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Using an uplink grant as trigger of first or second
type of CQ report TECHNI CAL FlI ELD The present

wo pwsniiion rel ates generally to a nmethod and PCT/SE2007/050683
arrangenent for providing channel state feedback from

a_user equi nt to a base station, and especially for
ity 0t SRR At & J AT A o R e SRR type
dQ5 V&% F§RIFdnnel state feedback. BACKGROUND Recent

i ncrease of nobile data usage and energence of new
appl i cations such as gam ng, nobile TV and stream ng

content have notivated the 3G CGeneration Partnership
Project (3GPP) to work on the Long-Term Evol ution

(LTE) in order to en%FEﬁN%@EE %EEEPnpetitive edge over
ot her, conpetitive cellular technologies. LTE has been

set agdthes sines quer figrveanicieon empliaterme genamaildly el v orethod
hysi cal |ayer_technol ogies, such as hogon
and e AR G| SPEoPRRY LRbaxF RE TR DRF “kd LRBLPRGKe From 2
usdApeduibthénpl €o Qut Babe( MeMB) ofly Sheds csperGhilaye fidiesRiking
targets. Sone nmai n objectives of LTE are to m nim ze

mo¥gee§FICARN AN S8s eP L EqYPFAEHL & UBSQugR ©xhFBs deld vering
chabdow di e bl & §pgst rum depl oyment in existing or new

requency spectrum and to enabl e co-existence with
ot her 3GPP Radi o Access technol ogies (RATs) . In the

LTE concept defined in th [ hg 3GPP work on
standardi zation, the dd%@ékéﬁgﬁHQI support fast
channel rélependent rs£6€dyt i REbl NebakBat hgagemir@némnergence
frequenci_donains. A conventional downlink scheduling
€

of cBRE ePPP atedE HPRY EBCRhesSpArRBingr t MOoRdy ch&Vdedtt iPegaming
COI‘\'{\ééItﬂt Stqéa\g@smc;lﬁilvait%%.‘ltl'h@%é l(%éﬁéf%i% 'ﬁhxfﬂrgéir i#; ‘Project

base station 100, ichis referred to as an enharice
(3®pReB;o ovoehodeBtha LPEg-Term Evolution (LTE) in order to
ensure 3GPP’"s competitive edge over other, competitive
cellular technologies.

LTE has been set aggressive performance
requirements which rely on physical layer technologies, such
as Orthogonal Frequency Division Multiplexing (OFDM) and
Multiple-Input Multiple-Output (MIMO) systems to achieve
these targets. Some main objectives of LTE are to minimize
the system and User Equipment (UE) complexities, to allow
flexible spectrum deployment in existing or new frequency
spectrum, and to enable co-existence with other 3GPP Radio
Access technologies (RATs).

In the LTE concept defined in the ongoing 3GPP
work on standardization, the downlink will support fast
channel dependent scheduling in both the time and frequency
domains. A conventional downlink scheduling concept
according to the prior art, may be described with stages 1:1

- 1:4, as illustrated in figure 1. A base station 100, which
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communi cating with a UE 101, transmts reference
signals to UE 101 in a first stage 1:1. The reference
waeb@salsican be used by UE 101 to determ ne t heCPRE®ETI050683
downl i nk channel quality. After having determ ned the
downl i nk channel quality on the basis of the received
reference signals, UE 101 sends one or nore channel
te feedback reports, which t.his context .
5§ RIS a6 Aoy BbertUFIN-EnaRHEE, Q| GiodeB in LTE,

corhiéh Tad t Dy (WA &epar 191, backnkmieNodeBel@RdeN signals to
second stage 1:2. In eNodeB 100 , the content of the

UE ohBlod oy ef ¥t r epdFes 1edn e e¥efevencangigsadspyan be
us§§rgguhﬁf QG%Etﬁho&@Eerm#ﬁep%.for % S §8wn1ink channel

ation 101 s inforne e resource
qualitqcat i biten ahaexhgst dgeeimInedhi che s doidlawkd kyhannel

ansm ssi data oyver _.the all ocated
od LENTreE tBE Praienin e nracRiraf CRigtencs aigrelsn UE
101 hkéndssygeCap Rerbowndninal” %@alé\é‘)'flétédyéclé‘ﬁpeﬁbcﬁ:% LiRich
for Mbbil e Broadband" E. Dahl man, S. Parkvall k d

in|thie Gunien)t tAdde ky ResscepobEntad dne @rbodi hndhtality
f h LTE UEs I be C
Inﬂ%%gi:n&?t i(ggléﬁ %eé)r yB%gkof C(fﬁ(rgcgport@o stih@asecond

stdgel 1) IepNddeB pmdlj a&h&@orﬂﬁm}i’ tsf tagl one or more CQI
differential CQ reports. In_this context, full CQ
repebi? t St e Pef FREIIESSHOVRR t HESEhoPY dBwnFFhkduler (not

shémﬁsgtqésbeefeen\dwedgdhx%@%ﬁﬂ@@aéfw% . #}E 1@'1f & el formed

feports may, however, have er ent
Offﬁ@qumml@llgﬂaandnmyl & spepe fatager et: Andwhich is

o P RTERaY (BT b BN Th SR VANTETY e ilocated

regbhecoptayeindySatdRrtith LYinLpasisgon he ot her
hand cover only a part of the downlink transm ssion

bandwi difre PR tberbispareaniba aird ain 3G rispprution:
HSPRYalg 2rsefoLimGoMd WSSy R S a0l SLETRUNEL 11
resource blocks.Dfferentia reports may contain
J . Sipd bdic obigsewinrsi cdcademic Press, 2007.

In one embodiment proposed for the LTE, UEs will
be capable of transmitting different types of CQI reports,
such as full CQI reports, partial CQI reports, and
differential CQI reports. In this context, full CQI reports
are defined to cover the whole downlink transmission
bandwidth scheduled for a UE. Different full CQI reports
may, however, have different frequency resolution and may
also be filtered and processed in different ways. 1In
addition, different full CQI reports may be encoded in a
variety of alternative ways. Partial CQI reports on the
other hand cover only a part of the downlink transmission
bandwidth. The covered part of a partial CQI report may be a

set of contiguous, or a set of distributed resource blocks.
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the update vector relative to a previous CQ report.
Furthernore, for CQ reports used together with
wolkdoBaramé ant enna configurations, such as S| SELT/SE2007/050683
(Single-In Single-Qut) , M&O (Multiple-In Single-CQut)
, SIMO (Single-In Multiple-Qut) , or MMO (Multiple-In
Mul tiple-Qut) |, transm' ssion could al so be di fferent
. _For MMO, a CQ re }}/lncludelnformatlon
Differgnpial, GRImY rFsrd?ﬁ( anaro? tpr énc&&‘iﬁ’&e\ﬁeu‘@ﬁ%‘m of
theaﬁgéQEe0¢78§EO£ egdbackvparangt grsvicubecysedepyrt he
deB nultiple antenna transm ssion schene . In one

pr oposBrrtberngEepr k@it €@ nr8EPPLSt HESQE FRPeRleE avith
dlf%SEeBE %Hé%?&*aéoﬁ9§§%£%€§ ﬁge gﬂﬂgftégn%ﬂgy f%ln%.e In

reports ransim Rccor ng to thi's propos
slngaehoG,Q t Magoi ( $/Bllm’lpﬂrel ggErSmrsgmm)at esiINg t hSEngle-In

ific type of CQ ort su a_way tha
MulFEPE;SéPPHE; crit¥ria V@M rue, lﬁget'ﬁéhsmggiﬁlfﬁ%‘gm
trah8R@ELEi6h aBuagsqtkat e BYEEergBtS PooCcREUOE ASCQI report
simlar to how conpressed node is paraneterized in

mayWCHMVAL udr ANEOmRasoifit.es Seghnodie, edth BEANSTE6¢PRedrank
h g
sodffhl A ORSHETRP, B0 817 it [EER RN bRt Mo

to tbansmesi @y gaheofelModemf ingulrtaily e | almg,telmnlahatriussmi;eslion

for a specific neasurenment purpose. CQ reports may be
schefigcified in a sinmilar way, wherein each UE has a CQ

report irAg did gapsht1l (ERFSLTE $9€§le§ﬂtleag i9f W Olthe UE
nmore CQ reporting triggers (CR) that specify when a

maYSpi@cileh@ Bgpe odf WQHes epbrt skacifpest s ngendicions for
CQI %é% ééqgérﬁkg% 1E%Q %%d%ﬁ&%g#{ﬂ&9€ﬂls foposal

|gurat|on or-a accordlng e prior
eacehesnmj hﬁthraina\s@mThetﬁﬁ_tya cxxrrm$§cm;1at¢3d1 uvathty specific

- O%agortl ngH tri gggr Ssuch N -wa,y confl gugled fa?rtwggermg
criteria is true, the UE transmits a CQI report of an
associated type. This procedure is similar to how compressed
mode is parameterized in WCDMA. For WCDMA compressed mode,
each UE is provided with a transmission gap pattern set
(TGPS) consisting of transmission gap patterns (TGP), each
defining a transmission gap of a configurable length that is
used for a specific measurement purpose. CQI reports may be
specified in a similar way, wherein each UE has a CQI
reporting trigger set (CRTS), consisting of one or more CQI
reporting triggers (CRT) that specify when a specific type
of CQI report shall be transmitted.

Figure 2 illustrates a table of a CQI trigger
configuration for a UE, according to the prior art described
above. The table comprises a plurality of CQI reporting
triggers, CRT 1-n, configured for the UE. Each CRT is
associated with one of the CQI report types, CQI A-X. When
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associated with one of the CQ report types, CQ A-X

Whenfor exanple the trigger criteria specified by CRT
wdad2008/1151w€, a report type defined by CQ A wi | PCchsE2007/050683

transmtted fromthe UE to an eNodeB, as indicated in

the table. ACRT is typically expressed in terns of a

| ogi cal expression which may involve one of, or a

forcggghgﬁglQﬂeoEFogbcalgr% %%Qgs ngcgﬁdb %E§Ch 1ﬁKﬁrue,

consi ng of enmen suc

a radoMt my@:’eordelfﬁne@ Syl Er aerwnm Cbé:Qtraﬁ@mtt@@ from the
tri ngy consi st of just a periodjc timer and a
UE rtﬁ?lg ﬁgf’ §BceffatRAEERTREpdFt CBRaFPPHE -t ransmitt ed

every W'@Rﬁ'ﬁ%tﬂﬁﬁﬂbé@ﬂyré%brééhéﬂ“ﬁﬁeteﬁ%§n@f'£'?g ical
scenario, a sinple event based CQ reporting trigger

eXPHFRY Sé ORf |v§urcéd 1Ry stavelvRatorg ceft apn typrofi@@ion of,
t1me§gorte%% t éS eHﬁ?”%ﬂ% ﬁguﬁﬁfry é gglé@ﬁntrlggeringlcal

event, suc ver eve OCElUTS
staﬁ;eménttsormichnata&%ﬂﬂm ber| nubudeHEN, t kndfent SION A Osimple

transmt _a certain ort or not, is if the
per&f?%ﬂrlcl nkact F9P9§tllggab6€? 9geEpeli¥i eﬂoflﬁlléghoPgi gept a
perfiepakt & ifmy ahﬁoab%uﬁéaﬂﬁahtBegekBthng&egE ﬁ@ﬂsshafi be
report could be transmtted on a dedi cated control

tragradiérdr esyerde, tdiMeon EWischediged ¢xBbUESe pEbvi dedther

exeﬁ%Iingerqu5n§9ﬂ§luse 3 %%Pgrt%e%§y nggﬁhgﬂ%{bgggprtlng

me i nst ances and’ fmat known
triglgetrhenayccnm‘rfargle:eahdtcﬁ oshate majiabe anurea-tdyinani ywpe | & CQI
r case the MAC header tggl cally needs to

rerpRE) Ghe finPe; REEPORIAbo0 HoW: h BQFPPepsr#9GEINg event,

suchl ads Md ted, 5 OhaglR drhee fdagdeB Jamnhavent cbd}ﬁflftQerH that
blind detection on the CQ transm ssi on for nat

coulgnde gmodudedepar tthe A#CEHA et ranemihat cért@macczl
repltog%érows!%néalr:%geé éhe[lth% Si gnancﬂI il Sceélc?’d1 Iblénh't%&%e 2
specified threshold.

CQI reports may also be transmitted in different
ways. A CQI report could be transmitted on a dedicated
control channel <resource, or on a scheduled resource
provided on a shared channel. CQI reports may occur at known
time instances and use a format known to the eNodeB, or the
occurrence and format may be more dynamic. In the latter
case the MAC header typically needs to include information
about how the CQI report was transmitted, or else the eNodeB
may have to perform blind detection on the CQI transmission
format.

