DESCRI PTI ON T1 TLE PROVI DI NG | MPROVED SCHEDULI NG REQUEST SI GNALI NG W TH
ACK/ NACK OR CQ TECHNI CAL FI ELD: [0001] The exenplary and non-limting
enbodi ments of this invention relate generally to wireless comunication
systens, apparatus, methods and conputer program products and, nore
speci fi cal | PESCRIFTIEONo i nproved signaling of a scheduling request in
conjunction with an acknow edgenent or channel quality indicator.
BACKGROUND: [0002] This section is intended to provide a background or
context to TA&LEnNvention that is recited in the clainms. The description

ones. that haveBOTRORNG, EUREPY Do searpat e mhiihsr el eSS

ot herwi se indicated herein, what ASkxgRAEKi GRAcHN this section is not prior
art to the description and clainms in this application and is not admtted
to be prior art by inclusion in this section. [0003] The foll ow ng

abbrevi at i oRgcaRE Wl FH1z8d.herei n:

[0001] The exemplary and non-limiting embodiments of
this invention relate generally to wireless communication
systems, apparatus, methods and computer program products
and, more specifically, relate to improved signaling of a
scheduling request in conjunction with an acknowledgement

or channel guality indicator.
BACKGROUND :

[0002] This section is intended to provide a background
or context to the invention that is recited in the claims.

The description herein may include concepts that could be
pursued, but are not necessarily ones that have been
previously conceived o©or pursued. Therefore, unless
otherwise indicated herein, what is described 1in this
section is not prior art to the description and claims in
this application and is not admitted to be prior art by

inclusion in this section.

[0003] The following abbreviations are utilized herein:
3GPP third generation partnership project

ACK acknowledgement

BPSK binary phase-shift keying

CAZAC constant amplitude zero autocorrelation

CM cubic metric

CQI channel quality indicator

DNA data-non-associated

DL downlink {(Node B to UE)

DL~-SCH downlink shared channel

1



3GPPthird generation partnership project ACKacknow edgenment BPSKbi nary
phase-shi ft keyi ng CAZACconstant anplitude zero autocorrelati on CMcubic
metric CQ channel quality indicator DNAdat a-non-associ ated DLdownl i nk ( Node

B to UE) DL- SCHdownl i nk shared channel eNode B evol ved Node B (LTE base
st ati on) eNode B evolved Node B (LTE base station)

E-UTRAN evolved universal terrestrial radioc access

network

LTE long term evolution of UTRAN (E-UTRAN)
NACK negative acknowledgement

Node B base station

PAR peak-to-average ratio

PUCCH physical uplink control channel

PUSCH physical uplink shared channel

QPSK quadrature phase-shift keying

RACH random access channel

RAN radio access network

RRC radio resource control

RS reference signal

SF spreading factor

SR scheduling request

TSG technical specifications group

TTI transmigsion time interval

UE user eguipment, such as a mobile station or

mobile terminal

UL uplink (UE to Node B)

UTRAN universal terrestrial radio access network

VoIP voice over internet protocol

WG working group

[0004] The 3GPP has been working on the standardization
of LTE (E~-UTRAN}. In the absence of UL data, data-non-

associated control signals (e.g., ACK/NACK, periodic CQI)
are transmitted on the PUCCH. Furthermore, it has been

decided that:

(a) ACK/NACK (only} signals are transmitted
utilizing modulated CAZAC; seguences (coherent): BPSK is
used for 1-bit ACK/NACK and QPSK for 2-bit ACK/NACK.

1 The applied sequences may not be true CAZAC but computer searched Zero-Autocorrelation (ZAC)
sequences. The same sequences are applied as reference signals with bandwidth atlocation of one
resource block.
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E- UTRAN evol ved uni versal terrestrial radio access network LTEl ong term
evol ution of UTRAN (E-UTRAN) NACKnegative acknow edgenent Node Bbase
station PARpeak-to-average rati o PUCCHphysi cal uplink control channel
PUSCHphysi cal uplink shared_ channel SKqguadr at ur.e phase-shift keyjn

RACHr andom BEeeksv bsrinfiet NG di id- Ta cdEsy SEetwdPr LRREFa4RS FesBPEE=Tont rol

for the modulated CAZAC seguences.

(b) Periodic CQI (and combinations of CQI and
ACK/NACK) is also transmitted utilizing modulated CAZAC

sequences. Block-spreading is not used.

[0005] In the 3GPP TSG RAN WGl meeting #47bis in
Sorrento, it was agreed that a non-contention based SR

mechanism for time synchronized users will be supported.

[0006] The basic principles for SR multiplexing were
agreed to in the 3GPP TSG RAN WGl meeting #50bis in
Shanghai. Reference in this regard may further be made to
R2-074333, 3GPP TSG-RAN WG2#59bis, Alcatel-Lucent,
"Handling NAS messages during HO,"™ October 8-12, 2007,
Shanghai, China.

[0007] In the Shanghai meeting, the following was also
decided:
(1) There are two sizes of the SR

corresponding to two states. FEither the UE requests to be
scheduled or (in case of no transmission) the UE does not

request to be scheduled.

(id) on-off keying based on ACK/NACK design:
The length 7 sequence 1s split into two orthogonal
sequences of length 3 and length 4. FIG. 1 shows the
length 7 sequence 40 with two constituent orthogonal

sequences 42, 44 of lengths 3 and 4, respectively.

(1ii) There will be compatibility with ACK/NACK

transmisgsions from different UEs.

(iv) Different resources corresponding to a
cyclic shift and an orthogonal cover code can be assigned

for scheduling requests and ACK/NACK.



RSref erence signal SFspreading factor SRscheduling request TSG echni cal
specifications group TTltransm ssion time interval QEuser equipment, such
as a nobile station or nobile term nal ULuplink (UE to Node B)

UTRANuni versal terrestrial radi o access network Vol Pvoi ce over internet
protocol WG@@RBhg grbupis noted that the ACK/NACK signaled on the UL

is related to DL-SCH (Physical Downlink Shared Channel,
PDSCHY. In the case where the UE has no data to transmit
(i.e., on the UL), the ACK/NACK is signaled on the PUCCH.
When the UE has UL data to transmit, the ACK/NACK is
signaled on the PUSCH.

SUMMARY :

[00G29] In an exemplary aspect of the invention, there is
a method comprising determining that an acknowledgment is
to be sent, and for the case where there is also a
scheduling request to be sent, combining the acknowledgment
with the scheduling reguest on a scheduling resource, else

placing the acknowledgment in another rescurce.

[0010] In an exemplary aspect of the invention, there is
a computer readable medium encoded with a computer program
executable by a processor to perform actions comprising
determining that an acknowledgment is to be sent, and for
the case where there is alsoc a scheduling request to be
sent, combining the acknowledgment with the scheduling
request on a scheduling resource, else placing the

acknowledgment in another resource.

[0011] In an exemplary aspect of the invention, there is
an apparatus comprising a processor configured to
determinine that an acknowledgment is to be sent, and the
processor further configured to, for the case where there
is also a scheduling request to be sent, combine the
acknowledgment with the scheduling request on a scheduling
resource, else placing the acknowledgment in another

resource.

[0012] In an exemplary aspect of the invention, there is



[ 0004] The 3GPP has been working on the standardi zation of LTE (E- UTRAN)

In

t he absence of UL data, data-nonassociated control signals (e.g., ACK/ NACK,
periodic CQ) are transmtted on the PUCCH Furthernore, it has been
deci ded that: (a)ACK/ NACK (only) signals are transmtted utilizing

nmodul at ed CAZAGIPR¥RIEHT e & QEUHEIEHT ) MeRpsK forusigb§igpining t tRER/ NAEK and

OPSK Tor 2 Bblnofehigikn el sEne Anp. an?eq%lﬁac%éaﬁﬁ%y 1, be, tige CAZAC but

conput er

searc

ut ocorrel ati on

ZAC) sequences. The same sequences

are appl i edwhsreef erence isi grabs wht Fsdimtiviidich skRhveati owe ofocongenbsour ce

modul at ed CRORE BShTonEes LBy BEARIRTEE T ahiE Chi bt Bhd o o601 °and

ACK/ NACK)

Block-spreadin% i S @ot used. [0005]In the 3GPP TSG RAN WGL neeting #47bi s
in Sorrent 02 Pt Nids T55PEEG that a non-contention based SR mechani sm for

i 8 acheduldngmtdsechntd,| iglang whaol ag edh€AZANsefedgnest in

time synchroni zed users will be supported.

[0013]- In another exemplary aspect of the invention,
there is a method comprising receiving information on a
scheduling resource, and determining that the information
received on the scheduling resource comprises an

acknowledgment.

[0014] In another exemplary aspect o¢f the invention,
there is a computer readable medium encoded with a computer
program executable by a processor to perform actions
comprising receiving information on a scheduling resource,
and determining that the information received on the

scheduling resource comprises an acknowledgment.

[0015] In still ancther exemplary aspect of the
invention, there is an apparatus comprising a receiver, the
receiver configured tc receive information on a scheduling
resource, and a processor configured to determine that the
information received on the scheduling resource comprises

an acknowledgment.

[0016] In yet ancther exemplary aspect of the invention,
there 1is an apparatus comprising means for receiving

information on a scheduling resource, and means for

determining that the information received on the scheduling

resource comprises an acknowiedgment.

[O017] In still another exemplary aspect of the

invention there is a method comprising determining that a

scheduling request resource and at least one other resource
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[ 0006] The basic principles for SR nmultiplexing were agreed to in the 3GPP
TSG RAN WGL neeting #50bis in Shanghai. Reference in this regard nmay
further be made to R2-074333, 3GPP TSG RAN W=22#59bi s, Al catel -Lucent,
"Handl i ng NAS nessages during HO " Cctober 8-12 2007 Shanghai, China.
[0007]In thé‘IShéﬁf@We@Eétolrng uske PEMISRICAE MSaaIS§@edéébdgés‘ime(i pngher e

are Lo sizendel the SReEALLesPondhogul onkacshales 1 £ Haes Ahe LE peduests

to be schedul e in case of no transm Ssion) the UE oes not request to
be schedul edran(sml)tted of/f tlb@yﬂlﬁqrb@SIeldeQDAGKPNAGKHG‘eQW-gﬁleaﬂieohengﬁh 7

sequence | Sa%p' #}kﬂ%ngﬁ%ﬁ’ Seqéance SS%Hﬁﬁ%?éd%mbﬁﬁgta%& Q”QPESH%HV‘

4. FIG 1 shows consti tuent ogonal
sequences 42ua44 tof irerigbher3 thad 4,5 rcwrimetdi rel pe tienishithedebw khebe
corrpatibilit% wi t h ACK/ NACK transn}sglons dlffe({eint UEs,

er eqguipment 1in one o res r ces an caving at least

one other resource unused.

BRIEF DESCRIPTION OF THE DRAWINGS:
[0018] In the attached Drawing Figures:

[0019] FIG. 1 shows a length 7 sequence having two

constituent orthogonal sequences of lengths 3 and 4;

[0020] FIG. 2 illustrates an example of ACK/NACK and SR

resource assignments for UL transmissions on the PUCCH;

[0021] FIG. 3 shows an example of ACK/NACK resources
configured for 18 parallel ACK/NACK channels;

[0022] FIG. 4 shows an example of SR resources

configured for 72 parallel SR channels;

[00231 FIG. 5 shows a flowchart illustrating one non-
limiting example of a method for practicing the exemplary

embodiments of this invention;

[0024] FIG. 6 shows a simplified Dblock diagram of
various electronic devices that are suitable for use in

practicing the exemplary embodiments of this invention:

[0025] FIG. 7 depicts a flowchart illustrating another
non-limiting examplie of a method for practicing the

exemplary embodiments of this invention;

[0026] FIG. 8 depicts a flowchart illustrating another
non-limiting example of a method for practicing the

exemplary embodiments of this invention; and



(iv) Different resources corresponding to a cyclic shift and an orthogonal
cover code can be assigned for scheduling requests and ACK/ NACK. [0008]It
is noted that the ACK/ NACK signaled on the UL is related to DL- SCH

(Physi cal Downlink Shared Channel, PDSCH). In the case where the UE has no
data to trah8B271(i.eFIGen Bhelul) B/t ha WK/ NACKISRIGEYnat edf bRV ERRT PUCCH

Wen the UE-gﬁf%aQ%ge%F%&&?ﬁ@é,e%}fp%?eﬂﬁ\'%%ét&o%ﬂ gpal gd200;LhggPUSCH

SUMVARY: [Ob n-an e ary aspect invention, there is a nethod
conpri si ng deteerempigrihatbadiackinswodddiment.niventtaope sent, and for the
case where there is also a scheduling request to be sent, conbining the

acknomﬁedggggéﬁﬁ%&ﬁegggCi%@ﬁthgng request on a scheduling resource, else

placing th ment i'n-anot her resource. [0010] I n an exenpl ary
aspect of the invention, there is a conputer readable nedium encoded with a
conput er pr¢goadjexecdbabliechy a protessbexingperdsr mWactieongatanpeisi ng

determ ni ng_that .an acknow edgnent_is to be sent th se ere
there is aI§888C§€ﬁ§%hl?%% T8qu §@nﬁgsbe E%ﬁﬁ,Qg%ngﬁgfﬁéégheﬁagﬁﬁo edgnent
wi th the scheduhinog)r egdgst parfosthednt ) ngxiesouinel taalesmsilyaciing the

acknowl edgmegt Jin angthgr. 1 esource- [ Q013 1nygn; eXgER! BLYAERREE o8 ke

data since separate SR/buffer status reporting principles
will be used when the UE has scheduled UL data transmission
on the PUSCH. As noted above, in the absence of UL data
data-non-associated control signals are transmitted on the
PUCCH.

