BENZENESULFONANI LI DE COVPOUNDS SUI TABLE FOR TREATI NG
DI SORDERS THAT RESPOND TO MODULATI ON OF THE SEROTONI N
W6 200905PECEPTOR BACKGROUND OF THE | NVENTI ON ThECERB®8$164990

invention relates to novel benzenesul fonanilide

conmpounds. The conpounds possess val uabl e therapeutic
properties and are particularly suitable for treating

di seases that respond to nog E fi.on of the serotonin

5-HT receptor. Serotonin (5-hy roxytryptamne, 5-HT),

a nonoam ne neur ot r@nsHad tefaAned dosabt h@r none, s
formed by the hygsmeylatd onsenekdecaibaxyr@yd on of

trypt ophan. The greatest ‘concentration is found in the
enterochromaffin cells of the gastrointestinal tract,

the remai nder being predom nantly present in pIateIets
and in the Central Nervous System (CNS). 5-HT is
inmplicated in a vast arr ®ESCRIPAYONoI ogi cal and

pat hophysi ol ogi cal pathways. In the periphery, it
contracts a nunbEAGRGROWS PFNTEHE| éNVENBIONHuces

endot hel i um dependent vasodilation. In the CNS, it is
bel i eved to be i nvoF¥eddief athe deveiHge©™Bf f uncti ons,

i ncluding the control of appetite, npbod, anxiety,

hall00Mi nat i ofse sbeepenvoninviengiand pai dipemedti om part,
NeWrOng, diftals S8 eLesBoll ate LR Sefolanardl for Theatus
function of 5-HT is exerted upon its interaction wt
SpéEPRT¢S(-ser ot onergi ¢) neurons. Until now, seven

types of 5-HT receptors have been identified: 5-HTi

(W th subtypes 5-HTIA 5-HTIB, 5-HTID 5-HTIE and

5-HTIF), 5HT2 Wit h. subtyp 2and
5-HT2C) , 5- g’ chﬂrﬁgl%‘)(kﬂ% ’ivﬁH%Alsautb V5&& 5. HT5AaNd

), 5- FW and 5- HT7. st of these receptors are
co%“gﬁ to GHTGERIAES hat P b ¥Rt Uhe &Oti Vit REE of uplink
elbheedmdem@zﬁgexamjdmﬁ oss pbesphdlritpagedegl heHigh-Seed

195 HTL L ecept re ver d to
%% . Pa?asg %fhgé arg%¥%§r|bufgg*g%roué%ou?f?ﬁmatlon
||nml&Suﬁk|bned0@hbvc@©ns@atsregl@wiﬁﬂrtdﬂﬁwneuamdndower
Sh%aeﬁyogh Add LY 10, antd PSYCHRELCSca Theg MDdEEALT 0Patys

of the 5-HT receptor by suitable substances’i's
exFEPCEF St o 'RpiPEve CBFESPH LI sorderdaPAel udPRguUtions  is

Cogﬁlletﬂf\i%l@}t‘ﬁfuﬁ@ﬁd oRsf1seh1as audefieit ghn ﬂﬁﬁEﬁYlty to

cognj.tion | earni n ticul ar associated w

N SR S S a i D o PePRE L oG e tHae s Wi e
nlbdrmﬂghwkxwepommammﬂam&,aabuembumluyﬁl(nt
di sorder/ hyperactivity syndrone, personality
di sorders, such as schizophrenia, in particular
coghitive deficits related with schi zophreni a,
af fective di sor der SUMMARY, OF(&PEc JAVEN, IQHXlety and
obsessi ve conpul sive di sorders, notion or notor
di $¢03¢r s sudﬁmaspfewemhsdnvendﬁeeadea%ndeepik&mﬁﬂoped in
M graiNgscs! eep gheorg%éeﬁtncéyg&@g g stybances obng in
the Crcadian rh eedli ng di sorders, such
ané@é%#&ué@d‘bu}mnﬁﬁsp@éﬁﬁaNHDgé@?rdﬁﬁﬂé%ﬁWhaﬁnd needs 1in
di sordersstsuchaas Indvd able: Boyd+ Sypekonmesudi geasgsved by
aSSOCIate mnthnegﬂﬁgegeneratlon such as strokeh 1
spuchlaflre&rt Head 1t © affd™R8ad CPAfaPi e¥YS Sdentashnologies.

rocephdngd,y,addict poasdhseasesnandnobesi tiyeeMdeveloped

02 ik 6 MBS MBS S GRS o,

be@@@né@dﬁﬁ@hanllllde conpounds having 5H 6 receptor
antagoni st activity and suggest the use of these
compounds for the treatnent of nedical disorders which
are susceptible to the treatnment with 5H 6 receptor
ant agoni sts such as certain CNS di sorders, drug abuse,
ADHD, obesity and type Il di abetes. WO 2008087123
suggest s conmpounds havi ng 5HT receptor antagoni st
activity for preventing relapse into addiction.
Fbmever there is still an ongO|ng need for prOV|d|ng
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as D2-receptor, in order to avoid or reduce

consi derabl e side effects associated with nodul ati on
wobomhemes recept ors, such as postural hypot ensPOIVEP2008/064990

refl ex tachycardia, potentiation of the

anti hypertensive effect of prazosin, terazosin,

doxazosin and | abetal ol or dizziness associated to the

bl e of the oci-adrenergic receptor, weight gain,

Se R tr i o Doty 1 4+ o Gpteten T aind8hlion,
depressantcdnpgssassnchatedihg theandd@ekade cofpldeality of
Hi-r%qf%ptor, or extrapyram dal e t..di sorder, h

as bé'lyst.gr?i’a,dep%er 1flrf{s%nl}égr%n A a?ﬂ%éiuar}gﬂtlgrydi%% Pre-8¢fdcted
dysiwndegdiianer ¢abbitesyndromel orhenddorbnetef faect buffers,

such agRakact idhel eyatign (galaghiorrheds  puffer status
gynecorasti a,” nenstruyl changes, sexual g%sf unction in

nmaltEPPrtasoci 4PEBAES t heehPotkade of” t héhp2- rBEBpEBESCted
It dosican 1) _e@iteﬁdﬁté@,e ramsetﬂﬁmmm&ﬂggt @l proMidle status
conpounds ic ave a high affinity and selectivit
ot I TR S P Bt e et Ep  the
di $orfders sedtatedrépontiad f €ctrrdtbyletshienstdB .r ecept oertain
Th sho al e ar | agi cal
pr%?’?’era%%%g%a 0 IR L i f@%nd%&ga&gg g ‘ormat
mefapénilzest abifiey. sSEBVMVARY: O THEq NVERI'—!—'h@JdI tchfgted by
nowpkeen feund dhaly the hrnzanesul fonam de-compounds, some
of the formulae (l1) and ( 1.1) as _defined herein, their
ph%}b@ld&ﬁie@&lsl'y ot ePdtied lddivd abdirGSorr SattEhngorfstions
N exinles stdrereofu feodit bidsddi x sUrnpitisi igraiito bearer group
unexcpect ed sel ective bi.ndi

d ) h -HT
ORI A PRt ROl R LR AR e Lo

th ounds of formul ae (I nd (_I1l)wherein Rl s

ny BIEBER or et NSO R Sga i et it FBliral Tty of
hy dragen, ddatard neefCl-tGhal koxyatos ddmori sed ed Cing2buffer
al koxy; R4 _is hydraogen, Cl1-C4 _alkyl or. fluorin d

o ey e Ly sl o Preonet Lolirker, status
f | weriondatied ClegRaal kyl Th€l-C@rdl kbxyfer fdtsdnisnaredorting
Cl-A2 ralik ey, and-£28,d8y hydragen. flyolinesr 8L, status of a
chlorine; and to the physiologically tolerated acid
ad@ilti%d® saPfdCanBSRRer N-9XPdes t héi9eft1oTiRd [preséhfe 1ong

I NRIFAON A0 d elad@s: 10y af Phad heeettd 68N €OMPOSHEPBRAL ing

whi ch ¢ ri ses at | east ane benzenesul fonanili de
g e L St R S g T

one @%}{si ol o%i cally tolerated acid addition salt of ,
(1 )[0 ( 11) EndIYre atPeasTephe, NFORI (?@Sdfgn(ait)m&r ynit 1s
| 1)-onfuheredappbopsi s e deegetrhere Wihb physd olegifeal | ¥tatus

acceptabl.e carriers and/or auxiliary substapces. The
or GG iAVent 1 BT ur t Ker " r oF BFEE {63 he” bk ofh"
berzeresulyf ohanidordeincargeunds ohgt hévef ot oogad(ffleror status
| D gndhar, physhenegl cal Iy rhol ecated; aci d.add s, ene
salts thereof and/or at |east one N-oxide of (]1 —or (

| 17esifgpe tgingpadi iy d Sphapnheeutedalt cofPpdgi tdegignate the
optieRal Iy dreget haramid h adpd astiy one, physi ohrghcahlYtiple
acceptable carrier_or auxiliary substance. The ,
compodiTds arY sét et TRt 5 A Pelepter 19gans. Sahtsng data
t he@eg@mpoOundsrar ec pactéduktarkyhsudt ablm f @smé hembodiments,
”g;%te”eaés"fngicﬁ'ﬁrded& of ;the gentral nervous system. .y
addi ¢t i on°dPséased or'o esity, "as these disorders and

di séasds anéfkirkebyatosr esgordt iy i nfduerici ndpssy tHEre 1s
recept ¢fr ildigands,, 1 Ther ef.ore the present invention also
provi des a methogfor treating disorders in mamml s,

said nmethod conprising adnmi nistering an effective

amount of at |east one conpourd of the fornula (1) or

( 11) and/or at |east onephysiologically tolerated

acid addition salt of (I) or ( 11) and/or at |east one
N-oxide of (1) or ( I1) to a subject in need thereof.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The di seases

whi ch are susceptible to treatnent with a
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central nervous system in particular cognitive
dysfunctions, such as a deficit in nenory, cognition
wan@olosm@pihi ng, in particular associated with PCT/EP2008/064990
Al zhei nmer' s di sease, agerel ated cognitive decline and
mld cognitive inpairnent, attention deficit
disorder/hyperactivity syndrone (ADHD), personality

ch as schi zophrenj a particul ar
ColRETT S qoti, s P Tk o chsh i Wl er status
af&e@bmmen@1dmndEﬂsImagﬁtdmpmkaeBSbyws @ﬁxnefyrmadlon and
obsessi Y8n§ éé e disorders 0995%1@”
di sorders suc arkinson' s |seas e |
m gaiese, oSl e@fiomn@drl@@rs (ifrelavdimg dnstqrmahc@@bdﬁlments

thend readi-an phytthn , steedikng dibsorders, rs¥ghtaSmnay also
anorexia and bulima, certain gastroinfestina

di SOFBerSesdch &8 1 rradidbIRe B B oS e Skl ednd & 6-
asme;l abﬁﬂfMthsﬂ:ﬁéJf odegane&@ft@ﬂn seimbcalSneﬁiﬂs)ke,the long
@ %I d traunm nd gad injuries,. incl % .