What types of CQI reports a UE shall use, and what
criteria that will trigger them, are typically set-up by
higher layer signaling, e.g. RRC signaling. In addition to
configuring rules, defining when and how CQI reports are to

be transmitted, the eNodeB also have the option to
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configuring rules, defining when and how CQ reports

are to be transmtted, the eNodeB al so have the option
wo omgpisico tly request for CQ reports on demanB(T/SE2007/050683

typically by using RRC sigmaling. The LTE uplink is

based on single-carrier nodul ati on and uses frequency,

time and code division mul ti pl e access principles

. The LT _u | i nk _caonsists of
exolTE8ELy UG RER hS9T cheRiare By AR hant el Ly by
us1hgaRRarelghhhmggnally frequency mul ti pl exed. The

single-carrier property of 'the LTE uplink makes it

i npossifBfe ftEa YRS }{‘t ram€ni tPHIEA plysi cElngbhtFarrier
modGhaRngh apdaa QE¥§'C§keQQEﬁc%hanE§%e'nahae ?95@ division

transm ssion-tinme-interval Hence a UE s
multcrleﬁ;ematqqaﬁ@ deranenphe@hy@tm, daek caa@dn€DMA) he The LTE

tr.ol an t ha t _pe same_TTI
upl%ﬁgt § gég 8 sen Xﬁlfﬁ% pﬁy%PgaF08§F85 ﬁéﬁﬂ%?fsTﬁ%gLﬁﬁta
chanhkl susthdtheapby SalognidIiol ehagtiehc o fulaiglidxed. The
control signaling only in the case when the UE has no
singdes CRraAsH sé?’%ﬁ?e%m’d fEncéhes notE ustRgifke makes it

1mpB§$§b@@| gata chayneko Thepgspie Q&1|%§Sbh&@ﬁ%§1ty@§§trol
control signaling that may be sent in-band on th

Chapn?§|ca$n@ata-chahmehcah cakﬁxtherEnnaé upimnkt@@ta same

ansmni rid CYU .
eI B ACR T 57 oM LR dat o {h o m DSPSRS Shoddl i BB i°
trahefgdestisganrthtG oﬁeporprsysfrdfeel ciat &nichassnt i e | Bontrol

3GPP regarding the RQ feedback_and the schedul i ng

infpggaéden $hafamite %R‘E?’O\FI Fnc5hRSi SAT5F Tone Biigt p%}so be

senM Mo} steianhyli L8t t@a@a{:h%ﬁé{hhgg repestygm @011 use the
consist of just a single bit, |nd|cat|ng if a UE has

phygaical thm&mosl (hanmEisia oramgnit Then'oPplrepgnasing only
in (B2 oLher fand can he,sl.onf 620! t¥ahBhd8hs ol CaRl bnce

8% KA c &R e s spen it
is not using the physical data channel.

There are at least three types of control
signaling that may be sent in-band on the physical data
channel in case the UE has uplink data to transmit, namely
Hybrid ARQ (HARQ) ACK/NACK feedback for downlink data
transmissions, scheduling requests and CQI reports.

The current assumption in 3GPP regarding the HARQ
feedback and the scheduling request is that the HARQ will
consist of one bit per MIMO stream, while the scheduling
request might consist of just a single bit, indicating if a
UE has data it wants to transmit or not.

The CQI vreports on the other hand can be
significantly larger. The amount of bits that can be spent
on the CQI reporting may depend on a number of different
criteria, such as: downlink transmission mode, e.g. SISO or

MIMO; type of downlink traffic, e.g. VoIP or Web; downlink
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on the CQ reporting my depend on a nunber of
different criteria, such as: downlink transm ssion
wop@e/11d1g. Sl SO or M MO, type of downlink trabET/6E2007/050683
e.g. Vol P or Web; downlinkr@adi o characteristics, e.qg.
coherence tinme and/ or coherence bandw dth; current
uplink |l oad and/or current downlink activity.
r b t he HARQ, f ck .and
raalll LISHIBLEr MELLE, (Dol PRRLSBIOaie S oy conerence
bandwimitini catunnept ot oobiskt olowd Kk amd Abtr, ¢herédf}d downlink
orts can be seen nore as performance_enhancj ng

2ct {8tV o TOF CRT omn (k-1 oTn G ifor BA0) | RRPOS6hr cgad  the

schtBaliagersfedst 08i &1 1890aES, vihel bedt efnd | Bmmunication
adapt ati on and schedul i ng deci si ons can be made, and

protﬁ@?béttérwpmg;ﬂﬁf%ﬁh@p@%ﬁp@QIhﬁeﬁéﬁﬁﬁiﬁ@nnﬂf [feen more
as ﬁgpksj\ﬁﬁgncé\se&ggng;ggae%gguw ggpemé h?évglﬁ{fnk?,

owever, a trade- bet ween t he anobu resources
t hat aTkeused e oupsighaldaspuane st hehatowirte ofpent on CQI

resources avajlable for _transm ssion of user.plane . .
reDRELa  FAFIPECETh Lok CRIALESE Lo S hesgrtan] i b dasigions

cant Bat mhlel, S ab@N@hieCirRlt ted- adaptod M AAdnderof tiM downlink
scheme to the conditions |isted above. A drawback with

mayprier aghiever - r dgor £Pig Fredimigrs 1ns, 9¢leRwe/er , thRse is,

howle@gg, Ofa ftj;reﬁqlé)—léff yb@ﬁwg nt I'E%eusfm&ﬁn@v Fl qpils% rces hat
resources . In order to fully support a possfble

aref eedBafkrsshene$3ing ahll pbssabbenscefharessunnes weddlable

need to allocate_an unreasonabl e anount . physi ca
for| SO TR T B TS Phy SIBHE CORLRol e i1 ngn Bt

stavet Brachénhtedipuabeknfvns ateires PR i18she Ne { eedbagdapt
schenes are difficult to |ntroduce,'especlall% I f they
ther Egdii FEPPRALNIhECHPTNENkO PRSI eandtbhPRel 1 ERBARRROYRed

to be Aea‘i}%}ogﬁﬁd witHBRG ThE-PT&SE N e bOVEME e AhAR: sms
to solve at [east sone of

is, however, the 1lack of flexibility as to the use of

available resources.

In order to fully support all possible CQI
feedback schemes in all possible scenarios one would need to
allocate an unreasonable amount of physical resources for
uplink physical control signaling.

Even with a limited number of schemes applied, new
feedback schemes are difficult to introduce, especially if

they require that the uplink physical control channels need

to be re-designed.

SUMMARY
The present invention aims to solve at least some of
the problems mentioned above by providing a more efficient

use of the uplink physical control channel.
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the probl ens nentioned above by providing a nore
efficient use of the uplink physical contro

webasnediiirhe present invention relates to a nmepdys8Ef007/050683
triggering of a CQ reporting transm ssion froma UE
More specifically, the invention relates to a nethod
in a user equipnent, UE, for providing channel state

feedb@ﬁgeié%$%%9€ Uk, Lond; Base %ié%é&”'t8$igg ROEn 94 ST

two di ypes of ‘I nformation, wherein the secon
trigyypeiaf ioff @& nedI onepsrtisg debashédstiban firoen fa r@E. More

type. itially, it is, determ ned whet her the UE has
SpeFRRsraaYan R | HRYGRGHOS | FEAPLRS DMSc SUSERGR OF doruser
equ&FmEh%,UﬁEha§okeﬁebveaiag vRhhAK10588te 8cblphstk! ¥PEm the
(0]

channel state feedback information is transmtted
UE it thebpasessesiron oipitie gpanPédtivesstiriderant types of

. t .has.,not i\ pl
intdRRKTEp,  RerE AT od R RS bAPLARS A B less
dethidtdadhtinanbe ftiedtonyaededi cat ed resource, or no

channel,staifyfeedback information is_ transmtted at

al | . HBrEDY  ¥he iplihk TR tFE Hfan cdfi has

recke veur erefhh ot hyadinenehonad shase erbyib@Sor not. If
detai |l ed channel state feedback information in a
thef GEMREScHREELYPAgaRepliely Bresti sat faKski tvee oA €hagnel

st a@RANGEL g UgN EEEBEEQEEB _CQE'thQBsﬁéﬂqghe €8MPLLSE pase

the sel'ection of a specCific antenna from an antenna
staarioay onMohe detaickdd rekanmek .sTAt ehbgesdbackthe UE has not

i nformation in formgt conpri si a lar nunber _of
reciilied &  BRUAPRY PN 1 n8 IESRTE T BRBuFCe, CsgEIPT State
£ e ldMa@kMalH fIy Ul ch 08 exabphe €eQERIsSe tieiengyYdedicated

informati on on resource block |evel . Thus, the , .
reSOWEERL T 0RT] | BPt s CHRENgADURTEASE ofEFABAgkt hanfrygathen 1S

oS er Ghi o5t st oni oot Tod Reibach 5°BE™o!
chatmals matrt dxk omee sehidol et hesdimersidefoaintbeonly less
det%&ﬁ%gptchannel state feedback information in a format
comprising very few bits 1s transmitted on this channel.
Such information could for example comprise the selection of
a specific antenna from an antenna array. More detailed
channel state feedback information in a format comprising a
large number of bits is transmitted on the granted resource.
Such information could for example comprise frequency
information on resource block level.

Thus, the invention 1limits the amount of overhead
that must be allocated in a “dedicated” way £for channel
state feedback, while still allowing detailed feedback to be
transmitted on a scheduled resource. Without the present
invention these dedicated resources would need to be
dimensioned to handle worst case CQI reporting demand,

including possible MIMO requirements. Moreover, the reserved
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i nvention these dedicated resources would need to be
di mensi oned to handl e worst case CQ reporting denmand,
wo paBasing possi ble M MO requirenents. MreoverPCT/EEm®O7/050683
reservedphysi cal control channel resources woul d be
wasted if the UE transmtted uplink data, since the
uplink control signaling would then be transmtted
S| he resource instead, and the res d
P hyérjleés%lg réc(ggc I\?\Cglulcg%nrg}de erseusgoeuar.ceBc’y % A3 Steﬁﬁ é‘efr the ve
trasamggesdéedupentiandsts, t Bendupl thk cpninel charkel sGahaling
%st ad be confi %ur ed tQ a m nimum requirenent,
wou C

Mfithg 2o GREVFEPEEETof UEHRT | ntRfit i Teddge  resource
inst QL@ ¥hAJ thedl A8k WheA iedascBe URbinkK data dd usedq., By
. transmt, sends channel state feedback, such as a CQ
implesgriting the geadgedtedsogd@nisren ithenouptiwr control

ition tri rs report .

e LSl IR L 2 & SR iR a'sgmggement
st ati dcamydimg etpr ebna seivedit edf updhdk ihv@nsAbESI G UE
that only consists of channel statenent feedback, such

TECHE TP PEBOFt VAR ahti RBPI &t WgHAT i A3tRf tan ERmsRLt,

senddlf EBANSE AL WS sk Bl HIBRIHLK MTESSRYCa8NY UWoRSr&fort on the
acknow edgenent on the uplink grant nmessage that was

grantemsheseelce n eMenddinininkother addndibaonbyhat normally

tridddfodug n%g&he pLoposed chaongL LAt e feedharks  ac

I ggering proce e we can Bvord sendi'ng unnecessary

cond¥duerepor t $het hbasby sttt hon caityr olincbaprek rescuwheesiled
Anot her enbodi nent further conprises the step of

UPLEHE Y 1FRBRTE 1 PR ERE BRANNEPISEAFE Pledbiadipel statement
feedbd Ok MBLUON 4& hhepehaBpel-tSt akeaheadRaGk it iGeRR1ing of
criteria specified for the UE is found to be valid.
an gaedvdi Rgfferyatadnm hénfenpatiingntmedsrge egsdderai ded an
nel st f K i mat | i
e I s i E B P e T0E o R0 g nhac e
traggraitted in the downlink.

a

In addition, by introducing the proposed channel
state feedback triggering procedure we can avoid sending
unnecessary CQI reports, thereby saving control channel
resources.

Another embodiment further comprises the step of
only transmitting the channel state feedback information if
the channel state feedback trigger criteria specified for
the UE is found to be wvalid.

