DESCRI PTI ON Tl TLE PROVI DI NG | MPROVED SCHEDULI NG
REQUEST SI GNALI NG W TH ACK/ NACK OR CQ TECHNI CAL

WO-R@kD565pH001] The exenplary and non-Ilimting PCI/EP2008/064730

enbodi ments of this invention relate generally to

wi el ni cati on systens, apparatus, nethods and
c@ﬁ‘%&?ﬁ%%&@am products and, nore specifically,
relate to inproved signaling of a scheduling request

in ¢ nj unction with an acknow edgenent or channel
'%(éy i ndi cator. BACKGROUND : [0002] This section is

| nt epeUIDOING IMPREVEDDBCHEDUUNNGOREQUREEXEIERALIRG WITH
invention that is recited in the clainms. The

description herein may AGEH/NAK @&k s that coul d be
pursued, but are not necessarily ones that have been
previ ously concei ved or pursued. Therefore, unless
otTheriNiseLi mdiEcét:ed herein, what is described in this
section is not prior art to the description and cl ains

' ObBlﬁ appl%%atéggm§£9r§séﬁ§§ ggﬂ1%%ﬁgf£§%2%¥ﬁql ments of

art by i nclusion in I'S” section ovmn
abbbrievilatvicorts car ecaltdtla zeshdmwerein: t3CGPPré¢ hé s ¢ communlcation

r t|on p rship o Al knovvlafg
SE0R"Bhlior AT PR o A, BRKION SUBBPIA proauors
amldtudu&ezestmcalﬁmradrml atd lart cCM ¢ ubinwrovetd | €1 @ ling of a
chapnelydua Lot di sat o, D S8l & nof: 5L 2k8d. Phagement

or channel quallty 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 or pursued. Therefore, unless
otherwise indicated herein, what 1is 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



DL- SCH downl i nk shared channel eNode B evol ved Node B
(LTE base station) E-UTRAN evol ved uni versal

W@ 20005599 al radi o access network LTE | ong t erPET/EP2008/064730
evol uti on of UTRAN (E- UTRAN) NACK negative

acknaow edgenen d base ation PAR_ .
R0 Eac e PLge "ok K5 SRy SPER! SapIAR cont o

c RanmelANPUSEMopkysli calnipdit gl shacedechannel @RSKo access
gua rat%re phase-shift keyi ng RACH random access
cH&ME" “RAN radi o access network RRC radi o resource
contr ol RS neher esce sivgnalk iSh spr gadiang (FactrenN$R
schedul i ng re%uest TSG. t echni cal specifications group
THACEr ansmi 86961+ LEné SFRCE-FAPSBE ser equi pment, such
asoaembi | epsisat iseatabnnobi l e term nal UL uplink (UE
to Node B ) UTRAN universal terrestrial radio access
nEfRor k Vol Po¢Si ¢€ " 6VEF 298t €A prot ocol WG wor ki ng
gpodp 0004LnThe -36&PRhas kbeen wonki-pgnee 1t he

st andar di zati on of LTE (E-UTRAN) . In the absence of
UEUg&tla, daPavréradsoeilabéd séemefolchsingsal s (e. g.,
AGIKSINACK, - pefiedix¢ u¢d brake -Ts,ﬁq%%mk@gﬁggon t he PUCCH.
Furthernore,” it has been decided that: (a) ACK/ NACK
(BACY) si gnalesdare accaasnicheagel

RAN radio access network

RRC radio resource control

RS reference signal

SF spreading factor

SR scheduling request

TSG technical specifications group

TTI transmission time interval

UE user equipment, 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, 1t has been

decided that:

(a) ACK/NACK (only) signals are transmitted
utilizing modulated CAZAC; sequences (coherent): BPSK 1is
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 allocation of one

resource block.
2



utilizing nodul ated CAZAC sequences (coherent) : BPSK
is used for 1-bit ACK/ NACK and QPSK for 2-bit

WO\GKPMEGEHKY 1 The applied sequences may not be PECT/EP2008/064730
CAZAC but computer searched Zero-Autocorrelation (ZAC

P OHARS " En-BARAW B AT LT O of | GHa TadauPde c opiied

blfock theBimock-1witee spreadisegusintk sSF=3/ SF=4
(pilot/data) is applied for the nodul ated CAZAC

sequences. (b) Peri d|c I nat.i ons of

BT AGK NACK) i & al S5 ERas Y o T g sha Sregol and
CAZACN2egyences alBbockeammeiadiay 1§81ibotingediodICGFd CAZAC
In the 3GPP T RAN WG eting #47bis in Sorrento, it
wa§ HEPEES -t hat °5*n éﬁ’-r%‘ﬁgélﬁt ilgn NG4sEdSER mechani sm
for time synchronized users will be supported. [0006]
THeobagi ¢ prinncicpkes3épp SRs@UIRANDI welngmwemn@greedbls in
tg in the 3GPP TSG RAN W3 weetln #50bi s i n Shanghai
REPEFEREE |nl‘i hi"sSr eGEr S Py F‘Ert%ePOBecﬁﬁH%“Fbon pased SR
R&e@ﬁé%ﬁ%m_QGEPtI§@'B@Ncﬂ@%ﬁﬁgaﬁsUséh%ahﬁﬂlL%@e@hpported
"Handl i ng NAS nessages during HO " Cctober 8-12, 2007,
Shanghai, China. [0007] I n the Shanghai _neeting, the
fdlolog\ﬁl]ng WaSCal ¥ tecPded P FSTHe e afe Midd- Hlresi gt were

t RgreRacotsespondinag tepbworsyd aes. FsihefedtieidE450bis  in
requests to be scheduled or (in case of no

t PRASANSSI-onRefRECOESdd8s thét Feqasst "py berskhedifeade to
(iR)-0@as0hkf, keyipg based-RANACKENALKodesi gn: aThEtel-Lucent,
Iength 7 sequence is split into two orthogona

séfaaféésdof Nhenger saoand Yength 40, "FI G tabshows lzhe 2007,
I%ﬂggghglse%%g%%e 40 with two constituent orthogona
sequences 42, 44 of lengths 3 and 4 , respectively.

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

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

request to be scheduled.

(11) 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.

(111) There will be compatibility with ACK/NACK

transmissions from different UEs.

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

for scheduling reguests and ACK/NACK.



(iii) There will be conpatibility wth ACK/ NACK
transm ssions fromdifferent UEs. (iv) Different

WO 2®0056¢58% corresponding to a cyclic shift andP@HEP2008/064730

ort hogonal cover code can be assigned for scheduling

FBIRRER T Grarsanshernaioe rot aParBACR b BEhatdf on the wr
( Py st eclad t SDwWabi mk. ShmredP@:aﬂml DBECHh k. Eimaﬁefte Channel
case where the UE has nqQ data to transmt (i.e

t hESOE) - tHE ABR NAGR i"©'Sigrdied ™ %enwﬁ%a Whepransmit

the .UE, has Wnhdatrg tatd ansmiNack hes AXGMNA@G I sn the PUCCH.
s%gnaled on_the PUSCH SUMVARY : [0009] In an ,
ﬁﬁla?@eaéﬁbcPaéfLﬂhed?ﬁéeﬂﬁ?oﬁrapﬁ@ﬁé'lst%@rn§9§ﬁ¥ACK s

C@ABhiagiend cdet@kenprisag .t hat an acknow edgment is to be
sent, and for the case where there is also a

schedullng request to be sent, conbining the

acknow edgnent with the scheduling request on a
schedul i ng resource, else placing the acknow edgnent
I puam@Riker resource. [0010] In an exenplary aspect of
the invention, there is a conputer readable nedium
encoded with a conputer program executable b

prt8888dor t dmpert 8?%%“83:?%@51%%%&@% &&V@%lﬁpmgthere is

t Ratncam RC ko adgnmentad e o Pepetat and fekndhe-gasent is
where there is also a scheduling request to be sent,

cofbi BEngEHe a@l@ﬁomdféégn@?ﬁ WP t HeSgBhelbTRg 15 also a

r%%%%@hl@ﬂgar§§B§QH|t@gbéeégﬂchmm%fﬁ%d§‘%Hen%ckh%wledgment
acknowl edgnent i n anot her resource. In an

exeérpl &Py aspectlondt KeWRFENPNOR, SE @ﬁélpggaﬁesource, else
aB@% atlus t%%maf 'k%'oﬂyg e@g&%ﬁ%e%t%o neeRbigyred Lo |

determ ni ne that an acknow ed gnent s to be sent, and
the processor further configured to, for the case
wH&PA Ol her e Iins aal ssemprseheduspPegt r@ﬁu‘@ﬁ inyepé ioant there is

C%”Q%%%u%%? 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 also 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



acknow edgnent with the scheduling request on a
schedul i ng resource, else placing the acknow edgnent

WO poogfadtsher resource . [0012] In an exenpl ary BSPER1008/664730
the invention, there isan apparatus conprising nmeans

f det 1 ni t hat_.an acknow ed t istob
Al TEARE T o i TPRHe CHCE AREFS Chere 1 by 4 That an

sehédvilegomeguests tto hee seaht, canbi meagst fer, in the case

w ed t with_th h lj t
g TR i 2 R e e o e ok Sent

I roapehhely tBsodERLow] 88IEnd Nvianotey wexepllany; request on
aspect of the invention, there is a nethod conprjsin ,
r €c SIS i Mo Rt i Son A SR Yies otir EeoW pgment 1n
dehermer rgsbhatct.he i nformati on recei ved on the

schedul i ng resource conprises an acknow edgnent

[0014] In another exenplary aspect of the invention,

theoass a gomuternd cadableaedi umencodsd widh anyention,
conput ér program executable by a processor to perform

athreRs iconpr MSithg dr X8I Iyl T hf 6F A@E Y BRgoAngormation on a
s%%%@@bﬁﬁﬁgr%%%%hg%ﬁ,gEQFﬂQEﬁr ﬁﬂﬂﬁhér%ﬁaghghe information

infornmation receive e scheduling resource .
corpeiiyes ancackrdwl edgreatulfiool15])resrwtdd | amworhases  an

exenplanyaspee¢t of the invention, there is an
appar at us conprising a receiver, the receiver

configured to receive informati on on a scheduling

r rnce, and a pracessor configured to determ ne.that. .
tﬁé%## orna?ﬁoﬁﬂggié?%egxgﬁp?ﬁégséﬁ%ﬁﬁﬁ%na%rég%%rﬁgventlon’
cehpriesés ancaoknouk edga®dle [HH16]m lengretedamatthesn computer

exenplary as ec% EE tﬂg i nvention, there is_an 5
SBERPAEIN EORERIEPNG nihne® 1 AP FEREA ng Sl nPoF AaETon2ctions
okoapsahedyl irageresour cefoanmdtieansnf ar sdataningngesource,
that. the information received on the schedulinq

and etermining that the information recelved on the

scheduling resource comprises an acknowledgment.

[0015] In still another exemplary aspect of the
invention, there is an apparatus comprising a receiver, the
receiver configured to 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 another exemplary aspect of the invention,
there 1s 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 acknowledgment.

[0017] 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

5



resource conprises an acknow edgnent. [0017] In stil
anot her exenplary aspect of the invention there is a

woreaohoshseonpri si ng determ ni ng that a schedul i PGI/EP2008/064730

request resource and at | east one other resourceare
reserved for a_user e

%uipnent i n 3 sanme sub-fragg and q
b&SEd 6 HIEChEP Ta SsEREduliigPFehbest’ FsSabSi FeY to°Ber 20
t baped tdredwhythbe usesclegdnpieat replacitngi @t deeastd to be
one of an acknow edgnent/negative acknow. edgenent and

o LERARAAI C0al vt y iFnd Gt SATCREE Fs HOSFrBA £o bEACE one of
t pansmM it ed dgidie: Usefa € paeRhowDe@emehtt B&d a channel
resour.ces .and | eaving at | east .one other resource
uﬁH@é&FYBRP@FCBE@éRF%?Foﬂsoée?HEeéRE&VN%S?IFGGTéFt?ﬂ by the
t heecat bachetle DX avh ngn&i giirese {8k Ycdd Gndl 1showWsgaat least
| ength 7 sequence having two constituent orthogona

s@GFe REES Tof SFONGCRs U3UaRd -4; [0020] FIG 2

illustrates an exanpl e of ACK/ NACK and SR resource

assi%nnents for UL transm ssions on the PUCCH [0021]

FBB1ES Showslan leXampl é bt DREKINEKEK resour ces
configured for 18 parall el ACK/ NACK channels; [0022]

Fg@blé]Sh0W§na%h%X%%E%%h%B SRaEesuUEGes eenfigured for
72 parallel SR channels; [0023] FI'G shows a

flowchart illustrating one nonlimting exanple of a

mdORd@1f or pr&etiti i tife exefgldrly énboritments Rving two
Eb%SE@%%%EEO%ﬁtk@%%ﬁth%%hp@n§Q%W%fal%h@Eh%fBe%n@lng

t
di agram of various el ectronic devices that are
suitable for use in practicing the exenplary

et§8@0dent s F3F -t Ri § Lilngéneiten; ap0E2BIPFPGPL7AGEPNEEE and SR
flauwchart 5%%%?%%%5%@9f%QObEeEr%%%mh%@E% %go%X%%E'%P%EH;
a et hod f o practicing the exenplary enbodi nents o

this invention; [0026] FIG 8 depicts a flowhart
i II0@2ddat i ngI&nothephows 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;

