipB.S- not to be limted to the det al I s given herein. For

exanpl e, various el ements or,_conponepnts may be .conbi ned o |nte rat ed
oot HEPT), & iR HRoonusy orase 688 FLUPRAY SumoRed al preg Tige I ABa eq.
[0079] Abg® driteRCAm BUREd Y AbiRUBlatile WhsiHgé ONBaanshdnay a@@eemaa@%@ga
illustrated in_the various enbodi nents as di scret&ator separate m

conbi nediayice;ihRAY 68% & OptlAros enougl e haldsall waeno.datas &%ﬁnmsﬂor@ge R84 hods

wi t hout rﬁgpeétube@ td &tera ﬁrlagra%wﬂﬁ.cﬂfaré sadBE &6 HAN 1638 vl Sich Frbgtanis e
shown or scussed as cou directly coupled or communicating with

cach o heleckaop exaaNte E8e OB B i th.Fe REs!anS 0H PETIATo SaEwhch
interf acaﬁflrgﬁd’ | fafin %"odr&ﬁ'leéig?c@h&’i e EONPESE Y a Widiglle ‘Pﬂl bsr?'d"e%ldEYWhlch

mechani y, or otherw se. O her exanples of changes, Itutions, and
al t er at itypicaliyriasasoraalt memay eanagity felatiye to| thg largertrﬁemam Ca@lﬁ@“&b@iﬂeﬁoﬁﬁa%de

wi t hout ‘?&Bgét 'ﬂ%ﬁ;\%@% ﬁé&cf{ot sBRAVISAL Yt SRk %%5 : 5)9%% e m&h@h@@. 1.

A user equl pnent rrsing:. a processor configure
cont r ol Acceszts hath ROM 688 aué amqas prigpicalydasiariban to seqondaryisterage 684 t he

o SCos T TR0TAl L 65 YRS Bl QoIS bt 1800 i, 6L AL BRSIA 1
{LCDs), touch screen dispiays, keyboards, keypads, sthches dlats, mice, track balls,
voice recognizers, card readers, paper tape readers, or other well-known input devices.
[0074] The network connectivity devices 692 may take the form of modems, modem
banks, ethernet cards, universal serial bus (USB) interface cards, serial interfaces, token
ring cards, fiber distributed data interface (FDDI) cards, wireless local area network
(WLAN) cards, radio transceiver cards such as code division multiple access (CDMA)
and/or global system for mobile communications (GSM) radio transceiver cards, and other
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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2. The UE (10) of claim1 wherein the active tinme is part of a
di sconti nuous receive DRX cycle. 3. The UE (10) of any of the preceding
claims wherein the user equipnent is part of a long termevolution LTE

network. 4. The UE (10) of any of the preceding clains wherein the active
time includ¥9 242895 an on-duration and a retransnissi SHTRPHABW S5, A
met hod for transmtting a control signal froma user equipnment UE (10) to

an evol ved node B eNB (20), conprising: determ ning when an active tinme of

et oL RERAL R U ORG S, FRl st

not i n aatputted to tme.network, for example, in the form of a computer data signal embodied in a
carrier wave. The network connectivity devices 682 may also include one or more
transmitter and receivers for wirelessly or otherwise transmitfing and receiving signal as
are well know to one of ordinary skill in the art.
[0075]  Such information, which may include data or instructions to be executed using
processor 682 for example, may be received frem and outputted to the network, for
example, in the form of a computer data baseband signat or signal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier wave generated by the
nefwork connectivity devices 692 may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example optical fiber, or
in the air or free space. The information contained in the baseband signal or signal
embedded in the carrier wave may be ordered according to different sequences, as may
be desirable for either processing or generating the information or transmitting ar receiving
the information. The baseband signal or signal embedded in the carrier wave, or other
types of signals currently used or hereafier developed, referred to herein as the
transmission medium, may be generated according to several methods well known to one
skilled in the art.
[0076] The processor 682 execufes instructions, codes, computer programs, scripts
which it accesses from hard disk, floppy disk, optical disk (these various disk based
systems may all be considered secondary storage 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 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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6. The nethod of claim5 wherein the UE (10) and eNB (20) are part of a

|l ong termevolution LTE network. duration and a retransm ssion w ndow. 8. A
conmput er readabl e medi um havi ng conputer-readabl e code enbodi ed therein for
execution b{v a ggroce_ssor (502) in a conmputing device for causing the device
to i mpl emenVANENEHs of the method of any one of cl ai Ffe/652p45/037854

reporting resource that precisely aligns with the start of the on-duration and a first assigned
periodic PMI interval after the scheduled start of the on-duration. The method may also
include comprising stopping the periodic transmission of the PMI control signal after the
end of one of the on-duration and an active time. The method may also include
determining when a refransmission window ends, where the refransmission window is
associated with the on-duration and beginning a periodic PMI control signal iransmission at
the time of a first assigned periodic PMI interval after the scheduled start of the
refransmission window and stopping the periodic transmission of the PMI control signal
after the retransmission window ends. The method may also include stopping the periodic
transmission of the PMI control signal after a retransmission window ends, wherein the
retransmission window is associated with the on-duration.

[0078] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods may be embodied in many
other specific forms without departing from the spirit or scope of the present disclosure.
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various elements
or components may be combined or integrated in another system or certain features may
be omitted, or not implemented.

[0079] Also, techniques, systems, subsystems and methods described and illustrated in
the various embodiments as discrete or separate may be combined or integrated with other
systems, modules, techniques, or methods without departing from the scope of the present
disclosure. Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through some
interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other exampies of changes, substitutions, and alterations are ascertainable by
one -skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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‘CLAIMS:
1. A user equipment UE (10), comprising:
a processor (502) configured to control a receiver in the user equipment to
have an active time; and
the processor further configured to control a transmitter to stop transmitting

precoding matrix index PMI transmissions when not in active time.

2. The UE (10) of claim 1 wherein the active time is part of a discontinuous
receive DRX cycle.
3. The UE (10) of any of the preceding claims wherein the user equipment is part -

of a long term evolution LTE network.

4. The UE (10) of any of the preceding claims wherein the active time includes

one of an on-duration and a retransmission window.

5. A method for transmitting a control signal from a user equipment UE (10) to
an evolved node B eNB (20), comprising;
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.

6. The method of claim 5 wherein the UE (10) and eNB (20) are part of a long

term evolution LTE network.
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7. The method of claim 5 or 6 wherein the active time includes one of an on-

duration and a retransmission window.

8. A computer readable medium having computer-readable code embodied
therein for execution by a processor (502) in a computing device for causing the

device to implement the steps of the method of any one of claims 5 to 7.
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