According to yet another embodiment, the less
detailed type of channel state feedback information is
periodically transmitted if the UE has no uplink grant,
while the more detailed, first type of channel state
feedback information is periodically transmitted if the UE

does have an uplink grant.
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while the nore detailed, first type of channel state
feedback information is periodically transmtted if

wo b@sisi1does have an uplink grant. Accordi ng top@rnsEner/050683
enbodi nent, two alternatives ways of transmtting
channel state feedback information of the first type
i S provided. According to this enbodi nent, both

prese ant an |ink data
consi er edé I?EF t e as “up |ﬁﬁggg?a§andg‘5% JhtfRRative
waygr aifit txarmhemﬂr@d @mmr&kltsaasm $skeapatkl |1irF@Awasti o@f of
bot.h channel state feedback information and uplink
Ehe g4tig St 5y RowkTePT NG IFH | MCIREANS pPeddis, gnbodiment,

potBChgdubedeapl bpk L5angyi sgkonghhl CORST Stppfnen! i
° chaﬁnel s(t:ate f eedback” i nf or rrn%tl on. Scheduﬁ)edn]gp (?/%ta s

congidased ssT bntle cOF diag wpl amy @ata h@n@eésmmmlemk grant a
schgﬁgggéngpgﬁnﬂax %éﬁzgg %ﬁd %h Q?E fo%o ﬁ%el

usmormalon asesalon OI‘ as
staae aelédbwbed@ﬁlﬁelatnaﬁﬁ.oanalmﬂl M@Ihglkamiattahatzﬂw,amcb@fer, no

nsmtted in the downlink, Accordipng to yet another

uplé odfhentS PReSFRpord ToleRHRR P b r BFARRLT HiPHfwill

conkR8tresect bney Chamelnest at g 4 eedbaelk aialkar Matd A -ilYion .
be dependant on the size of the received uplink grant,

Scheduled bupbink at Fbangmyspeorabl ceerden@ct te heany zeobf the

e I te f t Lyin
des?ﬁ‘rég% %ﬁégggg{%ﬁegl %netyaand ‘?ﬁgf)%&\im %? ée gq‘élne%t}é be an
emptecmmifee tdta tsisz el refoane t il ctad | bhe abate Wiiathocanown as

information that is required by the base station

an |ﬁC§88W11F8ﬁem§HEh 2EmedRanBhWN | TPy dfat has  been

tragkherpali Y8 tRebhbpdl ggkection, since the base station
knows what channel state feedback i nformati on format

to expeeprdifegordi Mgt @@%@%@gg@b@@émeﬁboditﬂ%entreptcm; to
oo 37 R R MBI AN of SRV CH Bl L QOB S
feedbapkeparfeﬂ”nartddrfansw eeddeéperadant on the size of the
received uplink grant, i.e. a base station may be able to
select the size of a requested channel state feedback report
by varying the uplink grant size, and the UE will be able to
recognize the size as an indication as to which amount of
information that 1s required by the base station. 1In
addition, such a mechanism will offer an alternative to
blind detection, since the base station knows what channel
state feedback information format to expect. According to
the suggested embodiment, the size of the uplink grant
received at a UE is compared to a threshold, T1 channel
state feedback information is prepared and transmitted in a
report of a first type, having a size associated with T1
only if the uplink grant size exceeds T1l. Such a comparison
may also be gradually repeated for one or more thresholds,

T2..Tn, wherein Tl > T2 .. > Tn, and wherein each threshold
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report of a first type, having a size associated with
TI only if the uplink grant size exceeds Tl. Such a
w@opAaliison may al so be gradual |y repeated forpPOnSE®N7/050683
nore thresholds, T2 ..Tn, wherein TI > T2 .. > Tn, and
wherei n each thresholdis associated wwth a specific
report type. The size of the uplink grant nmay be
; j ese s 4 ndi i he ngwi, dt
e e e P A/ THe G006 Ral o ASsarat ey the
uplivk hgrhatuplaymkogr daf inabt éonatémet sent henr émgiicangon of

avai |l abl.e. ener faor, data transm ssi na e incl.uded
the o\r#atnhdgugglhl’nktlg% DOt PN $ o7t r ﬁﬁgﬁc’%i%ﬁe of °ffie Tate
asscbbnted 81t echeedbpikk i gfpitAti on. According to

anot her aspect, a UE for providing channel state

f eedfREIC FrIM e UEHS ar BBRENERGt 0 diledeesenergy for

dat§OMPFASIMgs & S8t &fdY Nk YRich et deher phpi ngonhgthers o
the UE has received an uplink grant fromthe %ase
condiidon for noranFhesgEonl s cohpricdesnret r anshet tigrgback
-unit for transmtting a first type of channel state
lnf?re%ad%%l%%' information to the base station on the
gr antesksesing ced f ahbenhbl haspeeecei weduan 8pki Meoviding
or a second type of channel state feedback

t, . .
Chagﬁrﬁ?agr FEEItEn bredPdei fAOBd YRR oUFcet? f andPafR i fkagiant s

bascbgen JhkR Bty Akt ea8aL iy B Yng N n 0
prefee‘éback icﬁrﬁﬁﬂrlnat igon at all i1s t?%nglnrﬁtrttaeggiknséﬁ&mlnmg

whetherethecdarhas keeeivhdnmal unlaink f geabackrps dhley base
ransmtted in.response to a received_ uplink grant. In.
=eabiB0REF oftfoot FRRT Ot et STI HOL ufl LR i hit
forf widtesmiadapiedat of feder ype Whet harrellevanatehafwwiback
. _Sstate feedback trigger criteria specified for said UE
infoxmahiey 6P dE BETOorAFRY o PRI SPEnFFdHS raaears 1f

the St end £edbagky g QAL DM SgPRAY ,  IANSN Lkednkf t@g%o of
the channel state feedback trigger criteria is foun
chanpebe stakied.feedback information on a dedicated resource
if no wuplink grant has been received. Alternatively, no
channel state feedback information at all is transmitted in
the latter scenario, i.e. channel state feedback 1is only
transmitted in response to a received uplink grant.

In another embodiment, the determining unit may be
further adapted to determine whether relevant channel state
feedback trigger criteria specified for said UE is valid or
not. According to this embodiment, channel state feedback
information is only transmitted if also the channel state
feedback trigger criteria is found to be valid.

The channel state feedback information is typically
transmitted in a report generated by a generating unit.

According to yet another embodiment, the generating
unit may be adapted to periodically generate a second, 1less

detailed report type if the UE has no uplink grant, while a
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The channel state feedback information is typically
transmtted in a report generated by a generating
waoipios/115Ac€or di ng to yet anot her enbodi nent, t hBCT/SE2007/050683

generating unit may be adapted to periodically

generate a second, |less detailed report type if the UE

has no uplink grant, while asecond, nore detailed
secbBPOr Pe3dSy 4 e e did t d :

e e T R R ok et s far darryared if
the e@Bodbaentave hen depbimi ngrantuni t may be adapted to

conpayre_the size of_a nam ¢ l.ink grant to.a

t hr e%]%?%r,&lﬁ? &7d FHCHRREr atd E ls:cf“rq’te agg%aiéﬂ“%at' the
det@tnbnThg uhithens} zBeofaddit edpl t K complt-cexarRedsidd . of a

The determ ning unit may al so be_ adapted to gradually
dynappeatiPeieh FrpPdcddure Foredhreldr Fgr e3PAr éshFegsrade a

repdBEChiBEdi gbadewikh &ireportehs E£egui bed i @lilink grant
occasions, the smallest threshold may be set to O . 9
excepds eriodi Feat datwrmdatiorgn nihy wwit eagoallsd bdapted to

gra 93?1eqréoeégcégdﬁeéE%?%%%ggrgvg$éq%+$i%ﬁ%ﬁ reféﬁrégﬁéﬁds

ransm SSi on on as a con

as geastaibeg aalsbaanel 15t ade fepsbackiseppeduiAegortbmng all
to,yet anot her as%ect, a nethod in a base station,
OCCR{MPRT si HyS aSBRhbetF eFRTESPr Y BRY Porsebt &P nf ng

channgl shat enbegdhask, f L@ AckErmAeEeLdig tf hQN&1s0 be
aspect of the invention, it is the presence of

adagbedl i bk datalude t rensdsd g akiven lebde t ehgyeys foe data

schedul er to @%%vid%_aq{u IinkC EQQE'tO the UE in

Crabrder>to"r 8eive tHe downTT nk ERANASI OSt are fEédback "9 2

chahaqli sedtéofebdiibkcrdagpatt on and/ or channel dependent

schedul i ng_of downlink data to that UE on the granted
r esoUPCECTIHYS , LPnYBRsBPRECHaSEPECAY i én “r%ék%igclﬁhrﬁwe?ase

stabtishe ferRack ighfor nrhianiakt hialghrtheseal $J10 obtaining
ongoi ng uplink transm ssion, an uplink grant can be
chasaal frahet fecBhseksfrneinoa VH. obtapndihe taforeedseect of

theIHnR%%t§%%§d%h?ris the presence of downlink data in the

base station that triggers the scheduler to provide an
uplink grant to the UE in order to receive the downlink
channel state feedback required for link adaptation and/or
channel dependent scheduling of downlink data to that UE on
the granted resource. Thus, in case the base station needs
channel state feedback information although there is no on-
going uplink transmission, an uplink grant can be sent from
the base station to obtain the information. If the scheduler
has determined that channel state feedback 1is required, an
uplink grant is generated, and the uplink grant is provided
to the UE in order to receive the channel state feedback on
the granted resource.

According to another embodiment, it is also

determined whether downlink data is present in the base
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has determ ned that channel state feedback is

requi red, an uplink grant is generated, and the uplink
w@r@sii15130 provi ded to the UE in order to recei PET/BEDO7/050683

channel state feedback on tihe granted resource .

According to another enbodinment, it is also determ ned

whet her downlink data is present in the basestation or

o) ' e_case, . an _uplink gr ant S
sta@%%%ﬁﬁgggg dghéo%?dég ?olfhghﬁEcagﬁ ‘ordertt &n#e@é v 1S
genétmwédrﬂan@hapmeblabatetéeeﬁbackmnn the grastetto receive

resource. According to yet another enbodi nent, the

downloipk gthanne sl iafie e ke d B SR 7§ SauTaRe
basexadaﬂdythﬁafyﬁttéﬁ%ﬂﬂéﬂ'@&Hd&%&éﬁ%kﬂﬂﬂéNfbad of the

threshold, th or not. If this is the case, an uplink
upligtkantis s W@ﬁandﬂqﬁ@mmq 0 athe U Gretwar wisg@tion
S e ed_f i din hannel_. st at e
e 8 SLARALL NG LSS OB hRg RN oLl o xe

thid raéfilte Aasepl ankuglank oaynke ipr @erﬁ&&tte@ tahel Yrdvdided
t he Burpose of receiving an ug%ink transm._ssi on on the

Lo phantEd PENGEESE coMi%i Af AP oY eRSHULREAN P s Ry 1ding

chaheedbaekte The d@faldrevess sithd thord r agsissily MY EBSBr of
be used by the base station to estimate the uplink

ongehemnerafiid ity for |ink adaptation and/ or channel

deper}gle ff&?dggkﬁbot a')}j é”érg% Iir %@fﬂé}? L@E for the

Her eby, Pe Uise pro ng an

purﬁ@@@dddeeG@hvﬁﬁgOEﬁSlgﬁhuhe transetss Tbe snhe&elgﬁanted
can thus g&%ce t he channel state feedback reports on

reSPRLGRr cESTAGPET Pt MantS2Fb FPEPESheS Ut T nkSERRAREr . The

retﬂé@é@aﬁ€Y§hH ttB8sHREERknIMAN dHdh bsepﬁggadggl t@et R se
E for the purpose of maintaining uplink

stayerhrtoni zatmﬁteActdtﬁ duRging yeharmpet hauadsLMct foy 1link
saafE5E LS00 0P OTRRHRLRD, DA SRR opeoi e
datéCﬂﬂdmlememeprméfﬁbﬁ, the use of both upllnk probing and
non-scheduled CQI reports can be limited. The scheduler can
thus place the channel state feedback reports on resources
where it wants to probe the uplink channel. Alternatively,
the uplink grant may be provided to the UE for the purpose
of maintaining uplink synchronization.