[0023] 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 block 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 example 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



non-limting exanple of a nmethod for practicing the

exenpl ary enbodi nents of this invention; and[0027]
WO-R@I/0%529 , B, and C, depicts a flowhart PCT/EP2008/064730

iIIustrating yet anot her exanple of a met hod for

I ng ex nplary enbodl of the invention.
$§%L % I PT|e9c1\| 0028] 8 i dor %%ﬁ? pl ®xi ﬁﬁowchart
caseuwlneaeldgt geﬁoaﬂssn@r adethEelontdOla siegmalds fosuphaasicing
ACK/ NACK (e.q., CK) _and/or. periodic CQ,
oERet CEF I ge SO0 T Sl T TSR TRGERER s Sue

that the UE is not transmtting UL data since separate
SREbefiien sEarcwrs prepar:ti ng principles will be used

when the UE has schedul ed UL data transnission on t he

P ..A s noted above, in the absence of UL

di?ggﬁén as§88ﬁé9§&‘cﬁntm%ﬁ %ﬁkﬁ%ﬁ%gafﬁﬁ¥?aW§ﬁF?teﬂaBﬁ non=

tla@sB@@@Hed[ 0029]rdJD daeal1SR degili ers NeKeNAOK3GRPg., DL
onlﬁécover the case where a SRis transnmtted

Sﬁgﬁdgﬁg aPG%@€ePer}?dh%yC%%@G?Cﬁﬁaﬁugﬁgtggepgsly with an

t ansm.t t edi Wi addidnonaladata: Nen- 85se6t at £hsmitting UL
control signals, such as ACK/ NACK and/or periodic CQ

(6242 SACKENASRAr dR Fefiwditr Cre SREepeF | bild coeEpcirles

+ A NACKs2SRhen ML I @11S) LOMUHLALIRNSTMBY +86 k$8nkRission
such cases. [0030] FIG 2 illustrates an exanple of

ACK/ NAEK BBHE ISR rksonpeedasbpyfments ther ajisence of UL data
t@%%%“h%%'%@%o%@a%@% nggﬁollglghgﬁs areAggéNé§¥t@Qg on the

have been configured for different
fE@@@&ncy hoppi ng radi o resources. FIG 3 shows an
exanpl e of ACK/ NACK resources configured for 18

ggb@bg | AC%%“%E?tha@ﬁekﬁx: f%ns P8§5§R Cﬁéggmﬁiﬁﬁ only

resources configured for 72 para annel s
[ 003Elr Eakh URdms vhertcai Ao code resoypcesiialtbdcasedndglone.

é‘)f(%gﬁ%}v fr‘?re{% GRINNEL S5 ONG WE PRY QGCUPY. fQhsmitted with
additlonal data-non-associated control 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, resgpectively (see FIGS. 3 and 4).

[0032] One problem with the considered signaling



ei ghth (8th) ACK/ NACK resource and the twenty-eighth
(28th) SR resource, respectively (see FIGS. 3 and 4 )
WO 240003399 One problemwi th the consi dered PCT/EP2008/064730
signalingconbinations is related to the single-carrier
ossible to transmt

f LTE UL - t
gk Long et pid Ao Do et St P S dperty o
sucl that -t hetbenef ircital poewiPAR ptopewﬁamﬁmxﬁ signals via
|l e-carrier transm n are na
Sl AL ek b Aty aenen Dl fat oo H BT rhRe the

|lbe\f\1@lif|l@lﬁt(lt baoaﬁonqmmal giodd e t too Iowlln@w carrier
cont r ol gnal s g SR + ACK/ NACK and/or CQ
Magéﬂénsétl@lcﬁﬁ tB %W%Jr“%‘iia RIS Eust8es 5 T8R éﬁak of a

A@I&nNAQK aadoer € Rawe beenqeeatiguned iftOwould not be
non- over.|l appi ng frequenc¥ resources) . [0033] There
a@éo§ﬁﬁécéﬁlép éF@n§@éﬁn|d@eéOHeFﬁéedF§EE§§édSFﬁnﬁkﬂl .9y

t aravohdryRRCRULLEEAF rd:@ﬂ M i fd USERIr AHaRsms$ i8N (or via
in the presence of a SR (a) One technique is to

pﬁpﬁﬁ]t¢%@s%e%$edéie$%1ﬁ%@is$@%é¥$%@ ey ofe. I have been
A@%ﬁ@AgﬁrbGSE%%% %EnSBv%&légpl%%t?@%qﬁ%nggikesoTQb%s

means that when two signaling types exist in a sane
subframe, only the signaling type with the higher .
prli0833ly i s TheaRsmiaticed SN edd tde |dWer pe¢lorigyes being

S'd%%lu's%%d'si .%N ansmd ed w‘é‘lﬁs Leit%&r?[é’?(ﬁﬂlw‘!‘%?%uster

hi s approach is t e I ncrease
délraylsmayﬁSb@nsil@mtmc@meseﬁ@e eXamplS&: in a Vol P
application. (b) Periodic CQ + SR The idea would be

tqggrrange phe p@é’dr?ﬂq%ech reportiing ;and Sk, ﬁféggééjcggmined

in“duch a way t hat do not appear in a sa .
sebrare ngOtePpr dbl- gm,vaf:IEi/Nﬁng appreachoifsSRkhat fReilnstead

SEECOPTET o LLrk DL U UAILIGH) A T8 HBe-Biior 4o
aerangeeawbﬂmﬁmEHiQMlyityeoﬁiSRaémdgcaypﬁnmﬁHﬂ Pee higher
th%l%%n%y is transmitted whereas the lower ©priority
signaling is not transmitted at all. One problem with this
approach is the increased SR (or CQI) delay. This delay

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

(b) 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 periodicity of SR and CQI

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
allocate DL data for a time resource which will cause an

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



(c) ACK/INACK + SR It is possible to avoid this
situation by introducing certain scheduler Iimtations
W0 200905659hei ng al | ocated for the given SR resoRCT/EP2008/064730
(i. ., do not allocate DL data for a tine resource
ch wll cause an %K/ tranznission to occur for
?fISlﬁuﬁﬁﬁgﬁOFﬁe OEf&S STt &hécus SR transmi ssi on)
. (d) I't would al so be possible to devel op a speci al
muladi pl exi ng tschenel farsdi béepentibltertmatdesesl e. g. special

SR AR RACK L BPEO0) ¢ 100 & SH CChPr bt GREarthethi 429+

amﬁﬁ@a&bnarexﬂﬁhﬁtﬁdféﬁ hCﬁkNaerownﬁmpepénmduhatmmn + SR,

tho nd/or re our al l ocation lticad
cohhenbeRodl BEri BATHerRba) SKiet orhUET OH Tegand dhprosch

t hirs tr%Qﬁlﬂie@UQorT&)inb;ep@&d@rﬁn@n@@%ﬁﬂﬁi@%@d ipJeShod and/or
prOV|S|onaI pat ent, application no. 60/936, 033,

" WEPOSEXierg S5 “SoRedul g TReudt -ty ATkIgiege selection
apehtobaGQ THansmided, onh PUEGHr aby o Tithi@l a@ihdlque may be
filed on June 18, 2007 (attorney docket no.

86396067. PP@QSP}Y RUPERel -Pef BFBNEEIPR2LhPE L PRarEP ragation
b%omd@}%ﬁ%w413&ul%%ﬁe£§%m V@ﬁ@@@ﬂ%ngl\l%qu@@c and

downl i nk forwar di del ay," Cctober 8-12

Sh&aRgHarK @ﬁﬁﬁar & @o@mnwje%@cércgn 6 dH it S bk ofReet al.

' %YL%H' on provide d mprigved tagini ques: { Orn S} gnaéib&‘]geta no.
Rw th an ACK/NACK and/'or CQ. In sone exenpl ary

eﬁ‘@éduoﬁéﬁté’l (S P er edurivhileri peéricagcpr obedbiesragerd may be
p i.ded .f ok »C thy it th ses "
s A S e L

h negative SR
V\@owmbm Slvanghrail nde clsslizans’, QmetrqueSSR?,l s2007, Shanghai,
t%%qigltted st andal one, only positive SRs are signal ed
there is no transm ssion for negative SR
[0035] In one, non-limting exenplary enbodi nent of
tH@OBAﬂentiﬁmemplary embodiments of the invention provide

improved techniques for signaling a SR with an ACK/NACK
and/or CQT. 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 WG1#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 resources (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



(i) For negative SR, the ACK/NACK and/or CQ are
si gnal ed using original ACK/ NACK ( ACK/ NACK PUCCH)

W@ e@Pos658Q resources (CQ PUCCH) . (ii) For ppGI/EP2088/064730

SR, the ACK/ NACK signal is transmtted using the SR

resour ces P . Transm ssion, of the ACK/ NACK o

R RS AR e SRS T, PR N P AR ana
t aovthen tAGK/ NAGK dnsat r ansmi t edom dbies ACK/ NACKience 1 and
resourcza%lé nodul at ed seguence_1 anrtii nodul at ed

sEqaene ARABaUF St €d sequéfce i and AfifrodiP&t efK/ NACK

seggencec? (hCcK/Nackhipgccase i st he fACKHNACGK .r esour ce
(ACK/ NACK PUCCH) is |eft unused. (iii) For positive SR

Wi thout a sinultanegus A NACK signal, . the SR signal

S itrdnsmi t F60 FOG Whe TOF T R robBr e TRy MRK/NACK
PUgga1Thenhsi srl kageeus i€Q: rsisalieppadubing. thBObriginal SR
transm tted)) an resource ( [

d the s%, fSCCJ PUCCH) is
| §LECURGEEE) [ 00367 UFh sucht 2 nanfer Fo8F /P t &éousS dropped
tr@ansm,sshon of r A NAGG ) ANANEPOShE T )T SRelsSurce (s), (CQI
su%‘%orte,d whereas there is no provision for
sitRCHARE0 S tir #RS1FESsi on of (positive) SR and CQ .
[0037] It is briefly noted that, as utilized herein,

"Ro%isbiive SRn s fiesahhat, t he e desies ¢@nsmission of
transmt a SR (e.g., to a Node B). Simlarly,

" REFANPAGE SsRY (REPEREES) tHatls MEIRdGEs st edésithereols no
t LRRSASE & %Qu(estmlEQn@o@@d%rgnkmisé@%nr%Eerﬁﬂ§§ﬁﬁf%e) SR

"resource" should be construed as covering a single
réseufed -or nmultiple resources assigned for the
speci fied signaling. [0038] Wth a negative SR, it is

PQ§%bbhe tol%igﬂ@'bkh@fﬁ9K%§é%ﬁz¥E% f gg d%ﬂf¥£&@eherein,

original resources allocated for ACK/ NACK or CQ, .

r éspectilvel yR"The 9BR fiesorred- (§)e I8 |@F 21 (SR RYCCHnsmit a

ugﬁsqg:gTbuﬁo 5“&0&8'%??””§H$¥&é¥1§f "negative SR" 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 covering a single resource or multiple resources

assigned for the specified signaling.

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

W@ 2009/086389 NACK PUCCH. If there is a negative SRCHRP2088/064730
CIJ (e.g., periodic CQ), transmt the CQ using only

e iR e PR R gu&@rlﬁ?ﬁa@ﬁr?gg there

t he ACKkLNACKrand oCQkimsilngnephy thenemigkshah ACKENACKnd SR.

ﬁggégggﬁégég%%fgﬁa§F§%§Eﬁ| qé?ﬁ%%?ﬁAéﬂ)%né(¥%%ﬂtlvg SR 1is

S'p@ulfbm%@usisﬁaf@snaksélm @ésA@KbW agd $RWACH. Thus, the
pported whereas there is no support for sinultaneous

tFQ&%RW%QQOHIBFeéEFeén&rgRapglﬁﬁﬁtaneous transmi ssion

of ACK/ NACK and positive SR is perfornmed using the SR

rgoounge (S)f SRePYCCH. 2 Thysitine droldroniarg Apkotedur esignal
are appIUed: 0040] If there is a positive SR and an

ACRENACK,/ N{Hn 415 e TAGK/NACK U nif t RS @XF ST [y SRY PUCCH.

r esUne® /fakrk SRsBUCEH. (sThe nARKINARKPrEsaUr 68 (82 ft unused.
ACK/ NACK PUCCH, are Ieft unused. The ACK/ NACK can be

tr§ﬁ§mAQKﬁ¥595nQ%ﬂl9etBr@ﬁéﬁlFFeﬁsSﬂWéﬁ§ﬁﬂﬂté@(WVQQSlt is

OW@aﬁgﬁggE%@ 68 9t Hﬁﬂngyé@&ﬁgas@g%ﬁ C&nhodulated sequence
PSK/ QPSK- nodul at ed Zﬁ;yence 2°) 0d41] If there is

alpoﬁfﬁKV@Pgﬁ andua a @@qgencﬁeﬁledlc CQ), the SR
|s prioritized over the CQ. That is, transmt the SR

b@ 19n'y &Qe QﬁégénQ£;Sgcdf§gyﬁf@e(gﬂg an@nzih% I (e.g.,

resource is |left unuse
[@@42Pduﬁ Kﬁﬁ&e itshen %%slﬁlPélSRlém@e@opWeACKﬂKMM$@%md That

O, e AN | 511 0naled o) nguonl o ihe 01 9 nebcurce

, ont resource,
CQk .BUCCHNi $heefPUCaHUsed Tard CORhe r€QbuirsenofQI PUCCH is left
ta%ﬂ%gbtted The ACK/ NACK can be transmtted simlarly
when'it is transmtted on its own resource (e.qg.,
unnDduIated sequence
[0042] If there is a positive SR and both ACK/NACK and

CQI, the ACK/NACK is signaled using only the original SR
resource (e.g., on the PUCCH). The CQI resource, CQI PUCCH
is left unused and the CQI is not transmitted. The
ACK/NACK can Dbe transmitted similarly to when it 1is
transmitted on its own resource (e.g., unmodulated sequence

1, BPSK/QPSK-modulated sequence 2).