[0029] To date, SR decisions made in 3GPP RAN1 only
cover the case where a SR 1s transmitted standalone.
However, it may occur that the SR is transmitted with
additional data-non-associated contrel signals, such as
ACK/NACK and/or periodic CQI (e.g., ACK/NACK + SR, periodic
CQI + SR, periodic CQI + ACK/NACK + SR). Various

complications may arise in such cases.

[0030] FIG. 2 illustrates an example of ACK/NACK and SR
resource assignments for UL transmissions on the PUCCH. 1In
FIG. 2, ACK/NACK and SR have been configured for different
frequency-hopping radio resources. FIG. 3 shows an example
of ACK/NACK resources configured for 18 parallel ACK/NACK
channels. FIG., 4 shows an example of SR resources

configured for 72 parallel SR channels.

[0031] Each UE has certain code resources allocated to
two different channels: one UE may occupy, for example, the
eighth (8th) ACK/NACK resource and the twenty-eighth (28th)

SR resource, respectively (see FIGS. 3 and 4).

[0032] One problem with the considered signaling



an apparatus conprising a processor configured to determ nine that an
acknow edgnent is to be sent, and the processor further configured to, for
the case where there is also a scheduling request to be sent, conbine the
acknow edgnent with the scheduling request on a scheduling resource, else
pl aci ng t hecasknowkédgseds inelatschdo rdso @iyl ¢ 00ARTier apr ekenhy apd
aspect of t i ntion, there_ ] p t I sin ns,for
deterniningE?ﬁagxgn acEﬁomF%dgﬁgit%ngggggeaégnﬁéran é%aﬁé%Pgﬁg in %he
case where thétepils afseqacschedubndg r espestEE®. bé2)semtichcobihi nghe he
acknow edynent wi.th_the schedul] request_.on a schedul Ln source, el se
pl aci ng thggﬁgﬁﬁgﬁﬁé gne “Yn d her® T ¥SoUr e’ [0%%3]Iﬁlg %ghggrﬁﬁ%ﬁplary
aspect of theanhBmeskion, atbemginsadna®t hdathwonpr, luwg tceadievilagki ofoamat i on

on a scheduling resource, and determni that the i,nformati,on recejved on
t he schedulFﬁE%PESOBF 8tcorpri & aﬁtacEgEﬁF &QHEnt?t[OUfE??n Qﬂgth ¥

exenpl ary agpegbm@batiheo fverisham, tbenew sadeCempiiren eadabke (gediym

encoded with _a co ter program execut able by a processor to perform
actions combRi & AGA/NRERVRRE/ PRI GRRGL TR OFP £ SRHetiA | T\ EE5ur8, VaRd

det erm ni ng rbhat thesiHf9r et i R rLcei Xed/Rackhersthaedutipng HAs0UbEEN
conpri ses an acknow edgnment. [0015]1In still another exenplary aspect of the
i nvention, FREEEIIEEHn 1QHPa AT VESTHIPRSINY TF 9B EAR LS IRE Fo&ei ver
configured to receive information on a scheduling resource, and a processor

configured t@odgher m pedhat Lhe igdQL mation-regetvedeeRnt Beescheduhizng
resource conpriseés an acknow edgnent. .
discussed in RAN1 to avoid the multicarrier/multi-cluster

transmission in the presence of a SR:

(a) One technique is to prioriftize a predetermined
signaling type (e.g., ACK/NACK instead of SR or SR instead
of CQIY. This means that when twe signaling types exist in
a same subframe, only the signaling type with the higher
priority is transmitted whereas the lower priority
signaling is not transmitted at all. One problem with this
approach is the increased SR (or C0I) delay. This delay

may be significant, for example, in a VolP application.

() Periodic CQI + SR: The idea would be to arrange
the periodic CQI reporting and SR signaling in such a way
that they do not appear in a same subframe. One problem
with this approach is that the arrangement will introduce
limitations for either SR or CQI signaling. This may also
be difficult to arrange as the periocdicity of SR and CQOI

may not be the same.

(c) ACK/NACK + SR: It is possible to avoid this
situation by introducing certain scheduler limitations for
UEs being allocated for the given SR resource {(i.e., do not
aliocate DL data for a time resource which will cause an

ACK/NACK transmission to occur for a %TI in which the UE



[0016] I n yet another exenplary aspect of the invention, there is an
apparatus conprising neans for receiving informati on on a scheduling
resource, and neans for determ ning that the information received on the
schedul i ng resource _conprises an acknow edgnent. [0017]1n still another
exenpl ary ad$igéctsignlipacompe R ¢ adesi9g -net hod conpri si ng det er ni ni ng
that a scheduling request resource and at | east one other resource are

reserved for@ user eau RIRNLS i 8180 SBEE syl bnane,, and,bassdaorpuhether a
scheduling request is desired to be transmtted by the user equipnent,

placi ng at FedstirdeEion aschekrowledgnelitfinagati velseknenisegendnt Jand a
channel qualdilerdiadiccalafeddal ehe 9R8(/Ad O DERE I BRSMALRA dyr thegpser

equi pnment in one of the resources and | eaving at’|éast one other réséurce
unused. BRI BEKPESCRI PTPONIORiTHEODRAVERIGS: POOMBIms wheh atitiax ke rDeahi ng

e o OGAR Gt 101 SIS SR IR0 R L
resource allocaticon (multicode method, sequence selection
method). Reference with regard to this technigque may be
made to commonly-owned U.S. provisional patent application
no. 60/936,033, "Multiplexing of Scheduling Request and
ACK/NACK and/or CQI Transmitted on PUCCH" by Tiirola et al.
filed on June 18, 2007 {attorney docket no.
863.0067.P1{(U8)). Turther reference in this regard may be
made to R2-074139, 3GPP TSG-RAN WG2#5%bis, NEC, "X2
downlink forwarding delay," October 8-12, 2007, Shanghazi,
China.

[0034] Fxemplary embodiments of the invention provide
improved technigques for signaling a SR with an ACK/NACK
and/or CQI. In some exemplary embodiments, different
multiplexing procedures are provided for cases with
positive SR than for cases with negative SR. In accordance
with the 3GPP TSG-RAN WG1l#50bis Shanghai decisions, when
the SR is transmitted standalone, only positive SRs are

signaled (i.e., there is no transmission for negative SR).

[0035] In one, non-limiting exemplary embodiment of the
invention:
(1) For negative SR, the ACK/NACK and/or CQI are

signaled using original ACK/NACK (ACK/NACK PUCCH) and/or
CQI rescources (CQI PUCCH) .

(11) For positive SR, the ACK/NACK signal is
transmitted using the SR resources (SR PUCCH) .
Transmission of the ACK/NACK on the SR resource(s) can be

performed in a similar way to when ACK/NACK is transmitted

9



[0020]FIG 2 illustrates an exanple of ACK/ NACK and SR resource assignnents
for UL transm ssions on the PUCCH [0021] FIG 3 shows an exanpl e of

ACK/ NACK resources configured for 18 parallel ACK/ NACK channels; [0022] FI G
4 shows an exanpl e of SR resources configured for 72 parallel SR channels;
[0023] FI G 8nshele AFTKOWMPAr tre3ouiste at (rashd ateid  siediueineg exanphé of a

nmet hod for tL¢LAg | ary ﬁnb | et this i tion
[ 0024] FI G gﬁgﬁéagbg s%%%ﬁ%éﬁgg %{oc dﬁgaranf§?&%%rﬁ%%§h%¥§%trgni%n evi ces
that are suitmbdeleseduseefimepcactdici ng fhe exesplarse enibei nBOKSNBEKL hi s

nvent i on; - [Q0251ELG a2 JRBE! Suftch) O4eaed Liiskiati ng anot her

(1ii) For positive SR without a simultaneous ACK/NACK
signal, the SR signal is transmitted using the original SR
resource(s), SR PUCCH. The simultaneous CQI is dropped
(i.e., not transmitted) and the CQI resource(s), (CQI
PUCCH)is left unused.

[0036] In such a manner, simultaneous transmission of
ACK/NACK and (positive) SR is supported whereas there is no
provision for simultaneous transmission of (positive) SR
and CQI.

[0037] It is briefly noted that, as utilized herein,
"positive SR" signifies that the UE desires to transmit a
SR (e.g., to a Node B). Similarly, "negative S3SR" indicates
that the UE does not desire to transmit a SR (e.g., to a
Node B). Any reference to "resource"” should be construed
as c¢overing a single resource or multiple resources

assigned for the specified signaling.

[0038] With a negative SR, it 1s possible to signal the
ACK/NACK and/or CQI using the original resources allocated
for ACK/NACK or CQI, respectively. The SR resource(s) is
left (SR PUCCH) unused. Thus, the following hold: If
there is a negative SR and an ACK/NACK, transmit the
ACK/NACK using only the original ACK/NACK resource(s),
ACK/NACK PUCCH. If there is a negative SR and a CQI (e.g.,
periodic CQI), transmit the CQI using only the original CQI
resource(s), CQI PUCCH. If there is a negative SR and both
ACK/NACK and a CQI, transmit the ACK/NACK and CQI using
only the original ACK/NACK and CQI resources, CQI PUCCH

respectively.

[0039] As noted above, with a positive SR, simultaneous

10



non-limting exanple of a nethod for practicing the exenplary enbodi nents
of this invention; [0026] FIG 8 depicts a flowhart illustrating another
non-limting exanple of a nethod for practicing the exenplary enbodi nents
of this invention; and [0027]FIG 9 A B, and C, depicts_a flowchart

i || ustrati nGrpeETdssting: odx ARH/SACK andeSRod Sf GUDRCACECC PRGLERE ERBHBI ary

embodi rent s of Lhe, byent in DETALLERDESTRARTLGN: 40028] Consiuder sa.

mul ti pI exi ng case dat a- non- associ ated control si gna S, such
ACK/ NACK (e. @lmUDILaA@Q’UNA(M)araaﬁdlstﬂleEr®ﬁd$@KC@CKe&ﬁl@tP@ShﬁlVﬁnéBugﬁy with

an UL SR Furt assune th hg, U ran UL 4 S e
separate SRzpﬁu? rmegf s’ Z{p%%tlgﬁggp?rsﬁﬁcr}%t& e [gb%&%{sed %% tlﬁg%UE has

schedul ed UIfoddtoazMgamc&simsoraﬁdﬁeap@US@di As not ed above, in the absence
of UL data data-non-associated control signals are transmtted on the

PUCCH. [002 at e, eci si.ons made_ i.n_3GP_RAN| {.
where a SR ﬁb 910gnsm tIt%R& §n&§I fi‘ngoS|}|J(%\:/Lv?a'r\(?ergﬁ a?drrar)lloj"(g)(i::%/u atsjt% R IS
transm tted thiet IR@EJAAGONad i At Ehéa oax AssbagatRd resntirak (s) gnaRs, PUsm‘mh as

ACK/ NACK and/ or _perj.odic (e.g +§§S erlodlcef%Ql C@%
periodi ¢ CQIPe @@W)W §%%° Gls %ﬁmﬁ Cfﬁ’afrfrl% F &Y cases.
The ACK/NACK can be transmitted similarly to when it is
transmitted on its own resource (e.qg., unmodulated seguence
1, BPSK/QPSK-modulated sequence 2).

[0041] If there is a positive SR and a CQI (e.g.,
periodic CQI), the SR is prioritized over the CQI. That
is, transmit the SR wusing oconly the original SR resource
(e.g., on the PUCCH). The CQI resource, CQI PUCCH is left

unused.

[0042] If there is a positive SR and both ACK/NACK and
CQI, the ACK/NACK is signaled using only the original SR
rescurce (e.g., on the PUCCH). The CQI resource, CQI PUCCH
is left unused and the CQI is not transmitted. The
ACK/NACK can be transmitted similarly to when it 1is
transmitted on its own resource (e.g., unmodulated sequence

1, BPSK/QPSK-modulated seguence 2).

foo43] On the Node B side, the Node B is responsible for
the UL/DL resource allocation (e.g., for CQI, DL data and
ACK/NACK, SR). Therefore, the Node B can receive the
ACK/NACK, CQI and SR from the variocus resources, taking
into account the different UE operation in 1light of

positive or negative SR.