P é&ﬁhaﬁ Usdrﬁ%P% He7i 6HTERG SBEEITY S A %%n RgIments
tooﬁhe bAvensi omf at ihéasmaonenbenzenasul fseamirti dethereof
co geperal e . or havi

e e v L
t r S&tAg Nt h@I@lﬁﬁﬁéﬂqmtrﬂfu onelde di Beabed, diesor dekso or include
nmedicgal-dindi cati pnse r PEoyi dedothe compounds @fr theup of a
fornul ae (I) or ((11) of a given.constitution may
exiPsOheF dlpFéPéﬁFYSpatlgpearFéﬁé@neﬁ?éreForgéQHﬁpl8f the
| f htikele spOSpess rong Onhafidr€oment &t s HDf rasfmrebeyrer group
pol%§ubst|tut8d rings ar dgug e bonds or .as égfgfntro
t automérss,® i P Ps &S0 p033|b & -f'o Use engﬁtlo group
m xtudifes,. in particul ar racenates, dlastereonerlc
m xtures and tautoneric m xtures, preferably, however,
t h¢0008¢pect i T essenttihalrl y pmbedemantionefs the  present
di rs and r 0 un :
%%%%ae / o?n( %§§£§%§yor Ih?ﬁé%?gga tgéggdfgﬁng unit
t heion fINgoxiedes .td t m@quq@wase posst bl ef t oauselurality of

physiral-qgi cal |détte(8t%rr§;t % Sal s of githes compeunds: ofne of a

the formil'ae (1) ( , €s eC|aIIy acid addition
sa[Ptlélr\ﬁnltlﬁth%u @r@gﬁ@éﬁ%ﬁ@@ol %P%%El%? dSOEeARIES N9 to
of tsl teahlre 1aRysi o qgiﬂ:@ﬁsy, tol @sal @gh O gaMiSi 8Ndonfigured

i norgani c .aci are drochloric aci hydr obr om ¢
e BRGRa Re RErd SEul fur PLosRTAty B8 CBLEELE  scatus
G r@@o&h&m@sulfonmeta0|d$epsm@hn@s net hanéesul f pneeselected
aC| ti [ i ds z u

R o o S
aC|td> FOmBENECAERd, 2 | dethifeTackFdathar t BePer hci @dup@éwork
acigd.and bJ?rDZQb@o@@bgceamﬁezrh uthdi zaklre racidsc @ ereporting
described in Fortschritte der Arzneimttel forschung
[ AdP&REes def i8rGgSFesear ch], Vol ume 10, pages 224 ff.
Bi rkhauser Verl ag, Basel and Stuttgart, 1966.1t is
| K9 e posdinbl eersaige RIBROABSNSE, t heheonbblRgs oftatus

t hedonmuhae (dornfc ( ildl) @oﬂﬁlgm CONPOHNESmCoAt abNrfer
a basic nltrogen atom such _as the H:J rogen at om of

t hé Spitper AR gt Bt VVerheadr GARFECHoIet | %%e neAtronegating
i notthectabower def i Bithicans afpdiie V&Ehébb@&r&rijffekestatus
t he tern1ha|o en - collective ter for |nd|%ldua

Ilstfhgs of the |nd|V|duaoﬁﬁ%§ n%ersep? ?efi butfer
Cn-sCmtiusdi ¢lat es siimogac hr adise bherpgsgw@w@ nunbédlbionally,
carhen Al NS, i At hegroyp. Asusedherdin: ClsAabhyhs to
is a straight-chain or branched al Kyl group having 1,

2, 3 or 4 carbon atons. Exanples of such a group

i nclude nethyl, ethyl, n-propyt, 1- nethyl et hyl

(i sopropyl), n-butyl, 1-nmethylpropyl (= 2-butyl),
2-nmet hyl propyl (= isobutyl) and 1, 1-dinethylethyl (=

tert. -butyl). As used herein, fluorinated Cl-C2 al kyl

is a straight-chain or branched al kyl group having lor

2 carbon atons, wherein at Ieast one hydrogen aton]

~ ~ A o - 1. 1 ey o
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6 or 7 hydrogen atons, are replaced by fluorine.
Exanpl es of such a group include fluoronethyl,

walzdosmesret hyl , trifluoronethyl, 2-fl uoroet hyPCT/EP2008/064990

2,2-difluoroethyl, 2,2,2- trifluoroethyl, 1, 1

,2 2- tetrafluoroethyl 1, 1 ,2,2,2-pentafl uoroethyl,
3-fluoropropyl, 3, 3- dlfluoropropyl

3, 3 | uorop t I ro

2 % %rrtéfngue%t %‘?g%%gprz%%%/ﬁjg o% ‘?ﬂtulltqrpq% Q)QId'lo bearer
, 920@P§ -3- heptafluoropropyl 2- quoro 1- met hyl et hyl ,

2,2-di fluoro- 1-nethylethyl,

2, 0010 rifl udmo- s_l_omfet@y}b@cﬂhlydants, the designating unit 1is
2, %’o%ftlrg‘ufrjelrﬂor‘eol c(ﬁf;}f ldlé%rlgﬁﬁ%tt%yl %ﬁ%hylo&% Cbuf%%rusggatus
hereln Cl-C2 alkoxy 1s a straight-chain a group
ha@eﬁ@r£16E12 aron atons mﬁﬁ@ﬁelslﬁbuﬁﬂJfﬁﬂ@%ﬁﬁt Upllnk

r ergicRder yof t § he omhecWae Vi s ang ownléﬁ@mb@@ml €8atus
of such an%r E are nethoxi and ethoﬁ¥ used
herr&PRE ' %or i hATBAECL- 2 aPkox§FT s Hh al B GOl ras
deﬁbm&@namam@- whet eiirs atohéagtrode,tce. gnld, dsinake the
ydr Aato er [ ne ns :
A L e Al A DY B MR P e ipe
di blulidnemetﬂm@(ydlff@fdérubr opethokparer fdnmonwethloxying data
2, Zedichlqugy Oﬁf@DMlegtgdztBEéEhHQBoet hoxys apd émbé%ilments,

,2,2-tetrafl'uoroethoxy. In the forrmulae | and I
|nF@@ergeSSQH%EHn@6IMH@hoﬁﬁnaF%n66§P¥?6n§“bfd@ﬁégnate the
berzene rbagrArfi gshtpsef espetk Bpodidmeidt ofvhihe there 1is
inventl rel ates .t.o.conpounds of the fornulae | and
|11n§3 €ﬁFn%h3P&&€§I5 Cay 'tolerated salts and to

I ii xwdes t her eof mhereln R1 i s._hydrogen. Anot her

YU ed enbodisritt SR AEFRVENL FBﬁ et pfer status
com@@@m&in@f fidienafrommyt aenlpandk 111, b t el [nformatlon and
phar nmac Io al tolerated salts and t the N- 0x
th%%eof9 eﬁ%:% g %Eth FEPRTbra er@% enbo&“ﬁglses 3
ofbwhe8|n®énumé@rm@kates tofkmﬁp@undSlof(Jﬂh@rfoemhbaements
I I t ha l;09 e sa
and To ChS"N- o (HeS t her gt wherer i P, i & hydrogen =10
An§PW@ﬂl§ﬁb@d@mQﬁt(ﬁa@#ﬂab@ﬁﬁﬁﬁl%ﬁPWRﬂ%ﬁ%ﬁﬁ%%ﬂer and a 6-

compeundsret -t hei for mul ag c@f‘gain, ey gine s | Sthe long

LH&I I n the conpounds, erein i s nethy %
caPbon o4t othatht  tarrf s ®e 8F8§Fe§oﬁlpdfelrﬁee§r o Segme“ts
chbﬁallsyblﬂhus<x@ specofine tephodi nesth of dhgment  thereof
I NV nt| l.ates,. 1o co n of _the for I I
the%rrre P&?Co ogF%afiygﬁgﬁég e ég s%an ?b ?ﬁ%ﬁg' In
N- @':ﬁurd:@gnt hemdofdinghrerei n FR2ej smﬁéhhyll and wheked n thelude
carhon a4 thal, £aIri 88, K2 Nas 3 CORKIIWALION . group of a
Anot her specific enbodi nent of the invention relates
tohé@ﬁﬁéGnd§réPrﬂﬁé'fornﬁpﬁe Fagdag | Peaggrt hgrpup of the
ph@rlmmltogp@abkytyolﬁa9t e@oﬁg&ii§e and tedihe Neaxkdesgroup
th reaf , wherei nd wherein the carbon

Vet acaPPng aﬁflﬁ%s 8ﬁ?r5‘gdrfbt?oﬁad&|oke‘?ﬁasreer group

pr@béﬁe&d are m xtures of conpounds of the present
i nvention, wherein the carbon atomthat carries R2 has
S- ¢01)112|]gur at iton omnBteenrf | g@mabd@ﬁnenrcespe@tlvehy present
These m xtures 6%%§ontaln equ anounts or non-

AmOUES ToF T hé e SRR bt DR s <ox

nomoequalr iagount sisefyet hef cenpolmdal 1{yr egpecuively, and a

th 0 r n ar o .tche f
%&R:éc'%%‘ég ?C ﬂ%ééﬂ%ioaﬂdorsnglé%@tﬁﬁg <ﬂné otf amia'l%ﬂéllty of

5c®aﬁe|-@@rl@tqt@@l v@CtIthr@gCa”rf‘d @@r@ﬁmndﬂma tt@r mhe plurality
“enantionerically pure” means that the m xture

contains the respective conpouhd in an entani oneric

excess of at least 80 % in particular at least 90 %

(ee). Preference is given to conpounds of the fornul ae

| and 1', to their pharmacologically tolerated salts

and to the N oxides thereof, wherein R3 is nethoxy,

dlfluoronethoxy or trlfluoronethoxy, |n partlcular

L, Y - o Y



2-fluoroethyl or 3-fluoropropyl. Mrre preference is

gi ven to conpounds of the present invention, wherein
WwW®RI0mw39993Ir ogen. R5 i s preferably sel ected fronPtH@P2008/064990

group consi sting of hydrogen, fluorine, nethyl,

trifluoronethyl, nethoxy, difluoromethoxy and

trifluoronethoxy and nore preferably from hydrogen,

nme i fl 0 I It r ; .

o S e nOBREron  “RE S Ty ogen fraretbfdeing

andeReEs paPti cif argprieted r edenbédi aemtlwfathey of Dbuffer

I neenth@N, r 1 41 el e6tRPc i r aBpbhughynen Metdlybre-selected

trifluoraonmethyl, nethoxy, dlfluoronethOX%§and

t 1 iCPPAGaEL h&XF S5t Sror 75t efer abPHV 7 61 et hoxyeand  for

di fdovarenetzhaoxy. BR6 bsfpeef esabkysselregpbed f eom thenetwork

group..consi sting of, hydrogen and fluarine. In a

pa%FW&EFaH‘br8?%?%88“é%b8§$ﬁ%n€h%fEP gefniﬁhq?ﬁ%,rﬁgortlng

i s floydredgers iigmadeot-her particul ar preferred

enbodi nent of the invention R6 is different from

hy d0dgén, i n Ipardnec Wndarodilmeord nef tdle Rorésewi f fevention, a

fr ro jt_d lLocated in-the 5- .