[0043] 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 wvarious 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
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1 , BPSK/ QPSK-nodul ated sequence 2 ) . [0043] On the
Node B side, the Node B is responsible for the UL/DL

WO e®onsese9 al | ocation (e.g., for CQ, DL data aPdI/EP2008/064730
ACK/ NACK, SR) . Therefore t he Node B can receive the

omthe var sources,
TRERAT, FPG BECORAE FRES T 11 S e Coer st Por i tized over
| rght/Nef_Kposi tive or negatlve SR [0044] In further
exenpl ary enbodi nents, the Node B can nodify the

SH9ERIng (o F- ettSEhet i SbeTtpotTin e st Pon-

alranrehg e&@n@aea diDQa:|nhd’ﬂHddlgfceﬁ(6§Eﬁpdi@t1<§ﬂ®g l\b}de Bxemplary
coul dnodi f 9 &'ra\r orrtrzatron such t hat
r

pFePFt"ZBE 0 R/ NACK I E 1 0b45] IERex §23h&%51§ determined

fm@ehe&t dHdwstrat kngoene iRenldmn {rrgsexanpl & afegative SR
. hod for pr actl cing the exenpl aré enbodi ment s of
tHr ’s}]q AventitohSFR Box 352S9PL Ve d8t eFREnBATRAEL REPCeeds to

theres $4apesistd ve SRHoES) of endiegatd ven SRk /MEY  (w/o
. If there is a negative SR the method proceeds to
b6%a4 - 520endCEENACK Bex t3an sy tEREr BSE8TafCACRANACKe SouTCes

(%%%_@@%)SRtQ%S%G§6®écgrbsuhﬁ§@§”]tﬁﬁdb5§'9@ A@%UEH€¥5 is a

resources and the SR resources are unused. |n box 56,
i £OThele tihs o GQAITaw T R&F/ N GHhout tIACIFNACK) T, CR hsAEKY NACK)

(qr (EQI ’féﬁ@t@%@t@usﬁﬁf rapsmdded Usi ng: Ptf@@[—?uré?ﬁ§ the SR

resources (and A .
arreS@m;r@e@ (lefct ReEe NAEKa Pwﬁ&nﬁer%mr(u' EE' fbf boxre is a

éke1Eh@en%%hquE%QZ%K?NRE% ?g§b5§helﬂe?ﬁéES§§OEEe8§ to box

term ned whet her resent
(SNO') Inl foACK/MNACKiES It dprtesenned” N@ieiﬂmr b@XKEBACK is

ﬁ“ir%ﬁ%@giqén%g (e CRadCE: dnar ] 6sotrca A GRimgy bat Present
dat'aonontcassock abed, ( DNAn riescurxces) shehsais JACKti\mmltted
nggﬁgaqu§IgRF}éé%tﬁégsuQHée%hgw%éggtféaal resource which
may be data-non-associated (DNA) resources, such as
ACK/NACK PUCCH and CQI PUCCH are unused. No CQI is
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 use 1in ©practicing the exemplary
embodiments of this invention. In FIG. 6, a wireless
network 12 is adapted for communication with a user
equipment (UE) 14 via an access node (AN) 1o6. 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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transmtted, regardless of whether or not it is
present. If ACK/NACK is present ("YES' for box 58),

W@ b@p/05a59Pox 62 the ACK/NACK is transmtted usPCIYEP1968/064730

SR resources and the DNA resources, such as ACK/ NACK

P an P us is tr Lt ted,
B HEoDE OF -wndlhorEh Ao R8P eFoa pholReh RBRML] B8 e
RekenNenee iis madetidikkGri6nbar wilkklstsatbmguaications with
si_mpl ck djagr of variaqus el ectrgni c devices
SR BN T8, SRR B S A A i A e S ety §htenna
ermoalaraﬁamls&aafe thinswinAvertioan. In FIG 6 , a wreless
network 12 is adapted for connunication with a user

[ nt (UE) 14 vj ess node (AN) 16. The U
L8R L es TEeadtn B ofEs LTSt op) Crsa Ay N MRy 26 =
Omeeupled Mt heg DPodBleandca 1l t@bl 26RFah6araSCsﬁhth%ble RF
(TRANS) 22 haV| ng. a transmtter (TX) and a recei ver
F?%fm)sc@éﬁ{ﬁlred@%@t DR 18 haTReIMVEEM DT BN SRbF B’ A and a

p&%@%@%(ﬁpm 24ouphedTRANS 122 s for bigh rh@@\tﬂ@@aétores a

Wi rel ess communi cations with the AN 16. Note that the
TRARS T2 h&BREE) | Sdst odécant’iha 50 fagi Ifarateidirectional

Comrdniccat | Qfnm[,0047]: Jhe AN-16 dipcl ydes sa daj@te that the
processor (DP) 26, a nenmory (MEM 2 8 coupled to the

DER2ES antd a Baft aBlte RPastanseefverP(FRARS) B0 faCllltate
(E%Ynknﬁgm%att i ansm trth%r SRS @Edgégb%@' ver GRXa path 34 to

coupl e he DP 26. The MEM stores a program
(PREG)0B2mOTke TRANS13D insthior kisi db¥ ectvistisals Wi setlessis  the

cqml}h%%t |3%ns f\gl I%Xtd %lQE 14. Note that the TRANS 30
has at 1 east ‘one anfenna to facilitate conmmuni cati on.

The AN 16 is coupled via a data path 34 to one or nore
e{08483| neﬂﬁorﬂ@smr gystefrsthgueROgs tHe 31t ermets3Bped to

f%%c%é%gp éng# rt8%§gn8n% %f thﬁhlgcgﬁ %ﬁtﬁéé%nz the

IS assurre | u e programlns ruct
emee@tedtbw.ﬁﬁe enable the electronic device to operate in

accordance with the exemplary embodiments of this

invention, as discussed herein.

[0049] In general, the wvarious exemplary embodiments of
the UE 14 can include, but are not limited to, wuser
egquipments, terminals, mobile phones, cellular phones,
personal 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
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associ ated DP, enable the electronic device to operate
in accordance with the exenplary enbodi nents of this

WO pooensisen, as di scussed herein. [0049] | n geneCEHEP200$1¢64730
vari ous exenpl ary enbodi nents of the UE 14 can
include, but, are not |limted to, user equjpnents
t SPLREFE CHoBY) SOBRBES. SCoITaNSr SAROREED BePYoRaF OF more
diogi ttathe a®Pisst Bt S26PDAS) thaviu®y War elreSsthe AN 16, or by
c ni cation capabilities, .portabl e conmputers havin
PP EE e oRthubo gt FERCCAREITT PreS O HEGE Capt dog Trare.
devi ces such as digital caneras having w rel ess

cqoosaicat i gnecpai 144, 58 gap pg deviess higd NGuitable to
W rel ess conmmunicatign capabilities, nusic storage fnd
ngﬁ ogmp emented

batR°appleafites dhave hg" W BT RS s 2E6miinY ¢

capabiyl i tihes, shataepnet apphi apeesaper mttthAG1VLL Gl €§8ch  as
I nternet access and browsing, as well as portable ,
uﬁ?@éCGPdﬁéFﬁFﬁ9P§egh%%m?ﬁ%déﬁﬁﬁ%ﬁ%a(ﬁﬂﬁﬂQEﬁﬁ §rEogH devices

suel fanetdpns. QAL Thenerpodicrmntes Oofndhiss;stems, fixed
i nvention may bei npl enented by conputer software

eXEE G abPEShy SHRE 20 SnBEBICEH  t RE DP§‘18W126n6f?¥ﬁ@PlE§- The
14pand; ghe AN 18, ofc by rhagdwarg, or shy rap¢embi natien 1ocal1
of software andlﬁardmare. [ 0051] The MEMs 20, 2 8 mm
b&eshnamy 1t ypevsipradle: t ¢cheMppcalndlerdi eae or more of
epui-Lonent, a Y cBgoliRl-emented usi ng,any,sui t ,
d %aesgora%g ?gggﬁofgg§Pq§u§h.a%sggn?con%%c%%?gba§£%£Uters
mErerprdeviecesr snagaeiic adkeneigndevi pescandosygst éREPs) and

?@E%%%%FH§EDE¥SQ8VESG§ ﬁ@f?§$§%f%“brédé§§$ héXnggure, as

novabl e menory, as non- I'ng "exanpl es.
180n26 imay ibhg ekaamyetsype suitable to the | oca
techni cal environnent, and may include one or nore of

9§R@is3h Purp Selﬁ9nPH%' . SPERLAL, DU ROSE | LerSye  th
nﬁcropﬂocessgfs, didijgﬁfsignaﬁbprg essors %g%s andE ©
provessops,basedl Ore a wulthi - cortespr opessor art  techniques
a%%%b%%%&%ge%fﬁﬁltaneous transmission of ACK/NACK and SR,

SR, ACK/NACK and CQI performance can be maintained with

very little, if any, change.

[0053] In many cases, it may be possible to configure
periodic CQI and periodic SR into different subframes. 1In
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, no changes are needed for CM

properties.

[0055] Below are provided further descriptions of non-

14



non-limting exanples. [0052] By utilizing exenplary
enbodi nents of the invention, unlike with other prior

W@ea0908shNi ques supporting sinultaneous transnPGEEPR20081664730

ACK/ NACK and SR, SR, ACK/ NACK and CQ performance can

be.maintained wth very little, if any,_change, [0053] .
H i Baces <P Iy LEBOELrEPE e roRtE quigLow destribed
peicagil ¢ r@Qemind ipemnitadiar SR d e 1on tch f+f ef@nibe sabf faneslarity

In such cases, the performance degradati gn caused b

APBop NG Bor L Pt ogel ot F TR S, S ginge L Pooghpstrued
Fuaist heromre,sacceptied; nmduliedion opddonst Idmys be€ince various
utilized in_conjunction with exenmpl ary enbodi nents of

t REPFAVENt Pon. OTRatOF s, Mt Her 585G Hee PGS pELHFy May  De

sepacatiectpdul abinglinef i BUl tiiphexhBgo@phbeBSotBEr aspects or
positive SR versus negative SR Existing
dZE&IRAALYs SBECALEE SiPgnal i ng can be nai ntai ned as

simlar as possible with both positive SR and negative

SWOOE@QFherﬁﬁr%nenﬁoﬁhﬁﬂﬁ§§iﬁ§? _ hfPlerfMdiment, and as
properties . [0055% Bel ow are provided further
b

dadereprrene oF honti M td nMieti@npldidesrhadiorerisg that at

The kel oyndesar i hpd exemplalyysmadi BBAt S; al®annel quality
separately nunbered for clarity and identification.
Thinslig@iear i ngFShoul B notCbebeondtianesdigs-aghol Iyherein  the

sepanat,;n iEHGCQ%PY\é%S&EiP%é&{‘%% MR111QUS request  (SR)
aspects of one or nore exenplary enbodi nents y be
prasiveed i (PRcorljUHtt i andwith leas toronforaddt hiegnal resource

a%@l%%t S b%%ﬂ%—r%@ﬂ%&?ﬁ%net& Ogﬁ\gﬂl)alspelgﬁrs e, ,such as

non-1imting, exenplary rated
i ACEVBACK PUACHethodOT neTC@es (bgr oii)di g tehrati nangl gasther a

9%%,%% %% ck c?%ﬁ%%%%g?g Q%(aY%P?nngé ﬂ%?ﬁiﬁ% whether the

i ndi cat or ?ﬁi} I'S to be transm ted? wWherein t he

t rafspivssidogrmeonprisses ak lteastmaneescliedul 7AY; r équeshining

(§§%ther the CQI is to be transmitted (box 74); in response
to determining that the SR is not to be transmitted and
that the acknowledgement is to be transmitted, transmitting
the acknowledgement using a corresgponding at least one
acknowledgement resource of the at least 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 is not to be transmitted and that the CQI (or
CQI+ACK/NACK) 1is to be transmitted, transmitting the CQI
(or CQI+ACK/NACK) using a corresponding at least one CQI
resource of the at least one additional resource such as a
DNA resource, wherein the at least one SR resource 1is
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 if the CQI is to be transmitted the CQI
is not transmitted and the at least one additional resource

such as the DNA resource 1s unused (box 77); and 1in
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resource (SR PUCCH) and at | east one additi onal
resource that can be a data-non-associ ated ( DNA)