According to yet another aspect, a base station,
comprising a scheduler adapted to obtain channel state
feedback from a UE is provided. The scheduler comprises a
generating unit, adapted to determine whether channel state
feedback 1s required or not, and, in case channel state
feedback is required, the generating unit is further adapted
to generate an uplink grant in order to receive channel
state feedback from the UE on the granted resource. The

uplink grant is then transmitted by a transmitting unit,
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generating unit, adapted to determ ne whether channe
state feedback is required or not, and, in case

w@ebasnediet at e feedback is required, the generptT/RER007/050683
unit is further adapted toigenerate an uplink grant in
order to receive channel state feedback fromthe UE on
the granted resource. The uplink grant is then

andtQ§n§gbéisgn$yaﬁ?%r?g%nbhgbggdUQk% §€§? gg hgq state

unit iIs adapte el ve  channe
feedkaponse tespdrmese rtamsmétte:obmmﬁwﬁecgrmﬂlnm@mm ng to

one tern tive nbodlnent t he eneratln uni.t i1s
adap?%&F??)kRQMH € an®lpl i i TGRS th@%EEQFWeBFder he

genéfat 6§ el oyl 4 dp ebd el p st e faedbacini egidiedto the
for |link adaptation and/or channel dependent

UE Siehe@HGeig B9 d%%\?ﬁﬁ}‘fﬁ( @awiltiglk hehepnga t Akale arfieaiiback
reql £5Q4I © obf htniks & @gp@am% thed 2 3e n%%ﬂnrg]lt hQ:feﬁ)endent

data. According to anot
schg@nbmagl ot urddwnlaradapiae:di t mopr otedeUBN apl i tike graarinted

to the,UE,if S d that e uplink . Lload at the .
restRrrQ hbl i a5 AT it oEhEl HSSEnS Tk Phideh Tk
dathaypically adapted such that upllnk data from ot her UEs

wi |l not be negatively affected. According to yet

anot hstC b n%tam?tﬁée@e?f@?%ﬁ‘?&fﬁml t‘thwrﬁraetdm afuit
is *aaa QY dg ap%%% tdpqln ant tar dhe BHTPESS e s

ecei ving an upli m sSion on the granted
founésa@a¢ethﬂmmplnnkhéomd|am than@ﬁlgycﬂﬁéowpal§@§Qﬁf1c

e iSRSt B0 1 670 L ERE TP M (VATERIoS GRS e i hat

uplihr a@ta nKr@rh&BtBl@érQ@@él\bylf Qﬁotl. | K raekppt B DR aamﬂce:red.
channel dependent scheduling of uplink data fromthe
iﬁééﬁ%tF%gyﬁﬁlﬁnﬁﬁﬁeﬁe%&ﬂﬂi%&TQQz;ﬁhﬁn%ﬁ??%%i?ng

umw fngxaﬂe ug& &@r@@t £0¢: hhe, pyiE Resen Ofn MR AL W Abhe for
k sync onlzatlon Al'ternatively, the generating

theunpmrpmmﬁsb@f receiving an wuplink transmission on the
granted resource, wherein the uplink transmission comprises
at least channel state feedback. The scheduler may also be
adapted to use the uplink transmission to estimate the
uplink channel quality for 1link adaptation and/or channel
dependent scheduling of uplink data from the UE.

The generating unit may be adapted to provide a UE
with an uplink grant for the purpose of maintaining uplink
synchronization. Alternatively, the generating unit may be
adapted to generate an uplink grant of variable size,
enabling the base station to request for channel state

feedback information of a variable size.
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adapted to generate an uplink grant of variabl e size,
enabl ing the base station to request for channel state

wo e@dhaxako i nf ormati on of a vari abl e si ze. BRI EFPCT/SE2007/050683
DESCRI PTI ON OF THE DRAW NG%4 The present invention w ||
now be described in nore detail by neans of exenplary
enbodi nents and with reference to the acconpanying

drawi ngs, i %'eEECRIE‘IQ%BE\Ieo% I E2pRaRiTkcaver vi ew of

a signalling procedure between a user equipnment and an
el\lodeB,“heaqmarsabrrtg trovdrei g ivarl Jarmow Hbegtdeesé.’rzlmada in more

e indicati a configuration of Cq report
det?ff gér WSalE s di Ff&“‘P 2 He 65\50 OO TSRS ang dintd Fgierpnce
to tm@%@@@@amﬁﬂ@tdﬁémgg@ piocgeie. for providing a
CQ report froma user equipnment to an eNodeB,
- Fagoeedihgiso & heapi¢ oovervieri qur ea4&1|931adlﬁmgwpﬂmetdure

AR 32 PASCAPAEE 165 551 SEELRR, o CLER b e

user equl pren
pricx faraw chart il ust rat| ng a procedure for sel ecti ng
a CQ report in a_user equipnent, according to another
- ES@bGE nentS. ¥ abdes 1ndic3ting chareonfiqgisratiagos COT

xQer %d%&%gfg%&sse' %%Ufaq %e@g t‘h%p &Eo&” gtuser

ui prent, accor di ing to yet anoth enbodi ment
- Eﬁjgguree ® iis aaf lfawwchatidrt | Ilusursatramgng P opedueauter for
sel ecting a report in a user equipnent, according

RSV Wer 2al t8T nat R entidfithest . USeE| gGABLPMERt, o an

MR, diRAAN: n3C heMRbC)ldivr bigstrating an eNodeB,
adapt ed to request for a CQ report, according to any

- HRifguree 4desdei edf bobodieent silluEbtguateigy i 8 @rceckre for
séfg% lH SCh%gﬁtlcallgE||| USth;Iggu%pment, according to

one embodiment.

- Figure 4b is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, according to
another embodiment.

- Figure 5 is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, according to
yet another embodiment.

- Figure 6 1is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, according to
another alternative embodiment.

- Figure 7 1is a block diagram, schematically illustrating
an eNodeB, adapted to request for a CQI report, according
to any of the described embodiments.

- Figure 8 is a block diagram, schematically illustrating a
UE, adapted to provide a CQI report to a base station,

according to any of the described embodiments.
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UE, adapted to provide a CQ report to a base station,

according to any of the described enbodi nents . Figure
w@®2008/185110 ow chart illustrating a procedure fOPCBRE2007/050683

eNodeB requesting a CQ repsrt froma UE, according to

one enbodinent . Figure 10 is a flow chart

illustrating a procedure for an eNodeB requesting for

i report_froma UE _according to another

S0 et 2 DETAY LD BESAR BT BN BRPort Prsstiitedor an
el eseqied titent hOrCgMVedyest atrehhed, U, UsRcording to
equi pnent, and a base station adapted to handl e channel
Oé“teateé‘bpééﬂﬁé%k reports in a nore flexible way. Mre
FIRRG

I1¢alily, el stat ack procedure is
p%glw de%a\ﬁ%:%/@hafulﬂlfi Ses hlgl lﬁleé;%ﬁa?églz}lsq aa\g ﬁgoa%({eu?eorfor an
eNogie®iT ssqwes tofnge hfoneh  Sicat erdedbatkomdae UE, according

efficiently. Thi.s is achieved by including uplink
% z%’tOtg\?gi Ieﬁ’ﬂ‘?lo%ilf“fr’itnto the channel state feedback
reporting triggers used for determ ning when and how

to send channel state feedback froma UE, i.e. a
channel state fecBBEkLFRPIFEIFHEPTIOR is set-up at the

UE, Spﬁfiéfi??d&%ﬁ%i&@% Cg?ﬁg?ﬁgégghg Eﬁﬁggﬁgénhégvolves

reporting w on Wh respective
a methaidnedh ansapl iegaigmesttt candioh. bAdeer nabtvehy adaplietk to

ant _availability is configured to be the onl ,
nand] ¢ o SHANTE e P F3F % g SHRCOR Ty pEPRTE Chariflel & sfigre  Elexible
way! ee@Rack geRNarilcallat,F a0SAhinn8Y Y$hRE ArddHddK @FHdure

~ alone or in conbination wth other channel state
is freabhué®dt riljgdr arbitldses &hBasEesPHEFEA WRVALHaREe pefor

t f j f
ceafhgaIEofEl i St cuaten hapnsl Sjate Testhuricery

This ia &bkiévéd oy ninekedphy f el ekbgdhme nasai Thianhity into
theié%é%a%%ﬁ?ﬁ€g$£g(ﬂ¥ggé%é¥ﬁ I%%%%%t&%%n]ggigggkg used for
determining when and how to send channel state feedback from
a UE, i.e. a channel state feedback reporting rule is set-up
at the UE, specifying that the channel state feedback
reporting will rely on whether a respective UE has obtained
an uplink grant or not. Alternatively, wuplink grant
availability 1is configured to be the only trigger,
specifying which type of channel state feedback report to
transmit. By using an uplink grant, alone or in combination
with other channel state feedback trigger criteria, a base
station will also be able go get more out of using channel
state feedback reports than what is possible with prior art
solutions.

In the following exemplified embodiments, channel
state feedback reports delivered from UEs will consequently
be referred to as CQI reports and base stations will be

referred to as enhanced LTE base stations, i1.e. eNodeBs.
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be referred to as CQ reports and base stations wll
be referred to as enhanced LTE base stations, i.e.
webimdabBa10 Furt hernore, the channel state feedbPCkSE2007/050683
rul es, specifying when to tsansmt a CQ report, which
may be expressed in terns of a |ogical expression
i nvol ving one or a conbination of tinmers, events
nd/or_conditions, will bhe referred to as e
rur {leRr o EPPogarritl PREcRouARat PR ER e sy in
wheit hab theresar | hedoanheshsrnt swaayhbenagppbé cakbeeadksa in
for other conparable channe]l state feedback . _
LermgpPenentedIGhs SXBIFRF OB VAL &I HHI91G KRF & SRRt ion
of thhastratif8c8 RhA¢edurenfi9riBhaVi diiRg ¢hanngl.,stat o as
feedback in the formof CQ reports froma UE to an
CQI eNepoBLiagcorigget®. t A& p¥s or hawevern a&di bst widgyrstood
0 t criterja nd_how t o Lver
ena g St o ieg PERes T Dali it CapPy b sealee for
othepecoipethlabovenanmhdil ref ef e nteeditadi giniel engntations.
configured as_a, CRTS hy eNodeB, is delivered to and
recei VEIBSC t elBE2 PATRIAdREIsTdpWaPhat contdstddtsng 2
pro&beEk: NGopr e ngf UhAsiar diny roehhgrkt kg GRE form
criteria specified by the CRTS is fulfilled, is
of CQilt ivererts f frhm & i VBrite ofnaeBRPsEs faee@rdindpeto the
fultilled in a or1.. e
Prigh BEN POE (Y pithiT) THeP AT THea by CERim Lo pyhen and
howi ldousdie bt eslr Widtilf fe rieintal tghep 3E3.cof, repoeter,, theically
CRT criteria i,s not fulfilled, the checking procedure
definedefht S8SSEA g2 RGN WHith SSHFTSOLCE | £ hbt e kT e 2+
conPiBh¥Edl bt Vs ofrfis Fherombadypess de I e FEROES Sand received
configured for the UE, the checking procedure will be
by ridpeatlB adtor di ngeytf otteacPOdeport €9pEingpys oudhgcking
proéggar% pr?ﬁﬁgur§e£g£m9§$ﬁgln%h@%%%ryo Eﬁ@ns%kﬁ?cxériteria
reports | éaves no roomior flexibiTity as to the use
speol f awai bl ehe esBASCESs Ofuasildedhatid nintbhated. t &t the

criﬁ%ﬁﬁ.?f@%ﬁ%g%ﬁ\éggéf 2@%%%3\@&2 %rltfiléce%”iar} ea Csll:aenpne 02, a
CQI report of the respective type will be transmitted by the
UE, as i1llustrated with a final step 303. If, however, the
CRT criteria is not fulfilled, the checking procedure is
repeated starting again with step 301. If there are a
plurality of different types of CQI reports configured for
the UE, the checking procedure will be repeated accordingly
for each report type. Obviously, such a procedure for
deciding when to transmit CQI reports leaves no room for
flexibility as to the use of available resources or as to
what information that can be retrieved from a CQI report.
Accurate channel quality knowledge at the eNodeB
is mainly required when data is transmitted in the downlink.
When there is no downlink data transmission taking place,

there ig, however, no or very small need for detailed CQI
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iIs mainly required when data is transmtted in the
downl i nk. When there is no downlink data transm ssion

wo adosngs1pd ace, there is, however, no or very spaEl/KEI8BG50683
for detailed CQreports. Furthernore, when the UE is
receiving data in the downlink, there will typically
al so be transm ssion activity in the uplink, and,

repo;rhl%e%s, E%Q%E%Q{fe? siou di R e trabggyrlégceﬁgfﬁ%p?%giiy%n the

n the IS anyway transmttin
downrldspongdetre dovdl itypitcediymadsicobe, tasnshisswohl activity
' ize the anount of semi-statically all ocated

in Rd I Eiut Fafll htbuRe dtl TH0E . SrerhioEoeEarBaly be

sent @@ucaq hethefinai mE 4o sehivhber @RbnGhh thanmts, twBetghAnk

., afirst format using a larger nunber of bits, is used.

1n NFPONSEattico fOWRHERK: h& aOEMAsgHeNsr aRSnithigawa linmihémize
. a WA ‘ 0 f t ing r

che MRS SPYIBEns LS 10800 R I B BIELLE! o

thisSimeednhe theaf®QT syieahestdr gatube ireddickliebentdeffaninhetwo

. WO tr 1.5si on cases, having .different sizes for_the
01 £ AR o SRS /f SPREEST SUH T8 P Geaar &oael andpiaer
numbeTPbE catie ot hei oversald  shi uGkwEe i oAGCOoNEENg the OMe would

enbodi nent, two different types of CQ reports,
trangped iR adla Hhew-Yesbrut RBRYaYpeWhille & epape@é format

usid ‘gisﬁgﬁﬁég;ﬁh&%égpéfsgiyéi9$_h Qﬁ'gbreCQ Q%%%Eh%gsion
type, respectively, are specified and the %q
only.epimdengclie i ggersti $¢ eon asassociae edswitififehese fwo the

t. t i t- i , h that _if jt i
ewo (oA Tra o DERRes  Beetogy it te et e Sidah fetnthy Two
CQI d@@gﬁ’@l&t % ﬂlﬁ&r@w shegka bb@cé’&u%' lvitln ansmi oplicate

etall e

i gh-resolution CQ report using the granted
the r@&siRlde, Stidtelse -coar se | ow-resol uti on CQ report

Wil oBeddans tEgd O t Bapdaehcat ed iRl | 8Ke POV Cakypes
, pl1nk grant has been receilved.

of @QIerbpdrof, mapagifige@Qasr epolow dedsvbuyiamcoydengite. a
coa%:"gelt 2§fpnéo,0dalm nés WlaI Ligﬁ‘f"rggogﬁg%hbg%éf‘ filﬁltet.h%r detailed
type, respectively, are specified and the CQI reporting
trigger criteria associated with these two CQI report types
is set-up in such a way that if it is found that a UE has
received an uplink grant from an eNodeB during a CRT check,
the UE will transmit a detailed high-resolution CQI report
using the granted resource, while a coarse low-resolution
CQI report will Dbe transmitted on the dedicated uplink
physical control channel, 1if no wuplink grant has been
received. A method of managing CQI report delivery according
to this embodiment will now be described in further detail
with reference to figure 4a.