6. Botiton eftrio S BRI PRGY B afifte it & rhalitisy of

t h&se feamwpouiriscoflnheoher mil ae Plamdlity t@f theprselected

ph%%%@ﬁ%ﬁ%%bca&éﬁiéé@éﬁ&ﬁﬁf sal tshand 1ot he N-oxidesrers,

t hereof, wherein R3 1s net ox% and I s hydrogen, or

R3 e 1fBthaXy arf'R6 ¢5 f PuoPilngaBditig [Heat’eet 9L t hetatus

5- reotipesi t teRmetst hedbenzeneyri ngy orhkot hpR3-a8lected

R6 are .hydrogen or is _hydrogen and R6 is fluorine

oG oA e T s 287 G TS G 61 t Re Bernestatus
ri mgpoAtparbi cal aneprwefler rédvembodimeniccofrdphee  with the
in i S u formilae 1+an -
I’ jb%gge%ﬂes{t%tgﬁsgrré c%]?gg?cga?%mggl l-éjllr%%tlggasr{gaéldt's .aInrg tg(e)rtaln
t hemoekinged sther €BE, whief&¢h RBlaUs/dr sgeRréing  format

methvlimiB2 4 Solw ek 09en 206 smetdyd vt iy PaGELEHEAr created by
hydr ogen; R3 hydrogen, fluorine, Cl1-C2 al koxy or

fI&@@iﬁ&ﬂ&TWEEﬂEZQﬂl&%qﬁhﬁnQﬁiﬁ%ﬂﬂiﬁﬁﬁRﬁ prt. In some
metehoxy,i mdinfclsyor onet kaxyrsari tyf | & F ugresreidiexyted nconditions
particul.ar hydro nmet hoxy;, R4 is hydrogen, nethyl,
etﬁfﬁ?rﬁﬁﬁﬁoﬁypéﬁgéff%%ﬁﬁ%ﬁﬁwﬁ%ﬂwlg% ?sr%e?%c?%%rgFoﬁfoup
t hetgrowy cdertsi $eiviegdofa pydregerc tildudhireshoiest.hy|
trifluoronmethyl, nethoxy, difluoronethoxy and

tri[0014pr onet hoxy cand anor e qpitefdimadltys f r othdydpdgenl ity of
met h a 1. fl uor omet.hoxy; ' \ gen
fI%%&ﬁ%é,% %%ﬁ?iE?Hégiﬁ%ﬂiﬁ?ﬁﬁ%ﬁgﬁkéﬁﬁp%g%%sgt%gﬁgo?uffer
t he thénzsene epiong 1 nAnohgsnethe aodnpeundsoof thigfer status
particylanprefersed enbodi nepf.: PLEEGLENGE Ji$ Oi ¥€Porting
to those conpounds of the forrmulae I and I’ hei r

tot
phaPHEGH BFive 895 F5108Kcat e KR st i @ P hee N okdbles of a
t herieofle Wagtebn R3atsrmedhexy. and ARGl iits dwydnegencher long

R3.i thoxy and R6 is fluorine being |located in the .
5~ BYE 6 Ep gt G e Sz ei ¢ gt T SroBOth B BRECT i
R6 aate fifgdr agenuer oR3 mus thydreogen iantheRb eirs ofrougrsi.ne

being |l ocated in the 5- or 6- position of the benzene

ri lrp@ls] parti qui aj'ongsﬂb@l?ﬂ)@ﬁm?(lté)l ehet h}%s;ji@\t%lﬂiir@‘l unit is
rel at t 0_conpoun of the formu | and | t.0

hGOP T pRAR RGO 0gi CAIY y FoTerated SFts ARy FHfRE Status
N oxipdes itnlger elofymather ehean Rl thsrkydrieggernswof f netdryt ; RR1ink
is r [, rticular _hy en;

o1 oy o TSt 18D aTicony br oFarag yotate
meti§®Ry, L 1dicf | ubpBReEhoxy oFDNt ri ¢ Ubt biret kg¥pdiments,  the
particul ar nethoxy; R4 is hydrogen or Cl-C2 al kyl; R5

is hydrogen; and R6 is hydrogeh. Another particul ar

enbodi nent (2a) of the invention relates to conpounds

of the fornulae I and I', to their pharmacol ogically
tolerated salts and to the N-oxides thereof,



wherein R3 is hydrogen. In this particul ar enbodi nent,
R6 is preferably hydrogen or fluorine, which is

wo owas9i n the 5- or 6-position of the benzeneBCT/ERZPOS/064990
Anot her particul ar enbodi ment (2b) of the invention
relates to conpounds of the fornulae I and |I', to
their pharmacologically tolerated salts and to the
N%lsq(é‘?lattq%reoﬁmlﬁm%re O].B?l ér%!ﬂuc%bo' ngﬁl%n &e@ﬁ;nate the
particul ar e bodi nent er abl y hydr ogen
Andomer  parftfiedul ﬁtmdumﬂrqmg of fereat nv‘élmfﬁlonmultlple

r ebRtres 10 CoMeunes Of« t heaf or milae ! Andids . st®ring data
t hei r phar macol o i cal I%qitol erat ed sal ts and to the

N- OKIYEES thelr BoTS e%ﬁ%‘f ntREISFROEd: 4 @?m%rembOdlme“tS'
fl worl naéedgﬁitﬁﬂrgald«yﬂt Anrot henfp@ﬁteaultaf eirzadinaerat the
(4)..of the invention relates 0. com und t he

forsrkrll?lrz}l—’e ggﬁﬁ ' ,Sg?o th rep%]ﬁalrrrlr%c JL1Oog| cal IWhen there
t oliesatidd csalntts vadd ntko celpe cNtaxi des t her eof, wherein
R5 is selected fromthe group consisting of fluorine,
Cl{@m6al kyl , Thl ucrmeatrelido i mef2s al kyib sEbrE2 ahkxy etatus
fl al y parti I

thg% P%%tﬁ%%o% TRt nlég% c%cinlﬁﬂr s 1%'3(@& SE! eGESALEOM, ang
t r ithleuot onet wafem lsdeeusdi feggrbmghoﬁ@rm@ comprises 3

trigfl-uar oget Noxey and inpre preferally Eﬁo'Bt'Fetﬂ“OéMbéﬁgments
di f [ 'uor onet ho}% Anot her particul ar embodi nent (5a) of
el

t héfienv ERCITEN fatés fséaé&ﬁpoEE%Qr&FnﬂhefPéWﬁ‘El agay also
and olmpr itse taheszbl&hajarm_Qolmﬁ@J Igfrd@fb ef adeeh sadt Saada 6-
to. t.he g%(l des t hereof

ere uoril ne or
chFoR B R pat 175Ul ar I oFT LT WS R g Ehe  Long
I ocbaJtEeE@rl s tdhtenH- rpost € ong off otrhe therzgned sgangfodn thgsents

"EB ”ﬁl R3 i5e pf%?%?%)élg}ﬂdfogeeé‘ch et t  thereof
di Iuoromet oxy or trifluoronethox In pa tICl?I
hy goegens condmsichoky . aAndtLﬁéFnﬁértlfféiﬂl%r b@m@f@en n%lﬁ@up In

(SRkrofiithe dipyantiand el atgs tpceampounRgds, ofaidle include
formylae | and |1', to their pharmacol qgicall

t olSE&CEd "Galt LHNE T os?%%uq\l- B%i GedeCrér &ﬁary%eq%%? of a
R6 hiigjhflsttor ione oari tehl ori mee | mapant i pykaerf | goouipe, of the
vvh%lel n R R6 isll ocgt ed in the 6rl£ost| on of thg benzre o
ri AgIPR t hPE 8hbGdi Y, RITE pr efer abIy Shydfogen, 9-OuP
methoxyg datfinuetormtdw»ty of teictl uor oaretrhoxy, benarer group

paitjsgular hydrogen or nethoxy. A particular preferred
n%) gl%%ent I a of the invention relates to conpounds of

mul a I; ei.r. ph | agical Ly tolerate
saI ?Jﬁind to tnhe rl((J);(:l des t%gggégmg\%here o lcg 8resent
hydmnogericR2 i snhyapogentuR3 ¢enmt droxy 2 monltoring unit
dlfloqurl%qggie@ox%oor niddifd J4or oret e idf paét'ﬁyu%llty of
met ho>icy and R4 is hydrogen. A further particular

pr &M F&d e O TR ND W t T VIS DNET efatest tone of a

compeuds tef &he pfr@zr—l'ﬁézll@dt,ed ocbhei fiphar mealegigaling to

tolerated s Its a e N-oxides thereof, erein,
1 FE Ky ogeny R0 FE Hythgen, T A ROy L ConFigured
di ftlouod@m&tghaxye opnEr | blfuoaonpﬂhmmy,ltyn partbutifar status

d R t hy her, par ul
pre g);&%é:&%gjnbogf%@ﬁgg Ji he ﬁ%ventr?onttlrhgl ata%re gelected
coppagids oof dteﬁéeort@dmlaald at@orﬂIhlenqu@WaWra@mbgic@alfwured

t olegyr a&@QmﬁﬁhEéténdat%dﬂ%rN axhdes the 1!%89{ therei RBetwork
Rl is nethyl; R2 is hydrogen; R3 is net

di fjieleF@ne]tfhoWCBFd?PFPI &Hftéhe’flﬁ%fofﬁrpa’?‘ﬁfd{ﬁ aFeporting
netthaxy;t ardikBdatsdhydrogen. A further particul ar
preferred enbodinent Id of the invention relates to
compounds of the fornmula I, to their pharmacol ogically
tolerated salts and to the N-oxides thereof, wherein

is



Rl is nmethyl; R2 is hydrogen; R3 is nethoxy,

di fl uoronet hoxy or trifluoronethoxy, in particular
woreioz9995 and R4 is nmethyl. A particul ar pref eP€EEP2008/064990