WO 2®90589 such as ACK/ NACK PUCCH or CQ PUCCH(TBR2008/064730

71) determ ning whether a SRis to be transm’tted

ox_72); determ nin vvhet er_t acknow men

2 lpbe d5t SN MET DRl L DR A0KNOM ORIt h8emiceea
C@ndj s thathe ’dHeanS:l’ﬂHrtcﬁzdLe(dﬂ;;@meZ'At) idn rmpomge toansmitted,
deternm ning th the SR is not to be.transmtted and
t RS CHS AdRHoMhSdGERoRY [FEIPE°De PEARGnFTFedr (oot one SR
t rarsmrickl, nghtthe iackrowredgenments usdh Nge a- €of ERSPORdi fige COT
at. | east one acknow edgenent resource of the at | east

oné A8di LFenar Fesduree Siferas SF DN e sor donal resource
wiRerel Bst hecabnieastonreeSRs esbkee (bsxungsed (box

75) ; in response to determning that the SRis not to

be transmtted and that the CQ (or CQ +ACK/ NACK) is

t 49927 r anshi t P8GR Fr aRSni BPPHE t hEheEpipora periodic COI

CR-5AGK/: NACK), usiang @e&@bﬁ%pgﬁdwgnéhlég%h ane @Qaflgured
resource of the at | east one additional resource such

ad & ODNAL f E3BBIR Ee, SUHEr @IS + he At Meéas9d ofie SR any above,

r ePRUEES k%aHBM%Ql&QQXaZ@)tréﬂ’snhe@t@i"%% 0 PUCCH. A method
determning that the SRis to be transmtted and 't hat

tﬁé ackmow edyeifentviisrigt toabEnt ey taee, transmitted on
%n%rﬂ tt 'A‘gmé{‘ﬁoé tn@/e a%tox) %h%rﬁ&f tr?%semltted

g3| gg
resource wherein i (%Q is to'be transmtted
cohe;j sadmowlr@imetrttedcmrm@s agn| eagodvde taddi s¢ormaice 1,

d. (b ;
BTSRRI 5h0e DU oS hEpUORRIS(ORK T avore,
t marsEiint edeame thivat itshe raclkanew tedhdnert U8 ¢o0 berminal. A

d

tran m.tted,. transm ting t.he ackn vae s;n
t% dl eastmonaerl SR roevseo’ur‘“f:k%eerev@hneri_fceh N I?%Ee? J(% gl?mente
b@lttlhansm tv ek tdwes G@mmSnncoatimranSHthekl and& tntts:kaid as 1in

ne add|t| onal resour uch as ]ts %res -
gne(n&%&’ SrbdYEFE THosA malﬁwoldn ~above a“
aUpreerlNom CAG@;thbansm Sisi oazmanaibav@er wbdireiBRthe method is
transm ssi o ar e confi qured .
1mplemente conmputer program. A method as in any
above, wherein the method is implemented by a processor of

a user equipment.

[0058] In another non-limiting, exemplary embodiment, a
computer program product comprises program instructions
embodied on a tangible computer-readable medium. Execution
of the ©program instructions results in operations
comprising: providing that at least one of an
acknowledgement and a channel quality indicator (CQI) is to
be transmitted, wherein the transmission comprises at least
one 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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into different subfranmes. A nethod as in any above,

wherein transm ssions are transmtted on a PUCCH A
woreaohoshsas i n any above, wherein transn ssi onsPEF/EBP2008/064730

transmtted on an UL. A nethod as in any above,

SO e AL 1 S SO Lo 6 o

sequm@zeeagemnmeth@dtas bB atrnyarasbmJ\rtet;edWercmaJmShheting the
t hod Is n%Ienentedb a UE or term t\% afn

|ﬁC§H§W&88@8 SWher 15 t%he et RBATFSPP FEﬁenF@d i

a awikhele $sige@rmini tafd oncd1eb Wordhe AntretBadtasoridl afyitional

above, wherein the method is i nplenmented wthin an

EGPRANZCR m8fhod Sast it arky / WHEF 1 1P tHe® et hbgrst one

ISRlE@%@ﬁ@&beqstn@s@@Updhe&e@b@ﬁ%@nkoAdgﬁbBﬁQn@ﬁglBhat the
any above, wherein the nethod Is inplenented bg a

pPecesdsor N6F atGsePeeqlif preRt ttpdos8dl nthAbt hepe COI  (or
n@@jh%@kVN@@K exenpl arye ebadisnBRt cga QANPULEN PAREra&m cor
product conprises progran1|nstruct|ons enbodi ed on a

t drgi 51 T MNP r eadlatl e? nEAFGARAPPEREEDEI 6% dieaste one COI
p&%%%%%bbn%Er%%%'%%516%%%|E%e'Bd@@%&@hb@”%e%@ﬁPEéséﬁgh as a
providing that at | east one of an acknow edgenent and
aDéTﬁaanWAtwmeﬁéll@atbfﬂe(@(g)lﬁf@stooﬁl@ SR resource is
t&%ﬂ%%btt%QT %@%ﬁ@ﬁgetES Hedl %ﬁ'g”tﬁﬂﬂPrtﬁéssﬁtls to be
| east one schedul i ng request source and
I@a@msm@taddlam@nalhartesbheceacﬁumwm%ement is not to be

oci @ ukce h

SO R P et o abgl ERAL SRy HE" AR AP PRCE one sx
tmamsmmt&edwh@eEemmuflﬂb@W&&memstMElaEKMDMm@@genemtthe CoI
is to trans fed etern1n|n et her i's
t 6°bé trgﬁgﬂf %eg %ngesponse ¥§i§2f€¥hfﬁ%H§fcg%ltﬁgsource
SRuick na¢ ta0 bEAtnﬁnsnhﬂkﬁdlandnhhakjihand in response to
acknow edgenen transm.tted, transmtting the
RS ars e 2R e RO A AR (49 Hhge e
acknowhedgemerhtr esouree be tthearadmd easd, Oﬁte‘ansmltting the

addi ti onal , .
acknowTedgement using the at least one SR resource, wherein

W

if the CQI is to be transmitted the CQI is not transmitted
and the at least one additional resource such as a DNA

resource 1s unused.

[0059] A computer program as above, wherein a periodic
CQI 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 1in 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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resource such as a DNA resource, wherein the at | east
one SR resource is unused; in response to determ ning

WO baw/05d5¢9 SR is not to be transmtted and t hat PETIEPIOQ¥/064730
(or CQ +ACK/ NACK) is to be transmtted, transm’tti ng

usi ng.a correspondin
| TP e Ry Y buPEe W1 PRY BT o T ORSC AAdNT FongpTRuTer
r@saqma@_3@chm@3emeBNédr@3mun©eanwﬁeUERmNthe at | east
one SR resource is unused; in response to deternining

t e SRis to etrans tted and t hat

L BRshe donanehPeREs: hOB I PhEn R R A cuopiygt. a0
t E@pslaatwsngotngelatlnk;eaat t@aassBmesoubﬁe;_gMeﬁeta ttansmit
t he is to be_ transmtte cal
t|ﬁé?mg%atstteao%t%dojFh%nafa 88Y egﬁémﬁé‘&l ﬁf@neﬁ TR Leuality
sueliasta rDNACoeppungR desirtundsed; t @ditsh s BSPORSR A ses  at
determining that the SRis to be transnitted and that

t RE2AEKABRI EHBBRRALNT STRG BB t Fahlonith éF¥CH dRshIEEPngnd at

t heacknowd edgenenbnysi nedhe-at Lgash ang, SBe a data-non-
resource, wherein if the CQ is to be transmtted the

C@SS|O§lﬁéted{ r @h¥ni tEXIP W ¢ heUalk PEadCRINECAdditGGhatr COI

r egerice  5HCh §§o@e§@@Yré%%$Héﬁ%é§'MﬁQﬁ§%Tnh%%5%he%her a SR
conputer program as above, wherein a periodic

t A8nsnigsi gt an@rﬁnﬁélrllt@@da SREPr artsisgiigie ar @hether  the
canfigyn et kg ¢di {%eq:%nt UR-framBs . A CONPYL &1, determine

program as |n any above ereln transnlsS|ons are
t magshiett édicofd RUCCH e clorpuirert pradgrane asin nianyesponse

a@%veth%(mg%'c%s‘s%?”%@éé}&ﬂ?i echransmdted an af o pe
conpu program as in any above, wherein if
trtaﬁslmmtte;edt heratknowiedgehent acénprilsegearnt 1s to Dbe

d%%ﬁ%% e%%%n ransce1v§§/ggsé_n?dg a%gdtgegu%ng%lt the
,R utér program-as in any above, erern
rratﬂm@wasedjgmpﬂeenrentmw aa UEcorrtepmpiahg Aatonplgast one

pé% %%gh%%gb%e%%yJ%Qg¥%kx¥h8%ekﬂm;hgtC?“B%%ennﬁgogégg%ional
resource such as a DNA resource and wherein the at least
one SR resource 1s 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 1s unused, wherein in 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 1s unused,
wherein in response to the processor determining that the
SR is to be transmitted and that the acknowledgement is to

be transmitted, the transceiver is configured to transmit
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i npl emented within a wirel ess communi cati on networKk.
Aconputer program as in any above, wherein the

W@ 09pHsesp9 program i s i npl emented within an E- UTGHEP2008/064730
[0060] In another non-limting, exenplary enbodi nent,

an. apparat u onprising:. a transceiver configured to
¢ R Rl 1 ERET e 0 M HEK Aow SRGEERE. SHd geonroe and
chaernmeli nquat | tyei ndircator tCk) ,t mhredneittddhethe CQI is not
transm ssi on conprises at. | east one hedul i ng request
( SRPDSTSRYE G ddurte HritP torfeea%‘{?&o‘hjeo% i {Tonafce such
r esour oeAWReghuray Be andaka-.nonassoci ated (DNA)
resource, such as ACK/ NACK PUCCH or CQ PUCCH, and a
pr or configured to determine whether.,a SRis to,.
898 ] mi ¢ £, it e 6 e AMGAENer RREE1N 5 Periodic COI
acknowedge Nt nids at @che cihansm thedsmapdiba deterphhegured
whether the CQ is to be transmtted, wherein in
r@§p6ﬁ§eFF6“¥ﬁ%“ﬁ%d%E%%d#lQﬁﬁ%ﬁQﬁrﬁ?ﬁfﬁ?%ﬁeﬁhe %ﬁe?gparatus
nats tie ket ransm t tad and, thaindhes acknow edgerBtni ted by
to be transm tted, the transceiver is configured to
t CAfs MENERE LHERNOW édgEfeRt udfngPR2EBFHEspBndRngnEt 2bove,
| edst-cQneragknanwssdgenente resguice «fg the @k easkc@iSer on
addi ti onal resource such as a DNA resource and wherein
t @ at/Ll-east AoneaBRaressvdr cési sinnused, @whevein vherein 1if
r @SRPRSE (LAt NG, progessor, det erminipg that theySR,isg
not toﬁbg transnftte andttﬁat ?%e CQ is to Ee gement
t canemiteed,art henneanseeedeseagcoont i lgurBESK QP Ansadlnlated
the CQh using axgorresponding.at Jeast, 008,00 yherein the
résource of the at ast one additional resoufce such
asipgabMAusesouree sasd awhEr e@im ttdieniatal eashn omeerSRtus as in
resource i s unused, rein jin response to_the
et ot BHRFR R rot Sondr SR O B Eebd R nrpriea oF 2
amd refiats st heorackniovd eidgemeat wosknot Aro bepéranssi bisedin any
t%g transcei ver ig conf i urqg to transmt the SR usifn%m -
t e IS

471 dast one SR°r éSoU e "and- Whet eF R°i £ tThe
t oTheN.
[0062] In another non-limiting, exemplary embodiment, an

apparatus comprising: means for transmitting at least one
of an acknowledgement and a channel quality indicator
(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 is 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 using a corresponding at least one

acknowledgement resource of the at least one additional
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transmtted the CQ is not transnmtted and the at
| east one additional resource such as a DNA resource
WO 2000008580, wherein in response to the processPCT/EP2008/064730
determining that the SRis to be transmtted and that
t he acknow ed 0 _be transmtte

t FENSEEIVer c%%f?gﬁlﬁédr?sowgﬁsﬁfm“ el the at least

ackeowRdgerentrcesi hg thesad,| edlsérone SR resgpocecand the

wherein if th . i.s to. b ansm tted i'S not .
b aE s e e PaBe: thReRuare [aharor Beokfahohi tted
suel ashat DNAg esour ciegs | sounusedrah@R6tlcAn appar alcdsis for
as above, wherein a periodic CQ transm ssion and a

p&rPBaTe SR Er drisni SsTIHiT af @f cORPPglred By the CQT using a

precesspbnbnthg diffesentosuledr armsuAe agpanat Us asast one
i n any above, wherein transm ssions are transm tted b

y
tﬁ@d{lFéﬁ§éél VEFOURCE PUCEHASAR RPparafasras pRdanpereln the

aheve e wWherein skr 2aspi.$eL0ns angstrangakbtted bY tBeponse to
transcei ver on an UL. An apparatus as in any above,