The first two steps 400, and 401 are executed in

the same manner as for the prior art described above,

referring to figure 3. In a subsequent step 403, however, it
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with reference to figure 4a. The first two steps 400,

and 401 are executed in the sanme manner as for the
weriosniand descri bed above, referring to figurecBSE2007050683

a subsequent step 403, howager, itis determned if the

UE has received an uplink grant or not. The presence

of an uplink grant at the UE is unconditionally

'y Vi nd| atl on -t.hat
io dUERELE DO SR AR SN IOAPA A0 B ot
The tpretmcel\mfe&romglhm}grmreﬂ artGSﬂw UE iSUGhddnditionally
transm(izi on, whi ch rra%lcorrpn se bot h data and channel

intesprers Ak i VF ofFrafPoAndisaEigRsAPRfed CRIarePOpt Of
a fﬂﬁ@t i%g;rWW§%@rl ) Nesuphbi Bk graﬂgmh§tgﬁe§%nkh@teh@%eB on

report of a second type (type 2 ) ,
the co@‘ﬁﬁﬁlilfiﬁfchg pasguEp@annefushat @ f sedbaok seabor mawhdghi s may

contf, 8 LASESILLE, o0 B JRSLERLEL LOPMERSL 08 seormagin.

is ro@miepadtial aersncetp \Aeomylibe howévgur edot Qpllﬁl&kr lgczfant
the UE to not transmt _any CQ report at all, i

is Effs?%i)of"{: 8oty 17 ahSh £EBA o tthe? eﬁ%@%@dof;yﬁﬁ (tYPe
t h rﬁ;todl%/ RIese1 edde flélzedb‘é“c‘wrl%ﬂ?ﬂ'n{anon is to
ano or e

odi nent, which will be described w't
be (apaceicsedo o0 g@r edapicared dterﬁé?ultcre,gg@ls cm@-‘ecrafa@d in

fngq S T crlzgf{é %red

ane termrﬁ3 %at type %? 'li%’é:re ort to %ansm?Q%gﬁport

altdehmatiBe TInayCFHe cronériigaredy to ginkeribasedtlon tREe td neot
si nce the |F§St transm ssi o ort took pl ace

of .a CQ re
trangior 2hethér RS easten?fbomﬁl Fnk aaccfci? i T§PR%tedlds RLY
trapeoefddedo t BhesBabdedr J¥0tan U fA19USLaAL, 18t @RS 480 at

and 401 are equivalent to the ones already shown in
the fYBures 3 and 4a. In a next step 402, however, the

relev%@géfﬁg 'tt %no%h%qecgﬁgodk&ehge C&ﬂigﬁltﬁ¥lfi be

is not v report is transmtfed,
described with reference to figure 4b, also other trigger

criteria, defined as CRT criteria, 1is considered when
determining what type of CQI report to transmit from the UE.
The CRT criteria may e.g. be based on the time since the
last transmission of a CQI report took place and/or whether
the present downlink activity exceeds a predefined threshold
or not.

In figure 4b, steps 400 and 401 are equivalent to
the ones already shown in figures 3 and 4a. In a next step
402, however, the relevant CRT criteria is checked. If the
CRT criteria is not valid, no CQI report is transmitted, and
the checking procedure is restarted at step 401. If, on the
other hand, the CRT criteria is found to be wvalid, it is
determined if an uplink grant is present at the UE in a next
step 403. If an uplink grant is not present, a coarse CQI

report of type 2 is transmitted in a step 404, while a more
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the checking procedure is restarted at step 401. If,

on the other hand, the CRT criteria is found to be
wo2dosdisiid is determined if an uplink grant ispEI/SE®NT/050683

at the UE in a next step 4@8. If an uplink grant is

not present, a coarse CQ report of type 2 is

transmtted in a step 404, while a noredetail ed report

: p I.s RS t.r ansm ' ep 4
secffabiPecholf LSLSRL Y METIIGd L ANBIRCE! oy e
stepcdfdrild, ameupyprk2grepsr tisalpersatt vet maeb®E. Also in

t__h.confi ured to instryct the UE to not transmt, any
*PepSFtRat 181 . tF’ﬁcI Efé’ipr?g f?pl TP Yrant® AV 1HLI S t y"dh Pe

conEhiguEl tepontthdctr tBgers basnbar geahspit Caby 0ONST Ofeport
the practical usage of the CQ reports, since the CQ
at Péﬂ)orts may be useful for a |l ot nore purposes conpared

to what,cangbgqachi ' t .St al.q :qf, the a
sol uti oﬂs .dA gcﬁ@%ﬁ%@? \(Iné i}h@e%lg}rge%a%?#gr gglan%{l% cot
repgranhga tgEggespedidd clargouivplioatibaspwnpade gfractical

f or mi ink_ch | ti mation, dl if it
usalgL I T ol SRt iy F oS (L ofPERG EO® niRY e
usekhilt hodEar esponde 0 phicpgsast dmgd@ts bt ivithtda 68h be

report on the granted resource, the scheduler will be
achpeygrded thi OfIEAT e & ddsuithesepriHRand® scheduler

of gﬂ"‘”é'N'é)@lléBC %@/n%lgrﬂg%én{g’iegtgrtanﬁ :cfr@E ty n?p%i,s?f{‘c desource

procedure may nore effective ernative
fort otlmhapreboseunai ngerdivame ngnl yphinkf ebemeelsi gaaimation,

carrying.no.information is,transmtted fromthe UE In
reofRa EPT AT O WG R s hrr BT ST TIRE oo the
UE ol hok .datachef ter edspondkr aasthesgeant abPQriyPRifting a

report received by the eNodeB, inplicitly indicates to
CQILt HERNSdeB! t hRE HEUEh LTI i nkPBartsesdnd egs w1l be

orcfRRPRIUETEE (ol chaneRyctedlent, 100 SR commiis
chag@pérﬁugik;yr@guthen@aMQ time. Such a procedure may be
used as a more effective alternative to channel sounding,
where only a reference signal, carrying no information 1is
transmitted from the UE.

In the situation when a UE has an uplink grant but
no uplink data buffered for transmission, a CQI type 2
report received by the eNodeB, implicitly indicates to the
eNodeB that the UE has no uplink data, and as a consequence
for the eNodeB, requesting for empty ©buffer status
information by the eNodeB will be superfluous, resulting in
reduced signaling.

The described channel state feedback procedure can
enable the scheduler of an eNodeB, which typically consists
of an uplink scheduling function and a downlink scheduling
function, to perform a trade-off between uplink and downlink

capacity. If the downlink scheduling function requires a CQI
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reduced signaling. The described channel state
f eedback procedure can enable the schedul er of an
webimdaB1imnwhi ch typically consists of an upli nkpCT/SE2007/050683
schedul i ng function and a downlink scheduling
function, to performa trade-off between uplink and
downl i nk capacity. If the downlink scheduling function
uires to b dellvere it c n check .
rep%ﬁ%ﬁlf%e upllnEE %ggullng FOHeti O TF tHe ThE “uplink
schegrlriegpohdnaigi e BES tare upbt ks eRaingr UBOthad fahhepWEnk
alread¥8has an uplink grant, the schedul er can expect

grant cey or T otBe PEarshisadt BRSt RE gikkindy grant, the

schd RS C&an | éxp@@tY\EXe'CQIt %p%%td% Ot + PANEM AP LRI bAK the
grant, the downlink scheduling function may request

granqﬁdupﬁﬁﬁmr§§hedhflngmﬁ&ﬁ@ﬂlonthe sé¢hedigles thet have an
uplfHHr Qggd'gﬂeu%%qulﬂﬂwﬁ (ylf@irgu%gve$nl&agh%equest

correspondi ng user edu

the neguiesd sdHeddKingﬂﬂuﬂcdﬂﬁniﬂdSédh&ddﬂ&éﬂhﬁIddfrespondlng
schedul i ng function naévchoose to give the user a

usen ghtthestedbrithereak8Ver tfahbfi COFRGSPREJERS Mafer has
not e 1A, dmd@flﬁfhﬁgﬁuégﬂ fupcthany F@%ﬁstl%gd L&, 10w,
on the other hand he present uplink Toad is hi
the jumlind gredldma fspmmredlatyhrcésimw tralqiere ttﬂﬂ@ user a
grar%%" 0k SEé‘xed“?é ng, LUNGEi %QaHQéhEE%%&' ‘théec%&' 1K 4Rt dy ¢
Shi ssi'on ffom Ot her users ources

the Wdwnlbnkisethddrl iCd meparidmgeagidsangl .asf, hemu hienkbther
| oad remai ns hi gh.. Channel _state feedback nay al so be

han@meﬁh?opﬁééﬁnGMQHﬂ63£u%%?§yﬁ€hP&ﬁPze&-eﬁmat%%%ﬁthan a

speSifi&s f eadBankinetyd gued QMeth&ﬂ%ﬁ@@egchgdﬁ§§9§n%%nkQ1on
a received uplink grant may be used to contro

may | padoshtihe wElilak syaehr saensmiies ionaniedn ath@w mlgers,

nal REICES L ARl prty CRRL G el sl ey usstastons, o
longwaél&MyvdpmmhktﬂnadxﬁEMHMEH nghchoose to keep the

users (%ya{]r(l:rlgerloms%:ggef Ofreedkgaeclzkat {n\a/r)efl ya]!soo gbe used to keep
uplink wusers synchronized. The channel state feedback
retrieved by the eNodeB in response to a received uplink
grant may be used to control the load on the uplink
synchronization channel, allowing the eNodeB to gain direct
control of which users to keep in synchronized state. For
example, in situations with low load, the scheduler can
choose to keep the users synchronized for a relatively long
time period in order to provide a quicker response time once
new data arrives at the UE. Thus scheduled CQI reports may
be used instead of synchronization probes on the uplink
synchronization channel.

In situations when the UE is power limited on the

uplink it may not be able to transmit a CQI report and data

in the same TTI. For coverage reasons it would then be
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time period in order to provide a quicker response

time once new data arrives at the UE. Thus schedul ed
w@tdosnenort s may be used instead of synchroni zB¢T/6E2007/050683

probes on the uplink synchroni zati on channel. In

situations when the UE is power limted on the uplink

it may not be able to transmt a CQ report and data

ben f%?fé ;?é ﬁhgo %Q%%rﬂgﬁt{%§§qgéf E??D%%go% 1ng in

ene |C|a ave rhe opti ion to tUrn
casaﬂﬂwhdrdmpurh&@sb@emhé@&ndtthas brenehewng thdt the data

ener | eft for ta r nsnission has. fall en bel ow a
tr arﬁﬁ?@?ﬁcﬂnd har%eﬁasg §esf thethEfiitt g Abarphpre, also
the eﬂ@wyn{@g gaamgb@ewn%&@}n el gh e kpghudedsipnt E%uld

porthgg;rlgger criteria. Since CQ reports and
be Jdbﬁlalq SISt afre@qrtﬁcélgnmrmgﬁleéxe?@mrtllae @ptnacnszQI

repéfgér§W@V§£tngEgﬁe %Egr . ﬁgn$gft%¥ie¥% n, the

ive a power nore tine o trans dat a
uleS’yﬂbdilse aadohehceft Ittﬁeermlgwa}foﬁtl’nmgiafﬁorpatheC&[ﬂ'Ib@zlll
i ncr eased. ghe eNadeB nﬁév!nterﬁret an absence of a