enbodi ment le of the invention relates to conmpounds of

the formula I , to their pharmacol ogically tolerated

salts and to the N-oxides thereof, wherein Rl is

R2 _i s hydrogen; IS rogen. or rine,
?@g%flculaﬁnhygﬁgééﬁ aﬁggﬁﬁlpg%ﬁﬁdroégﬁ AgFg??ﬁerStatuS
pan@mmukamgprekﬂmﬁﬁﬂ enboddmmﬁﬂguﬁedﬁ the miwentren buffer
rel ates .t o compo e
pharng's([:ﬁoloe‘:p lmflo?e %di gékggdhp; }%Q kémmu lcatlng
t herfedfhe vdh@féen RrathShymmg@w RZhes siypdrtogent £R3 ssatus

hyqfe%%ﬁf fagrd Pemal,n RAM GRS Bé!dfr%%@tl%@d aR4buffer
i s nethyl A further particular preferred enbodi nent

| g S8R tRe G nventilon el ®EL t BeebfpodidsPof thgditionally,

fogdﬂilé| athng tl@uffﬁirsﬂﬁaﬁﬁaf@@b@wt@@@ yf drol ey aﬁ@ﬁr?@ﬂ)éﬁds to
and to the N-oxides_thereo in is methyl.;
S RPRdeR Re PETRYEr GOSRSt H uoMUIE i pdrEE Bl BPaTeE
hydrogers;,. and R4 is hydrogen. A further particul ar
preferred enbodinent Ih of the invention relates to
con@uonds of Thhesdnas neihidodii méot § hekhephrystaeeitdgiccaldyt is
tok%%%ted salt and:hgdb%EeNh%égdegh%; ;ggf hbr ein s
flu@@wmélmqw;ﬁnnm&MIawhhydrcgeme ané Risusfhetdryt . uplink
%g)fsdtcltt@e EQMROKHAS, 106 (DOgE ABNtd A1 ohl. dubsedi status
and |I'h Ereference |s given to those, where
théelpédfté@igs RECERACR6 i n f£8r mFar 1kt e dlwfkﬁfiné@en the
A”@%@%@nbﬂ&n@omﬁﬂﬂﬂdﬁjﬁfc@ﬂb@@uﬂ@@tSxJa@nl? <iéé1dd$te the
Ih, |ikeweise refer ce is given 't

d
{hdSE Wb Ehe TRl TR mA Gt TeE s Pyh ogBHItipLe
an@uwﬁemstﬂurr@ﬂfﬁaieﬁﬁ rudﬁorh&b&ek|grddpgw$tmxlng data

%1'0 ?% éf%é{gﬁ tggélé 8 Or % §£§é6émb dim?nts,
p03| |on 0 benzene ri 'he” conpounds™ o
entsddi néassgraring, uwit | ds lgonfﬁgurgdani@p | esignate the

I'i keweicseppreter egggwé Of 4881 On h%mwe%etnhethere is
radical R5 in formula i s met hoxy and where the

radP@&lfRGleﬁtf@F%&P§ PaP§CH¢&kogen Anongst t he
ngounds of enbodinents la, Ib, Ic, Id, le, If, Ig
and'i 020] | kel st etmpeATBENES gi VaA tRoodelf fier etatus

t he fadiGaly B nfd f Al @ ot iSsdTet hoxye and whesemtP€on and
radical R67in formula’l is fluorine, which is | ocated

i n e 5°PBsittioifor St tiie BSPPEEITPon Pt he BERZSFES 3

ri pYg-tARDNGSt ithife reerpewnds ofowesdeadi nent S dhasr |bmbb@lments
ewei se Fgferen ce iS

I d, f gi v
to Pﬁosého erQUEESIra§F85P5R5IFH I &Y also
di fdongrromet RoxXy-tard watbre ddweramadicalp Redemt foreml andd a 6-

dr t the_.co ts
Ibbq% B?g@erAn?P%§ g gﬁd €£99€9§e3%§§gPﬁg&ﬂ§y t%% long
buffer status reportlng format comprises four segments

of 6-bits of information, each segment thereof
corresponding to a distinct radio bearer group. In
certain embodiments, the method may also include
selecting a buffer status of a radio bearer group of a
highest priority. The radio bearer group of the

highest priority may comprise a radio bearer group

7



preference is given to those, where the radical R5 in
formula | is difluoronethoxy and where the radical R6

worooboseyas a | is fluorine, which is | ocated i nPCTHEP2008/064990
5-position or in the 6-position of the benzene ring. A
particul ar preferred enbodinent |1'a of the invention
relates to conpounds of the fornul a I , to their

ph y r.at S Q&:gc
thg'eoﬁglﬁﬁeﬁg%% ﬁ%gu%' fggoggkg %ygpgggs grove
ne@WéiﬁI'dlfluoronethoxy or trlfluoronethoxy, in
particul ar nmethoxy; and R4 is hydrogen. A further

pal®02diil ar pﬂ@ferﬁ@@t@ﬁmodiﬁmbpdﬁmbnaf thé i ngkati opresent
reh%%%%tgg %RP%%%%fﬁt&é“ﬁJéﬁJB&é‘A mo$£¢§P§ﬁ§ means for

p arnacologlca tolerated salts and to the N-Oxid
thépéé¢OIWﬁ§%e@nUﬁﬁ9€s dfdrogehur 21T ﬁ%ih?vffﬁssrsand a

rretdlé%btl@hlgfIM@é@mtﬂ&xyd@tebthﬁbuqs@retohfoxa/ pmhrallty of
partlculgf met hox and R4 is h drogg%ngA furthe

DaFITC AP BEe o U5 Ot RRRESTPeNaf PPh& rvent POREALIEY
I elodt és1ftife conpoihnds apbatrheutoramgoa drigluded hei designating
h | | d

f’hg{ gglf%o ? kcaéiéy%ﬁéte{%gfogsegng% an séjﬁlﬁdﬂ L&oé%eguffer
metshiasyss didfduorioret horya bs tiepfend@rl@rr@trhot@e phe-selected

pardieultah imet st and Rdd s £®tcﬁﬁmufﬁé§tfﬁ§r means for
particul ar preferred enbodi ment d of the invention

reF&W@@“ﬂ6366ﬁﬁbuﬁdsb&ﬁfﬁﬁe ﬁéﬁﬁﬁﬁa FePOofs t hejra network
ph@rerm@@ ogh cakbyrtigheeatedsatts andrtte theadhOXidesrting
eof erein Eétls hydrogen; R2 is nethyl; R3 is
L8PS mEthoxy or trifluoromet hoxy, in
par&g&rlar nmet hoxy; and R4 is methyl. A parti_cul ar
pré ed enfodi et PUETOET h@mpﬁ%ﬁl?%n Pél atBS tBresent
COH&@@@&SO@f EhexiMUdﬂdﬁ%ﬂeadahldfm%dlum is encoded with a
p a%gpc%l%glcal tokgg t ed s Its aggn%o ihe N-Q§|d S+ to
t hereot, whé?el% yarog hydr 6gen;.° R 1%
rw@m@@mmmﬁmmﬂms MWmam¢WMQmmwﬁ@mm;amﬁﬂm Mfa
| s Jideagen. J it Aers pashhcubae cRE gheried SbodhTRRL. ¢y

t he |nvent|on relates to conmpoun

foron%m aPre-sebeeheflr pherdhebroyi caqqlgﬁqsfﬂcmdeﬁr@u s&Pts the

an@matm%yl\k @fi desrtbese eof wm;er e Rk iics shydnegeninciude
i s . methy is nﬁﬁ r fluorine, i

pa BT e gt PdUAgdiggen O iRy status

pam@tmuhamgpretetmedsenbmﬂpammin¢ g cof th@einvpnékselected

re%%%%ﬁtl%np(ﬂgggpeg?era%EP éoﬁ@ﬁﬂ1cAt n tﬁe {fer status

pharnmacol ogi c ed salts and oxi de
t heregofrt wher ein network device in accordance w1th the

buffer status reporting format designated.

[0023] In yet another embodiment of the present
invention, a computer-readable medium is encoded with a
computer program configured to control a processor to
perform operations that include monitoring a usage of a
plurality of buffers, and detecting one of a plurality
of pre-selected conditions corresponding to the
plurality of Dbuffers. The operations also include
designating one of a ©plurality of Dbuffer status

reporting formats depending on the pre-selected

8



Rl is hydrogen; R2 is hydrogen; R3 is hydrogen or
fluorine, in particular hydrogen; and R4 is nethyl. A

wo oovlosgoparti cul ar preferred enbodi ment 1'h oPCT/BB2008/064990
invention relates to conpounds of the formula I', to
their pharmacologically tolerated salts and to the
N-oxi des thereof, wherein Rl is hydrogen; R2 is

I i's n f rticyl
%%&éﬁ%gndd%éj#g@&ne lhd %ﬁ%@tca‘ﬂle (%o%poun serofStatus

enﬁ@mO@ntm a, mebwoxkc dqvige [ i pcfcordagcgndvwith, the
pr ef.errence tag ugl ve otﬁlh@o%%rm\éﬁe@%stl@%aﬁ:%@ cals RS
and R6 in formula are both hydr ogen.” Anongst the

conmpounds of enbodi ments |’ I"b, I'c, 1I'd, I'e, |I'f,
I"g and 1" h, |ikeweise preference IS given to those,
where the radi BRIERSDESCRIPTION: OF | BHEh\DRAGINGSand
where the radical R6 in formula | is fluorine, which

I s [oo2apt ed i mct @@wsﬂé@ntné linviehe 16n pasi i @éadily
t he benzzne ri n%; Anpngst thg oungge of .the forrru%
I PCeul afiohgst PEAE T E8APouUndS S5 Edddi nen
Iainw@pth©pIbkiéﬁiylﬁesbgibad ldpoveartitlul @e rendered by
pr ef.er.eng g d St giv &Oflté"oéﬁb%%%h@st hﬁ%‘f@a{&ﬁ" G the

i s locat ed on the benzene ring in a-position
wi BipPeasigect ¥ v 1heEs sul fmmﬁfmﬁbm%nﬁhgét ifge drawings

comeq%@s,oﬂ@ﬁytItggl@alpreﬁeasemenw gjfveﬂhéoltrhf&&lon and
conpounds of the formul a erein RS is hydrog