[0044] In further exemplary embodiments, the Node B can
modify the above-stated prioritizations, for example, using
RRC signaling {(e.g., cell-specific, UE-specific). In such

a manner, and as a non-limiting example, the Node B could

11



[0030]FIG 2 illustrates an exanple of ACK/ NACK and SR resource assignnents
for UL transm ssions on the PUCCH In FIG 2, ACK/ NACK and SR have been
configured for different frequency-hopping radio resources. FIG 3 shows an
exanpl e of ACK/ NACK resources configured for 18 parallel ACK/ NACK channel s.
FIG 4 showdodhigxhhfl BréproRiratber cesch orld el Forrripddaedepver
channel s. [@@3&¥NkkEagh UE has certain code resources allocated to two

di fferent channels: one UE may occupy, for exanple, the eighth (8th)

ACK/ NACK resource and the twenty-eighth (28th) SR resource, respectively
(see FIGS. 3084814). [FAGR2]TnehprdbRemlwivchardie tbhssiderietnsi gnal hrg-
conbi nati ong ;.S 4 i -cargier Ly .0 T it is
ot possi bl & 18 trdne e T e g o ettt of PP raReEtks par el arya ° )
such that tkebbdhatnteabfl dWwiPARpenhert i esInfbak Nl e-idaris efeteransmidssi on

are nmi nt ai e d o.t l.ack " npilot inthe U
di recti on, ggg%gggec\rﬁno%rebeygctgnéjnql%ggll%teo %Ir(a s%ﬁ wo i ow Irl%?%%%:%%t %gl
signals (e.d"NOSR.+ ACKLNAGK drdaomeGalt)ivel SR, Wwiheepaitaicsl olrogkbers ¢or Vi a

four clusters if and and/ ve been conf i,nto

non- over | appiig °f ggqﬁg&%ggﬁc%%.§{00€ ]l%ﬁ‘éF% é?eagoﬁgkzﬁégg dre°

t echni ques heIng dhecesKedAOK RANIL rad saaited e IMd HOENRCET rdglolircelsust er

transm ssion_in the _presence of a SR a), One technique .is to prioritize a
pr edet er ni n@&dsitéﬁaIS&§%CF€. gre &ﬁs?’@é‘d 53# aR 5:“%@ t¥sfead of
CQ). This meanswiftdl cvhefi tWeusi ATRINAGKS yPEReeRDIt (bR @OIFMERIURTKIME,

only the si gnal ing type wth the h@iﬁher priority is transmtted whereas the
| ower pri or My ERISHHTGET P9 tThsHRTRECRE afPL EHECHr oBPEM-REt K hi s

approach i s rkReuvirdeseased IRKNAGA dudtalayardhisudehay meychersi gai fi cant,
for exanple, in a VolP application. (b) Periodic CQ + SR The idea would

be to arran§@sthe VFerRodi"dEED fo&p&ri rg)and PSR e iy dasdsudly ®oway

that they dggnot appegbxi b@, Safe sybldaB.niNes PrARLaW Ak hifi Sk appr oach
is that the arrarﬁl%;msnt W ll introduce limtations for either SR or CQ

si gnal i ng. PEESSRay QIYES "de afi AOtcUl"NQ"S -ar ldnfE AN iFericddirgiesgréf SR
and ON may nogape tdie $8RE58), then in box 60 the SR is transmitted

using the SR resources and the additional resource which
may be data-non-associated {DNA) resources, such as
ACK/NACK PUCCH and CQI PUCCH are unused. No CQI 1is
transmitted, regardless of whether or not it is present.
If ACK/NACK is present ("YES" for box 58), then in box 62
the ACK/NACK is transmitted using the SR resources and the
DNA resources, such as ACK/NACK PUCCH and CQI PUCCH are
unused. No €CQI is transmitted, regardless of whether or

not it is present.

[0046] Reference is made to FIG. 6 for illustrating a
simplified block diagram of various electronic devices that
are suitable for wuse in practicing the exemplary
embodiments of this invention. In FIG. 6, a wireless
network 12 1is adapted for communication with a user
equipment (UE) 14 via an access node (AN) 16. The UE 14
includes a data processor (DP) 18, a memory {(MEM) 20
coupled to the DP 18, and a suitable RF transceiver (TRANS)

22 (having a transmitter (TX) and a receiver (RX)) coupled
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(c) ACK/INACK + SR It is possible to avoid this situation by introducing
certain scheduler limtations for UEs being allocated for the given SR
resource (i.e., do not allocate DL data for a tinme resource which wll
cause an ACK/ NACK transm ssion to occur for a TTI in which the UE has
si mul t aneousoSRher BRskhPssi 8he. MEY) P @bargsaRsBrBETpBsSiPBLE) t 84devEndp a

speci al nul &A ng%gigcgggebﬁa glcftfl%%@t walr%%@@t b\:s?ﬂﬁm&qcamoﬂtsf &QEﬁnt

schenes for per1 odi + periodic CQ

SR). Probl enhemANhltShi sNappr taeh e Tw éblZ thﬁsl |a1:k lw@eftorqm@n@@tenna
(rmodul at i on, /or [ | l ocation (nulticode nethod, sequence
sel ection rre ?giﬂ?e?erencén%v%\ln%#h%&eg’a ‘d to this techni que may be made to
comonl y-ovvned U.S. provisional patent application no. 60/936, 033,

"Ml tipl exi 1808111 Schedtbki g Reguestlades AEKORAGK ramnmiarsGQ (TP n26i t sed on

PUCCH' by Tiirola e ed o une 7,(attaorne o]

863. 0067, PLICEPYY ¢ Bfhet ofrBhed tltﬁ‘?es%?ggar%d Al L Sa5Esh8re

R2- 074139, 3CRRsTSGvRBAN WWEANEDDI S0 NIEﬁ,v ‘g2 aiomhnnkuftmewardmw ahedi ay, "
Oct ober 8-12, 2007, hai 03 e di,nents of the

i nvention pFSﬁ‘a&geFWjP%\}g oé@ﬁ?ﬁ‘g&é% Tf%ﬁ Aillgxgﬁgp @Mﬁ ggﬁmjzgﬁsilﬁrﬁ@(ﬁmw
and/or CQ . pkBggaft exeop) are .enmbatisrenkansdidd etent £aoml udlnﬂle&icmgon_al

procedures are Rr ovided for cases with %om ti \éﬁ S@é{lhan th
negative SRYIFRIGESorIMEIIFRH ¢He %&b R véi#s0 QsteSh‘é\ @Eait e

deci si ons, m@Nst hes(SR hgst ransnm1éegr st andal efitseri y posi thave 19Rsitar e
si gnal ed (| e., there is no transmssion for negative SR). [0035]In one,

non- | i ni t i nGOBRERBCALY C8nbodinfed df tife g g2 3 idatEoPatdyadi @ SR,
the ACK/ NACKnand4or nfg@e aE€rernal networks or systems, such as the

internet 36, for example.

[0048] At least one of the PROGs 24, 32 is assumed to
include program instructions that, when executed by the
associated DP, enable the electronic device to operate in
accordance with the exemplary embodiments of this

invention, as discussed herein.

[0049] In general, the various exemplary embodiments of
the UE 14 c¢an include, but are not limited to, user
equipments, terminals, mobile phones, cellular phones,
persconal digital assistants (PDAs) having wireless
communication capabilities, portable computers having
wireless communication capabilities, image capture devices
such as digital cameras having wireless communication
capabilities, gaming devices having wireless communication
capabilities, music storage and playback appliances having
wireless communication capabilities, Internet appliances
permitting wireless Internet access and browsing, as well
as portable units or terminals that incorporate

combinations of such functions.

[0050] The embodiments of this invention may be

13



si gnal ed using original ACK/ NACK (ACK/ NACK PUCCH) and/or CQ resources (CQ
PUCCH). (i1i) For positive SR, the ACK/NACK signal is transmtted using the
SR resources (SR PUCCH). Transmi ssion of the ACK/ NACK on the SR resource(s)
can be perfornmed in a simlar way to when ACK/ NACK | transmtted on the

ACK/ NACK 1 edBE-EESPERADAYI §P@Hu§€ﬁu§ﬁééwﬁr§nﬁxﬁﬁﬂﬁF‘Qi%d geflientE BOBF

unnmodul at edogequencepk argl, upnppdit aked seguencerd - the tAN s1easer the
ACK/ NACK resource (ACK/ NACK PUCCH) is left unused. (iii)For positive SR

wi thout a sPAREFFAREoUSTABK RACRTSIGAIL O RE SRISVGRE ans! PrdRe@tt-ed using
the original SR resource(s), SR PUCCH The simnultaneous CQ is dropped

(1 e, not topBaittedhandihedill o5 enoyr se( e LE0 RO gabett cynused.

[ 0036] I n such a manner, sinultaneous transm ssion of
(positive) SRei sl@%bortw@nmlea%nwé@@meét NGNSt oV ¥i oI f dRPSPREPEaRAeous

transm ssi on Qf, | p% Eﬁltggl%”ddggta LQQEZ%E 't%cEEg‘ﬂ)LJ noLgdnt hat, as

utilized herein, |t|ve signities t the UE desirfés to transnmit a
SR (e.qg., t@emlmodéusyorsmsbdrﬂnwofme@ewm@s,Smaqmz@amquiyatdetvheeSE does

nOt desi re t tr n%@él%s ag_ méﬁog Nocﬂe%l@es Aaandr ec}ﬁ &€ t%l ed

"resource" S OU| e COI’lSt as COVEI’ ng a Sing | € 'resource or mni pI

resour ces assimgngd aholr r’eh@vaﬂnel@ fmeadrsi, gmal mog.- llmltlng examples. The
DPs 18, 26 may be of any type suitable to the local
technical environment, and may include one or more of
general purpose computers, special purpose computers,
microprocessors, digital signal processors (DSPs) and

processors based on a multi-core processor architecture, as

non-limiting examples.

{0052] By utilizing exemplary embodiments of the
invention, unlike with other prior art techniques
supporting simultaneous transmissicn cof ACK/NACK and SR,
SR, ACK/NACK and CQI performance can be maintained with

very littie, if any, change.

[0053] In many cases, it may be pcssible to configure
periodic CQI and periodic SR into different subframes. In
such cases, the performance degradation caused by dropping

CQI is estimated to be very marginal.

[0054] Furthermore, accepted modulation options may be
utilized in conjunction with exemplary embodiments of the
invention. That is, there is no need to specify separate
modulation or multiplexing options for positive SR versus
negative SR. Existing data-non-associated signaling can be
maintained as similar as possible with both positive SR and
negative SR. Furthermore, nc changes are needed for CM

properties.

{0055] Below are provided further descriptions of non-

14



[0038] Wth a negative SR, it is possible to signal the ACK/ NACK and/or CQ
using the original resources allocated for ACK/ NACK or CQ, respectively.

The SR resource(s) is left (SR PUCCH unused. Thus, the follow ng hold: If
there is a ne ati.ve SR and an ACK/ NACK, transmt the ACK/ NACK usin only
the ori gi nat-*AeERCK FESBERLEEEs) eTRERARISER SPUCCHL Pf  PR&EPYE™ Fi§88rﬁgsgtl ve

SR and a CQex(e%;ﬁamyD%ﬁrll:QQh@ae@Qé atd a@é}ﬂ&i&lﬁ@?y%mbét@ﬂ epky ctiBe ek gi nal
CQ resource(s PUCCH. If there is negative SR and both ACK/ NACK and

a CQ, transm ltdﬁéltAéKPNAeznandT@QS ugﬁﬂlﬁ@erysH%cbrr}% B8 RoRtmer and
CQ resources, pd1 RMCLH I L5P8 erﬁ;}'ﬁ’l?éybei9@38£§§r9&§9n§b9§{ﬁcewvta&J_%us

positive SR, simultaneous transm ssion of IS supported
wher eas t hegéHss: o @épp@ﬁe f@r smmma@mmglamnﬁﬁwzdwrdis C@gayanbeSR

Si mul t aneous, L. %‘gdssil or& %{_/ aa.? Qsidd ¥ 2R JisRerforned usi ng

the SR resouarce( SR P OWI ng procedures are applied:
[ 0040] I f th@m@mﬁslaa:yp@shqmeSRsand an ACK/ NACK, signal the ACK/ NACK using
the existing SR resource(s), SR PUCCH The ACK/ NACK resource(s), ACK/ NACK

U e s oot e AEANCEGE? DGl RE LS ol 8 e
BPSK/ QPSK- nodulustiedteglguen®@G?) 7, a method includes: providing that at
least one of an acknowledgement and a channel quality
indicator {CQT) is to be transmitted, wherein the
transmission comprises at least one scheduling request (SR)
resource (SR PUCCH} and at least one additional resource
that can be a data-non-asscciated (DNA) rescource, such as
ACK/NACK PUCCH or CQI PUCCH (box 71); determining whether a
SR is to be transmitted (box 72); determining whether the
acknowledgement is to be transmitted (kox 73):; determining
whether the CQI is to be transmitted (box 74); in response
to determining that the SR is not to be {ransmitted and
that the acknowledgement is tc be transmitted, transmitting
the acknowledgement using a corresponding at least one
acknowledgement resource of the at 1least one additional
resource such as a DNA resource, wherein the at least one
SR resource is unused (box 75); in response to determining
that the SR 1s not to be transmitted and that the CQI (or
COI+ACK/NACK) is to be transmitted, transmitting the CQI
(or CQI+ACK/NACK) using a corresponding at least one CQI
resource of the at least one additional rescurce such as a
DNA resource, wherein the at least one SR resource is
unused (box 76); in response to determining that the SR is
to be transmitted and that the acknowledgement is not to be
transmitted, transmitting the SR using the at least one SR
resource, wherein i1f the CQI is to be transmitted the CQI
is not transmitted and the at least one additional resource

such as the DNA resource 1is unused (box 77); and in
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[0041]If there is a positive SR and a CQ (e.g., periodic CQ), the SRis
prioritized over the CQ. That is, transmt the SR using only the origina
SR resource (e.g., on the PUCCH). The CQ resource, CQ PUCCH is left
unused. [0042]If there is a positive SR and both ACK/ NACK and CQ , the
ACK/ NACK i s T§PEREISEd Tisi MYCDHFYLvME BRRGI AP SR rigsotl cee (Brgnsmhtefe
PUCCH) . TheaGd rtesQur Gehe CQeoM - dgeh&it unusedoangdet herOkmi $+041
transmtted. The ACK/ NACK can be transmitted simlarly to when it is
transnmitt ed tERNSES vin g ddsurckncalgdgenemid Wisdted tdegaendeast one SR
BPSK/ QPSK- | At SeAHENCS, 2) -1 h e ' e d S
responsiblggggpaﬁz}'UL/DL rgggﬁ%é%ggﬁﬁ%%gi%oﬁo?gggF?aﬁggEEf%? Eﬁgdg 2 and
ACK/ NACK, SRp. nfhietaborsaitthd NodetBecan lezel vend eddiGK/dNaCK reGQ:rard SR

fromthe varjioys resow ey fé?gdﬁé% q%géﬁﬁ%%#p$ﬁ%¥ﬁ.ghfjerent UE operation

in light of positive or negative er ‘exenpl ary
enbodi nents, the Node B can nodify the above-stated prioritizations, for
exanpl e, usil@®SRC si gnalmertdiode. gs, eblolvespeeitfeireinUEaspeerrfiodlic | A0Iuch a

manner, and t%san%mr:}hosns_iloinma}nidqga %)éarr{%ldel’c tgﬂie t@%%esm%s%ol%lnd are configured
into different subframes. A method as in any above,
wherein transmissions are transmitted on a PUCCH. A method
as in any above, wherein transmissions are transmitted on
an UL. A method as in any above, wherein if transmitted
the acknowledgement comprises an unmodulated segquence 1,
BPSK/QPSK-modulated sequence 2. A method as in any above,
wherein the method is implemented by a UE or terminal. A
method as in any above, wherein the method is implemented
within a wireless communication network. A method as in
any above, wherein the methoed is implemented within an E-
UTRAN. A method as in any above, wherein the method is
implemented by a computer program. A method as in any
above, wherein the method is implemented by a processor of

a user equipment.