9iv%1j‘rQﬁ%ﬁﬁ A& t&Rou? g & bbERSi A ubeangidsr dilty fgta

ymiyes CTRnas Rénéddigal i enetlst bhe avenheadpeem an be
that UE is zero or below a nminimumlievel. This opti on,

increpmedanThe (Wiaflah BoYi dEOENDLSE SNgralbseRrcof ofhed COI

a f eyerel y [ t
e e PO oy So VLR RO RSl icq obf o
as dreeilirdicka tpiae echue mnéhpawenlheahﬁbomrofldbatupElmb Zero

g ﬁnts | I|C|t| 1g ?{ assqciatin everg domnllnk

or ¢ LpYnf sBEBATHR eé(ﬁ PGS (ARF G ant EPipFiRkPe used to

avol & SO Tz i tANs tphd Tknd €SPUERE PhARYL MBYALBER BerPi@verely
configured in such a way that every UE that is

powese hleldil teafl iUEs-he downl i nk can derive an uplink grant
for a future Lé‘ﬁb éi%s?‘%gﬂ SSiQp E?rlbslrlémlétrﬁeet SR eq

grant ‘nmay ‘e. e p05|t|on of
chamhwwnsnkteeSeadbacalbm@@bu@meda&ﬂﬂ1palﬁnlenthbe provides
uplink grants implicitly, e.g. by associating every downlink
transmission with an implicitly granted uplink resource. An
uplink resource grant may then be pre-configured in such a
way that every UE that is scheduled in the downlink can
derive an uplink grant for a future uplink transmission.
This implicit uplink grant may e.g. be based on the position
of the downlink resource allocation description on the
downlink scheduling control channel. Such a rule could be
beneficial since we know that when there is downlink data to
transmit to a UE, transmission of HARQ feedback, TCP
feedback, and CQI reports in the uplink will be required. In
one alternative embodiment, a flag in the downlink
assignment could be wused to indicate 1f a downlink
assignment is to be associated with an implicitly granted

uplink resource or not.
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downl i nk schedul ing control channel. Such a rule could
be beneficial since we know that when there is
wolowsliinko data to transnmit to a UE, transm ssipOr/s£2007/050683
HARQ f eedback, TCP feedbackz and CQ reports in the
uplink will be required. In one alternative
enbodi nent, a flag in the downlink assignnent could be
used t,q_indicate jf _a downlj ignpent is.to be,
assocrAgtséDd Wi a%glenploi%ci tql{}%@{?ﬂ ed™ uplin 1?8885?880118
receqt ioal/. Aliseditd nugesoft JREMIBS1idn,e. 1D SIEONUE NMeYSaffect
receptjon/ Discontinuous transm ssion, in the UE may
the presefurRe fprofeddrerortdERIv&rPOst SCQP PEpePEEatARgELN
a DRI kdGiel Mag PRXADEY pREauMRY ahakkpbe tREOGHEC BRort of

expected CQ feport of a certain type since it Is
a cexdlirgunaee toimee Ltsten cooftigarédwtd motr efesegiceto the

ol the time. Thus, t.ri ggerij
downg% er?%ﬁ%%agé?s% Yi‘“ﬁ"& lﬂsdealilgf grfaﬁag%n trle%eg'r d:rﬁgs’ a col
trigefeetiher diiecdiid smap aleer tiaidlURX DH¥ormaeiof Retarding
UE i n DRX node nay e. (. t,ransm'b%\a snapshot ,
whethetofhe Jisdd ol # sTrgtRl DU AR ohPdE PRel@bwnti HE in

DRX Rl @RGe eSYMhehanswiicl & 3nRpasessedTCkpheror babagedn a
. on observations of downlink reference synbols from
singdéevakservhts amyef nsheadowel irlansaferedcef symboUE, i while
' reporting.rule _according to the
= e s SR Ean B8 Ret hp LPArTAD PREr 17 G Tak
refealeiraiens symipl ¢ nk fgoant adherrdihe TEIbas may uplhnsdent abe
o transmt, it _sends channel state feedback, such as

t
transma§tefegdr £16n Uehe Sgraht éd PBLoBPEE; even if no ot her

CRT cri tegira +BabrRohgRl Ly14 T QU&ESIAnEFAed ERPt claimed
. transmssion is valid. As a consequence, the eNodeB
inveppidmt expr & assherlulsédtapli nkhat andni asiU6n elizrins an
upli%n]r! 3(_/% %Slvﬁ'}esh .(ghﬁc.lﬁﬁmﬁés Sﬁgtg%{f&?bggga %ﬁ"%%ﬁ?rﬁlgq it

feport, as an inplicit signaling of an éenpty buffer
sendd athusnndll of bat & oficrE®aafe, santh ass aa aACkNaydwsigenent the
granted resource, even 1f no other CRT criteria that
normally triggers a CQI report transmission is valid. As a
consequence, the eNodeB may interpret a scheduled uplink
transmission that only consists of channel state feedback,
such as a CQI report, as an implicit signaling of an empty
buffer status information message, and as an acknowledgement
of the uplink grant that was transmitted in the downlink.

An alternative procedure for managing CQI report
delivery in a UE according to another embodiment will now be
described with reference to figure 5. According to this
embodiment, also presence or absence of uplink data in the
UE is considered and two different type 1 CQI reports, i.e.

detailed reports are introduced, namely a full type 1 CQI

report, comprising only channel state feedback information,
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of the uplink grant that was transmtted in the
downlink. An alternative procedure for managi ng CQ
wo epenisigel i very in a UE accordi ng to anot her PCT/SE2007/050683
enmbodi mnent will now be desesibed with reference to
figure 5 . According to this enbodi nent, also presence
or absence of upI ink data in the UE is considered and

g tywo {gLgn ail s
ana b Dyl Ty ceqipfiechhy Epbination
of updpart da(t@mamdsmhgirmelly sctlaalenéleesiﬂoaicd; flelécbh*makion

i nformati gn, and,a_conbi ne Lyp

conpr i3l n§SESL Pfﬁpﬁﬁtl%% g‘lh pPFﬁKCqﬁFa %ﬁb‘)dc]ﬁ%erﬂ%l also
thisStaisod Bedhackedp Or WBthoAhel RonESGUERiaRCOR B tBRTS of a

previ ous enbodinment, also this enbodinent starts with

UE, (3% cOMRPELRERG ORtR GRIBLBtasEEP 00 | fRilowedy 't fhe

1n1€1£ﬂl §E9Q15 ogéﬁdﬂyﬁéogy E ﬁtiﬂu%ué%%T%thﬁing the

procedure for continuously checking t
CRTsspexpdd etiidyy bhet ORTSRITA annezxtnesttepstsm 58lcheckhegking

CRT.criteria in nd. of an [ink nt
of i FRifRHeHE 8t E5°B0302" Rub et antel Pt (gPhe o a
subd¥@Erals epdedi peBt, ne umds?dfnrgwaame i ncé hethE r pguktisus
in the transm ssion of a type 2 CQ report in a step
emboghiment, HOweBL1NEn GBPRRK b’ﬁan‘fh‘?s YHunetw tfe in the

£ rar¥s ford NoSt &P §9§ i1 cprdetgidnned ywhet @%g hege, i 5,

upl 1 nk data present in the UE i'n a next step

how@eqaencamglpdrinmgﬂaert up ifdandatta ke presemt iim BhepUEO3

o 45 i) CRRIGH SR of (R hadni Sigpent T the

vE feedbaekti @ﬁ:@bnmolsan.De‘i&S‘é}Qinig’lgiry,wH@tldéfl ofldakaduthl is

result in the transm ssion of a full type 1 report

p
presenty Wt dPS0E Budrta detfaille®l s HgpHh&ERL report of

typ& Off\wyi ede t ehsgaﬁakeraeseghgmgséaem 8£9tht0 HchaAnekate

qual ity information, leaving renmaining space enpty, to
feedh})i):l% clhreirmmsia el | t Adarhotimatlivon. fd  jugstiegd u}@ltiankwill

coo P 2 S SPEBhon 0P 080, BE: 1081 0B L0
step 506. Such a detailed report may be configured to
contain anything from e.g. 10 % channel quality information,
leaving remaining space empty, to 100 % channel quality
information. If instead uplink data is present, a combined
type 1 CQI report will be transmitted, as illustrated with
another step 507. Once a report has been delivered from the
UE, the CRT checking procedure is repeated, starting with
step 501. If the eNodeB provides the UE with an uplink grant
according to the described embodiment it will, however, not
know if it is to expect a type 1 CQI report or a type 2 CQI
report since it does not know if the UE has uplink data or
not. The eNodeB therefore will have to perform blind
detection to determine whether a type 1 CQI report is a full

or a combined version.
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anot her step 507 . Once a report has been delivered
fromthe UE, the CRT checking procedure is repeated,
wot@stingo with step 501. |If the eNodeB provi deBCt/BE200HN50683
with an uplink grant accordisng to the descri bed
embodi nent it will, however, not knowif it is to
expect a type 1 CQ report or atype 2 CQ report

' ' t .k the U
ol THE CROBNIHOTE ofB T IUSRE: (§OBBFT bl PR

sizedetret | oanabldet ehe neevdidmer ta t )1l GQ1y epaidw i Sthe
a full or a conbined version. The introduction of an

tranﬁﬂ‘ilsﬁl%oﬁr IAETGE LIdyRff iV ed Zeh e bnghr bl e lieRBHeRtion
and,t othiBl i ctsly, %kﬁ@ﬂﬁéheatrﬁﬂwg?fﬁi on, Tfren Ak 0k rgge'ﬂfgnd

‘channel quality information and,” thus, to provi
detegdwentulThe tuaenaef veuch bl |dn'd1adetceoxp1mnk Tmeansevbil now

| b |.l ust r at d
be lslu]t anodchgfmer?rrbggl manfvgk%ﬁw e\r,rgé)foéirlgl%vélve ?oltfr? ;ﬁ?éa Sed Meo

flguAIeS(E i Alfsogure i gurtdhes | ntié alnbt £p5, sbape| ynﬁ’hépﬁ Steps
OO 604 are basicall % perform ng the sanme procedures

600-20451 3p8 SRFIHU I h PEgdrE™INI wWhBF e AU COY AEFYFESof 25
step%y@%ozsbi Ehaﬁﬁgh%Ee@ opnhardedi gaked 9@%89%'05”t§£@p2 is

4, if nouplink grant is present at t
tran@mlutﬁ@dgpana dsdpresent chennré WUR, sthp §Pie of nheuplink

I d
srangDd " BBl Y e e anacner DR ok §EBRe R oRPRRE =

er mne e €7siz
the QE3Nthexeceedsod fcihéSUptLlilhRSb@b.dthv:Ll[Lf bkhiénksdehed in a

case, a report of type havi ng a specific size,
stepq 151 o Buhn v b (16 1 et SERGAT SUhe Sheh, The Size of
that! R@NSHK tachdo ehlodelsin @istep 88 shdha %MEfo thi® is

size of the uplink grant is smaller than Tl, the
the pragedud eCRay I‘@@Orrépesaﬁ edypahar elhavting upl smcgfacnt sige,

s1zegrad%ﬂ%%%np to % ééﬁéa#fégéhokﬁpileo a?sw?%?ed
to eiuele®l 2@ af stbp l6|0|6i nkfgr apteiverhi gper sthanod@ the uplink
grark £2NOldy 200 3 OO ePQLl, corLesROndi N9 Q1M e aten,
wherein the uplink grant is gradually compared to smaller
thresholds, T2..Tn, where Tl > T2 > .. > Tn, until a match is
found, i.e. the size of the uplink grant is bigger than a
threshold, and a CQI report corresponding to the respective
comparison step 1s transmitted. A final comparison is
illustrated with a step 607, which results in either the
transmission of a size n type 1 CQI report or no report at
all. The smallest threshold, Tn may have a small amount or
even be set to 0 if it is required that a CQI report is to
be transmitted on each occasion when the CTR criteria has
been found to be wvalid.