AnGrGst tthek? PSnﬁ&ﬁlﬁ@erﬁdkeW skepréféfénte d's Jg‘?%eﬁCOPe'
totthléoseneema@t;lhdSwDIlt hes= f alapd@ided wher eefipRaingd with
dlffer trfﬁpn1h ?en and |n a tlfu|%{ seIec%g £
frgwﬁflugrﬁhe S%e?h Cl%¥|€1uoroe ?h fﬁ%xy ¢ use ©

d|ﬁh@oeowemm@mwlamdduﬁMﬁMQ@noa@tW®x¢hand nor e

preferably from net hoxy and difl uoronet hoxy, and

| 0¢@25§ i n tmeGpar a- piosi ki Al owkt kiirespect ofo 4 heystem in

Lf : ,
o T QS T a0l 6H1 | Alonget The Ohpours of 'Che Erecent

foﬂmwﬁatqurln particul ar anongst the conpounds of
enbodi ments la, Ib, Ic, Id, le, If, Ig and Ih,
| i k@AR6se preftacence is @i delpdlo ﬁhegeamvwmefr ejtsneﬂ hequipment
(XZIEIIEZ rac%ocr%{a I l %acthed S t he%ntﬁ 'E‘hehepresent
ort ho- p03|t|on With respect to the su ony group
Ansngsitileeése conmpounds, particul ar preference is
given to those conpounds of the formula I , wherein RS
is[Wﬂﬂﬂogen EAﬁanSﬁfihe@@xnonﬁnumUsdi¢@k@mﬁse a method in
pr S Qi to 0s qﬂgg§ he rmu

%Vhere%§C§5 |gygﬁffe?%%t ??o &ﬁl rogen g%d F&g bﬁesent
paﬂﬁw@@ﬁapnselected fromfluorine, nethyl,
trifluoronethyl, nethoxy, difluoronmethoxy and
t r i[9028br onet Wdﬁy dnd aor e prefarabl ydfzommer hoxymapdod in
di fluonompihoxyy i and | ggat edyivhd figePar a-f0si than, present
with respect to the sulfonyl group, or in the
paﬂ@vﬁ@§ﬁppon with respect to the OCHF2-radical

ngst the conpounds of the fornmula | , in particular
anﬁW@%ﬂ t he &dfpoundsief @ntoldidtentds dogam brepegespgting a
I esnlofrt hahrand |§7:’aﬂdskeﬁ’@p§(?rtpfr§{ ef 8REL: | Sn 9L ¥EAr&fnce with
t hose, wherein the OCHF2-radic is | ocated on the
beRPENETPORG MeR it R paraBFESiEriton Witk 18 p&PC t o t he
sul fonyl group. Anpngst these conpounds, particular

pr é0®0nce i $1§i-vén it a HoseC ke oipomls BEP¥Reetbingl a long

| pustrerei e RBud srhydregen. AMRASt i heseccorpedndsith one
i kewi se preference is glven to thaose conpounds of the

f o FNCA e Nk Efe i ERE HiES St £ EVERT 1 om hydr ogen and
in particular selected fromfl%orine, nethyl,
trifluoronethyl, nethoxy, difluoronethoxy and
trifluoronethoxy and nore preferably from nethoxy and
di fl uoronet hoxy, and located in the neta-position,
with respect to the sulfonyl group. Anongst the
conpounds of the formula I', in particular anongst the



enbodinents I'a, I'b, I'c, I'd, I'e, I'f and |I'gqg,
particul ar preference is given to those, wherein the
wabospbs group is attached to the benzene ri NBCT/RP100&064990
a-position with respect to the 1, 3-dioxole ring.
Anmongst these conpounds, particular preference is
given to those conpounds of the formula | , wherein RS
i s hydrogen. Anpbngst the conpounds of the forrmula I,
in particular anongst the conmpounds of enbodi nents
|"a, beRatlEd. pESErRIbTEON!OF B BREFERRMD EMBORTMENT (S)
preference is given to those, wherein the sul fonyl
group is attached to the benzene ring in the
b-position with respect to the 1, 3-di oxol e ring.

g theSQtCO'B?l%lﬂlds,béJafféa&hﬁ PLESLr&NCS i Sthat  the
given to those conpounds of the formula | , wherein RS

i s PBCGGETSEX&p| € %f RIGHFindst et Hihg t®St heenerally
pr @%e@trl[b@deratmopmatr@ﬁﬁzﬁe@rmomd@ igihes foeral @, Imay be
their harnacolo%tcallé tolerated alts anggthe

N&iﬁ LGEYthet'dor CSiHEreth R, SRR, VRAICRE, Re Gnfferent
th@opds@wm@ml©hsthe nihety OCHE2 énlﬂh61bgnzeneer|dgtalled

t‘%%év%efﬁ% oé&éﬂ gogébﬁ%%&%grr u%l REP. |}\|I§;‘gparatus’

APrSARAms evstrewpewtmi MVETEOD thESCRITPHEON: BACKEROUND  as
OF (THE INVENT ON dHeel g @ dhdderiqyvent i ong [0001)+dhged to

present invention is directed, in part, to nethods and

systi&s flore cSRRERI Ccﬁftlﬁ]@ebl}frlﬁ]@ptsltoélt’usa§ epoptEed, but is

Desefricptyi onepréséheaRelrat etk Asklef8002] erBshetidmty of the

|nfornat|on to support uplink scheduling operations

had "B&ET 1At r oduced i n H gh- Seed Uplink Packet Access
Schedul i ng i nformation i n HSUPA basi cal

cgiﬁ¢¥qs of BUFFEF st at USS and THEWErF SReadr dom1YEpoT e%% or

Howemeect@&ﬁmmnmsatmﬁgtﬂwﬁfenvehatus kﬁnnmmﬁxmmdehroughout

cur, t ol Ut | 1 s.dnef f

|nﬁﬁg%|b¥ggé ?o an%|n§%¥ torg) (f %ptfgggetayltable

r epentefror At s ol aegor ctamee wnbhdamﬁeed to réportexample,

uplias rayidl abil 'o‘ﬁ)éhoﬁlé'\/'\/l%ﬁ\{so EpEHEfHEMEMhO\EBOOG%rtam

The resent |nyent|on has been devel oped i n response
O IGFEIERt “st at @df FHOEMCRtand | AT pariftiddTar [apguage
rea@@rﬂ@e tehtbe mobbeﬂﬁlandameedﬁea@ut@ﬁ ardt iture, or

CoOR R EREEd (ayat cHPPLEMBT ogi S, ACEORITIGy . than  the

preﬁe@wlm@mentlenlhaéuUedn.ﬂevetopeﬁnﬁo enamembwdiment of
buffer e par at sys

nethgﬁ Fﬁ%ﬁ%?l nggﬁgﬁe C%glnent 1t he %Q%sent of the
i NPEFEISET, “am%mmb%@@n@m‘tﬁt'brth@ aomg agebefliiment, ”
pl wrial idohof bHELE! sendel eCcbirngiong Of £y é%'EMrQthout
pre sel ected conditions corresponding.to the plurality

@&ﬁféﬁ?c%ﬁ%ﬁ%ﬁﬁﬁqr%Poﬂ%toPeﬁeﬁﬁéFéPVt¢¥% I5ff§erto the
st atue repoudi ng fapmiisnadepenghdg toe td@cmﬁaael eeaedres,
con |t| nrd%tected haggc ogguglcathp guf fer s gg ST
reﬁort t a net%an devree’in-attordanc the Y
buBbemabﬂ&twenmegonml@@ef©mnapr@e£m@@@ue@ntbn certain

[0033] FIG. 1 is a block diagram of a system 100 in
accordance with one embodiment of the present
invention. The depicted system 100 includes user
equipment (UE) 110 and a network device 120. The

components of the system 100 cooperate to maximize
10



enbodi nents, the buffer status reporting format
m nimzes buffer status reporting overhead created b y

wo b@oosayptini cati ng of the buffer status reportPCI/BRPROSB4990
enbodi nents, the plurality of pre-selected conditions
conprises a buffer associated with a radi o bearer
group storing data beyond a pre-selected t hreshol d.
[ 000%)ecln SeLtal n exbodi gentse e { g AT ahT L O A ILT s o
status reporting fo onprises a 1ong but
st &husPrlépdr Carg Ciidvmat and a short buffer st at us
reporting format. The short buffer status reporting
f o9@34] may cdrr espohdino empodinemta, buftfer nsttaus oflevice
3 Shglie, Al REULT OrolR. AIdi{1A08! Lys cL0erL0BBes £rom
buffer status reportin ormat corresponds
reﬁ@@uqﬁ?%iﬁﬂﬁfﬁﬁe%ﬁagh% ofI%ﬂﬂﬂﬂﬂeﬁ@@ﬂﬂkﬂ%ﬁ%ﬁerthe user
gr @UpS pre®R06]i o n c&ﬁfﬁgej@ﬂl rrﬁrrt Smort e desd gn@éa%g
unrb_rs confi red %o onﬁ%_ ate the long buffe

PEH én

St & Hepd Here | QISP 6 dhpre R
uplpirek sed padtictly ¢@n@1wnnmm;caberespb@dubq ltongabufferst one

st S r gt S t ai
de%&gna |ngih%?? £§ con#?%ﬂ%é%g to gn dﬂglgna§mbéﬁ§ments’
| ongebufsfaar syatReTepdst PAGOf @romtlgwhrerd mu tdpsegnate one

bUfEer%_f9&u@bﬁﬁ%&enbfragh@fg§ar@EaQGQUp§e§BQEhHS datamats
beyond a pre-selected threshold. In sone enbodi ments,

théieﬂ’@éfdg}ﬁl&t i iy Uii® PEecEREPGEREd ?%n%%f%ald@tﬁ%ed and

Sh@ro';mfrrﬂlmflfc%ﬂtes'[aatb@ffeﬁpoétaﬁ@sf eepattwhen 4 hesewd Bk device
I Nsu I Cl en u

a ity.[0007] .In sone .
ot et Re. BhGR: ot (b FEPat SEePERor TR FdlmEormat
mayleconpritsel . 1 byte of information and the |ong buffer
status reporting format conprises 3 bytes of
i N@03FRt | on. Ddpweveng ibp@hhethenbedbaammenthe Shértbuffer
buffer st at us r%lortl@ f or mat onprise

ma c
2- B¢ Padi & gearepggroup |3en99§|ép 5%% i lglges butfer
buﬁﬁemuerzemﬂntxmgtaverbﬁb@dcmeated tthe tlongcbuhfiercating

St %tfustr{ 98{1%%89 1SEs U, r?ﬁ%‘i@/ts Gle system

bits ornatlon eac segnent thereo
corlpé)spcfrtﬁlrﬁgt% atdi stiRefirgdi & Wd@ter groups | Aeporting

Cebtv@lrmle%laibOdl mentsi 1 1 heemethod, dmyy akiso afd@ﬁ'ﬂ!rdﬁal detall
ting a buffer status of a rgdlo bearer(ﬂi £
E?r? SEpritorFYe FHECT ABFBtBearef GYGUF of! Y Operate
hlgbestmxmimuzéy bay feanprdiseces r adepobeanegr grahead in
havr t ampunt of dat a arer. gr.qu
hoc r%la%[%%ozg WYL 8 a air%b& L4 éé’*'?f G 9TQD  yger

A another ‘embodi ne he "presen
|nvemﬁmb@ntan apparatus conprises a nonitoring unit
configured to nonitor a usage of a plurality of

buffldso6$, a deﬂ@ctimglaniat Iclonfk gutedrtn det ecteronegofipment
a Bloyr al it %c% %F%e'vfféﬁdoﬁgngéﬁgoo&%&% 8$PAAd NGy cgent

o the plurali gnating unit
Conﬁw@@ﬁg@n The depicted user equlpment 200 includes a

monitoring wunit 210, a plurality of communication
buffers 220, a detecting unit 230, an uplink capacity
detecting unit 240, a buffer prioritizing unit 250, a
format designating unit 260, and a communicating unit
270. The units of the user equipment 200 cooperate to
maximize buffer status reporting efficiency in

accordance with an uplink capacity.