WEFe P OCE SEPAN SRItEE8d 1B YOt kB atr ARScERvEF tRebe transmitted

a%%@OW%%@g%%%n%c%%%Rﬁb%%%méﬁtuQEUQHkaEdeéegygﬂgﬁlgted the
PSK/ QPSK- nodul at ed sequence 2 . An apparatus as in

aﬁlﬁaa@m\f@r Wersiti tthe capparatUis Conp?i selsaRslUE-bFng the SR
t e, ltheA%ta&%%rsact Lb%ea§e g%&uﬁé&vﬁd“@ﬁé%{ht{‘? the COQI

apparatus conprises a no a W rel ess conmruni cati on
néswork beAt rapparates &sei ALanysabovefrahemebhetihend the at

apRarat %f]non‘)%@&i?fénél node, Ec%”e%bodl nen?[%%z]réglource is

anot her I Ng, exenp ary
app&E&ﬁUSV@GHEHHSKHQ IHBBQBSéOKOtﬂﬁﬁﬁﬂ@l@¢¢§ﬁ@ﬂ fleagtmining

%f an, CCFEMAeQQenEnt %nd q:chann qyallt tha% the

|cator wher ef  tRE transhi ssion conprlses
Ia&khomﬂedgemedmllmg requebt (BRpneesouede antdeatmeans for
ast one_additional resour.ce whi

d trgnﬁ&lr%%élgci ated (DNAJ* rEsour cg suchgggnﬁwmﬁﬁ the
PUCEHoon cCQemRUECH; s ileANshe at least one SR resource and

wherein 1f the CQI 1s to be transmitted the CQI is not
transmitted and the at least one additional resource such

as a DNA resource 1s 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, a method includes: receiving
a transmission comprising at least one scheduling request
(SR) resource and at least one other resource which may be
a data-non-associated (DNA) resource (box 81l); such as
ACK/NACK PUCCH or CQI PUCCH; in response to determining

that the at least one SR resource 1is unused, determining
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for determning whether a SRis to be transmtted;
nmeans for determ ning whet her the acknow edgenent is

w0 obesespansm tt ed; and nmeans for determ ni ng MIBEEPO8/064730
the CQ is to be transmtted, wherein in response to
th rocessor det.ermning that the SRis not_.to, be o
¢ PR T Fod FARG T HAT The kol GugaHente 1% T feox 82); in
t ragpwinisted,o tdee aredns rfcorcHatansm tdd ngead st famd heR fOsource
transm tting the acknow edgenent using .a correspondin
ot S SHEE e dc et BagLieRt THS AR R ERTeaE Fagettce of
onecadd ticenral (eSoWtte Sutds@srde DNAEH esouf CeNANgesource is
wherein the at | east one SR resource i s unused,

wWHEFEn PRTFEEPBNSE t bNPhe prEcessorSHEPE! R ni ngmPhates anr

t e kBBwisdgehche hed ransidied amedheddddesi G ihsot@ation
be transmtted, the neans for transmtting is further

F GFOFY aridif { 13 VHEPEIFTRRH ng (808 or Pédpondithg BgoPonse  to

| gaskreng i KL thesodrseof 14 hee afnd %@@tre‘%%%r%@diﬂsi QRaked and
resource such as a DNA resource and wherein the at

| 685t 6he LSRSie86r €BANScdnGsed  tithéPdiiAaFATr éSpbhsEesource

t st he,processorsdebgem g thal thesSRribs tQ.BE as a DNa
transmtted and that the acknow edgenent is not to be
t FgRomirteed st helafshns doreitignisrd t tihmgt i stift@r t heangpession

tr Ltti.ng, t S Si t as n : ur,
o aRareen s O he el T G Sneen fr SH TR R (o
nEOItrAGHS MALCKed andotrhetabnl edspmoneéhaddiOiondbox 84); in

r r such r r.ce . ekn |
 EERRES P O BT S SR SRS AR IR R, LBsource
t d sherstcansiattatred ramg ttiett ttes ackarowhiedgermmentomsrises a SR
be. transnitted, the nmeans for transmtting is further

P aPEr BTl o6 g PR B o LaGERENToLSh RS Hig' dF T€hst one
| eastreenerSR 1 esonedebanah whekedwl d¢dgdntee tCQdeite rinanbhag that

transmtted the is not transmtted d the. at ..
| GBSC o SREALEEONS 1 S8BT Such hs & DNA 7 edour BaEatning

| scktvseedgement information from the acknowledgement (box
86); and responding accordingly to the determination(s)

and/or obtained information (box 87).

[0065] A method as above, wherein a periodic CQI
transmission and a periodic SR transmission are configured
into different sub-frames. A method as in any above,
wherein the transmission is received on a PUCCH. A method
as in any above, wherein the transmission is received on an
UL. A method as in any above, wherein if received the
acknowledgement comprises an unmodulated sequence 1,
BPSK/QPSK-modulated sequence 2. A method as in any above,
wherein the method is implemented by a base station or
network element. A method as in any above, wherein the
method is implemented within a wireless communication
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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[ 0063] An apparatus as above, wherein the neans for
transmtting conprises a transmtter and the neans for

wa@leaenmispd ng whet her the SR is to be transn ttRCI/EP1088/064730

nmeans for determ ni ng whet her the acknow edgenent is
transmttedadthe ans. for. determnin
{§he 1k

whetrer! Be T s T TR Pt hEEMEL0Y implemented

pb@CeS@GIb.ce[S@@EM]ofl A aratek mdexkinm.ting, exenplary
enbodi ment, and as illustrated in FIG 8 , a method

I receivi tran ion conprisin ast
onDoBBe .l e Pt HoaR) ThaetBeceRRbie TP cabpogiitnt,
Obla)&ﬂquCQSOL@ﬁ@thC@rm{lch @omlat as@ONassetinat efstructions
(%%—3] resource l(ﬁb 8}% such as ACK/ NACK P or CQ .

PBsPoheRIt Bl et ¥rm i ng- & I ges UgasFxecution
oReE SR:H@Sokbfr@@riaﬁl unusedsudetserdn nkagthat tI]_Ql operations

transm ssi on does not conprise a SR, (box 82);
ré@ﬁ‘@ﬁééltna de&@ér%w}ﬁg %héFaPﬁ@léFlPEa@WéSSﬁg at least

r eseur sendsuinnsed-pd dthatsat leasu@ne and at least one
acknow edgenent resource of the at | east one other

r ésldticd @nSde hr a3CAr BRA "Hesdur BaYi Puséd, dgeterpnppgociated

t hafyah he-dsAnsid ssi0nn CQBPHSEs K W 899%@”@@&{ in
obt ai ni ng acknow edgenent information fromthe

aé@ﬁ@x@@é@gé@eﬂet@é@w&@p tihw & egporse tondet @i AR ngesource
t'i%t Lhesal, 'gﬁéénn resourcepls Anddhabes not

| east one qua ity indicator (CQ) resource
fcomélat% he8Bt onerasiddrsonad desvurige noudhads theDNA least

r ur i t h
SR S8, e IR e LTSS e one
( ackOQWwtACKENACK) iTedormeti of fubem dhelE@bt( bme 8&91qiltlonal

| Lespanse Lo deter iy ng Lhat g he, at Leask pen SR o o
resource 1s use etermning r'ansm SS on

C ahger |t$essm§R1(>bo<x01815ﬁ$e$ (g=Hi mﬁcn&ddo@ed@tler aindi nhtaining

SORHON SE0ERERET. dELGPTIH T t hAC™t RESt ramET Cdements i

caappioses aoSRKRecardndbiiaignigight the at least one SR resource
is unused and that at least one channel quality indicator
(CQI) resource of the at least one additional resource such
as a DNA resource is used, determining that the
transmission comprises a CQI and obtaining CQI information
from the CQI; in response to determining that the at least
one SR resource is used, determining that the transmission
comprises a SR; 1in response to determining that the at
least one SR resource 1is used by an acknowledgement,
determining that the transmission comprises a SR and
obtaining acknowledgement information from the
acknowledgement; and responding accordingly to the

determination(s) and/or obtained information.

[0067] A computer program as above, wherein a periodic
CQI transmission and a periodic SR transmission are
configured into different sub-frames. A computer program

as in any above, wherein the transmission is received on a
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acknow edgenent information fromthe acknow edgenent
(box 86); and respondi ng accordingly to the

waleaoensiseat i on (s) and/ or obtai ned i nfornmati onPCTHBR2008/064730

87). [0065] A nethod as above, wherein a periodic CQ

t 1 SSi d iodic SRt 1 SSi :
cORPTGur ect | REGCH FFePent silb- 17 anvs A fistod a@35ein che

any aabovesivheria nraded vadarsmasiwn. | SA recepwedr opragram as
PUCCH. A nethod as.in any above, wherein the

{ FEnsHRLsi GIP VS 1 BBEFFal ot arf 9°1 K ethed aSkPR*BRgIement
aboweriwker eim ufinvecehived tsheuackrow edgesRNOPSK-modulated
conpri ses an unnodul ated sequence 1 ,

BPSKPEPSR- rfodul ‘at ed™8BEEENEECIT A TRt Rod 6 04y Wherein

above,maesei st hengmithed ds bpkemdedshytaochass network
station or network elenent. A nethod as in any above, .
WREEEER M he At HeR e i1 Eréhted Wt tHi N YN ¢ el BRrein the

CorpuRiceat i an- NetWRr ki sA Metdiediascdd apytabave.s  wireless
wherein the nethod is inplenmented within an E-UTRAN. A
nﬁpﬁ@én%aﬂ:hoanyeb‘tﬁ%%; whe? @R tHe RESIHGE i2S in any above,
| pleaent d) LY. GG omPut SF PEQAr @M iApRLRRD (RS WA @M an E-
above, wherein the nethod is inplenented by a

pHd&édisor of a network el enment. [0066] In another
non-limting, exenplary enbodi nent, a conputer program

r t Conp,i ' i ' i
Pre@ea COngr %ﬁ%tﬁé?%@ﬁlﬂﬁi{%{é, %éer@i%gg) gegmt%@éﬁent, an

tangi bl'e conputer-reada medi u Execut | .
p ESgegmtiugs trurty g g esul recenvepercatifans rednprd sigggive a

r Ly r 1 SSi c ri si I t
LSRShUas R AP SN, QUL SIL0 Pl SN0 sequet
adéiRd i aredouresoace ahi thaphy obe adibitt@-aron- associatedwhich

(%gA) EgsogrQﬁa%éiﬁghégggg%q%$§%ﬁ X ) o&egghr€%§CHéuch as
i N response to determ ni ngjt at the at | east one’SR
r aSEUNAEKI 8UdAHsed, Cdet RIGEH nnd hatptdre stscanswingsigoned, in

doe% %Otec%%pr. %ra'sﬁ; | 2§§H:Q§¢1§9qugernini esource

LRSEPERE At GET NS 64 (4E0ures 14" uhtbed aha that

atisl eastis@fe to determine that the transmission does not
comprise a SR, in response to determining that the at least
one SR resource 1s unused and that at least one
acknowledgement resource of the at least one additional
resource such as a DNA resource 1is 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 1is 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 one SR resource is used by
an acknowledgement, to determine that the transmission

comprises a SR and to obtain acknowledgement information
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acknow edgenent resource of the at |east one
addi ti onal resource such as a DNA resource i s used,

wa@la0e0sismd ng t hat the transm ssion conpri ses aPCT/EP2008/064730

acknow edgenent and obt ai ni ng acknow edgenent

i nf or ion fromthe acknow edgenent; in response to

1t P ERE g oE AT PHEeRE f ot o SR reB A natd to the
udesedrand ttibat(sat aheldstr obe adhanneh fguakittiyni.ndi cat or
(CQ) resource of the at |east one additional resource

S a DNA resource is used, determ ning that the..
1 R R o IR T ORI S R S HES
I Afran@atiisen ohr amdt Be pElipdin sESpensemiostehernpentbgfigured
tE}at he at | east one SR r JL1source Sig%u ed, determni ng
t Rt eﬁrpmos%i%ﬁ%cpﬁfpf'%]’e%nta ,“'WW%%’pon%% ggparatus
detenm BhRY abbdt,t heecakiheastnefesdRonesguececbsiUs@dby the

by an acknow edgenent, determ ning that the ,
t FEASA'SSi BR BoRPrtiSes A SHORfF Bbt &ilng iy above, wherein

acknowhedgenpnt A.»f ordmti e fyemibbeacknow-edgenentyr,, an
and respondi ng accordingly to the determ nation (S)
aRB@PEE 26BEai fed 1nf dr afiPen e [ 00BTTS A carfpufeFSprogr &n the

ascakave,r Wherei B anpelibadirePd ERARSTLSSI OAnaNdnAodulated
periodic SR transm ssion are configured into different

sagobeares 1, ARG RRSK wiosirlahcss d9rumiycabove, An apparatus
waer ein Lhe Lransm $310n s %ﬁ&ehﬁégﬁr%uépl&%ﬂrﬁes a base

conputer programas in any above, erein the
t B&RSHOSS ogn Neg wogke v edieol -anAQLaPAagopat e progranpbove,

Z%EEQeégy EHSV%ng%QSJ§L9 %%H&§%§e edathr?ode of a ,wireless

cknow edgenent “‘conpri ses an unnodul at ed sequence 1 |
BRSKinQ@RSKarndul atedwsehguencan? appdconput es priogram asbove,

| Dpany.;3bove, whereln the pethod is impl erented bypay

base 'station Of network efement. A conput’ér program as

in any above, wherein the conputer programis

i PI0g¥dnt ed Iw Bhbhharwhoet ess1 comymunt catd e ynefmvodk meAt, an
onput er. _program.as. i n an%( abo¥e wherein the conmputer .