A simplified block diagram of a base station,
exemplified as an eNodeB, adapted to operate in accordance

with at least the embodiments described above, will now be
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conparison step is transmtted. A final conparison is
illustrated with a step 607, which results in either

wo b@stiransni ssion of a size n type 1 CQ reporCDRENO7/050683
report at all. The smalleststhreshold, Tn may have a
smal | anmount or even be set to O if it is required
that a CQ report is to be transmtted on each

i on r t ria has een d to
aesctIFRY Mhc Bl e b PRt o ELk B0E: I 3F o0 k8a0s, bfgfetooa
thatexemy ifiirgd ias tan 1&4‘&141:&'83 ad&pi@dﬂlﬁi)cl@p&f@t Bot Nnecessary

accordance with at east t he enbodi nents descri bed

for 4k e MNAPFFCRBAIBEdedcr FhEd SHaingEs dPERBELPB e ebgen

omitteld. igctoiBe yndersigodpthatingbeErsbAp! tahtY LeASORS;ts
units which are not necessary for the understandi ng of

mentiijpaed| ailmed tilvientdonente buen ordttled. Lntezprésedt oas
rs at unlt ntione n.this
T i e R T R

cunment etpr

smguel tumitwhich fay deadineltdrenteitiasoshagl enifist slrofarilyﬂ of
conbi nation wth other units in any of various
variguss PRES Lhafs "aTRe eNodeB 700 conprises a schedul er

701, adaptaddds afip nb@%&@teeéceedéénétﬁn@ﬁ WeeD, t BRapteq
eNodeB and one or nore represented here by UE

to hoinherathedgheduidng vthﬁwetlypitbal |g§NodrB uded one or
at d IFNL h I f
more? ecﬁ’é‘é %eg%é%téa Hlgun bg UEE gy '%{; “&gﬁ p(?j%){ Nob1,

€S a generating unit
whlccrhet emammhet higtc lahmnel sspatecd eedbackk i nhagmasbenl ink
is _required or not according to predeterm ned rul es

schegydfingur BanF bt ORRe SHedROIM701, CARRE 1 8 Gerfer 4FBSRATING

unltupwo”ik Orafdpdddy becd ragspithede t oyhbentE 80Qanhen ittate
i s found that channel state feedback information is

eedbeqii r edif oAmargldmk igr anteqgeresdt edr bynohe scheddirg to
S trans tted_to the r%sge%%tve

via_a
Pre%%%%{ﬂhq1ﬂ Ag Eﬁlfo?6i Iyres transcelvegggﬁé?raggl' and to
gened@@¥nedn stipl enkeeghaok, tohibeh tyhsmitted to the UE 800

when it is found that channel state feedback information is
required. An uplink grant generated by the scheduler 701 is
transmitted to the respective UE via a transmitting unit 704
of a transceiver 705, and channel state feedback, which may
be transmitted to the eNodeB 700 in response to the uplink
grant, 1is ©received by a receiving wunit 706 of the
transceiver unit 705. Also rules for how to interpret the
information retrieved from channel state feedback, or
absence of expected channel state feedback, will Dbe
specified in the configuration of the scheduler.

Also a UE operating in accordance with at least
the embodiment described above, will require modifications.
A simplified Dblock diagram of a UE, according to one
embodiment, will now be described with reference to figure

8. Also in this figure, units and functions not necessary
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be transmtted to the eNodeB 700 in response to the
uplink grant, is received by a receiving unit 706 of
wo b@stitamnscei ver unit 705. Al so rules for how POI/SE2007/050683
interpret the information netrieved fromchannel state
f eedback, or absence of expected channel state
feedback, will be specified in the configuration of

t S 0 U p [ nes
cor (% SERECMLEbnatlan o ERQL AR, L REREL R R e
omitnadifithtidﬁa &0&nrqﬂmﬂﬁnm¢dﬂum§< mla@raanofenanB 700
e_enbo now be describ

comp G ER6y 81 BrEREE B0 gte WY A ST el report

whenUBhES spadifiaet icenserab Neceassaldy ity Bdeyander siandidthg
of the claimed invention have been omtted. The UE 800

to agyhmehi EAfi RFmcment se NbeR®r Toed ébﬁp’ﬁl sddig generating
unltg%qraﬁd &maoéélﬂirégg gepera mglgg ltepévdzt VQ ted

he speci |ed cri iais oun accor
to deoeamynefwhbehewbadmmmpecukmawawmxbfﬂxnmnaTh@ fulfllled
unit 801 further conpr. ses detern1n|ng:
o be

t
or nfifi's 2865, ChliEpt SAE5 o CorTRE G o TSP

tranSiTteet efl adts fabfidher, Or tRot de@BEmibiug, WMt heo aig
respective CQl report is to be transmtted or not.

confegyredsity, eRberBiee nivdigidiarni an 80P Liisikc otif #glr d@st doeen
rece%gar nﬁhé‘h%@éivi‘g%uﬁhwka@ﬁ apt Qa§r9§§9e£§§18'51}ﬁ§?t f’féos

he retCelving unit a transceiver unit
of U&O@O@nc&ncﬁ oy esentenmt fhetbE OE rot .ndthe Tet edatenmining

.. unit 8Q2 al so det er m ne ether the UE has upl.in
unitBoh Al mhn S e T The et EBR. U diafe Sy hi iaca
to tidsni®y dakgothe 191 ze30ft ford ecehae@e@rélﬁmrilmgl@amnllmtr@ay

consi derati on when determ ni ng whi ch versi on of

takeckignelizet fe F efiraicied i} iRt iRbPsAPRSidpeation
whenc%et{eeﬁ?lrr{ rr[gf béh%g_er O%]Fé{(%l df %ﬁgl.lllfl%fd Jt%rt hfeygback

i n one or I's store
infoasaadbat tontwahhmthe @heecatlngpunttn@Oﬁrlﬁgee chEterla

specgﬁgleldabfolrl t1\£h(e)f U%n qul Ionk gcgran%lorgndCR'f‘f %BE' | Clasbl setored
within, or in association with the generating unit 801. Once
the availability of an uplink grant, and, if applicable, the
validity of the remaining CRT criteria, has been determined
by the determining unit 802, a CQI report is generated by
the generating unit 801. The chosen CQI report 1is then
transmitted to the eNodeB 700 via a transmitting unit 807 of
the transceiver unit 805.

The operating steps of an eNodeB according to one
embodiment will now be described with reference to figure 9,
where scheduling is activated in a first step 900. When it
is determined by the scheduler of eNodeB that a CQI report
is required in a next step 901, the scheduler generates an
uplink grant in a step 904, and transmits an uplink grant to

the respective UE in a final step 905. The scheduling then
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validity of the remaining CRT criteria, has been
determ ned by the determning unit 802, a CQ report
wo s00grmEn@t ed by the generating unit 801. The BODSE07/050683
CQ report is then transm ttted to the eNodeB 700 via a
transmtting unit 807 of the transceiver unit 805. The
operating steps of an eNodeB according to one
d no SGEi D eren
PO g Rar Y o v edel g e W VRS (e b Ga. o
one sﬁépr9861VVMenhetstepdéﬂérmayeuebyephessnhedubgrcnécking

or.t, uired in a next step
the §8fg %ﬁ s@ﬁ?&ggkrdﬁpﬁ@ﬁgﬁe |9ﬁ?iﬁ%ﬁno¥rP%Fst%p
if ROhliand d&©8SFokS @k ueésﬁgcgiaat U0 {dephespaet iave the
UE in a final step 905. The scheduling thenproceeds
eNodgBeor @R ngtyl iMRer®Fant hel CQIansgeted s ianaisten. PH4omend

tran@h&@E@ét' e'sé §B§p %&h %upeULe@r%%%ntqg p¥ansm1tted

checking t ndi t1on et her downl

othepwésent or not i.e. if domnllnk data for the
respective UE is resen deB an _uypl i nk
grantg ?ﬁﬁ%ﬁ%'v?n % tﬁ%n§ﬁP€ﬁ@&rﬁﬁl§Pe

the WhdeBhiilse desddiE@nkits Eé@@%@hbée@ootﬂeﬁweselo there
alternative enbodi nent of a configuration of the

the dlEEEB StEPIAAY iR Whehfieper 6hEBSt §O0R gurce 9P, awferhe
samet I'é% fdé's%rlsﬂe?gscrl ﬂ@d S:E@ﬁghgalen@o%ﬁ% %%Odl dofl 59953 &2,

he same as e previous e
it 1stdpt9®®;ned whedhéerdbwewlmheGHEa tiswpken&ntdadba nst. If

aownflifRe Hard (0 isrqsedtauhe| ub ok L ToBL ST e (oiRep 1o

comphltetin tad REXthrdsHH 103, tr@angni & haﬁturéltle@k dmd drsd fotinghe
to be below that threshold, an uplink grant is

upligéndeaded s nfenh 9@4beaﬁ@1fJWaﬁémtt e §shakdp psuplink
granEfus 9@ﬁ¥§5teﬁhgnugkb kQB C@?%ﬁsﬁﬁ@tgarﬁﬁhgtgp 905.

esent [ oad i s consi ere e too
If,|MmWe%¢E,chﬂmmehpknakeZhsﬂﬂbaxkeEdansmmssnﬁnesmmid the

pres%ggs’ upJIn

congsidered to be too high to initiate
channel state feedback transmission, and, thus, no uplink
request is allowed to be transmitted at that occasion.

To conclude, with more efficient control channel
handling, the total available resources of a network can be
more efficiently utilized, resulting in an improved network
capacity.

Even though the invention has been described in
relation to the concept of LTE, it could be applied to any
system that applies channel state feedback reporting, such
as e.g. CQI reporting, and scheduled uplink, such as e.g.
WCDMA with enhanced wuplink. The invention is, thus, not
limited to the disclosed embodiments, but is intended to
cover various modifications within the scope of the appended

claims.
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request is allowed to be transmtted at that occasion.

To conclude, with nore efficient control channe
whadhiing the total available resources of a petserki050683

can be nore efficiently uti2Bi zed, resulting in an

i nproved network capacity. Even though the invention

has been described in relation to the concept of LTE,

it could be applied to any systemthat applies channe

state feedback reporting, such as e.g. CQ reporting,

and schedul ed uplink, such asagmg. WCDVA wi th enhanced

uplinok. The invention is, thus, not limted to the

disc?Osé% §Wﬁ%ﬁxﬂeﬁPs ApSSTs PAPERBERTt 0 WovdB00) . for

prowldingusch®ghéi calians wekhbAckherseppaed the @ppendsdse
Ialns CLAIMS 1 . A nmethod in a user equi pnent, UE

Stat(18’(1510) 700¢p Briv@ it fg- EFahfet dstlatYe e dbers fofom t he
E 1o achastushiald o dy00ne cfiar acher iifd fb Yeddi®ived an
e (4655

steps of term ning er the
uplingc giread émompthakbgsanstﬁtmuntbe base statlon or not;

- transm ttin flrst t chan el state
feedbac aPﬁP&%&&Pﬁbn 4% nd Béégt n“papnel state
feedpaant ednfE&Bfal Loni tcashet headdE La,@atrl@elel &ﬁd e Uglhiked
grant; - transmttln%a (4 05) a second type of channe
reso§F§€elPe€éE§cﬁh?np§r £i & ﬁcéhvﬁddéélEaﬂéﬁkr§§éGFCe or

no ChaQQ%hs§E§Eg geQQQ%QKé'HégHHH énofaéﬁaﬁnglLl ate

has not recelve n uplink grant ei n sal d secon
feedbpgd gnfiovmertier o i3 Heddcdeedi lredouhare tdwe fiéor shannel
type. . A nmet hod accordln furthe
state) Redany e SR 0%} P~ BetbimUn dphrEPhereeRbved
an uglamielgrsirat, e Jiraadhacksd1d 0gefored | ¢ Ppé aospeaEbiedefon is
said UE is valid and wherein the respective channe
lessspggélﬂggdggég the first type.

2. A method according to c¢laim 1, further
comprising the step (402) of determining whether the channel
state feedback trigger criteria specified for said UE is
valid and wherein the respective channel state feedback
information is transmitted (404,405) only if said channel

state feedback trigger criteria is valid.

3. A method according to claim 1 or 2, wherein if
the UE has no uplink grant the second, a less detailed type
of <channel state feedback information is periodically
transmitted while the more detailed first type of channel
state feedback information is periodically transmitted if

the UE does have an uplink grant.

4. A method according to c¢laim 1 or 2, further

comprising the step of determining whether the UE has uplink
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information is transmtted (404,405) only if said
channel state feedback trigger criteriais valid. 3.
wa\emiimdo according to claim1 or 2 , wherei n PET/AE®O1AS0683
has no uplink grant the seeond, a | ess detailed type
of channel state feedback information is periodically
transmtted while the nore detailed first type of

aacalhBfBe! aahat p 16EIRCIGE 01 (BE] 90 oo RRTLONSAILY grope

ans oes ave an up I Nk
a scmetimédaaqﬂnmmgpztahmmmdn 0(5@7) ﬁzmnuheforxsdmmr i nNgoth
e step of determ ni ng whether the UE has_uplinkdata
Chan?%és?tagﬁ F?e?ﬂ%CEE?HSSr%%F+%? WL B hH A %B?Ink
grant a schedul ed uplink transm ssion (507) w |
consi st of both channel state feedback information and
upl i pk dat aetbod AraePHGHNACESY dpﬂ}gitno El &itm 2. orfygrther

ULt her i si
conpbfEH0E" HAOTBELA. DR MDEFhERCh L EREL IR MhoLlE bt
datauphiink fdaha upd ipike serRinta km:theﬂhjhmﬂlrp{ idekcd regresston a
6). Wil onsi st of onl nnel e feedback
schefiiR Bt G 6 X ReRLERAB ac COP g s cFarmres , of only
chanyBer 8kAtrsakdegpherUL BovRhE DNt ransm ssion is utilized

as a signaling of an enpty buffer status information
to the base station. . A net hod accordlngto claim5

! threl %@hﬁKﬁPhgggbgglﬂ '95 té %?'thb§e1n said

utilrzed as an acknow e nt “of the upl'i nk grant
schetihabdv\mltman$mamlsedS|snotnhasdawmJlnnzled &s A sgegimoding of

accor ny of .clLainms_1-3, wherein the

an ofgEg) PufferoshabuSt sREPrARGHPESFENCHE PRES: BE3RCTT ve
channel state feedback information is dependant on the
size of the received uplink grant. 9 . A nethod
accofdi iy tustdiad nﬁgcorfil}lnﬂhelioco?ﬁffﬂ%l My t W8egeép ofaid

sche%l?ﬁgé” ngl 1'1%1{57' Zetl%fns?tﬁ's‘élw ' nlﬁ.élran&t{f)lfed as an

acknowledgement of the uplink grant that was transmitted in

the downlink.