11



to designate one of a plurality of buffer status
reporting formats dependi ng on the pre-sel ected

wa@endiosd9eh det ected, and a comruni cati ng unit PCT/EP2008/064990
configured to conmuni cate a buffer status report to a
networ k device in accordance with the buffer status
reporting format designated. [0009] In certain

e iments, _the buffer atus_reporting format is

coMMATIr 00"t 33t 7S BaF FBFTEE af Goer dRSTiAig nd unit 210

oversheathti@atedl boy ridrel wommaniucatgengo Hf thbhe duffarity of

St%%%%er%poﬁﬁO The gh%%rtEHffe%mggggﬂg # portlngmoanoring
y correspond to repor uffer status o

a sunngl éeradarmi bée&edefgrco‘@mg A@mm i ohal ¢yorehete¢ong enable

bufifer &i@lus JLnarid ngs3f op pakecarkespends taWﬁP@félDwa of
a buffer status of nultiple radi o bearer %%Pu

[ OBFST SEr o566l it netits, CPhEC RSP ghATI urlt® pgurality

ool glliﬁ,ﬁdffetr% .onl y desi %snaées_ér@c&fmg @@rﬁcﬁﬁfT@ﬁ@t Usill be
repartin or.mat nthere 1 i cient uplink
o e Ot T GEFALT: B LPHnG Burtr Siatyde, for
reﬁ@BMWﬂ@ fcnnﬁtdatm cer toaien @nbodiraebtusfetrhe data in one
des) gaaLENg, i<l HecoRl U 3%% L0 Ry a8l anake 4 he
| ong er status r ortln mat- when nul ti
buf for qlfferent radl e%égF gr%%ps(ftorlqgtdata

R’

be§ a pre- Sel%c t%ﬁ?hresﬁoﬁ sone enbodi ment's? unit
théwea@nabnﬁggumeﬂ it configueed toedest gpatwlutmwlity of

Sh%ﬁff@f”@ia%ﬁf‘t USphePQLY] %rfn%rt@td%‘@ﬂdmér%n Sthe pre-

i nsufficient capaC|t [ 0011]

emsGadiersRts, COHEL SHoR ¢ RERFERst at a§ r%&twgem@@%mentsf

n?if@@“@lﬁ@@%itpyF&'Q$?fﬁé9r@&ka% aﬁ@pbb@l?@”ﬁkﬁﬂﬁﬂﬁi may
status reporting format conprises ytes o
i nf Sortt ?%aﬁ eForWﬂto?ﬁﬁ%E%n%%ﬂ?n%ﬂfgthe orytil be

buﬁhebuggawu&nwﬁuﬂﬂhqm;deﬂamm weElowal son conpei sebadiments,

the s%%lroc QA &L gsrta%é dre%%rrgeilhergg a:??lrlg? oncgﬁ ?fgonds to

buf er size. 1n certain enbo
st aewstepar t kngod bfevat sdoriprd ses f@urSls'églrmntr§deO bearer

6- Bit.$,0f Sihpf orpRti eny ea%ﬂf%@QWEEEagﬂgre?éportlng format
correspondlng to a dlstlnct radi o bearer group

CelFCALTSERBOE neft £OPORE 1mst hdd ey 41 sBtf heP P Mmultiple

selreetiion@ea douf fetouplsat us of a radi o bearer group of a
hi ghest priority. The radio bearer group of the

hi géuzd| priorint yo8BYa COMIRR iddrAd 0 PEAr €119 AUPcapacity
havi ng a .nost amount of data in .a radio bearer group

bufEERCtiPg0 1)1 n? ARoCR&r & fbodihreRPL bF Kt k@Pgrasantof the
|nw&@&1&ﬁquﬂ@n@@@aaa®us Imﬁ|uﬁﬁﬁlaembﬁdﬁméhﬁl means uplink

noni.t ori allt of buffers, an
L Garetiry NesRstRRC sl Pl Sy Seoptirti s bR the
pr@egeb@@ta@gcomduﬁ]oﬁﬁﬂborMEspﬂnd$mgai@_th@e appropriate
p'%%%&%EVOfsQHJ &rs. A& APRAJ at us, 8o, i ncludes @ corrain

eS| nat i ng . .
mbodiments, the format proposed by the designating

unit 260 will exceed the uplink capacity detected by
the uplink capacity detecting unit 240.

[0040] In such embodiments, the buffer prioritizing
unit 250 may collaborate with the wuplink capacity
detecting unit 240 and the designating unit 260 to
enable the designating unit 260 to assign/designate the

12



means for designating one of a plurality of buffer

status reporting formats dependi ng on the pre-selected
wa@endiosd9eh det ect ed, and a comruni cati ng neansPEDEP2008/064990

communi cating a buffer status report to a network

device in accordance with the buffer status reporting

f or mat designated [0013] In one enbodi nent of the

pr t 0 [ or,

e o S i ot D B eburTar ey doraet ne’ one gf e o the

pl ﬂwélfuetry Pre-Bepeesedresndiitvons ldoriiesporai dgn¢® with

theppl urad ity ebphufiter s r desbgnaldng@nesnd@ 200. This
plurality of buf?er st at us regortln fornats dependln

on Ctolﬁ)@eﬁraél%i &ct P il t foh det@ctBd T&nd * n tain
Cormibidicd aleint@ , a i f eomstuativs tieporinio a7oetmorkonfigured
de %ceclgmagggrgance A the Quffer siatus reooortlngtwork
f ormat 8e5| ated. T n certai n°6Abodi nent s, t e’ bdf f &
stdEWQCEepUmtangotdanae miirini Zles buffffer sttztuss reportlng
re g Qv ?gg% reated qQmmun
thg%bu Qeﬁﬁéfé us fg ortﬁﬁ Fﬁléohgﬁeﬁ%odlne%?%é@g QQUlpme?t
pl G4l i e igee- @éﬁé@?edsééﬁdﬁtléﬁ@oééﬁﬁﬂls@§faClenCY 1n
bufsfel rasseel atwedewi t Bna nadiigbeargba gl OUP SEOritiE  user
dat a heyond a pre-selected threshold. [0014] In
ce@ﬁ&ﬁﬁ%? Mbodi nents, the plurality of buffer status
reportlng formats conprises_a | ong buffer status
repdling f orlPat CeAdad shEPPORGIEEE Sst at 8 r BP6FEFngstatus
f opbor tThe SiERR) bufddrc datns 4 epof tivdgef osemEidRYinto 4
correspong to reportln% (%%éfer sta%ys of a S|ngle oy
r adifd BeaP&F T §Foupr CAddi t {Onafl ¢, t He'S oAgPbdfPer OF Tadio
st&@esemepdmtlR@Gfdnndkicberesmdmds foxe@pant impradards or
buf r o) bear p 015
dsy% m‘itc%,&li& néeon{%sﬁédllﬁ’éo? h%g“ ngterlﬁmgtgeltis%as%% ln RBG
Coﬁ’lﬁth Ged e CenidE GEs gf@sﬂtl@ regn@ roaflfle o fsttaens
reporting format when there is sufficient uplink
capld2{y to Somweniicatewusiaiy ktEheldsmfgsetmfftecp stpbus the 4
' CROE N QIR o N fRI alh FTDOMI APALS
t hedesi gnating unit is confi ure to on i ghat e
th@rﬁonﬁoﬁéﬂﬂeﬁegtatu@uﬁéﬂﬁﬁﬁlnéoﬁdﬂﬁﬁt @ﬁenbﬁgﬁﬁFplétatUS

bu&%@b&tﬁﬁdchi eb@n&@ﬁﬂhﬂbﬁﬁpfef19JQ#D$1§%QHﬂHkﬁE€a two
ond a E e-sel ect ed t shol d. In sone _enbodi nents,

oIS ikt PRy ARTELTES cant giied E8 HoSr GRALEN: AEiLe in
shmmb bukfrer states rehertnngbﬁdﬁeat when theeedss may be

In%gjf%%%%gae%ﬁlln%e t%?%%¥?f%?%u§£s|% SQE

nbodi ent & sh tus reportlng f or mat

rlse 1 byte of .infor and t he Io buf fe
i?lﬁ‘@ repor ti'ng” St rbonpﬁr'rﬂ%%cgl yies 2P ' Stacus
[ nﬁ@@m&tud@- dtmmmﬁﬂy'|relatber1enbpdwaentﬁeadmzmmhoreports,

buff S ort.i. s ri
PR R SO B AL SR EOT (SR, e
buf(fegh agices! INp@%rtﬁlm ewﬁddlnﬂnﬁgﬁNtheunﬂK?rsal Mobile

ber of bearers

Telecommunications Service (UMTS) Terrestrial Radio
Access Network). In other words, power headroom
reports have been first introduced for HSUPA. Radio

optimum resource management requires an eNB to know
whether or not user eguipment is operating close to a
maximum transmission power. Moreover, due to adaptive

transmission bandwidth (i.e., the wuser transmission

13



buffer status reporting format conprises four segnents

of 6-bits of information, each segnent thereof
waeomwespendi ng to a distinct radi o bearer gr oupCT/EP2008/064990

certain enbodi nents, the nethod may al so include

selecting a buffer status of a radio bearer group of a

hi ghest priority. The radi o bearer group of the

i GRSt RIOTdLy FBY (GomRELSe &, [adkarDealar, 0roup _yrran

having a nost anount of data in a radio bearer group

buffodink [ D017]S | BVEROt ARF S eMFBHTTENT of Ot WENQPF eddift Power

I NE@RIILGR,] AR APPAY atiike LOHPM 184S AsONEE@IpREN NIt  avoid
configured to nonitor a usage of a plurality of .
buftll]é’%s, 2°Bet TG unit ScoRFF gLt eP T - tet &ct bARSHF SS1on
a plawdaliicttyy of hpt ecselneat elde c ongitdranrs! cot vrespatd ngaximum
to_ the pluralit% of buffersbi%i%%%%gnating unit

coﬁﬁﬁéuﬁggl€gegesﬁﬁﬁgfeCg & 0f a pl“drality of buffer

st reporting formats dependi ng on the pre-sel ecte
coi@ﬁ@ﬂonpdeéééggﬂﬁgaﬁdFﬁ) ?%réﬁ?ﬁﬁac range 88 40-
cortfi guBechritdd eonmaisd tat eoa lauff f enest@l us( friepar t régoaution

network d§¥£c%x%”g%%%%ﬁ%%%.e @%%E t 5%§%é§£¥n§tﬁﬁﬁﬁ actual
reporting forna esignated. [ ] Tn certain
emeodivrmenstys 0 ft Her dnunfiers istratrsiglepuradwigeiiorpatdese at the
confphgured, 0 yd nk gl zenbuthan gl akusnr @ROrd I fNGser headroom
overhead created b y the conmunicating of the buffer

st &CRS tepdt t UPTheKsHOM bufsesr Stafusieeport ifhgthough the
f orc_mblmaymg_wﬁ g@ponattso nrae_/stAé i @g;@d@@}‘ ber fsmh It Usn®f rRANZ,
a single. radio bearer.gr itionally, the lon