[0058] In ancther non-limiting, exemplary embodiment, a
computer program product comprises program instructions
embodied on a tangible computer-readable medium. Execution
cf the program instructions results in operations
comprising: providing that at least ona of an
acknowledgement and a channel quality indicator (CQI) is to
be transmitted, wherein the transmission comprises at least
cne scheduling request (SR) resource and at least one
additional resource such as a data-non-associated (DNA)
resource, such as ACK/NACK PUCCH or CQI PUCCH; determining
whether a SR is to be transmitted; determining whether the
acknowledgement is to be transmitted; determining whether

the CQI is to be transmitted; in response to determining
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nodify the prioritization such that CQ is prioritized over ACK/ NACK.

[0045]FIG 5 shows a flowchart illustrating one non- limting exanple of a
met hod for practicing the exenplary enbodi nents of this invention. In box
52, it is determ ned whether there is a positive SR ("YES') or a negative
SR ("NO'). thathetkei SR negatiate SR bhe HEEREALSLSEced8dt otBRd)kestB and

6. In box §ékn!>&1§@%ﬁi@ afls AQKY N‘%Q(t(ﬁr%nﬁqﬁed,t he AGKENACKRGS the

transmtted USing resources and the SR resources are unused. In
box 56, if &bknewisdge@oht(wusing withootrASRPNACKY, tite d@aglor one

CQ +ACK/ NACK),, I ransmtted usin r urces; RUCCH, : SR
resour ces (%%]éni&?ﬁﬁ%ﬁeﬁ Soélrrg:el?%ge .%%I f&?h%reg&:ts a posﬁi?lﬂgjé&g%{l(" YES"'
for box 52)retberoet badhpraceeddA acdemus, |whdioxih8ihetat sladeseronaed
whet her ACK/NACK is _present ("YES') or _not ("NO').. LI _ ACKLNACK,. ]

present (" for°Box =58y, Bt éﬁgi’ n%‘80§e§80P%3Ngﬁ figlt??:%g%nn??gaégs?ﬁ% t he
SR r esour cesrandst hecaddibi opal resagméetwdi chndaythetdataenofoassdcrat ed
(DNA) resources, suych as ACK/ NACK PUCCH an PUCCH ar.e unused. CQ is
{ransm ¢ oo SaGRANBSES ot Skt ne P SRGIIECRs JrGUiait C {hci hubhT S
present ("YESr @1+hoX /SRICK) hedind Hoxob2ethenACKLNACK 1sadt amsal thed

using the SR resources and the DNA resources, _sucH as ACK/ NACK PUCCH and
CQ PUCCH aF&SQRESEdOINSREQRY deppindntt B8 rogatdFESSUSEewREEReSof not

it is presepfa [Q046]Refer eneadin e @ Fi&asb fde | BRUstgahing ais
sinplified block diagram of various el ectronic devices that are suitable
for use in prESEr¢i g tFRSRRRAP| &Py dSHSFEIFEMSE PRt nFEe WientS of® PR FI G

6, a wirel ess netweiksl2, ks adant edpbor, Conapni sathon: With Aodsel, egui pnent
(UE) 14 via an access node (AN) 16. The UE 14 includes a data processor
(DP) 18, a HEADSPLLVEN) 20 a@eupitéd o thive SBPUEE NJaridca aduilCasite ORE SR

transcei ver 2 VNG Ftier- (XY apdqankeselvehe( )

coupl ed tor%%gﬁgggm%h%h%lwr{é%%ogﬂs%% a§p$ogram (FII%OI(%) 24. Thg %)‘[ANS 22
is for bidihechictnsranemékees snfnthecati bpssw ¢pe t3RdANIB L NGISOUWREL t he
TRANS 22 ha | east, opg,a f.acilj . Coppini; cat | 1 0047],The AN
16 i ncl udes%}il% at%gpraocggzs&opf%%é% l% n%frjr%g%/a MEM ZéL cou%él%% to the DP
26, and a sdietabiné nRR rrdrsceilverSE TRANSY Bo thavemgtaedr aasmtbesr tEeX) and
a receiver o the . st O am:,EROG)
32. The TRA s o Fgct%né% wug?g %@g‘lggﬁﬁu%%ﬁ?%&%@m h the UE
14. Not e t hatknoglTRANS=8G hadngt theast dmeshnteAndRtvefeieitet atherein

conmuni cat i gn. (The AN 10 iis. GouRl &d, 1.3 @ faka. PRI 34 1. Ane, D
external net\Works & syst ens,” such as t'he 1 nt er ne , tor exarrprrll e.
[ 0048] At | eastd ontes ofitt hie=dPROGsn24 a8 tiierasisunedotocencugde pF ogr ANA
i nstructions_that, when execu& ed by the associated DP, enable the
el ectroni c d&Victd Fo 1ospe“lrna %91 accordance with the exenpl ary enbodi nent s
of this invention, as discussed herein.

[0059] A computer program as above, wherein a periodic

COI transmission and a periodic SR transmission are
configured into different sub-frames. A computer program
as in any above, wherein transmissions are transmitted on a
PUCCH. A computer program as, in any above, wherein
transmissions are transmitted on an UL. A computer program
as in any above, wherein if transmitted the acknowledgement
comprises an unmodulated sequence 1, BPSK/QPSK-modulated
sequence 2. A computer program as in any above, wherein
the method is implemented by a UE or terminal. A computer
program as in any above, wherein the computer program is

implemented within a wireless communication network. A
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[0049] I n general, the various exenplary enbodi nents of the UE 14 can

i nclude, but are not limted to, user equipnents, termnals, nobile phones,
cel l ul ar phones, personal digital assistants (PDAs) having wrel ess

comuni cation capabilities, portable conputers having wrel ess

communi cat i drf | | PFPEEAM; el Baptitf e2BeVs c e ¥NSFEH fastie giccaP Ut EHer as
havi ng wi r elessy oM iGed 1l fe ceRabi 1 14 2 San garmmengevi ces having wirel ess
comuni cation capabilities, nusic storage and pl ayback appliances having
w rel ess communi cation capabilities, |Internet appliances pernmtting

wirel ess | ntidtHRR] accelds st isrowsiond 1mas gy | exs b abtrodinentor an

terminals tf@paf@@fsocefﬁ{p%i%qm.naéb | 0N Qfe SUGH el ans 0930 The

enbodi ments of this invention may be | enent ed by conmput er software

|
execut abl e By ohRA%F ABe eOsf a_tnh@qusomlsé?%n%ft téded UE thaandlt kmaANTY6, or
by har dware,; 9¥; by & cqpbipati %?Qéiﬁof%h‘@r ‘Eraﬁgm&‘@%%@r ec%rlr@PééésT hn MVEMB

20, 28 may be of any typé shitable to the | ocal technical I TOohe and
may be i npl eif@rttedngsisedeamt isgi traluestat(&R5t 08RAGRUCEHE hned agyge such aas

sem conduct of ¢ e - .devi_ces neti c.nepory_deyi ces syst ens,
opti cal m&*rrglreyéj evggg‘;%ﬂ&/ tslyosrfaerrs‘:feglggg rré’qr?olrcgaﬁrﬁayr r?ov%b%%dcr?eyﬁﬁ /, as
non-limtingaexamitss] A DPsei8ur2s, meydhe aof XK/ NAGE BUCCHbbe toIt he

| ocal techni nvironnent, and _may _incl ud ne.or nore of neral purpose
conput ers, s%g%cq}gl aﬁlﬁj?%o é:oé:(?r?ﬁﬁtreFéprrlgEF8§rg%e%%%??f‘”&ﬁg‘?’tﬁ‘%?en%’f g"’naﬁ%
processors (iBSPskoandber ocesatdsi bigs®d ontca nikterROhe Prwice€ss®f the
architecture

as non-limting exa es. [0052] By utilizjng exenpl ar
enbodi nent s E%)cfkrfcﬂﬂgtqdrﬁ?érfﬁqtbngsuntfﬁgem ?%a%? ?%l?#i o tg?ecﬂﬁ?lpe&ﬂ@ée
supporting simadi@aneous ¢ganssi 86i b eiaACK: NAGK, artleSRi nSRn AGUINAGK and
CQ performance_can be maintai ged with very little, if any, change.
[0053]In na cﬁg‘és,p?qcer?a%}’%e BoEEPBHPE o [WHHT | §hife Per ditCtCFCaks
periodi ¢ SR 4rdmsmdiffer erdngubthamres.tHan Sétﬂth&@?@ﬁ%elﬁelf@t perEor pNCcee
(o]

degradati on caused by dropping CQ is estimated. . e very margi nal .
transmitted, the transceiver is configured to transmit the
acknowledgement using a corresponding at least one
acknowledgement resource of the at least one additional
resource such as a DNA resource and wherein the at least
one SR resource 1is unused, wherein in response to the
processor determining that the SR is not to be transmitted
and that the CQI is to be transmitted, the transceiver is
configured to transmit the CQI using a corresponding at
least one CQI resource of the at least one additional
resource such as a DNA resource and wherein the at least
one SR resource 1is unused, wherein 1in response to the
processor determining that the SR is to be transmitted and
that the acknowledgement is not to be transmitted, the
transceiver is configured to transmit the SR using the at
least one SR resource and wherein if the CQI is to be
transmitted the CQI is not transmitted and the at least one
additional resource such as a DNA resource is unused,
wherein in response to the processor determining that the
SR 1s to be transmitted and that the acknowledgement is to

be transmitted, the transceiver is configured to transmit
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[ 0054] Furt hernore, accepted nodul ati on options may be utilized in
conjunction wth exenplary enbodi nents of the invention. That is, there is
no need to specify separate nodul ation or nultiplexing options for positive
SR versus negative SR Existing data-non-associ ated signaling can be

mai nt ai ned &8esipmknavlgdapuesitbivg 1wt FhsoEly pEgisti @éeS%Raﬁésﬁ‘égézﬁi adsSR.

Fur ther mor e,ag.qhanges: ac e cageded tar (M praperiiesy LASRfel pw Ape

provi ded further descriptions of non- Imting, exenplary enbodi nents. The
bel ow descr itived seviéimpldary detheditent sa st eosepadat eignalinbesedrfor sukhrity
and identifi atai %&A 'I£his%ur%_%réb_ rSi E‘;%uss*é%.' d not be construed as whol |y
separating frie “oel ow dESCT ptions since various aspects of one or nore
exenpl ary enbodi nents may be practiced in conjunction with one or nore

ot her aspect[90&l jexenplnarapreanoth sre pss . af GE56] wheoaennen-pem ¢ding, CQI
exenpl ary enbodi nent,. and és illustr te%ygegc FlnG 7, ianme*trhod i lI ude%I:

provi di ng t FAETRIIPEAST SRE &f PRT 0 gjfé‘lnéc’rﬁr}lsa?nﬁ’ a “Ehafivél &%ﬁ y

i ndi cator (B YHes drodegsdamnstid t@lf fahenei subhérdnanasnm asi appaaapnisses at
| east one schedul i n%{ Lag{%uest ‘é}gR% resource (SR P and at l.east one

addi ti onal P&sddr & & PRELE YA BT ABRTAS S50 At 84S ( BRAT SFES5GFc@Y such
as ACK/ NACK tRdCEH 015 ce@hvePUGEH o ICCHL) ; Metgpaiong whetikeranyy SBove,t 0 be
transmtted %}%gx,?Z); determ ni ng whether the a l&glovvl edgenent is to be
transnitt ed "OFGRI73 L aHETPRI-AMAg2hRet hBPSTHET Y sth% WRHISHSIRT ©08d (box
74); in respenserf o deter Mapgagathat the SR 1 $riot stewe t rarsEild ed fand
that the acknow edgenent is to be transmtted, transmtting the

acknow edgetErOsfsitigda cBYr esdhdi Kg2RECREESE onElAck FGHNEIERIR S dsour ce
of the at |%§Eﬂ%sad£‘ltbﬁﬂélﬂu'i§%%@r Cseecf}&@rh:é’-sl? EYAK/RIQW-GRAUMREIRI N the
at |l east one SR resource is unused (box 75); in response to determ ning
that the SRSESIUSSICS o2be tArandBPafeduandS hal ERE GO Dr TIPFACR/ NAGK) s
to be transgigdad,cd AP ALING 4 Ner O £QEmERATACKANAGK), USIRG &5 in
correspondi ng at |least one CQJ resource of the at |east oOne additional
resource sucitvasahoDNA wasagrice, thwepeng ralie sat cEREt S9Pe aSRIYES 00Ecd i s
unused (box ,Z6)s1ddy re £cd0y 061 SIBRA0 tNAL LheSRdS 10:D8r any
transmitted and that fhe acknow e genent is not to be transmtted,
transmittingbdve SRilustagnt hdeataprasetofe CSRAESEE ce, nikier h B tBre CQ
is to be trapsytted the CQ is not transnmtted and the at |east one