8. A method according to any of claims 1-3, wherein
the type of report to be used for transmission of the
respective channel state feedback information is dependant

on the size of the received uplink grant.

9. A method according to claim 8, further comprising
the step of comparing the size of said uplink grant to a
threshold (605), Tl and wherein the channel state feedback
information is transmitted in a report of a first type (606)
of a size associated with T1 1if said wuplink grant size

exceeds T1.
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threshold (605) , Tl and wherein the channel state
feedback information is transmtted in a report of a
wo Reostiidiype (606) o f a size associ ated w th TPCT/AEBaAT/E50683

uplink grant size exceeds Bb .10. A nethod according
toclaim9 , wherein if said size does not exceeds TI,
said conparison is gradually repeated for one or nore
t hr eshol : ei - T . > Tn.and.
mhergpﬁ g§§%$%%%%e%§f?sa%%&?gé Fﬁgéﬂﬁ%%iéﬁﬁ%ﬁl% 1f7sdid

size edoets ohotin exssomiat @l ,si 82if608pmpatisod ned hegtadually

cor G50 450, e g ST L i f " s

T1 Bandgwi dth, $herdoduat iBRreize, sanfdAOEnt N Go0es I ate the

associated with the uplink grant. 12 . A nethod
Crangaidrsdiary Afo aampreirtt iod gne@sgiond atleal w8 zewHé08i) n
remai ni ng avail abl e energy for data transm ssion is
included on the uplink as a condition for transm ssion
of thé.channettlsddt edemedback itof oangtioh. ti®: Areseding
Equi pnent, UE (800), for providjng channel state |
La iR b AR i (1 UE 14F " Blset BF ot FBRLER00JTANE pig r an
indiddtilorf Jf ithe ®athdvidith,” thededRFulatiikg Wiize,(804) ofkOkhe
det erm ni ng whet her  the UE has received an uplink
codgyriite ASHAIFE Hhee Wy &iconP8riolgranta transnmitting
unit (807) for transmitting a first type of channe

state feedback information to the base station on the
gr antl@d rasouetleodn aaserdivegy UEchasnyecef vethen puplciediing

grant, or_a.second type of channel . state feedbagck
claififior niBFERIBn & WG Eated FESOUPRES o G Bhanfef  d2ca
trarsdmt s f@edbacknenbiaematdronched gpsenkhedJ& hasnadtion for

received an uplink grant, wherein said second type of

transitigisian f ithg cderahisteda fFeedRel imdfompdd or. A

UE according to claim 13, wherein said

13. A user Equipment, UE (800), for providing
channel state feedback from the UE to a base station (700),
characterised by:

- a determining unit (802) for determining whether

the UE has received an uplink grant from the base station or

not,

- a transmitting unit (807) for transmitting a first
type of channel state feedback information to the base
station on the granted resource in case the UE has received
an uplink grant, or a second type of channel state feedback
information on a dedicated resource, or no channel state

feedback information in case the UE has not received an

uplink grant, wherein said second type of information is

less detailed than the first type.
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determning unit is further adapted to determ ne
whet her rel evant channel state feedback trigger
we@riosars1a specified for said UE is valid or nopCBBER007/050683
wherein said transmtting gnit is adapted to only
transmt channel state feedback information if also
sai d channel state feedback trigger criteria is valid.

15. UE Aac di [ 3 14, erej ' .
chanﬁ%l sztgatctgéfeed %]giﬁ{'l%f (r)mf%mt(?%%%s jf@’anSwngg?ltﬁégidrgli oy
determepoihggemdrtat #d Murtlganendaphngdunid @@BEyming6.whetdler
according to any of ¢clains 15,  wherein said .generatjng
relefifit CORfEH SHAE perT T Tal £y gaREr A  eeuomEC Ted
for k@S dat aid edalepoidr thde hRacanerkhe Waihast Agh sl dting
grant and a second, nore detailed report type in case

unitt Hes Updgpesdhai/e @Rlypl FRRNgRARL .cliemnel Ustageorigedpack
; a of. £l ai 13- 18, ' id_de 1 NLPg j
infolfafl¥nl ) 1R 221, NALE PRl TRy i deer
critariareshohdidTl and wherein said generating unit is
adapted to generate a report associated with Tl if
said size exceeds Tl. 18 . A UE according to claim 17,

wheres N Af ysaiad el ridoeso NOta gxCeedsrTlig Saikrein said
determining unit is further adapted to gradually .
chanpgpeattatt d TARATS o HFIITEFHR | 3F of€2BFMABERD in a

repO&Egﬁéﬁgkgée%T%%'J”%eMQ§£€iH?T$nftT?801) > Tn, and

el n sail nerafing unit is adapted to transnit a
report of an associated size if a conparison match. 19.

A UE according to any of clains_13-18 rein sad .
et ot i Rt Sr Saiar Y ooF i GHie | bie, WRREELS said

gene@¥8ihgbl gnever gy foaageta ttanspessb@icONIyhegepbidke a
as a condition for generating said report. 20. A

Secopg hdf S5 @cbaseest AERAT Y 700pe capr F3FRg thsschediiper 1o
up1ihR" oPRLAI BhRY,CBaRBRE, shate heedback fepme Wpe in case

the UE does have an uplink grant.

17. A UE according to any of claims 13-16, wherein
said determining unit is adapted to compare the size of said
uplink grant to a threshold, Tl and wherein said generating
unit is adapted to generate a report associated with T1 if

said size exceeds T1.

18. A UE according to claim 17, wherein if said size
does not exceeds T1, said determining wunit is further
adapted to gradually repeat said comparison procedure for
one or more thresholds, T2..Tn, wherein T1 > T2 .. > Tn, and
wherein said generating unit is adapted to transmit a report

of an associated size if a comparison match.
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(800), characterized b y the steps of - determ ning

(901) if channel state feedback is required, -
w@ensnaiing (904) an uplink grant in case chanpet/ssioat/esosss

feedback is required, and 32providing (905) a

generated uplink grant to the UE in order to receive

the channel state feedback on the granted resource.

21. The methed 1,09 0 Gl.pi 2 rei,n . sai d ,
deternfn?ﬁgﬁgtgggggéghgrt%bﬁ%li§g% g%?%@%iﬁﬁné%VfWhereln
saidiowrd tiermidsirey | supresert  isldgtedase stiatdlameanddnaining

ca downlink data js present,. generating_and ,
avaigiﬁﬁ%ﬁ%@eﬁﬁyugPFnKtﬁanTr?QﬁT i ABor fplink as a
condaciry & oW ddratahannali staifeedback on the granted

resource . 22. The nethod according to claim 21,

wherein said determ ning step further conprises

determining (903) whether the uplink load is bel ow a

threshold, th, and in case the uplink load is bel ow

sai d 20hr eshokthgénemata ngaand spramdicth ng7 @m) upbimpkising a

nt. to the UE.. 23. The nethod according to claim 20,

scngt iR n 2k G iR EEREaR oIeF { EPRRSCE fgEM f UF
(80@Ur pORE PhIeERi ¥iingea W) i Bket EABHHI 881 ON on the

granted resource containing at |east channel state

f eedbadietegig Nifer i 1t hd fushiamietr gtsires SieefbReSmMithe

WE-d$ used for estimating the uplink channel quality
reqfor I'i nk adapt ation and/ or channel dependent

scheduldemng reft imgl | (W0 4daka fupdimikhgrdbt 24 cike wathadl

according.ta claim.20,. wherein an uplink grant is
stats %ﬂﬁ#ﬁ%)%ﬁﬂ?qﬁ?*ﬁﬁdTiﬁ? ur pose of mai ntai ni ng

upl i nk pRGlIieR| Z@tdson.a Zenehie e ipAd ke GAadith@ ot @he UE
. any of clainms 20-24, wherein the size of the uplink
in QF&WF'i§°Va¥$%%¥%@ the channel state feedback on the

granted resource.

21. The method according to claim 20, wherein said
determining step further comprises determining if downlink
data 1s present in the base station and in case downlink
data is present, generating and providing an uplink grant to
the UE in order to receive downlink channel state feedback

on the granted resource.

22. The method according to claim 21, wherein said
determining step further comprises determining (903) whether
the uplink load is below a threshold, th, and in case the
uplink load is below said threshold generating and providing

an uplink grant to the UE.

23. The method according to claim 20, wherein an

uplink grant is provided to the UE for the purpose of
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26. A base station (700) conprising a scheduler (701)
for obtaining channel state feedback froma user
weouwsprand ,UE (800 ) , char act er i z BCOSE2097/050683
a generating unit (703) adapted to determ ne whet her
channel state feedback is required or not and to
generate an uplink grant in order to recei ve channel
feed . fro ! an ed resour ce in
recezléélglegchgﬁng?pcl?fg{e télggglg% X3 r%ﬁu %ed tanted resource
conttaiansty tdt ngeast tcl(d]ﬁme)l aela@tedféedbaans mahdt hBettphinnkhe
rant to the UE, - areceiving unit (706) adapted
uplltq'ﬂ( I S he r%‘f‘aFE‘ef élgdkfagcl(‘lﬁgrégﬁoﬁ§élf“6tﬂﬁ% the

uplﬂﬂ]@néﬂhhﬁsﬂ Rl ar 86 . 124k Adass Sfcﬁi'&ﬂd?&ﬁ%%ﬂ&el
to claim26, wherein said generating unit is further
dep@dmtecﬁqf@%ld«ﬂ%@faﬁlmmmiﬂdagﬁarﬁr% tiige UBE i n order
to receive downlink channel state feedback required
for link adaptation and/ or channel dependent
schedudl.i nDhof mdmmald nkcdataitg tthe &me tlve grlaeteth an
source i f,the base station has do |nk data.28. A

r
upl e IEPRELI oh® ad¥odi t &%l Gt gr eFResurpose of

ma irgeieliald ApIURK dyindridiesa adant ed to provide an
uplink grant to the UE in case the uplink load is also

bel ow a threshold, th, such that uplink data from

ot her, JUES, | | e, Iy af t base
st at i205n' arl(;%\%r e%gltot&g c?g‘?ﬁw&%& ﬁeréégg g% dggaeh@? at§ |%n§ 4

whenmirnt tle fairdeherf adeptugd itndk prewitde sarvauplalbylle .grant to
the UE in order to receive an uplink transm ssion on
the granted resource containing at |east channel state

f eedback, pangaybersit i d S@bedubﬁxﬁpt§s@3?pta€d dched®Qer
the uplink transm ssion to estimte the uplink channel
(70Rualficry pbEalnhRIadaprEeebn shd/or ferdkask dépendent user

quﬁ%%ﬂﬂj&ﬂégmHmi@ﬁé¥5%£% :ﬂ?Q&Eby:

- a generating unit (703) adapted to determine
whether channel state feedback is required or not and to
generate an uplink grant in order to receive channel state
feedback from the UE on a granted resource in case channel
state feedback is required,

- a transmitting unit (704) adapted to transmit the
uplink grant to the UE, and

- a receiving unit (706) adapted to receive channel

state feedback in response to the transmitted uplink grant.

27. A base station according to claim 26, wherein
said generating unit is further adapted to provide an uplink
grant to the UE in order to receive downlink channel state
feedback required for 1link adaptation and/or channel
dependent scheduling of downlink data to the UE on the

granted resource if the base station has downlink data.
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30. A base station according to claim?27, wherein said

generating unit is adapted to provide a UE with an
woipdosnksige ant for the purpose of maintaining upti/ek007/050683

synchroni zation. 31. A bases4station according to any

of clainms 26- 30, wherein said generating unit is

adapted to generate an uplink grant of variable size.

28. A Dbase station according to claim 27, wherein
said generating unit is further adapted to provide an uplink
grant to the UE in case the uplink load is also below a
threshold, th, such that uplink data from other UEs will not
be negatively affected.

29. A Dbase station according to claim 27, wherein
said generating unit is further adapted to provide an uplink
grant to the UE in order to receive an uplink transmission
on the granted resource containing at least channel state
feedback, and wherein said scheduler is adapted to use the
uplink transmission to estimate the uplink channel quality
for link adaptation and/or channel dependent scheduling of

uplink data from the UE.

30. A base station according to claim 27, wherein
said generating unit is adapted to provide a UE with an
uplink grant for the purpose of maintaining uplink

synchronization.

31. A base station according to any of claims 26-
30, wherein said generating unit is adapted to generate an

uplink grant of variable size.