prEGrAMTS (plenertSd wWTHIn AR EUTRANY 1° 2
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 is unused,
that the transmission does not comprise a SR, means for
determining, in response to determining that the at least
one SR resource 1s unused and that at least one
acknowledgement resource of the at least one additional
resource such as a DNA resource 1is wused, 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 1s unused and that at least one
channel quality indicator (CQI) resource of the at least
one additional resource such as a DNA resource is used,

that the transmission comprises a CQI and to obtain CQI
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[0068] In another non-limting, exenplary
enbodi nent, an apparatus conprising: a receiver
w@biossped to receive a transm ssion conpri si PIGI/EP2008/064730
| east one scheduling request (SR) resource and at

| east one.addi tional . reso e which may be o .
dat4°FON 4e<ociatdd (DA Pasoul Ca: o suth® as ACKFRARICT 1
PueEHoars cCRlo RPdEEHmiarichoa tiraacessoratcodd guretke §R resource

response, to determning that the at | east one SR
[ SehirRR . L obi " o%abEhiAE RhuptiRe ot rardls qigae for

does crati nGaRPr iige ra& spindd gesponsenirol ieteidd Nig at least
that the at | east one SR resource i s unused and t hat

aClFeadt bAeCAtkPowPedféirerty r 880G ce o8 SONE AL redstat the

oneaaddiikisanal Jepauree SUER atnd@ NSO £€khSwledgement
used, to determ ne that the transm ssion conprises an
aé%ﬁ@ﬁ“‘é&@@ﬁentﬁ&ﬁd t@%bt%@%‘(@l@rﬁ%%&eﬁerﬁnd means  for

| nbareRyion fpemst-henagknowbedgerentie bl 88P9PS€sS 0 and/or
determning that the at |east one SR resource is
urksedngad 1PREMat lk8ast one channel quality indicator

(CQ) resource of the at | east one DNA resource is

EEP@qlto de@§f"&§§hf§@ﬁst%% tL190e8] SSIHRFGONPFhSESeRns for
and to obtain CQ information fromthe CQ, in
r ESPEATANH0 AT IR hg Bhatreee varr | easd of@eSRmeans  for

r %%Q%Eﬁ?niiﬁggéﬁgaiBPnQeéﬁcﬁ mne thats the tﬂe%%%%%ﬁ.ﬁoeomprise
conprises a SR, in response to determ ning that the at
| eaptrogresSR-.resource i s used by an acknow edgenent,

to determne that the transm ssion conprises a SR and

;go%%f]" n a%iﬁn%\@c%qui%mt m;irghogffgéci:%g%ﬁ%{fteeom?%%iments of

know edgenent, and to respon
dether mimatritorrn(s)arahdd or 1 bbtat netednfior Aativares [BO69)B, and

A3 apRa[aLus, as éat}ﬁ’e"t%od"h%%ggu?aﬁféi %%im%uggrr program, and

transnission and a periddic ransm-ssron a
capbiegarted byothegpredessor pptoadibher edtesuiidiagreshat a

An % aﬁ%%usrasuin aggsggggg’aM@%&@Lﬂ%ﬁ&g%%gi%%I%eresource

are PRRaTV8a by the
are reserved for a user equipment in a same sub-frame (box
910); and based on whether a scheduling request 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 control channel resources (box
930) . Further, as method as in any of 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 regquest on the
scheduling request resource and leaving the at least one

other resource unused, or for the case where the user
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receiver on a PUCCH. An apparatus as in any above,

wherein transm ssions are received by the receiver on
W@eoos6ssn apparatus as in any above, wherei n PET/EP2008/064730

recei ved by the receiver the acknow edgemsnt conpri ses

an _unnodul ated se SK- nod

R R e e BT PR oS BRf a o, Rgauest

appar afitkss colgriirsesta basenstat i am Oachﬁb\mﬂ)dé(ﬂgl&éﬁﬂéﬂégatlve
par at a n any above, re he ar at .

B AR o AN S NI Do kDS, PERRE G EPpeaative

A@c&@@m@ﬁ@%m@slu noranyhabove, 1whereidhd hetappanaidiSirce and

onpri ses a node of an E-UTRAN. [0070] In another
néﬁal"lﬁgt NG, SEXEHPIArY SritsBthi TrentSS A Gpparat s (Pox 240) .

CQﬁErl&bﬁ%odﬂE@&&cEQéb&@C@bmpﬁﬁe@ bragsAhS$SkAN apparatus as
conprising at_ | east one scheduling request (SR)

r éS6lFcef AndthE |16 Bheraddiei oRE T r 8SBLPEE hidtgPires Lo

”%%a*ﬁ%m@tdaban@@heaﬁﬁ‘l%tgat edq(ENA) EggoULCesngHEB1 ASquality
ACK/ NACK PUCCH or CQ PUCCH, neans for determnin

r 6866/SE oo bkt . ¥ ERO T HRAoTeRt Aty dakte oR@kR Ledgement,

r %%%Ws%it'tsin%nugﬁg thatqt hend ransissd ondoesenotcheduling
conprise a SR, neans for determning, in response to

dEEErRHi NEe S HAECE he Mt | 648RSBAE LSRIr estur c@angel quality
?%ﬁ%a@%‘} thaty aﬁe%@ggb ang agknowl eqgepgat ort%‘%u”f source

e at l'east one addi'ti onal resource such as
r esggede bsxugél -t Hattihére, tTlamsmissgicoh @@qﬂo;mt@@éeanomputer

?%F%%@%ﬁdgg %ﬁgﬁaﬁgsqgg lﬂmﬁ§@%%M§§§%ﬂE%twhere the user

rratl’on e ackno edgenent, neans
detyer pineinng, d|er$1rre$pons:e ttcradanertm rangsd:]meadiulh@gat request,
I%ast one SR resour ce i S_un lgggcgjgat at Cﬁa%r one.. .
channal” quaTa1 ty 4'hdicator (1 r esour ce’ of™ £
Iaakmo@ned@dﬁmtu/@@@latne’som@@@d@ﬁm@%rmumng the

BTl o e LIPS0, COMPLL28S 2,00 8k v g
detefmisti Ngoni N fleSponsehddn deter mr@qﬁh@st‘d‘lat reBeuate, not
l%%%%s%g%t§§grgﬁguéﬁgnnel quality indicator, and leaving the

at least one other resource unused, or for the case where

the user equipment does not desire to transmit a scheduling
request and does desire to transmit a channel quality
indicator and an acknowledgment/negative acknowledgement,
transmitting the acknowledgment/negative acknowledgement
and the channel quality indicator on the at least one other

resource and leaving the scheduling request resource unused

(box 960).

[0073] The method, executable computer program, and
apparatus as above where the scheduling request information
is conveyed based on a selected physical uplink control

channel selection.

[0074] Further in accordance with the exemplary
embodiments of the invention there is a method, executable

computer program, and apparatus configured for operations
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is used, that the transm ssion conprises a SR neans

for determning, in response to determ ning that the
W@Ro0vessP9 one SR resource i s used by an PCT/EP2008/064730

acknow edgenent, that the transm ssion conprises a SR

d_to.obt ai knowl ed i ti f h :
SRR SaDaraRECt A Hoanes rr Phoontimg acoBPdiRgRy ™ the
t aathewtletrer atnathon ¢s¢ ahdiws whicaimes,i ACe/MCKoresource
0Q7 . _Wh [ h f
Q0T R B0t Mt B NG BB 2 recervea

detergnani Ngiobt@i phnghandaide TS hey Wiasporigk Ngcheduling
conpri se a processor.s%gozﬁkjln accordance with the
eXEMPFEAry &mSodiTent s tHE G ventTidh, Badlas, executable

| lcbugtitat-eth ddy fengur £8d 94pp9Bat apd a8C.adR RS & pSr@cional for
nmet hod, execut abl e conputer program and appar.atus
CORF tRER FOFTEpertionsSdet ePRPAFAYST IFategluling request,

se¢heduli Rgi HEAUEST 2 FRSOWT E8gAtIk ati dieaste AR@celNehg request
resource are reserVEd for a user equl pnent I n a sane

s @B- frhigme PEeR 1910) ;T St Pa P O Shet Her PG hedidl i Agaving

r eaesiaciks stesdl edotoubect nansdid t edaby e UBEr case where
equi pnent, placing at | east one of an

acksoR® edgnenteaeqay fve cacknéwnedgarens tand-eaeiainelng the
?%@lk'n'b%lba hlggEO"(A&R?NA@% d(?r?'t‘%}?éj 4.2 P&, %‘&%?%Eﬁdr ¥ource

e user equipnment in one o e resources and [eaving
at(ACEASR.CENEUOCHe r angsdepvengni8e@8UCBExr920hrceTheused. The

”e'in'%%%dexe&%éﬁ’{&kﬁf&”% ut%rroggt%};r%d appar %’p 2dtus as

above whére the scheduling reque esolirce an
| edstveorie rotherseegberee aaceaphysi gaklupli nkdcoatpol is also

channel resource box 930) . Further S od as in
Hy 01 t RE oV cBr A POPTRS (iRE BHErd dioiibe s
uderi nequigurentedlesanés foa ttlansonteaoschedltiing: scheduling

redyest and r angpt L an aoknow edaBRLRCO i teing the
ackhewhedguenittnagati véen the SR PUCCH resource and not
transmitting the channel quality indicator (CQI PUCCH
resource 1s unused), and for the «case of ©positive
scheduling reguest 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 gquality 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 resource.

[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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acknow edgenent with the scheduling request on the
schedul i ng request resource and | eaving the at | east

Wor@/0545¢9 resource unused, or for the case WhRCHEP1988/064730
user equi pnent does not desire to transmt a scheduling
request,.and does desi.re.to transmt an :
a@%#é/w{ 'dtigire ALY négat ileélla?cfkn%W%d&%ne%r,e]tersaﬁqsﬁWWﬂbcatlo“
t e saeknowredgresnt / negat imag asknovdedgenentvaortadae at other
| east _.one ot her nesgurce ang | eavi ng the schedul ing

r §GUESE e SOUTHE GRlsed EHGXS8%0). The net hod,

execut abl e conputer program and apparatus as above

f goot7leg casenehes:endie tisesmegii peent desighes ivention, as
transm t schedul i ng request aEd cgannel ggalltx

i AdCCHESE oG AEKn6w Edghreft! ﬁégé{t ggcribed with respect
aeknow eflgement methaasn tid ngokheingeheddddg kequestomputer
on the scheduling request resource, not transmtting .
tﬁéoaﬁéWnBFoaHﬁFiF?mPﬁH$b%¥d9¥o%ﬁﬂPI%&ﬁﬁﬁﬂftﬂﬁésa?mbOdled on

| aast 2 Q0ep 0d hebmpeseur e unused (89xu850) rxEMRENEk, of the
The nmethod, executabl e conputer program and apparatus

a®Tepd9e fBFtEHettase HhBY et he! URGTadquinpmeRiPdeésiipgs steps

tQ st ransmii.a; sehedu ing reqpeshpobii ARt & chappsl of the
qual ity indicator, and transmt an
adRGAedgnent / negat i ve acknow edgenent, transmitting

t he acknow edgnent/ negati ve acknow edgenent with the

sqlaegyli ng request,1on the,schgduhibRg iRQUESINL €80ULCE ted,
not transmtting the channel quality iIndicator, and

| €apiingerhé atr |egastvagnendt Here resbureumisedsoore¢oion or
the,gasgahere the Usaloeqyl purat (daes Rt des! ie,d & more
transnit "4 schedu ing request and does desire to

t eapseNtsa clrahnedy geakcbthpasaditde aprasehen of one or more
a t/ ti a dg t, tt]

R R P g e rasgt | o e o Ahereri NG { ne e are
cHaonekcgeal"i t o1 ndf catpledh t hegathkeast Tome otdgrling or

resgyres and deayving he Schiedild ng, f Suest LeSOMr CBogican,
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 by the wuse of
electromagnetic energy, 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 wvarious embodiments may be
implemented in hardware or gspecial purpose circuits,
software, logic or any combination therecof. 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
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[0073] The nethod, executable conputer program and
appar at us as above where the schedul i ng request

WO pfoosEde on i s conveyed based on a sel ected pPYBEER2NNS/064730

uplink control channel selection [0074] Further in

ord nce th, the exe Iar s of the.
RerERgnS M et A AER b TRt ETERE bkl ton may be
pnagmammaa@d.a@mhﬁfdaﬁrunyd|aﬁuhﬂbdkwdlagrams, flow charts,
oper at i.onsconpri sj det er m ni P r.esource to

b& usEd % % c%E%g%BFStBFlF a§tep6ﬁée Sggns it s well

r @&@@&@Q@odACKthﬁ\gK r €150k ce IAGKHINACKaBUECH: uand Gl stems,
resour ce are reserved by the sane UE. in

t & CERAE ﬁbof gﬁghﬁq%14qﬁ§%ﬁﬁﬁghn ;&fqéaﬁ%s@e implemented

I esQuEEenbSR1 PHCCH) g . e Thep et hath r &xaeyt ablre weesputeknware,
progra and apparatus as above operational for the
C&SE WA r@UFH@F@ Fér%ub%%l??v%x§%hedﬁ¥ﬁﬁ§lr@&&€§§e hardware

t bansmddd g 1tde acknoyt gdgmeptnwiith nbhe gshedw i ngyr  some
request on the scheduling request resource (SR PUJJﬂ

af@mpaagitngNACKERACK -PUCCH resour ce unused and, for
the case where there is a negative scheduling request,

tq%@&@ﬂtt'n@mbgﬁlﬁgkegm%?dgﬂ@nin&ég%QJngﬁaj”%éI@%actlced in
origi nal ACK/ NACK resource (ACK/ NA

| éra\;fnlﬁgSSRommnF%s@whea@nw@arartr@éi rﬁé{fﬁ?@dt modules The
eé%%‘i‘g%b'@f \‘;\EHEBE;%t HOQ:3M, apparat tsy a§a§88V% highly

for a’case ere a cnannel quall tyln icator 1s-al so
t oupemedrtd adCERlE -cOrMmespandinAgPCdk rPUCCHOEesaurceopss are

rv as positiye : :
SRR Y ST T B eRtRoR ek dasien inco
tﬁamsmpmﬁMQQOEhelscheduHeﬁggneqaegy on bheeSRAPUCERI formed
r%sour%% an%aﬁgb trans%%%tg@% the channel quality

di cat’or resource’is unused) , and for the
case of positive scheduling request with CQ and
ACKOEATK, t@angmbmsbngmAﬂK/NAO&hanhprsvhéddl&ng Synopsys,

reguest, ¢ esouree: (SR EVOCH) and.not LEANYTALINS S08ign, o

cha T'hdi tal
San Jose, California automatlcally 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 electronic format (e.g., Opus,
GDSII, or the like) 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

similar modifications of the teachings of this invention
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PUCCH and ACK/ NACK PUCCH resources are |left unused) ,
and for the case of negative scheduling request,

W@ e@n®sispe i ng t he channel quality indicator aneCT/EP2008/064730
possi bl e ACK/ NACK on the original CQ PUCCH resource.