addi tional resource such as the DNA resource is unused (box 77); and in
response to determning that the SRis to be transmtted and that the
acknow edgen®®63ls t o Iye ancdresy tced, 1 idanswi- t ekagel hey agkholl pelgenst
usi ng the at { e € ce reLn i e ® A 0 gnsmtted
the CQ is r?étpea??aézrﬁﬁoﬁg}df%% hem%%ﬁgegg? lg%gkggl&igglg alattr el%gauslr%e such as
t he DNA resaur ceni sauhusetedbore?B) . afj@057] Ahrenkdd agsaabbye, lwhieraiar a

periodic CQ(CQI), wherein the transmission comprises at least one
scheduling request {SR) resource and at least one
additional resource which may be a data-non-associated
{DNA) resource, such as ACK/NACK PUCCH or CQI PUCCH; means
for determining whether a SR 1s to be transmitted; means
for determining whether the acknowledgement is to be
transmitted; and means for determining whether the CQI is
to be transmitted, wherein in response to the processor
determining that the SR is not to be transmitted and that
the acknowledgement is to be transmitted, the means for
transmitting is further for transmitting the
acknowledgement wusing a corresponding at least one

acknowledgement resource of the at least one additional
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transm ssion and a periodic SR transm ssion are configured into different
subfranmes. A nethod as in any above, wherein transm ssions are transmtted
on a PUCCH A nethod as in any above, wherein transm ssions are transnmtted
on an UL. A nethod as in any above, wherein if transmtted the

acknow edgeFEROWEHHrIYEs ah anAldulTRT ER) i e S T BPSKELPSRENDGASE ed
sequence 2. AJTELROG ASolbaNy saNdesedNergididibe MRt %%ﬁo%s'efmxkgﬁ%@{eed by

a UE or termnal. A nethod as in any above, wherein the nmethod is

i npl ement ed P4 IR WGt @8 lguiii tathorShet hWwork: W st Howresniitbeghy
above, wherejp, the rethod i, _”?é.e’?%{“ Bd W LA Oy AN FUTRAN, %QEBQO%? In
any above, erein the nethdd is™inpl enentéd by a conputer program

nethod as i -ransmwbovielg wher éinthhe Methddrassiinpt enentied 69Iaupriogessor of
a user equi posne.JOAREL) nanatner (aanclim Ling, exerpLary. enpodimen,
conput er program product’ conpri ses program i nstructions enbo ed” on 8

t angi bl e comgudierigreadald soumeth umctExeT u | A af edder g agrdamtiarsdiructtieons

results in operations co ising: providing that .at | east one of an

L rnon cdqetim ot o ure ol o5 Rifist o rEys oy Tttt ed.
wher ei n thedttrrear;;smcsédm Ccﬂmﬁdd_z'tr@jasiri&j ﬁmttmeﬁsﬁm@hﬁ i}:gkg teguastt (k) g
resource an a east .one 1t] ona resource suc as a at a- non-assocl at e
(DNA) T osourts Sith i R MPHC RIS or L 0d O PUGHE deiat T rRfmbidther a
SR is to be ndasnEst ediatleher Ping ngswWiak-hee rt e racknewhadagamnitis 40 be

transmtted; determ ning whether the CQ is to be transmtted; in reslponse
to deterninidynq hate the SFEFS ABE £B BESCERASSnArCedNef@ithat tihe CO

acknow edgenenttd SHd O Do 4 s ted, T ansnidt | Plad fifi dekhome
using a correspondi ng at | east one acknow edgenent resource of the at | east

one additi ofdiTles8lif cEUCH S la INFOTEIVUPEED iferdi ANBh&egOUTESstiDne SR
resource i s yiused, §RcFESRORSE A RIS M A REel BAl ddi@ o3R dSc b d hde
transmtted and that the CQ (or +ACK/ NACK) is to be transmtted,
transnittinghde CRle(orSROQ FACKMMACKYS usitfGreTEditess podiit ng the Y edshe one
CQ resource gfn Sheded&ast one @ddigd onal,f 63pUEEE, SUGh: asnda BNA £or
resource, wherein the at |east one SR resource is unused; in response to
det er i ni ng RHFEISEHEL BRI s ti¢ be tuakdwintt ed fand t harapseiBEknew edygeent

s not 10 belyasilal&tlend 1 ARINGL LING LhE R ST DG! ek L LR ONG R
resource, wherein if the CQ is not transmtted and the at such as a \
resource is Weiolbelfr 4dsn ¢@kdishaeCOre| dasmnssrid taddithon8RIr dsource

unused; andﬂfﬁﬂéﬁ%%%@@ 596 the at least one additional resource such

as a DNA resource is unused.

[0063] An apparatus as above, wherein the means for
transmitting comprises a transmitter and the means for
determining whether the SR is to be transmitted, the means
for determining whether the acknowledgement is to be
transmitted and the means for determining whether the CQI

is to be transmitted comprise a processor.

[0064] In another non-limiting, exemplary embodiment,
and as illustrated in FIG. 8, & method includes: receiving
a transmission comprising at least one scheduling request
(SR) resource and at least one other rescurce which may be
a data-non-associated (DNA) resource (box 81); such as
ACK/NACK PUCCH or CQI PUCCH; in response to determining

that the at least one SR resource is unused, determining
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determning that the SRis to be transmtted and that the acknow edgenent
is to be transmtted, transmtting the acknow edgenent using the at |east
one SR resource, wherein if the CQ is to be transmtted the CQ is not
transrrittengnd the at | east one additional resource such as a DNA resource

is unused. [BE59IFAS SFISEH G SRSS HovetTRREFRi A aRpéPPédPa) egin

transni ssi opeapdnaeperd itk 2R AN S51 O age €0ALEOREdsRNLasdlfFar ent
sub-frames. /A conputer programas |In any above, wherein transm ssions are
transmitt ed8nBYPEECANIALEBRPAE ef ©pP ByPRamn ASKRIM ERRIAIRIVE, T Sfisirsien Of
transmi ssi OR§eaLe tlreaa@saﬂ&ﬁeedo%la%éﬁuﬁéogﬁeﬁ%spéoaﬁﬂ%égokgcénxsabove’
wherein if transmtted the acknow edgenent conprises an unnobdul ated
sequence 1, UBPSK/ QFskegpdaliaged thedquenibe 2trAncovipstien progpamsas | Anany
above, whergin,ihe is ]ﬁ? qﬁ%b Lnal - A conput er
program as ?n gny g%@%%%zardeﬂé eﬂﬁ::b u%%rngrgégég%nﬁlégki rlrﬁngr]ﬁanﬁ?éL "Wi t hin
a wrel ess opmunitdet i onclieewbedgerencomibber @Hgr amias raspoysabove,

wherein the .er_pr S I ted within an E-UTRAN. [0060]]ln
anot her non® E?%ﬁﬁﬁéngegggﬁ%@ %grrg%giggngn??e\é%ﬁaﬁ%%?%ct% ]Csomsédné‘ﬁlda
transcei ver tbenaf aguiedst-o cncardannedt cheddtt yoredifcaan rackapawl edgeneat: and a
channel quality. .indicator (CQ), wherein the transm ssion conprises_at

| east one sSheduts na%r e%uaeéT Eéﬁ),aéii{lmfr§$&?%§eanﬁu%? PFEast ONé

addi ti onal resource whisch umd be detlatmimbnqassorhat edheDNArahesadkGen such
as ACK/ NACK PUCCH or CQ - and_ a processor configured to determ ne
whet her a SRI'ETHG%6e atrgﬁimitotreo‘?QPbA(g%‘?%zf‘%hea\%ﬁ]et Ay ckBdw (€dgenent
is to be trapsrRCKgHacand tierfdeterndione whekhertHde (@ i®dko BA); in
transmtted, wherein ina{esponse, to the processor determning that the SR

is not to bESPPRRSAI (e SATF A S He Bl kot REgeRBAT PESt SROESEOHASRI tt ed,

the transceiygefsis,Cerfdcguiefi dp dHansmhé thenanknenhedgsnppt sHsi B s
correspondi IQggat | east. one acknow edgenent resource of the at |east one

addi ti onal SuPce / sifh TESPETBRA toe S5t Iard dnttdrdi Hheheé tatl sideds onene SR
resour ce i ssanusgdurhber 8i iskA 5;%9%&&9@%&5&?@,5S&Et&%ﬁﬁ'ﬂ#'&% t hat
the SRis not to be transmtted and that the is to be trans ‘tt_e& t he
transcei ver -P'§ coMfPGHEd HET r arfEMIRT 13RS CQ 2usi A a @8Fr espbidilng nat

| east one CREkhesQutigeneht he @rdaasin oRe RAELLI Qe%o};«@_ée&éﬁﬁn%u\cﬂ(%o%s_ a.
DNA resource and wherein the at |east one SR resource is unused, ereinin
response to®Phe prutesssponcienm arerrdhagly héoSRke deUsentinawswintised and
that the ackpewhedgewent,elss iRG 4R e L ransmdted, the transceiver is
configured to transmt the SR using the at | east one SR resource and
wherein if the is to be transmitted the COT is not transmtted and the
at | east oné%98ailti on&l Pesdecceasuchbayca DNRSTESGUr Ge iPerimgsed, CfHer ei n
in responsettankhe sBLEGesSEr H@fehlNiNGR hat the SRS & t:ans/ad ted
and that the a(rzlknoy?\/l édgerrent G g)tetol be tranrs?%at tégﬁ t denstarr%nts?zg)enlf\rf%;‘}ls'firgslet

confi gured £Bteraistierenhe sabkifowmsdgenmert wsithgdt hes atinl easy ebovER
resour ce angnpher al ARGl 06 0 didel Q D JIANE Uied, e G 18 a0k, og
transmtted and the at |east one additi onal Tresource such as a resource
i s unused. RO061] Anyappavat ushaseahovkse whenenhsaliqerisdiecsiGled raansm ssi on
and a periogic SRt 1.,SS] 0n. ar onf.l gur ed t he processor_int

di fferent sg%-'f r?m%ggiﬁdapép%r g}u%‘n;/s %ﬂr)]g‘g%y gg‘%\}:ee,mvmlefefﬁc?%gﬁgm%?ﬁ ons
are transm gtédobyetigemendns ceimperi sgrs a FUCCHhmAduappadat yegasnica any,
above, whergi,n.t m_ssi Qn re transmtted by the transceiver on an UL.
An appar at u%bgg/ pgggn?o g\?zc,e%v\ﬁgﬁélleﬁlqef T ar%l’sﬁeit?bodit?ftlﬁ]e FrafSSdiSer the
acknow edgenkatedonprisescahodnnindul apeédmeageenasy | a BRSIW QPSKrmedulat ed

sequence 2. Al ggﬁar t us qisi n arr% bove, wherein the apparatus conprises a
UE or termiR&FY Ft'us a8 i t}rﬂﬁ abBvél Vit etiCThe HPPAFAfushe
conpri ses amsededofis Wmel @sneoamuni €aih o NEE W ke s AN RRRAIAIES id% 1 N
any above, wherei 51{ t he %Ppar atus conprises a node_of an EUTRAN.
network. A method as in any above, wherein the method is
implemented within an E-UTRAN. A method as in any above,

wherein the method is implemented by a computer program. A
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[0062] I n another non-limting, exenplary enbodinent, an apparatus
conprising: neans for transmtting at | east one of an acknow edgenent and a
channel quality indicator (CQ), wherein the transm ssion conprises at

| east one schedul ing request (SR) resource and at | east one additional
resource whif€htRey ae 18 @datva- s SR B TENATeFReBul EelmBheneased

ACK/ NACK PUEGH ;05 -6k sBUCCH s BRARS W0k dakficMni ng whether a SR is to be
transmtted; “means for determ ning whether the acknow edgenent is to be
transmtted; and neans for determ ning whether the CQI is to be
transnitted[OR&lei n iR PaspbETe nEo-tlAB1HAOGes seTRdBaTEAbRginkat  t he SR
is not tob t t he g tted,
t he neans fgpgn??lg%?méfg%g |stpP[Z?J & 8Jﬁ£?¥%§gm rdn? EBSIE uE\Aﬁggg]ement
using a cor ee@pdmadngnaa teagubb«aecammm\tﬂd@eimﬂte rr@:‘oumce @rxetclmelah | east
one additiongl 19, % %g suc}hngéréct%g esQur uﬁt%nd Wner %I grtaihe at | east
one SR resource |s un Wherel nim response e proces 4&P8Pni ni ng
t hat t he SRciospmditing: be:etaea:rmg t ed tandstmiat ibhe caﬁapﬁ:ssztr(g b&tt naasmitted,
the neans for tra t i.s further r- transmitti t he using a

cor r espondi 1§at n%(%ltli ‘g (ﬁﬁql}eesstouﬁég ofr?%%mé(fe 8F|eq%ﬁﬁtu 82‘%
resou(r]I ce WﬁUGhld&&l&ﬂ@NA resource ﬁndldWemeiyn E%e aat dheaShoﬁHSSSBcli@S@dl’Ce is
unuse er in response to the pro ni ng. that e SRis to
be transnitt nd”eﬁfﬁf TG%e SERHowCe dﬁém&? ssﬁg{:g] 8rb339$a Fiied? the
means for traspdnkt Y i darmtihemd Otirhawaménétl NgatbeodR R Rasbhecat

| east one SR resource and wherein if the is to be transmtted the CQ

is not tranddit PRESEAd tHEESEMIRRY m%dabﬁ oneRnPBLSE+ER ARAF a&C% DNA

resource iscuigsede WhEREI Ani ReELSHOASES t Qe t b PE DELSEN L delerdr Nickg ct hat
the SRis to be transmtted and that the acknow edgenent is_ to be

transm tt ed®"€he FeansIVHrEe andfi t tPHESAs AR hedor 2F andfPBEi ngthe
acknow edge@%&ho%s_lera@em%tatrég@@fc@n%fs%ﬂeesggrqeeaasrtd yher elgaiich ohhe CQ
is to be transmtted’t CQ is not transmtted and the at | east one

addi ti onal FESCUEEE §lh’§|3il &5 £ DN r ea9RiREee i 5SuHESEd. dRUEEBILAANGp FRBAt us as
above, wher @@ tt%n@ﬁlaaélaarcgfnﬁﬁgbgtwga@mm&@eﬁeﬁﬂ angmdd&liAnd t he
means for determ ning whether the SRis to be transmtted, the nmeans for
det er mi ni ng AAHFECHARITRECACKk nb eERRENE  LFOf0 He t rakspil eddeBAdt hémeans
for determ niag el hef ddhieQln i, Lonbe {RansH {Led CORRI isge & Pf.9eRSSOT