Dufre S B A0 A5 A TEBEr chpbilE (o8 Hoboh for
r eponteirngreadogfcirerregicattusicof nmMideql e imdsonbeamepdiments,
ar . I e di;ment s, desi gnat i ng
un%?%%g g%%%%%&?é e?%qgﬁly %eérgﬁégel%ﬁgulong buf f er

st reporting format, when there is sufficient . :
upl?‘ls%is]capacMay%tooéo i cpa%réCtu%Cfrhagft ﬁlem1toSng%l GFFéped 1o
st atus reporitfiing flomnatavd masey tave enbodd mentss, t he order
desionabiag Wakt k816001 OUREALe,AN! yndes ORgbechBEeation
| ong buffer status reportin ormat when nultiple
bufiféePensiender-f er BAE ©XEN® Sear®r UgEbuPs Ystit | AgPdaranted

be%%ndaahQE@wﬁgbeQﬁﬁﬂuﬁhfe@@@@ﬂisiﬁﬁgS@ﬁ@t@ﬁb&ﬂkﬂpn&§rcuits
the designating unit i _cgntlgug d to designate the n
sh&ft BafFferdstatUs Pégof‘: Fngformat Shhem T Her @ § s such as

i ndufdfiiccicdnito sypld rda Ciapani d,y . of 00203 r | di sonete components.
enbqdi nent.s, S buf fer. st.at reporting_ f
Qo1 MENLE ﬁgﬁy Q?E% i%F 1 f%ﬂé%g?#) 11 gargéggé?able

may conprise yte o nf'or mati'on an he'To
st attusivegpor tdaw dor nasuchnpeisses 1B gyt egroframmable gate

i nf0r AL ong,  HQWeMRER1EN 9%?@% ermpdi mepts theshokt 1ogic

buffer "status feporting format nay al so conprise a

2- KBSV 1iC&di 6 ThédCerl {foup i dentifier and a 6-
[0046] Units may also be implemented in software for
execution by various types of processors. An
identified unit of executable code may, for instance,
comprise one or more physical or logical blocks of
computer instructions which may, for instance, be
organized as an object, procedure, or function.
Nevertheless, the executables of an identified unit

need not be physically located together, but may
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bit buffer size. In certain enbodinents, the | ong

buffer status reporting format conprises four segnents
wobkos/olvs of i nformation, each segnent ther eoPCT/EP2008/064990

corresponding to a distinct radio bearer group. In

certain enbodi nents, the nethod may al so include

selecting a buffer status of a radio bearer group of a

Nl ONeR iRl OLlibka T8 7300 eRi8h 0 auB ek thE dirrerent

hi ghest priority nmay conprise a radi o bearer

grg@ﬁﬁé\liorﬁ]@ a Wpsthanoumicrof dataedin daddiad lbear epgether,

gr eupbufskertne [ 0921 diy apehhercenbodi BeRteafl d@ose for

present invention, an apparatus includes a nonitoring

medn§ ot tonitoring a usage of a plurality of

buffers, and a detecting neans for detecting one of a

pl 1971ty of Ipcesshl ezt 88 1ol t EBRSUEBPLES FBHH nfjato Pe 2
t hg iplgurcal idar afc ifd ersx  dheyapparatis iahsQ 16l Utes even
a %%§|$nat|n§ negns for designﬁ;igg%gne of ap uralitg

of “Guf Fer P 5t 8RS r ép6rt i iGVFOFat PETUT ngoGiIT t Rggments,
preﬁsebecﬁeﬂf@n@@ttmgmgdeMEnteﬂmoa@dchjﬁﬁnnnﬁjcptbngssors,
means, f oL communicating a RufLer statyscreport 10 i1ary,
network device in accordance with t.e.%u er status

r epoetiang ohermatadesi gaat etle [ 0022FiFneget aadot hetustrated
empadicment Ofc ke RILESeNt TNMENthON, 1B  embodied in  any
comput er -readabl e nediumis encoded with a conputer

pr é@]fléﬁﬁbéﬁnfﬁogfﬂlr ed'd @ 1BHtrd aiNprlrkb]cfés%ré)?{Z %%l‘b%ﬂ%r hype of
op@@&%@ m%d%airfe'f.ncluﬂ@ gpg&ta@ﬁbﬁglad@&ég?naqj k?e ci)llected
plurality o u r an etecting one of .a plurality

of %r e2sePERTA cONGRt | OHY cotr eSidhdig FoCEReCuTed Yover
pl dridlfietrenaf butfedsnsThenopedaty onsread sdiififelrede storage
de%b@ﬁ%%%UQEQQ§ 85 ae&H &a"éy 9 aQHf %&tﬁ%ﬂﬁgﬁ merely as
reporting’formats dependiig on the pre-selected
corRdieditarndéet d0ed,l samd commgivicdatirngeaWiouff-er st at us

report to a network device in accordance with the
bufl#48] st at us rr epadd t § hon f omwhmtl edesignateds, [ G323], | packet,

yetan%ﬂ%&“%ﬁa@&%f&h ”‘Flg&zeOfbéél*? stg%le”itn' PMENY QN i@ tion of
conput er -readabl e nediumis encoded wth a computer

pr ddreamICHHitgure®ttd ContTsl B Rceys diat ol peefor AP many
0p%®@bb°&&'RQ&MdﬂkﬂdékhJnNFéﬁwﬁﬁEb@%@§a@§ ehia invention,
plurality of buffers, and detecting one of_a Iurgllt
of Bre- SHB Bl c ORI corFebpoRding to Ty datadran,

pl wraldgy wfotrddler datThendper@ddlons, absokencldade and any

desi gnat.i n f lurality of buffer status
re%@fﬁ%ﬁ&%%g%ngpgrggggnding on the

pres ect ed ditjon detected, and co nicating a
DLTIER) ot bt ud Wapot ¢ 20 - Rt llork id| S I e Ce danEBthod
wi 319 0t hien bakcfcerdsthatusy ¥ epophiengiiiordiaterdesbgnatted. present

SRETEREIER PTH Qe PRIINGS 3 0028) c TO4EDSHER: toring
that the invention quﬁ. e readily understood, a nore
partilcubaf fdescr idticstiiofg tRB0 & pre-selected condition,

designating 330 a format, and communicating 340 a
buffer status report. The operations of the method 300
provide a solution for collaborating to maximize buffer
status reporting efficiency 1in accordance with an

uplink capacity.

[0050] In certain embodiments, monitoring 310

buffers may include monitoring a usage of one or more
15



invention briefly described above will be rendered by

reference to specific enbodinents illustrated in the
wappens®ds dr awi ngs. Under st andi ng that these JdPEWERZY®S/064990

depict only typical enbodinents of the invention and

are not to be considered to be Iimting of its scope,

the invention will be described and explained wth

addi t | I i fl cd nd tail .t : se :

e AN hg Ur s s, 1h whshi EoopE B *4Fgering

a Blldck dirsgramhasitas sy@tEm i deor dankeds dateopeing that

enbodi maNtnOfc t BEnRLESEAL i bAVeNtirans [(GRA6LFIGt2 68 that

a bl ock di agram of user equi pnent_in accordance wth

onélentittitrent GPTREpPésemt VNS oRaS[ 6o PRIErG @ 3PTe-
i s datlklraMinehar ttdicagicdrma .of a netihod toragcor dasgeowihbnts,
one,_enbhodi_nent the present invent.ion; [0028] .FlG .4

o BB RO R ¢ 2dPagh ant 91 L milioa 'h ¥ESor Aenddrarifio @
onéuéifisadi meatuef téeopresenttdmvent icomp[edB28]ars GEo5 the
s achlack dicagramdaprasent i 09 & SHor L hytfier Statdls  rhe
reporting format 1 n accordance wth one enbodi nent of
th@Pﬁﬁ@§é@P iﬁ@en??éﬁ?taﬁa [@@%OFHFiGQQ§QQ?%@1@HQCQ3O are
di agisamiepr esentriRgna vl ang: buf f en stajuse4 epordridigs.  1In
format in accqrdance with one enbodi nent_ of the nelud
pr 6S8ft i AVBRETBRMBETAI LED'DESCR PTION OF THESY  1nclude
PREEERRED cENBOD MENBufSE [ 003 ]ud t repakk bemeadidnding to
understood that tk!‘&ff???onﬁ{“scoé A6 A esRnk, the, buffer
i nvention, as geneéerally descrfbeé)an i11 UstTate in

t hethitguwr esrdreaedi n, foayabe desangedednd desigmed flasagnate
W de varisety zafy di fferent configurations. Thus, the
following nore detail ed description of the enbodi nents

of \;ﬁdlﬁi] appar atiys, gyster angd, mthod o%ié&%ﬂr%%erg.method
invention, as represented in the attached Figures, is
nott0i0nt ehded cog dangit M he seppe wiPahiendventi gie agresent
cl ainrRehr Wt | STRABT el nieprasent ati vee0f 3@l esdedhtions of
enmbodi nents of the invention %0032 I ndeed, _the

f edCHES L 18G ubtllr eS8 TP I Enar AELEFISPLRE of 2Phevhether at
i nuentsiconofdescsf bethd hbadghedt hhss &peci f ideakironnimy; 430
be conbined in, any sujitable nner in.one qr. nore_.
B ET ST RES Dbz anBl SEoF a1 dhuitte THASUGRGUEIFFERT 440
speticftiheat | onet oplderkt atapeabodi nelsss,dhdtsorge 450 a short
e q%gﬁnt a5 IAd ak ¢ angyag qﬁgH% h 01 47
partiou érS?%ifgnéﬂl 66 2944 tﬁ aﬁe@brmlnlng 0

eature, structure, or characteristic
de$erfiflsed PhLeBARBCt IC6H IMNER Ite eniddintenforgat 480, and

!n%bﬁﬂﬁ%ib%t§%g|9&§t @H@f@ﬁbOQﬁﬂﬁﬁ&sOfréﬁ@r@re%©@l The
i nvention. Thus, appearances. of Bhe .
operations of e method 40 maximize buffer status

reporting efficiency in accordance with an uplink

capacity.