28 078 Wher & Ché SEREANT Eng PGSt POl ARETBRTS

conveyed based on sel ected PUCCH resource. [0075]

Wiiolo82flhe exemharyoerhodidrent s havetheen fdesearridked of the
abov the cont.ext of the E: UTRAN UTRAN-

oSSR et GBI 0 ot boP Ak b FRENCLRA. ERUTH &y used to
e@ﬂﬁ@mFa@bﬁw@&hbntsth@ve@Fm@@pahaln?tubenbtedth@f B8etures.
withonly this one particular type o rele
CoRRPLAL | BRESySr Ay LSRR TR el i he BRegopgidered as
agwanliggelinsetherval 6ol ess }E@iﬁ‘@«ﬂﬁl(‘eai i@ t3y¢stie®ntion, and
[ 0076], The exenpl ary_ enbodi nents of the invention, as
dPSéudSed 185576 T8Rd TASTRA i cul arly described with

respect to exenplary nethods, may be inplenented as a
conput er program product conprising program

i nstructions enbodi ed on a tangi bl e conputer-readabl e

medi um Execution of the programinstructions results

in operations conprising steps of utilizing the

exenpl ary enbodi nents or steps of the nethod. [0077]

It should be noted that the terns "connected,"

"coupled, " or any variant thereof, nean any

connection or coupling, either direct or indirect,

between two or nore el enents, and may enconpass the
presence of one or nore internedi ate el enents between

two el enments that are "connected" or "coupl ed”

toget her. The coupling or connection between the

el ements can be physical, logical, or a conbination
thereof. As enployed herein two el enents nay be

consi dered to be "connected" or "coupled" together
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by the use of one or nore wires, cables and/or printed

el ectrical connections, as well as by the use of
wWeb@ensasaragneti ¢ energy, such as el ectronmagnet PCT/BP2ONE964730

havi ng wavel engths in the radi o frequency region, the

m crowave region and the opghgﬁg (both visible and

i nvisible) region, as sever ﬁ-liniting and

nonexhausti ve exanples. [0078] In general, the various

eﬁgoginent n%% be inplenmented in hardware or speci al

pUr'poséScirédi'ts, *Software, |ogic or any combination

t hereof. For exanple, sone aspects nay be inpl enented

in hardware, while other aspects nay be inplenented in

f il muarfe "G PO6E CRAPE 1WAPER may be executed by a

controller, mcroprocessor or other conputing device,

al though the invention is not limtedthereto. Wile

var i ous'easpeerd ngr thré PRvERKNEH 1 REYTBELI FPusPragegent; and

and described as bl ock diagrans, flow charts, or using

sone other pictorial representation, it is well

undersﬁ@édtgﬁapaﬁﬁe§ée§?oéh§FeabEaﬁéﬁ93? §g8fERB1Ng request

teghniyquessore met hods: deggri bed hef&imymyPRnt with the

i npl enented in, as non-limting exanples, hardware,

s6fhwalivd 1nli reREeet Speéi achpdivgdse ¢repeuircs or | ogic,

general purpose hardware or controller or other

comput i ng devi ces, or some conbi nation thereof. [0079]

Enbodi mBses pdfctihg ithee ackowy lealgne tprlaceinogdeirn resource.

various conponents such as integrated circuit nodul es.

The design of integrated circuits is by and |arge a

hizghl y Taet orathed prrocéssm Conploew ramsd ngower f ul

software tools are available for converting a |l ogic

| evel design into a sem conductor circuit design ready

to be dbchethanddor medhear atvemeconguctloro sibst ratkeeduling

[Q080L Broqr ane. (syeh s those Rrovided by, RYMORSYRent witn

the scheduling request on the scheduling resource.
3. The method of any of claims 1 or 2, comprising:

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

the another resource is unused.

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

another resource is a 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.

7. The method of any one of claims 1 or 2, where the
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Inc. of Mountain View, California and Cadence Design,
of San Jose, California autonmatically route conductors

W@ e@hssee e conponents on a sem conduct or chi pPCEEPZP08/064730

mell est abl i shed rules of design as mell as libraries
pre Zt%t flg n nmodul es. (gwce 1 eC %2 fnor nd

sé‘r% ESRaGErBY t“hq&s’*' e E G et plence -oa &
rB@GkV@mBKd@sd@nated acshandar di.zed electronlc f or mat
(e.g., Opus, CDSII, or the like) may be transmtted to
a sem conductor fabrication facility or "fab" for
f ahri cahioneth@@8t) The Heeegdi ngadescli pti onifpsemented in
provi ded by way of exenplary and non-limting exanpl es

a%f UPPTaRE RGP at i ve description of the invention.
However, various nodifications and adaptati ons may

becone apparent to those skilled_ in the relevant arts

i 7 -vi eWl6f "ERECFoPEgEPIg CBESCEi PLRORS hheR ?eéﬁpﬂﬁmented in
canjdneticar Wolkhuhhe s2ceerparyiagxdrawi ngs and t he
appended cl ai nrs. However, all such and simlar
nodi fi cations of the teachlngs of this inventionw l

stigl | frall wethibg t&@ %&gpeoaé this dinvenptien. $0082] o o
Furthernore, sone of features of the preferred .
ertodiementsdof 1nhi ani rﬂ/\éhlt\revir goulvé 5@ lusgg@rrgstrial  radio

ag%@%%@g%e£¥%Q%ut t he correspondi ng use of other

features such, the foregoing description should be
consi dered as nerely illustrative of the principles of
i nye i 4o o] Al
R

de&egmﬁmrngxehatahheachpowﬁedgmmnﬁssq;‘taobepeeﬁbrmandctlons
f%O tQ? case where there is also a scheduling request
be‘sént’’ ‘conbi ni ng the acknowl edgnent with the
schedullng request on a scheduling resource el se
placin%e%he acknomA%d%nent [ resource.

t
ermining that an ac now? gmen 0 be sent; and

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

scheduling request on a scheduling resource,
else placing the acknowledgment in another resource.

12. The computer readable medium encoded with a computer

program of claim 11, comprising:

for the case where there 1is also the scheduling
request to be sent, transmitting the acknowledgment with

the scheduling request on the scheduling resource.

13. The computer readable medium encoded with a computer

program of any one of claims 11 or 12, comprising:

for a case where a channel quality indicator is also
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2 . The nethod of claim1 , conprising: for the case
where there is also the scheduling request to be sent,

W@ e@nemispe i ng t he acknowl edgnent with the scheRl/EPZP08/064730
request on the scheduling resource. 3 . The nethod of

an f clains or .2 rising:. for case where a
chinde S e R TS ue sttt [ Sefne ana
chaenehogtali trysiondiceatier unsiseadt. sent and t he anot her

resource is unused. 4 . The nethod of any one of
claims 1 or 2 , where the another resource is a

data- ngReassagiadiced fesRIce. meﬁhumﬂwndmidwdﬂﬂ{h ch atbhputer
2 , where the transmtting is on_a physical i nk

cERCESP e RAnfBlY, €S TheC %ﬁ%dléfcﬁh}%mu¥ﬁﬁ Tl difreapother

OfreBourtherie theathansmi-bkisde ikb$ean raouRlenk. 7 . The
nmet hod of any one of clains 1 or 2 , where

t heacknowl edgnent conpri ses an unnodul at ed sequence 1

and a BRSKLERSK cimdulal-ed sseguence 2 . 8. The net hod
of any one of clains 1 or 2 inplenmented in a user

equi pnent. 9 . The nethod of any one of clains 1 or 2

i mpl emgnt rb@eés&krekﬁﬁﬁiﬁﬁﬂﬁﬁﬁ'C%E'Onﬁeié%ﬂfﬂé 192t  an
The method of any one of clainms 1, 2

i ppkareieedmien tan sevel Ped senitvepsal terrestrlal radlo
access network. 11. A conputer readabl e nedi um encoded
with a conputer program executable by a processor to

performbact@nm@e@©nprﬁgﬁﬁ@erde¢@mﬁi@mn@dthaL ahor the case

acknow e@@%‘gé‘t i 25 pe sent.,and ;tor %qu%%e YL  sent,

thereis 0 a sc ullng request to
conbbninrgthheaakknohtedygaentwiitt ltdhe delveduhiongequest on a

request, 190 42 8ehedull ng T esour ce,

else placing the acknowledgment in another resource.
16. The apparatus of claim 15, comprising:

a transmitter configured to, for the case where there
is also the scheduling request to be sent, transmit the
acknowledgment with the scheduling request on the

scheduling resource.

17. The apparatus of any one of claims 15 or 1o,

comprising:

the processor further configured to, for a case where
a channel quality indicator is also to be sent, drop the
channel quality indicator such that it is not sent and the

another resource is unused.

18. The apparatus of any one of claims 15 or 16, where the

another resource is a data-non-associated resource.
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el se placing the acknow edgnent in another resource.
12. The conputer readabl e nmedi umencoded with a

W@ oplsesp9 program of claim 11, conprising: forPCHEPASE64730
where there is also the scheduling request to be sent,
transmtting the acknow edgnent with the scheduling
request on the scheduling resource. 13. The conputer
readabmeeneqﬁunxﬁﬂﬁndﬁﬁ Miahmaleonmubeb pregrammodmanyer is

claims 11 or conpr or .a case where a

CRARTGECaaa T O3 | naFEABE Gl & e soBs e e e With  the
chanrehi1qual irkyuierdi oat ar physnetk 1septl iand cbhe ranotthehnel .
resource i s unused. 14. The conputer readable nmedi um
encoded with a conputer program of any one of clains

1koqr T2e wher€athe ANOLREIoXELSOUICR NS @6 or 19, where the
dat a- non- assocji ated resource. 15. An apparatus

COHBFIEEIAGSTa Ipt 0CRRSFUEDRS F@uﬁé@r&s@l&et@r% fekppgt edgment

an iackRew edgrBil ihg tadbessent; andpiheRrocessor
further configured to, for the case where there is

al so a scheduling request to be sent, conbine the

agknowredgnept Wi 4,8 &Pea§§h§ﬂy|dﬁgiﬁﬁﬁ%?%% s @6 where the
scheduling resource, else placing the acknow ed gnent

| ACXROIRAEFIFESE ICOED TG e SThan appapdvbstef ekgisnes, 1 and a
W%'ﬁ%k‘/%g@%% r@dunansy tste%rue&(&gf bgured to, for the case

ere there I's also the sc uling request to be sent,
transn1t the acknow edgnent with the scheduling

ues%h%n %% r%%%%d% Q%Pf%§Q¥ﬁ§§ cﬂalmsIH%S@ﬁPafétgﬁbodled

any one clains conprisi ng
pHOCQSSSBIfEQMh@meQanigured to, for a case where a
channel quality indicator is also to be sent, drop the

23. The apparatus of any one of claims 15 or 16 configured

to operate in a wireless communications network.

24. The apparatus of any one of claims 15, 16, 22, or 23
configured to operate in an evolved universal terrestrial
radio access network.

25. An apparatus comprising:

means for determining that an acknowledgment is to be

sent; and

means for, 1in the case where there 1is also a
scheduling reguest to be sent, combining the acknowledgment
with the scheduling request on a scheduling resource,

else placing the acknowledgment in another resource.