[ 0064] I n anot her non-limting, exenplary enbodinent, and as i1llustrated in
FIG 8, a méshodusss wdes: th@'eewm@aatt@aﬁsﬁh@gh@ﬁ copiityl ngddcateast one
scheduling r st eseu d e r may
Do 2 dat o nos ALe8eT ot Ed (DNA) Feabut oo (bon BT CUCE. hs ACH NAOK 00O or
CQ PUCCH, &% respohla tde@@tuefl% ni by t haedt he C&ttamlme SRzkesdlrce i s
unused, deter a .t i 82);
T esponse A HALaR i Be AT T ha S0 aast SR RETRN SRR S
that at | eadtroondhackdwl a@g&mmiomdm cetefratie g Hhedsttloner otlesrst
resource such _a PINA Jesource us t the transm ;Ssion
conpri ses a(relj%ac%rfl{ng e uer%en'ti e téfeﬁieﬁgn%agkn:go%h%getn}nt HEormation from
the acknow edgentistes( b@x S83) ; lIll nree@pmsee t® deterniiniing tthmulnheatatl east
one SR reso ree |s unusglg and that at. | east .one channel uaI];etde i ndi.cat or
(CQ) resouréesst PHe Ieraesﬁo%%%e addi t FERE P¥soiit c&S Q{gbq"i‘ IEGGA -

resource isdesedniddtrer nchiatg that thenbmhanstbasi oompeonpesses aSE@Qar(d)r
CQ +ACK/ NACK) _,and .obt ai ni_ n i nformati from CQ|
(box 84): i W -édponde toa&g‘FEQS&eSﬂoqr%“C%ﬁt tHéN%‘)maetafscf one%F? Feso

used, determdmmlteh@tenteh& A rapsdl SStpEIPHd SeRcroIRiA% 85k | Nthe
response to deternmining that the at | east one SR resource is used by an

acknowl edge & TP Mg A1t HP tF R S3TOFMebhPRi ses a SR and

obt ai ni ng acknow edgenent information fromthe acknow edgenent (box 86);

and respondl[rm@@zqcor dindomdocdhep dey £5:A1 A3t bBBES) ML Qi roh %élﬁfbdlc
i nformation (Qbox 87).

transmission and a periocdic SR transmissicn are
configured into different sub-frames. A computer program

as in any above, wherein the transmission is received on a
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[ 0065] A nmet hod as above, wherein a periodic CQ transm ssion and a periodic
SR transm ssion are configured into different sub-frames. A nethod as in
any above, wherein the transm ssion is received on a PUCCH A nmethod as in
any above, gﬂg{:gl n the transm ssion i s received on _an met hod_as in

U.. A
any above, in i FRERIVEH PREJEIEENGE etiyefBNt 300WSi SEELH UnkBGul at ed

sequence 1, t BROKNOESKoADdYl ated iSequencear?. UIA el hosingstén pRYygaRAVEs
wherein the nmethod is inplenmented by, a base station or network el enent. A
met hod as i hRarAbGROVSeheF8ERCERe Hbt NGF S §hptoRent e A L RFACECHF r el ess

comuni cat i eAmpet wekK.arA IRhHQdL 88N salyicaleve,, WBeER) OrtkensBLNOM4S
i npl emented within an E-UTRAN. A nethod as in any above, wherein the nethod

i's i npl enenfEAUBYCE Eonput eFOPPOERANPTAIIABL REd 1as 31 aroEdoveherpéRei n
the method tgei MRI@IRN €4 RY A JHLRGRIFOKOf; &, et wWakk relgneit . négggﬁkl n

anot her non-limting, exenplary enbodi ment, a conputer program product
conpri ses pEP&GR&RT-nsfr GOMPOS re FITW TR oS all amgy bileovenpubercteadhbbl e
medi um Exegyiiap.ol Ghe Aagr agyl NSl alsd eshhLahn aper gl ians.s
conprising: receiving a ttansm Ssion conprising at l'east one sche uflng
request: (SRrommsourgeliandnatwbrehst Bnecwpdier gnalgraes ey ce whivchbowg, be a
dat a- non- as L.ated QNQ% our c Al l&()(;“ . PH(_I:H; in
response to‘%ggkgﬁr?ﬁ r11:| ng %rgaqq?%%fe gjfo%g%lgt <?%nelgglg{lg'rﬁ\egslﬁt){érce |t§{lungl?a§réd,

det er m ni ngUERaN.t he transm ssion does not conprise a SR, in response to
determ ning that the at | east one SR resource is unused and that at |east

one acknow gg% nt rq:sou%cg of the_ﬂtmlﬁast one adjﬁailti on Ior%{.eso rce_such
as a DNA resour is uSed™® }él?ﬁrﬂ?ﬂi b that 9t he THansht sSrordomri €8s an
acknow edgenppt randsokicaipm ing rack nowredgément donffigmtddontd r oacehee a
acknow edgenent; i.n response to determ ni%% t hat the .at.least one SR

resource is GAOSEESEAG HAT"RE 1T HA%t 2one Chahn8l Squafii e ™1 i cAESPSEEQ )

resource of (5R¢ atedrasie cited agddi lleasal drescdEer baedl asecaobNAer @padhce | S
used, determning that the transm ssipn conprises a and obt ai.ning CQ

i nf ormat | oan‘lyong?hea LI TOREPITIE 202 det B hi i THHC G he SHCN €8St one
SR resour ceacg/nsed, Pdeter s+ ncQy PbatH} hend r anstis &&d fr CHATiEesd SR, in
response to determning that the at |east one SRa)resource i.s used by an

acknow edgeRERPOTEEL &Pnidsi i HHEOT HPdh ahlHi 51 bRAEbnPPPsEE °SRVARE
obt ai ni ng agknowheslgererty iddsrmihion chizem the ackrewiedgereniiceandot

respondi ng accordingly to the determ nation(s) and/or obtained information.
[0067] A conpOfBFLIFF0gr fty ad"abBiROPAReF i ACEE PR T b ctx} thearfshnil§&is6n and
a periodic SRetramwsnssdirase conf Lgused i it dif{er enhrsubzhkamesnaA
conputer programas in any above, wherein the transm ssion is received on a
actknowledgement resource of the at least one additional
resource such as a DNA resource is used, to determine that
the transmission comprises an acknowledgement and to obtain
acknowledgement information from the acknowledgement, in
response to determining that the at least one SR resource
is unused and that at least one channel quality indicator
(CQI)} resource of the at least one DNA resource 1s used, to
determine that the transmission comprises a CQI and to
obtain CQI information from the CQI, in response to
determining that the at least one SR resource is used, to
determine that the transmission comprises a SR, in response
to determining that the at least cne SR resource is used by
an acknowledgement, to determine that the transmission

comprises a SR and to obtain acknowledgement information
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PUCCH. A conputer programas transmssion is received on an in any in any
above, wherein the UL. A conputer program as the acknow edgenent conprises
an sequence 2. the nethod elenment. A unnodul ated sequence 1,

BPSK/ QPSK- nodul at ed
from the acknowledgement, and to respond accordingly to the

determination({s) and/or obtained information.

[0069] An apparatus as above, wherein a periodic CQI
transmission and a periodic SR transmission are configured
by the processor into different sub-frames. An apparatus
as in any above, wherein transmissions are received by the
receilver on a PUCCH. An apparatus as in any above, wherein
transmissions are received by the receiver on an UL. An
apparatus as in any above, wherein if received by the
receiver the acknowledgement comprises an unmodulated
sequence 1, BPSK/QPSK-modulated sequence 2. An apparatus
as in any above, wherein the apparatus comprises a base
station or network element. An apparatus as in any above,
wherein the apparatus comprises a node of a wireless
communication network. An apparatus as in any above,

wherein the apparatus comprises a node of an E-UTRAN.

[0070] In another non-limiting, exemplary embodiment, an
apparatus comprising: means for receiving a transmission
comprising at least one scheduling request (SR) resource
and at least one additional resource which may be a data-
non-associated (DNA) resource, such as ACK/NACK PUCCH or
CQI PUCCH; means for determining, in response to
determining that the at least one SR resource 1is unused,
that the transmission does not comprise a SR, means for
determining, in response to determining that the at least
cne SR resocurce 1s unused and that at least one
acknowledgement resource of the at least one additional
resocurce such as a DNA resource is used, that the
transmission comprises an acknowledgement and to obtain
acknowledgement information from the acknowledgement, means
for determining, in response to determining"that the at
least one SR resource is unused and that at least one
channel quality indicator (CQI) resource of the at least
one additional rescurce such as a DNA resource is used,

that the transmission comprises a CQI and to obtain CQI
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A conputer programas in any above, wherein inplenmented by a base station
or network conputer programas in any above, wherein the conputer program
is inmplemented within a wirel ess communi cati on network. A conputer program
as in any above, wherein the conmputer programis inplenented within an
EUTRAN. [ 0068Fbmmandther fmom- | thiet i 9], exwaphar yfenbodérenminangappanat us
conprising: _a_receiver nfigured tq.recejve t 1 SSI 0f, C i.sLpg at

| east one sEﬁéﬁﬁPgﬁg%P eq%(l%é:setr ﬁ%gr gcglgﬁcr gdehean a%%‘%ﬂ‘s‘?ﬁ%n?a%’%?ﬁ%%%
resour ce whiehuseyd,beltatdatlae nonaassdssabed cOPNA) seesaurike;, swahs asor

ACK/ NACK PU&(:H or .CQ PUCCH, and a processor_configured, in response to
det er ni ni ng“EhEE™¢R& gt Ilélaé:tesé’r?éwéqoes %‘L}%%mirél%%utskéadﬁ %%edgfegﬁiaﬁg t hat
t he transm sgkeorsrdoESs Kot c€ORBr SR ISR, ahn dcdspenseidamedet, erthat nghthat
the at |east one SR resource i, s unused and that at |eas

t one
acknowl edgelERIISFESEEPEe COFPHE SR 3 extst®Hhe AdAPEFORaPCFRSBUFEESEERA as a

DNA resour cenirs rig@dont 0 fARLLr e thatndhe=ddansit SSi &fd CoRpahEES far
acknow edgenent and to obtain acknow edgenment information fromthe

h
acknow edgeXERPONPANGes BERSESLHIATt etRi NG t RELSERENEEIPBAS? 0RBISRY

resource is gpusedqand fohatzralonl east one channel quality indicator (CQ)
resource of the at | east one DNA resource is used, to determ ne that the

transm ssion conprises a CQ and to obtain CQ information fromthe CQ, in
response to [887édni ni Ag tARP2FABUAL d%adPO¥Re SRGERGur 89 AT, TPg

determ ne that. ke tr ansiy,ssi Qs cogprises &SR LAJr espRNSend fndet ey ni ng
that the at |east one SR resource is used by an acknow edgenent, to

det er nmi ne t Heterhentirnanehitsinongcongr FeesmeasR &mE fSn@ing comprise
acknow edge information fromthe acknow edgenent, and to respond
accordi ngl ygfg)trtoﬁgs%gggr m nation(s) and/or obtained information. [0069] An
appar atus as above, wherein a periodic CQ transm ssion and a periodic SR
transm ssi ol C&7&Iconf ilgurendrydaree prbtlestloe FHREDBPARfVersRrdsSmsrtsamds. An

apparat s agplh G ARNE. M§TELN (11 ARYPSIONS, af £l £0L1 YR K 1 Rerq
receiver on a P [ Anh dpparatus as’in any above, erein transm ssions
are recei ve@y there ecei vermethadn, UexcAn tappar atUrpEse§ npanyrabevend

wherein if r i y : Lve h q%n:q g - is n
unnodul at ed a? %ﬁ\éﬁtglesbl?gggékﬁ%% K—frr%%ul%ftaee sgqrﬁgnggﬁggm%ﬁgggpa%?ﬁs %s in
any above, wldeein inge reppeasat ussoonpei sed atbasesst at¢ obtlver netsworice

CLornt SRS I YA MR e SR e o

wher ei n t he %dppar atrus eyt isesite ttode ofs@red UTRAN equest is desired
to be transmitted by the user equipment, placing at least
one of an acknowledgment/negative acknowledgement and a
channel quality indicator that is desired to be transmitted
by the user equipment in one of the resources and leaving
at least one other resource unused {(box 920). The method,
executable computer program, and apparatus as above where
the scheduling request resource and the at least one other
resource are physical uplink contrcl channel resources (box
930). Further, as method as in any cf the above comprising
for the case where the user equipment desires to transmit a
scheduling request and transmit an acknowledgment/negative
acknowledgement, transmitting the acknowledgment/negative
acknowledgement with the scheduling request on the

scheduling request resource and leaving the at least one

other resource unused, or for the case where the wuser
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[0070] I n another non-limting, exenplary enbodi nent, an apparatus
conprising:. neans for receiving a transm ssion conprising at |east one
schedul i ng request (SR) resource and at | east one additional resource which
may be a datanon-associ ated (DNA) resource, such as ACK/ NACK PUCCH or CQ
POOCH. nmean€abépPreatecviesi AgL e siaspsRs & reasadtepnisAhaguihag rREUASt| east
one SR resouree 45o4nuged, 4 ha t@faﬂérg{‘éma%s' QBkHBﬁ%Hgﬁeﬁ‘a 5581 8eSR,
means for determning, in response to determning t east one SR
resource i saghused cgigdreha dtrdreastt oiney ackmontsdgeheduneasdoegatofet he at
east one addhLlONAJRRRN C8ySUEh A, 3 10MALT CSALT ER LS. UREtho LAl Le
transm ssion CO an ac edgenent =8nd 70 obtarn ac edgenent
|nfornatlonlbemam@heﬁ&ckﬁ@ﬁdﬂﬂﬂﬂgﬂueqmmﬁuwré@muﬂeeeunueedg (bbRr Béﬁmonse to
deterntnlng hat thei%% | east .0 SR regﬁyrce |srunused and th é

one channel “§al (0% EAFGH Y FPEEH e PSP UREY af e 8EP25R uﬁdaltlona
resource sueboa® afdNAthesatd€e Whetgedthd hatet heduianemits sioni coaproses a
CQ and to obtain CQ inf i.on fromthe means_for determning, in
response to dECEHiti Ay ngPﬁéngt F§§§P55ngg%ﬁ'r€soﬁpégnei uggg&lFﬁat t he

tranSﬂlSSlOﬂmawﬂyﬂdﬁﬁb@tfﬁb HeRASwI 8agRlehey Atghagdvel AckaspoBggeent,
determ ning that the at |east one SR resource is used by an .
acknow edgef@RsMiftdt Hohe theansfredroAREonpPR LRt a BR t §CHEEHANT
acknow edgenrfuddif OrEBLLQRS I OB ¢ he ragkRawradeement, @thderneubakty
respondi ng accordingly to the determ nation(s) and/ or obtained i nformation.
[0071] An app&@Eaadods abbde Laiverd nthhe afeah32fbr Fece?Vhog CEREMTSEs a
receiver andfheMBaRs f9%)detgewhetngt9@t ahBERGa anchd Ag- AP dn@ut er
respondi ng conprise a processor. I'n accordance with the exenpl ary
enmbodi ment s FEOATIFE | ﬁ@elnep@ﬁraaﬁa ae r:t pust far eihe ncBQuiarDAhoRiseghd 9C,
there is a nepfx n@(e%&&@% copput ef H%{RQEa”h aRdhARRAn AlUS Qi(}fe'sQured
for operations determning that a sc % I ng request resource an | east
one ot her ré:sf@ttmetare relseryel forald usedndq@igpwent ppda eams®iib- famame
(box 910); ]Hﬁﬁ ;ﬂ% c t Is (o]
transnitted%g%' e user e w%ﬁ%&fbé gg#%%fgd e§§§ EZaggﬁé%%th e%%
acknomﬁedgnEWﬂHHﬂﬂi%ﬁqm@nade@mteN@eﬁehﬂoahadge@ﬁ@hneit@u%¢¢t@chaﬁﬁk%nQN
that is desifed to be tran tte ser nt
resour ces anéﬁﬁléﬁtng gt Igg%t O%%Q%?%Tfn esour é%ﬂﬁseéh%ﬁ %?0)
met hod, exedutﬁﬂam;t¢dmwut®e pme@m&ﬁtqanﬂlagpandtqetes,a@@@elaamwmgtﬂhﬁ
schedullng request r nd I n 0
physi cal uplﬁhzu%%% lﬁg %aﬁ%E|r%£§%§%%e§g§%e8 9§% ﬁhr?% %&&gé%ﬂg?h
in any of thﬁmabUMQ:@mmqngmanmgdbee nhe daserehEDetrhesmsEraemmhemu&mng
desires to tr nsntt a_schedul i ng r.eque m_t
acknomﬁedgneﬁt negat|v§ é%ﬂnomf%ﬁse%%ngg ?Qgﬁééﬁ£¢l ?ﬂannel quality
acknomdedgmmﬁdﬂmﬁﬁunv&n@cknowb&dgeﬁed@mwmthmdqauyﬂaxhdknqwk&ﬂg&mﬁnmm t he
schedul i ng request. resour and | eavin the e one_.oth esource
unused, or f?ﬁg wﬁgﬁe FREIQL LT E?B? ﬁgﬁyeddﬁ%kqPW %égﬁW%PE()

transmt a SﬁhﬂdﬂkdNﬂnﬁﬂﬂﬂesﬁuﬂﬁdqdQaﬁldeib&eohOthéaasnléa@ﬂ one other

acknow edgnent/ negati ve cknomded ene transmtting, the

acknowl edgmemIHEdR V6 oduBnentiegH LAY GEOPEAb: oA EEREr et ur ce
and | eavi ng tdhec sedmdul | ng request resource unused (box 940). The nethod,
execut abl e conputer program and apparatus as above for the case where the

user equi prment eS|res to transntt a schedul.ing re uest and a channel

qual i ty indi I'but TP adiEtdne dgﬁéﬁt@ v ECTBRE G eBgerent; and
transmtting ﬂtefa%smcaé I VLGRS Ghel @eheethe@tu@ @gquegueehfbgﬁ@ﬂw@ not
transmtting the channel quality indicator, d leaving the at |east one

ot her resouri®e eﬁngeae@b@@aﬁﬂnonFxnt%ﬁkecq%% Hﬁﬁﬁééalekéﬁdﬁﬁ%l%O%%ﬁ%hter
program and-1appasatus; asc phove for the case where the user equi pnent
desires to transmt a scheduling request, transmt a channel quality
indicator, and transmt an acknow edgnment/negati ve acknow edgenent,
transntttlmﬁQQ&ﬁbﬁkﬂdﬁW@@@%@ﬂtﬁﬁega@FverdéQﬁ@mAeﬂ@éhenﬁhﬁttﬁtﬁ@Plary
schedul'ing re@%@tﬁmé’ﬁ‘téhr?fSﬁlﬂgd#:lttfgﬂt{@ﬂu@ﬁereer.QuéCﬁetHQ& tLR0sAtLbing the
channel quality 1 ndicator eaving the at |east one of her resource
unused, or fornplieecasecohene thd aspareduispremiidpasdhotodesperatpons
transmt a scheduling request and does desire to transmt a channel quality
i ndi cator and an acknow edgnent / negat i ve 2acknow edgenent, transnitting the
acknowl edgnent/ negati ve acknowl edgenent and the channel quality indicator
on the at | east one other resource and | eaving the scheduling request
resource unused (box 960).



[ 0073] The net hod, executabl e conputer program and apparatus as above where
the scheduling request information is conveyed based on a sel ected physi cal
uplink control channel selection. [0074] Further in accordance with the
exenpl ary enbodi nents of the invention there is a nethod, executable

conput er  pr 6§FRHL SaRE ﬁBEﬁF@@Dénéo’ﬁh?gﬁ@%@Hf@s%ﬁé?%t’q%ﬂf@ USERpADsithE

det er mi ni ng cbhe RH@%J pesaukce BH?beU%%' Fosd ér@sgacgd@f 1@ Rt els83% One of

two resources, ACK/ resource resource
PUCCH) are r(ééféﬂr/\blé\é?Kbg?U@ﬁéi)s@m OR T rietSW@ISJ@ITd CIb PUCEHe wiceh rtelserved

schedul ing EGAUSR (£R0UGEC1LSRBUCH e fEINOG,; ExeeHabLeaaipUber

program and appar atus as above operat| 0 he  casé where there
posi tive schieduleisity rEguesice t r &R m PUCOY) t heTaeknowkbddpentxectuhabhe

scheduling r t e.schedulin est resqurce (SR P

| eavi ng A%KF %%%Igﬂk:%i h;(ersaomur caén%nﬁgga gﬁﬁs for The vecaé%eﬁﬁ% %n%ﬂ'le?é?rl s a
negati ve schiteul ¢age r epest , theamsist ta n@orshelaekrm%@ﬂglmm (rA@KéEIACIQ on
the origina e av R PUCCH
resour cg un&ggasm’]’ﬁg TRt ﬁﬁa %éB%ﬁ%e%g%Hf% ﬁ?ﬁ o?frei‘a%‘ﬁiu &5P4ratus as
above for aoccasmemigitedculchannedqeet i tysoneteaior Pecalisoaha heasenly and

the corresp PUCCH resource is bein eserved and for the case of
positive sc%g%&%ﬁgq BuEst TREONTES BRESHRt NERF NAER t3SMsMPEEPNg t he

schedul i ng reeuesti HPnat h@g&&?b’C@dﬂe«%ﬁﬂq&f@e @é@é@i tﬁaﬂﬁmnlttmﬁgt Ree
channel qual i %ﬁ@l ndi cat or resource | s unusey% and for the case

of positive3d§ H&?ﬁﬁ@epéqdﬁ/wgﬁ) COR BRE AR NEEK AGH/ARGH tHESAYTAEK/ NACK

on the schedulkngaceduesicH)e ol 6@ 3R PUYECHuR R0l NS Iidng hie
channel quality indicator at all (CQ PUCCH and ACK/ NACK PUCCH resources

are |eft unu8EdfC%anderBFutfBleasEOuRabitPe SEhedaNfnpRAFALES 2as
transmttingplRe ehannel.gualjHeyd radl&?grﬁ{ela%aqqstﬁ; Blg AGUNAGK an e

original CQ PUCCH resource. The nethod, executableé conputer program and
appar at us a&CabRfeS@Rér eaftdleth@hémnﬁ%ﬁyqféiwat CRAf GHUAH oﬁ%@m@@@ve&%ed

based on sebested B cgsounae cJ.00701 WLLe e exevpl oy onbodiRlts

have been described above in the conteéext o
it shoul d b&eapgeéciatidyd CRAt e wxehphrar PEMIBE Krentsanémi At §ngnvdst i on

are not |imgsted 05 4se gh%Qstonbx this oge Pastégul Alsdyne, of, M r¢lgss

conmmuni cati on system an hat they may be used to advantage in ot her
Wi rel ess C0ﬁﬁ@@ﬁ@gﬁﬁg@gsygh@nschannel quaiity indicator {(CQI PUCCH

resourxce 1is unused), and for the case of positive
scheduling request with CQI and ACK/NACK, transmitting
ACK/NACK on the scheduling request resource (SR PUCCH) and
not transmitting the channel gquality indicator at all (CQI
PUCCH and ACK/NACK PUCCH resources are left unused), and
for the case of negative scheduling request, transmitting
the channel quality indicator and possible ACK/NACK on the
original CQI PUCCH resource. The method, executable
computer program, and apparatus as above where the
scheduling request information 1s conveyed based on

selected PUCCH rescurce.

[0075] While the exemplary embodiments have been
described above in the context of the E-UTRAN (UTRAN-LTE)
system, it should be appreciated that the exemplary

embodiments of this invention are not limited for use with
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[ 0076] The exenpl ary enbodi nents of the invention, as discussed above and as
particul arly described with respect to exenplary nethods, nay be

i npl enented as a conputer program product conprising programinstructions
enbodi ed on a tangi bl e conput er-readabl e nedi um Execution of the program

i nstructionsndesuthiiiss i nneperaattiionst sconpypsi od stiepsle@fs utbhinenngathen
exenpl ary e i_ments or, steps,of the t hod, .[00Q77] ]t shoul d, be ted that
the terns "%gﬁﬁgg?e&?l "E%%g|§8?¥ 3Fwéﬁ§ev3%?%ngotﬁ%#@%ﬁ?“ﬁ%aﬂnaﬁgger
connecti on eiredeplsi rgmmeirtilkert idin esist@md.ndi rect, between two or nore

el ements, and may enconpass the presence of one or nore internediate

el enents bet two elenments that are "connected". aor, "coupl ed’ together.
The couplinéw§§%@onne ebﬁHH§W%g%ﬁytﬁ@b8ﬁéﬂﬁﬂ§§ O4n B phyeeREont ogfcal ,

or a conbi natiise stsker @dfoveAsireployed diengiat itwaeelenBails wity besgensi der ed
to be "connected"” or_"coupl ed" together by the use of one or nore wres,
cabl es and/ &P pF¥FTREEEY e EEHICES ¢ FRRE c OO nEP LSRR ¢ a8 Shy? t REMBEESHT

el ect r omagnekog rane pabdustc Eoﬁér%@ﬁ&r?@ﬂ&ﬁi In SNQEAYL dHaY i omavel engt hs
in the radio frequency region, the 0078] I n general, the various

enbodi ment s 2nal2 PSP hpl STERUER S TRt eMBA18Peci aFXBGHBdSR ¥ clibes,
sof tvare, |?&b@x%h aRY +GARRE BaLI eAshNeEedf . o FoFa XD &mAnE RSReehs My
be i nmpl emented i n_hardware, while other aspects may be inplenented in
firmvare or o$of ¢ wat ez Whe clrheayesemekatyt igepdist rot | eteps c@bHpitbeessor
or other coppyting device, although the invention is not limted thereto.
Wi | e various aspects of the invention may be illustrated and descri bed as
bl ock diagrans, flow charts, or using sone other pictorial representation,
it is well Uf9dt ood Tthathahkdebpl ooked dppdr atis, teymsefsonnechnricqles or

methods desiihed hereidy MYy bo I eTBALEdoEN: n88nNaRy! LBLhERY; Sxamp! es,
har dware, software, ‘firmmare, special purpose circuits or Togic, genéral
pur pose har dwarce. iog,cont tlott edipecbt ber icohipiding dEviess, tor songore
Conbinationeﬁ@ﬂé%gg, and may encompass the presence of one or more
intermediate elements between two elements that are
"connected" or "coupled" together. The coupiing or
connection between the elements can be physical, logical,
or a combination thereof. As employed herein two elements
may be considered to be "connected” or "coupled" together
by the use of one or more wires, cables and/or printed
electrical connections, as well as Dby the use of
electromagnetic enerqgy, such as electromagnetic energy
having wavelengths in the radio frequency region, the
microwave region and the optical (both wvisible and
invisible} region, as several non-limiting and non-

exhaustive examples.