26. The apparatus of claim 25, comprising:

34



channel quality indicator such that it is not sent and
the another resource is unused. 18. The apparatus of

w@epoossInf clains 15 or 16, where the anot her PCEHBPRP200S@654730
i s a data-non-associ ated resource.19. The apparat us of
claim 16, where the. transmtter is, configured t.o

transni'tofe atknhowt'dgrtnt “%th YRe schedtifng® @lsc the
r eqgiesia langa phygieak upt@nklﬁpnt@@ntchanmebnsaattIhe the

appar at of any one of | ai ms r. 19, where the
PR BB R Y orr e o TR ki The Sates® on  che

a@&ﬁ@whedg@embswm&bethe schedullng request on an
uplink. 21. The apparatus of any one of clains 15 or
16, where the acknow edgnent conprises an unnodul at ed
sequenaecl appd ra tBBSKrQBaK neduhatied sequence,2comd2ising:
The apparatus of any one of clains 15 or 16 enbodi ed
in a user equipnent. 23. The apparatus of any one of
clai mytanar rd6, configused £ Qpef atigiride 18 dMaNekeS$ndicator
comuni cati ons network. 24. The apparatus o any one
oft ScRaiss te5Pe16en22, dsprp3ngofbpgaheaned eperate ipdicator
a%u@ﬁﬂﬂﬁ@tuﬂkyeiémnéﬁréeﬁE”éﬂdr%ﬂ@3é@&@@érn%%@ﬁdﬁce is
25. An apparatus conprising: means for determ ning
t katisgd -acknowl edgnent is to be sent; and neans for,
in the case where there is also a scheduling request
to be sent, conbining the acknow edgnent with the
séedullihrg appquests ont aasy hewtl dhg reasourlde orek$e where the
ﬁ%%%%%rtﬁ%s%%§2%M‘%dgﬂggka'%o%ﬂ%%E% 1a%%%ur%%ou%%e
e apparatus o conpri si ng: neans
the case where there is also the scheduling request to
b gSent, o transn1t |ng %Ee a knomhﬁggnent mnth t he

ara

chedullng re ues e Schedul’ i g 'esour e’

the "means for

transmitting further comprises means for transmitting the

acknowledgment with the scheduling request on a physical

uplink control channel.

30. The apparatus of any of claims 26 or 29, where the

means for transmitting further comprises means for

transmitting the acknowledgment with the scheduling request

on an uplink.

31. The apparatus of any one of claims 25 or 26, where the

acknowledgment comprises an unmodulated sequence 1 and a

BPSK/QPSK modulated seguence 2.

32. The apparatus of any one of claims 25 or 26 embodied

in a user eguipment.

33. The apparatus of any one of claims 25 or 26 comprising

means for operating in a wireless communications network.

34. The apparatus of any of claims 25, 26, 28, or 29
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27. The apparatus of any of clains 25 or 26,
conprising: neans for, in a case where a channe
W@ o@bises99 ndi cator is also to be sent, droppi NBCT/RR2008/064730

channel quality indicator such that it is not sent and
t he anot her resource is unused. 28.. The apparatus of. 1
afy"bhie of JeI BT a° 25 O8r D8 WhErE e ARoth rl"reéioﬁ?%:‘éersa
| $eardata-inanrasisocihatedsr esaunbed.. 29. The appar at us
of claim 26, where the neans for transmtting further
conprises nmeans for transmtting the acknow edgnent
wisth t hemsehedulong riequest on a physical uplink
control channel. 30. The apparatus of any of clains 26
or 29, where the nmeans for transmtting further
conpri sescA®ang fiorokiarsiint bthng thecacknow edgoRite; and
with the scheduling request on an uplink. 31. The
apparatus of any one of clainms 25 or 26, where the
acknowsedgnent, ieeMPEhses afe unmciialed sequercech apd  the
a BPSK/ QPSK nodul’at ed sequence 2 . 32. The apparat us
0B CARJUGREJOI CELAIRE ZOTHE 126 SeABodic&d Oin cAInSErt -
equi pnent. 33. The apparatus of any one of clains 25
or 26 conprising nmeans for operating in a wreless
cafnuni cat i Ghs Aetwerk 034 1aThe 3@ppararys sahdany of
clains 25, 26, 28, or 29conprising neans for operating
in an evol ved universal terrestrial radio access
net wor kes®endAngetdrocb cbprisi ng: trereflgbagmining that the
[ r [ 0 ' e ;s d 1 Nj
e A e
r edeurcénoopdiosestan acknow edgnent. 36. The net hod
of claim 35, conprising responding accordingly to the
determ ning that the

37. The method of any one of claims 35 or 36 where the

information i1is received on a physical uplink control

channel.

38. The method of any one of claims 35 or 36 where the
information is received from a wireless communications

network.

39. The method of any one of claims 31, 32 or 34 where the
information is received from an evolved universal

terrestrial radio access network.

40. 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.
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i nformati on recei ved on the scheduling resource

conprises the acknow edgnent. 37. The nethod of any
W@r®9/0%65¢9 ai ns 35 or 36 where the information PGI/EP2008/064730

recei ved on a physical uplink control channel . 38.

The nethod of any one of clainms 35 or 36 where the

information is received froma wreless comuni cati ons

naéttwor k . 3%heTheomptihed ofcatiybobde nefdiclmai rBIcdted32with a

or 34 where the infaormati.on is received from an

eVOMWEG CanFYEPSAN Pér Fst i 4° r §4767dEE88s net wor k.

40. A conputer readable nmediumencoded with a conputer

program execut abl e Qﬁﬁg processor to performactions

conpri $ER§ ORI ECei WY T D hatPorFibh 4e58RBULFIAg that the
r €506t iand rdelar@didlg dhatsdhesd nf.of MBés®irce comprises
recei ved on_the scheduling resource conprises an
ackRoRCEdgiRREIAENThe conputer readabl e medi um

encoded with a conputer program of clai m 40,

conpri sing respondi ng accordingly to the determ ning

t Hat t A8 PRPerRaliSoROF@&éisved ‘on the schedul i ng

resource conprises the acknow edgnent 42. An appar at us
conprising: a receiver; the receiver configured to

recei vé irefELiNe&ti;on on a scheduling resource; and a
processor configured to determ ne that the information
recei ved on the scheduling resource conprises an
acknowtéggmmme 143, Jivef appagdt s ofcellaiem4Z dapathem on a

CQERLISh NGy FLLAT L LEY

a processor configured to determine that the
information received on the scheduling resource comprises

an acknowledgment.
43. The apparatus of claim 42 further comprising:
a transmitter;

the transmitter and the processor responding
accordingly to the determining that the information
received on the scheduling resource comprises the

acknowledgment.

44, The apparatus of any one of claims 42 or 43 where the
receiver is further configured to receive the information

on a physical uplink control channel.
45. The apparatus of any one of claims 42 or 43 where the

receiver is further configured to receive the information

from a wireless communications network.
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the transmtter and the processor responding
accordingly to the determning that the information

WO 2@essed on t he schedul i ng resource conpri sesPCTEP2008/064730

acknow edgnent . 44. The apparatus of any one of

cl.ainms 42 or 43 ere_the receiver is further
cé%figEPSdapgaFggg?v%ft%%yi% cﬁ%ﬁﬂ@%né%ﬂ1%%’pﬁfsﬁéawhere the
upkicek veentirol fuohannelcordb.gulhe] apparadeisvef tiaayioAermation
of  clainms 42 or 43 where the receiver. is further

céﬁPPg8Pe8VP6V?§c8?%%efﬁ%£i?ﬁ?ﬁ?ﬁﬁﬁ%ﬁ%fﬁ%ﬂhQa@ﬁcﬁéﬁeQEtwork°

communi cati ons network.46. The apparatus of any of

clainms 42, 43, or 45 where the receiver is further

cdrifi gured t 60 GEBPYE HRe SPAPSHTRY6N from an evol ved

uni versal terrestrial radio access network. 47. An

appar atnesin@onpbirSi RgceA®ang f onhfpegetYbAg bAf oamattwBduling
on a scheduling resource; and nmeans for determ ning

t RRECURES nfGFmat i on recei ved on the schedul i ng

resource conprises an acknow edgnent. 48. The

apparatus of claim47, conprising neans for responding
accor dighy £6rt ABCaEREr hihi et hdte tiie ATPd iRt L6RS1Ved on

regei vedooniting schedulieng h@squkee 460nRLNSES cifent .
acknow edgnent.” 49. The apparatus of any one of clains
46 or 47 where the neans for receiving conprises a

rggei ver; t &%en%%@%rfa%sd%tfercrﬁaaimng 7CORBIL$ES 18
processor; and the neans for responding conprises a
transmtter. 50. A nethod conprising: determ ning that

a scheduli ng request, &%%g%%%§n§”%c%%rb§% 4 one ehper
resource are reserved or a user equl pne t°In a sane
sdeterame;ingndhbas édeon nibetrhér ca selvedykidngrr édeest

I%cheduling resource comprises the acknowledgment.

49, The apparatus of any one of claims 46 or 47
where the means for receiving comprises a receiver; the
means for determining comprises a processor; and the

means for responding comprises a transmitter.
50. A method comprising:

determining that a scheduling request resource
and at least one other resource are reserved for a user

egquipment in a same sub-frame; and

based on whether a scheduling request is
desired to be transmitted by the user equipment, placing
at least one of an acknowledgment/negative
acknowledgement and a channel gquality indicator that is
desired to be transmitted by the user equipment in one of
the resources and leaving at least one other resource

unused.
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desired to be transmtted by the user equipnent,

pl aci ng at | east one of an acknow edgnent/negati ve
waewnosdsedgenent and a channel quality indi catRPCT/EPZINS/064730

is desired to be transmtted by the user equipnent in

" 820ur ce unuCea BE CTng mELRE f oM AT RS0 wieS PhénT

saquebkngeeeqmestamasauecetanéa@heoab beastr ereocotrher are
Epurce are ¥$|cal ugligg control channe
ircés. U@é h& Mt Rod CoF ARy GRECE CElFai ns 50 or
51 conprising: for the case where the user equipnent
desires to transmt a scheduling request and transmt
an acknomﬂedgnent/negative acknomﬂedgenent

transmtting.the owl_edgnent / negat |
nGRnowl cdgenBit TRTERC: G SONednr By FAAGESt 58n g
scheguliisiggr:equest resource and | eaving the at | east

one ot her resource unused; or for the case where the
user equip es not des o transmt

a
schedul i ng gﬁug Sﬁéedgg r§e§ Fe UF5 "t PRSI dn desires
a@bnamba@gﬁenb/@egaﬁmuen@cK@qwb@dgamantxaheaﬁﬁnnht|ng
t he ack g%_ nent/negatlve ackg g%em%enent on th h
| 6&$1°8nE F/P8§8& Y& ANUTPEAFPAGTERS s&ﬁé&&@ﬁﬁél“g the
I eqlest leegaenee negusede a3knbhe cothed tofyiany tare of

claims 50 or 51 conprising: for the case where the
uSEFCEY i PReREIYESIr 88 65t FARSATL 189 EREYGEItngesource and

regueshqandea s¢hannek gual iikheirndiceat@tebuhuled; or
acknowl edgnent/ negati ve acknow edgenent, transmtting

t he scheduling request on the scheduling request
resource and not transmtting the channel quality
i ndi cator |eaving the at | east one other resource

unused. for the case where the user equipment does not
desire to transmit a scheduling request and does desire
to transmit an acknowledgment/negative acknowledgement,
transmitting the acknowledgment/negative acknowledgement
on the at least one other resource and leaving the

scheduling request resource unused.

53. The method of any one of claims 50 or 51

comprising:

for the case where the user equipment desires
to transmit a scheduling request and a channel quality
indicator but no acknowledgment/negative acknowledgement,
transmitting the scheduling request on the scheduling
request resource and not transmitting the channel quality

indicator leaving the at least one other resource unused.

54. The method any one of claims 50 or 51

comprising:
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54. The nethod any one of clains 50 or 51

conprising:for the case where the user equi pnent
WeIEINESIT 0 transmt a scheduling request, traPGHEP2088/064730

channel quality indicator, and transmt an

know ed t/ t know _ed t, tr Lt
Che acknowl CGmeRt] REGAt Ve koW Sadeleht Wrth fhe ==

scheduknpgirequesheanlthe seheddlt ng reeguest ar eshaunhee
and not tnagsnitting t he channel guality i ndi cat or
e

| €50 g Yt REYAC A @4st 28ffe “GEREMe§8ur ce” unused; or for

t hekease cdhere ti/he gusercequikpomntddeesntot tdesisig thOng the
transmt a schedullng,request and does desire to
a

t PARERTL CEIBRA BRIGHAN L ¥ CFRANLSCGETRRG H4th the
agknewh.edgrertbnegat bve tackonaddgemgntre qiibans FekbiuR@e and
t he acknomAedgnent/negative acknowl edgenent and the
cﬁ&ﬁnéFa&ﬁﬁﬂﬁ_9“@n&@€a€8@n8ﬁ}tﬁ@aéﬂtweé§@l6ﬁéoétH@@Vlng
reseunge 1kbeavi nget henschedulinger eguest ;r esour ce

unused. 55. The nethod of any one any one of clains 50

or 51 where the scheduling request information is
conveyed bad€d &RSaCssPedtEdSphyiSi E&F TuSRPARTESNt AGES not

chanrnel sel eebin@Rit a scheduling request and does desire
to transmit a channel quality indicator and an
acknowledgment/negative acknowledgement, transmitting the
acknowledgment/negative acknowledgement and the channel
quality indicator on the at least one other resource

leaving the scheduling request resource unused.

55. The method of any one any one of claims 50 or
51 where the scheduling request information is conveyed
based on a selected physical uplink control channel

selection.
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