[0078] In general, the various embodiments may be
implemented in hardware or special purpose circuits,
software, logic or any combination thereof. For example,
some aspects may be implemented in hardware, while other
aspects may be implemented in firmware or software which
may be executed by a controller, microprocessor or other

computing device, although the invention is not limited

28



[ 0079] Enbodi nents of the inventions may be practiced in various conponents
such as integrated circuit nodules. The design of integrated circuits is by
and large a highly automated process. Conplex and powerful software tools
are avail able for converting a logic |evel design into a sem conductor
circuit desitheredady tWhbbeevee@uanIRRGEY 6A ADSerircoithictibrmayibber at e.

[ 0080] Pr ogrqqguéglgg{e@s %%fes%ﬁ‘ﬂéj@dabe@fBQpa?ﬁgr!iﬂg ¢f ,bunk: ‘t@, Vi ew,

California an ence SI gn, of San Jose ofnia autonmatica "route
conduct or s anmd Ysoigat es@odpohbats partardet cmmﬂﬁ@tmtmcmusmgmewbll

est abl i shed r%[gf%tgjeddes%gn +as %‘ﬁééeascﬁi ék?lél es gjft c_}fawssbor eg g%%

modul es. One sign a sem con circ een t’ed
t he resul t ankectedicgres iar mesukmdiarqﬂéaembé@chenem fheynat @@pgeme@nesi
GDSl I, or the Ilke%‘ ¥ bettransmttg to_a aem condu tor fabglcation
facility or “¥aB® FOF f-aPri¢aEi GR2TPOB81] THECY 3t eyof Ny Heser i pri B ras
provi ded by s\p@)clcafl exepplar yiandinenoki oyiog gxasphesowrgasd Handivare
i nformati ve descr g ion of the invention. However, vyarious nodifications

and adapt at i°6ns aPpar 8PS0 tFEH KT | Y HCERe r8Feva™art s

in view of b@ﬁl@ﬁg@mg}@wﬂptl on, when read in conjunction with the
acconpanyi ng drawi ngs and the appended claims. However, all such and
simlar nodifi t| ons of the teachlfn?-géof this invention wll sti]l fall

within the dO&@lof t FrPAHPERESOR BQPF—’SPFP@P%%Y RO HFEAFRE et ur es
of the prefgpradmbegdi-oRahs s0kuthi 8si MYeBL-aReg0oul Hcher Uused: s advignt age
W t hout the corresponding use of other features.
design of integrated circuits 1is by and large a highly
automated process. Complex and powerful software tools are
available for converting a logic level design into a
semiconductor circuit design ready to be etched and formed

on a semiconductor substrate.

[0080] Programs, such as those provided by Synopsys,
Inc. of Mountain View, California and Cadence Design, of
San Jose, California automatically route conductors and
locate components on a semiconductor chip using well
established rules of design as well as libraries of
pre-stored design modules. Once the design for a
semiconductor circuit has been completed, the resultant
design, in a standardized eleétronic format (e.g., Opus,
GDSII, or the 1like) may be transmitted to a semiconductor

fabrication facility or "fab" for fabrication.

[0081] The foregoing description has provided by way of
exemplary and non-limiting examples a full and informative
description of the invention. However, various
modifications and adaptations may become apparent to those
skilled in the relevant arts in view of the foregoing
description, when read in conjunction with the accompanying
drawings and the appended claims. However, all such and

gimilar modifications of the teachings of this invention
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As such, the foregoing description should be considered as nerely
illustrative of the principles of the invention, and not in limtation
thereof. CLAIMS 1. A nmethod conpri sing: determ ning that an
acknow edynent is to be sent (58); and characterized in that for the
case where Whddesitsldl fald sehdd ithe rraqisstoft Gihe savenid®rbi ni ng t he
acknow edgnent with the scheduling request on a scheduling resource(62),

el se placin Otolg@]ackn%ret L.d n angiber kes rce(15€9€)t Peos Thgfmattp%d of
claim1l, gprl si'ng: or tHe case whére there is also the schedul i ng
request to beedentredt ranctmﬂmei:mgsmé ahkﬁowm@@rmmn vwctzriLctHeesuheduttpng
request on ul i squr.ce, tho f claims 1 or 2,
conpri si ng: tala%a%%%%% Wé%glé)sugc erecoé:rc Szﬁ’nne n(i’ua y |n |h%at %eatélrgl °so to
be sent, thezshaocdl dqbal lfbyegndngaﬁescrspnmmsﬂmtubahdaé heoremaichex] mesour ce
IS unused. merely illustrative of the principles of the invention, and

not in limitation thereof.
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4. The nmethod of any one of clains 1 or 2, where the another resource is a
dat a- non- associ ated resource. 5. The nethod of claim2, where the
transmtting is on a physical uplink control channel. 6. The nethod of any
one of clains~2 or 5, where the transmtting is on an uplink. 7. The

met hod of any one of clains 1 or 2 inplenented in a user equipnment. 8. A
conput er readabl e nedi um encoded with a conputer program executable by a

processor to perforn1actions conpri si ng: determning that an
acknomdedggﬁ is to be sent(58); and characterized in that for the
case whef&*tNere is also a schedul i ng request to be sent, conbining the

acknow edgnment with the scheduling request on a schedullng resource(62),
el se placing the acknow edgnent in another resource(59). 9. The conputer
readablelnedlﬁn@%ﬁ%%%é%PWﬁ%%?%99conputer program of claim$8, conprising:
for the case where there is also the scheduling request to be sent,

transm tting fbhe-acknew eggmeatamddwithgnechedutd pg seaqUESD ; ohd he

schedul i ng resource.
characterized in that

for the case where there is also a scheduling reguest to
be sent, combining the acknowledgment with the scheduling re-
quest on & scheduling resource{62),

else placing the acknowledgment in another resource (59} .
2. The method of e¢laim 1, comprising:

for the case where there is also the scheduling request
to be sent, transmitting the acknowledgment with the schedul-
ing request on the scheduling resource.
3. The method of any of claims 1 or 2, comprising:

for a case where a channel gquality indicator is also to
be sent, the channel quality indicator is not sent and the

another resocurce is unused.

4. The method of any one of claims 1 or 2, where the an-

other resource is & data-non-associated resource.

5. The method of claim 2, where the transmitting is on a

physical uplink control channel.

6. The method of any one of claims 2 or 5, where the

transmitting is on an uplink.
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10. The conputer readable nmedi um encoded with a conmputer program of any one
of clainms 8 or 9, conprising: for a case where a channel quality
“indicator is also to be sent, the channel quality indicator is not sent and
t he another resource is unused. 11. The conputer readable nmedi um encoded

wi th a conputer program of any one one of clains 8 or 9, where the another
resource i s a data-non-associ ated resource. 12. An apparatus conpri sing:
nmeans for determ ning that an acknow edgnent is to be sent(58); and
characterized by means for, in the case where there is also a

schedul i ig r ethestetthodbefseny, csondf nt FjiThe Lok fored§REAEERHi th R he
schedul i ng_request a scheduling resource(62), else placing the

acknow edgReEnt T H Anot her resource(59). 13. The apparatus of claim 12,

conpri si ng: means for, in the case where there is also the scheduling

request to be sent transmtting C grey wdhthesgheduling
request 8n the SEHEHAT ﬁ&apgégﬁr@%g§ﬁﬁ.g#ﬁghggparatJE othnyro? claims 12
or 13, cewphi 8k8@itable by a processor to perform actions comprising:

determining that an acknowledgment is to be sent(58); and
characterized in that

for the case where there is also a scheduling request toO
be sent, combining the acknowledgment with the scheduling re-

quest on a scheduling rasource {62),
else placing the acknowledgment 1n another resource(59).

o. The computer readable medium encoded with a computer

program of claim 8, comprising:

for the case where there is also the scheduling request
to be sent, transmitting the acknowledgment with the schedul-

ing request on the scheduling resource.

10. The computer readable medium encoded with a computer

program of any one of claims 8 or 9, comprising:

for a case where a channel gquality indicator is also to
be sent, the channel guality indicator is not sent and the

another resource is unused.
11. The computer readable medium encoded with a computer

program of any one one of claims 8 or 9, where the ancther resource

is a data-non-associated resource.

12. An apparatus comprising:
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means for, in a case where a channel quality indicator is also to be sent,
~dropping the channel quality indicator such that it is not sent and the
anot her resource is unused. 15. The apparatus of any one of clains 12 or
13, where the another resource is a data-non-associated resource. 16. The
apparatus of claim 13, where the nmeans for transmtting further conprises
nmeans for transmtting the acknow edgnent with the scheduling request on a
physi cal uplink control channel. 17. The apparatus of any of clains 13 or
16, where the neans for transmtting further conprises neans for
CransmitLing UIE TekROWCEAGEREAL S 17 & 19 SEHBAURFRENTRGuES = DPean upl i nk.
18. The appat atadls; ehdanyaene: Hf: -ehabps 12 or 13 enbodied in a user

equi pnrent. 19. A nmethod conpri sing: receiving informati on on a
schedul i ng resource(81); and characterized by determ ning that the

information reqRinkedo@n thecgehessd i ALIPree i60APES SESs@Hbduling
acknow edgnent (86). 20. The nethod of claim 19, conpr|5|n%?
r espondi nEEBETr dihdiey Seate hecdet v ity AWRCYEREIMAPbr okt dd ecei ved on

t he schedulifi@, 1 8SPWH-60=60MH i Sesnkhal asknaw RAgERBD) ,
else placing the acknowledgment in another resource({59).

13. The apparatus of claim 12, comprising:

means for, in the case where there is also the schedul-
ing reguest to be sent, transmitting the acknowledgment with

the scheduling request on the scheduling resource.
14, The apparatus of any of claims 12 or 13, comprising:

means for, in a case where a channel quality indicator
is also to be sent, dreopping the channel quality indicator

such that it is not sent and the another resource is unused.

15. The apparatus of any one of claims 12 or 13, where the

anotherx resource is a data-non-associated resource.

16. The apparatus of claim 13, where the means for transmit-
ting further comprises means for transmitting the acknowledg-
ment with the scheduling reguest on a physical uplink control

channel.

17. The apparatus of any of claims 13 or 16, where the means for
transmitting further comprises means for transmitting the

acknowledgement with the scheduling request on an uplink.
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21. The nmethod of any one of clains 19 or 20 where the information is

recei ved on a physical uplink control channel. 22. A conputer readable
~medi um encoded with a conputer program executable by a processor to perform
actions conpri sing: receiving information on a scheduling
resource(81); and characterized by _ determ ning that the information
recei ved on the scheduling resource conprises an acknow edgnment (86). 23.
The conputer readabl e medi um encoded with a conputer program of claim 22,

conprisin respondi ng accordingly to the deternining that the

" nf or mat A8n r”é‘é%iW%ﬁt"c%é’fs@ﬁé’dﬂl‘?n‘@}/r%%%U?%eldzcé’ﬁpm%g f’ﬂéeé in
acknomﬁegggggptequigﬁgnfm appar atus conpri si ng: means for receiving
i nformation on a scheduling resource(81); and characterized by nmeans

for determning that the information received on the scheduling resource
conpriseggqan ackooydedgnmnti(86),.25. The apparatus of claim 24, conprising

receiving information on a scheduling resource(8l); and
characterized by
determining that the information received on the sched-

uling resource comprises an acknowledgment(86).
20. The method of claim 19, comprising

responding accordingly to the determining that the in-
formation received on the scheduling resource comprises the

acknowledgment.

21. The method of any one of claims 19 or 20 where the in-

formation is received on a physical uplink control channel.

22. A computer readable medium encoded with a computer pro-

gram executable by a processor to perform actions comprising:
receiving informaticn on a scheduling rescurce(81); and
characterized by

determining that the information received on the sched-

uling resource comprises an acknowledgment(86).

23. The computer readable medium encoded with a computer

program of c¢laim 22, comprising

responding accordingly to the determining that the
information received or the scheduling resource comprises the

acknowledgement.
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means for responding accordingly to the determning that the information
recei ved on the scheduling resource conprises the acknow edgnent. 26. The
apparatus of any one of clainms 24 or. 25 where the nmeans for receiving
conprises a receiver; the neans for determ-ning conprises a processor; and
the neans for responding conprises a transmtter.

24, An apparatus comprising:

means for receiving information on a scheduling re-

source {81); and characterized by

means for determining that the information received on

the scheduling resource comprises an acknowledgment(86) .
25. The apparatus of claim 24, comprising

means for responding accordingly to the determining
that the information received on the scheduling resource com-

prises the acknowledgment.

26. The apparatus of any one of claims 24 or 25 where
the means for receiving comprises a receiver; the means for
determining comprises a processor; and the means for respond-

ing comprises a transmitter.
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