[0052] In certain embodiments, the method 400 begins
by monitoring 410 whether at least one buffer of
multiple buffers has data. If there is no data, the
method 400 continues to monitor 410 the Dbuffers.
However, 1if there is at 1least one buffer with data,
then the method continues by determining 430 whether
multiple buffers have data. If only one buffer has

data, the method 400 continues by designating 450 a
16



phrases "in certain enbodi nents,” "in sone
enbodi nent," "in other enbodi nments,” or simlar

wo agosages t hr oughout this specification do not PCT/EP2008/064990
necessarily all refer to the sane group of enbodi nents
and the described features, structures, or
characteristics nmay be conbined in any suitable manner
'ns%%%ﬁ)gdgyékegpgg&%E orkggéskg?ﬁétjﬁé§ Qoﬁhﬁﬁgcation

ram of a system 100 accordance w th one

emyodi PERPOGESt-he present invention. The depicted
system 100 i ncl udes user equi pnent (UE) 110 and a
nefiBdk devi dewt2@r,The fconponepts ofomhengystepmlObuffers
CO%%%%a%%tto @%@dnéﬁgnﬁéﬁﬁoﬁt@éys ?ﬁ@?ﬁﬁé@gby determining
efficiency i'n accordance with an uplink capacity.

[0334] PReEefpfai Rherbodi frertst f JtChl@rﬁet W@rlwn&evpé@afzﬁy to
|Sc%<ﬁﬁhﬁ1|ngl¢%1€t@ ta receirwe bukhbensst abysreepakisgf reme  long
ser e wpmmt]io In sone enbodi nents, the user

Qe IR GHRF T o TR or B teagetbriacatIsh 490
pI l];uu&lplotsyésof bt fteresrands dﬁnﬁf:icxmet ofip Al pk ucapatytpf then

R T

th@t@é;elrs empqﬁtenﬁomaial sofewaAfEgur ed tthcdesighatet oarough

of @ 1Rhur alaiday- 1¢f, k%Hf&geS%KELﬁbﬂfppémeQ f OROBI 8he method
dependi ng on the pre-sel ected condition detected and

comPiinicat’e taSsu e rd Sttt impot t0 1o et herk Hebihceata-
I n ageerdapee maﬁémeptmfofzarcystaggs Bepor deng rfhamrat, the
desi ated OOSS%F%?ﬁendln on the enbodi nent

t he
buf'f r &P §°f drhat“desd HHar s i niPACzEs Duffer
bu%tBRU$taUM$xnﬂpﬂnxln@m@mﬂwheQMMcr@mmmmhim@timg 490 the

%aRhnglc%héhﬁlgHéggo §38E9§ repqﬂl thlsZ%aner, the

cor ingly, the syst op erards to minim
buﬂﬁéﬂfwﬂ s FaPd 4 9y bwfeﬁ%aﬁtamss wrepopeldy sehissegency
i nsaddiddooral detaidh bel ow i semR amodi ments, the
system 100 may operate to mnimze buffer status

rewst“{lng overieadsi n; accor dance V"'oﬁ%ﬁ%ﬂlp 'e%lfesentlng a

capacity of the user eqU|pnent

bl GERIH dtiahfiof Staers eaapﬁﬁéhﬂézé@rmtaé&& dehcec@ptfance

ona;l%mfooghaer@mkg%%ﬁh&@rabien&hbnv]@?éé@@t lhei&g@i&ted The
user ul pr‘ren I.NC es a nonitorin uni
ol GERL5 R ek ors | Pt cofo St 500

unumCZ&@esanaupkhdkoca@a@réy dﬁt@upiruﬁeﬁﬂ1&&24610a and a
bu% %%g%rlorltlgbﬁg u%ﬁ% Zégﬂlg £§ gg% %ﬁhe nat %ty 510

uni t a communi Catl ng uni unl
t hengsee se i pﬁéwprZOOiewomr asecho asaxd rrbaéebuftf@ﬁrlon, to

st abug, rgRonti A ef figlency;ip aceor dancewidh @l data in
uplink capacity.[0037] [In’" some enbodi ments, the

noﬁ1t%?fﬁ%rLnﬁqrﬁﬁﬁﬁqm§¥@@hfF@uﬁbdrﬁélﬁnﬁﬁfﬁﬁﬂh Bsage- in
of dehe aphuratdddin@dntdf fens 220rtl mugeddidtatus reporting

n%Ode%“§bOthe vaiégé eg for reporting a buffer status
report because the short buffer status reporting format

500 is the most efficient format.

[0055] FIG. 6 is a block diagram representing a long
buffer status reporting format 600 in accordance with
one embodiment of the present invention. The a long

buffer status reporting format 600 includes a buffer
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unit 210 and the detecting unit 230 cooperate to

enabl e the detecting unit 230 to detect one of a
w@bkamwabiowy of pre-selected conditions correspoPdi/BRB2008064990

the plurality of buffers. The pre-selected conditions

will be discussed in further detail bel ow but may

i nclude, for exanple, any data in one or nore buffers,

da i.n e . ON, ffe yond re-se -

Chradiol @ FO038] 1A ger & evbod puRvs, Ttho et size of

desicghat i hgatArt 260 s 2cohf?ur edt t Budésirgnate= oe ofadio

a plerald Rl buf feeyo)st alis 4 eportdngsf oL Mt Sradio bearer

dependi ng on the pre selected condition detected, In

ceFaR Enbdditent sTR® heP T Urat $3y oF 2 buf f eFPef atyg format

repont i hg formatstedy imclivde agsbapts fernmediandias. In

long format. ~As . .wi |l be discussed in further detail

bl G SOHE HMsSdiertd T e Shorte bUrfer Starts otatus

r epepintg ndoriratmecory@spohds 6o Pepditts nigpreg buffeer status

status, of 3 sipghe.radhe bearer group and dhe Lapgrting 4

buffer status reporting format corresponds to

r eporittiedg atbues err%t_soéf thlideee Fadi® ﬁ@a?rr@rr groups

or oRsusk003Y 1mmeeptararesbadigeteportthequpidibat 600 is

capacity det ectéj.n uni t _.240 det ecés thg,ung nk n

capaci tYOof He 1GsEP leqi plitht 200°CPhosghy, the present

enfiodiemeritos, phenteitd nkfcapaenty det eptbongdungt 248o0lution

ma ooperate.w.th e j_gnat.i-ng_ unj 60 t

as%:éé)r%t aigﬁjﬁ%gla pr%%?i g?)gr%ta%fféff s?atrgu&sﬁr%ergors?iaﬁéls report

f odesendimge etccai meegbodi ments, the format proposed by

the designating unit 260 will exceed the uplink

capNe] y det @etgeddbyct heufuf i nkteapacirepodetsectdangared to

uni 0. [[0QAQ] N nbodi t buf f er

prthgPi%é’zi nEg unlz%l\! 25@%]?00 ?agg}%tgt%g vvlhjt%h t%]rg u%i[it%ﬂgonal

capaditipldet eet¢ny w240 (AR PHR) desi gratfngnds these

260Q it @Rablhe dsher desi-gnaldng oni 6 £ 26 4i® resources to a

assi gn/ desi gnat e t henost beneficial buffer status

r epSrt ngRfor nebSfo the HiATer Gt héOhi jregpmit directly
p][ ir@ﬁiutly:,s ald 4 rtaqmrto_l,arﬂmas%vi tthd hee sipdh nkf C]a@faﬁétystatus
of the user equipnent.200, This cooperatign is furthe
Getsiray iy rraBRE 187 st T b odrRer T pelt | BEhrRaN
commliningkat i ng unit 270 is configured to conmunicate a
buffer status report to a network device in accordance

wi {0037he buf fRerf fetrat usateportdmg-tfor mat wesTRApMt ecthy | Allow

this fpnner., Jthe us ét%gghp”PQéié‘%e}@%JQ 26 QU T8 rrerent
st at us II‘ eporting efl Iclency In acqor ance W th an
uplduak icapaef t peofriche (&) eqedpawrmentp041fol mllow for

cerfoal nyieRadiyrmnts of ofr bufd ernst al MscLepolti BULEBSR:nt 5,
, radi o bearers may be cl assified into 4 radi o bearer

gr GUp®LERBESY ~PaPRE nmRPPILRG of tR&HSo BBRPEFS 6A RBEGPvided,
cownad e ejtheridixed i pustapdagdstoe dyramrcal lnay be a

Cor:"frie%%rcee%”b }Xuggecif Isncabtol}sh %%%%%t amphﬁc%e‘ contains buffer
status information for different priority classes. A
priority class is defined by grouping radio bearers
with similar QoS reguirement (but one priority class
might also consist of only one radio bearer). The
number of radio bearer group to report should not be
too small to provide enough information to the

scheduler but cannot be too large either to limit the
18



may only include one radio bearer or all of them

[0042] Since it may not be necessary to report the 4
wWRBE9/08d99mys (e.g. when only a |limted nunber BET/EP2008/064990

bearers are configured) , nmultiple formats of buffer

status reporting may be beneficial. In a first format,

two bits may be required for RBG identification whi | e

pleater h obuf i ' y
conca?éngped §@§ ep%c?e% %ﬁiggggiég o gﬁg%ﬁ E%et%ﬁal ot
| n feert ar adefb ook et s 9 Msuffer NSivat o raep@fppudngcompromlse

di rA%‘E:to'r)ﬁ1rr1%ll§7t es; t 02 p9¥ehheadi-00m § eper t8asHSYRAd into 4
pr ot ocol %h Speed Uplink Packet ‘Access), eNB

(eﬁﬁgﬁee@e & @IPUPSaHE'gszAN (Uni versal Mobile

Tel econmuni cati ons Service &gNWS) Terrestrial Radio
Act¥SS] Net woPk)totah efhet WBFEs MapowerC Hedir 6m Pbits for
r e?@iretn&ﬂfa\é@t%@ln df rete @kb@ﬁucednf (Honﬁ’éskllgﬁeo@%ﬁ’é@ts, the
opti mum resourc na requi res an e now

WhGERET. Gt Afot O s brCadt fent S T &0 bper BBPAG OB (° abYEe"
namﬂm@mewransnmssuon powerlimbhreovehe direndiciadaptixes for

transm Su%f% }dew(f?#]can Lx E £ And 14 bir pagigyer @

transnlsS|on |f|e on a .
, ild @meuﬁkzwtaél@vgnvwr@ ilrfpior4 ade aokpows and

the @qmers§@$c%&%l Jdepsity used Bt the Us-RIUI PN x bit
to avoid th for ‘exanple, the eNB allocates a

t r RRSHES's| O Dandwe at k4t r?é%decam%@t%ea%p&&r t/dd gitven size
t he hemxi ten usepaeguil pmedy BQWod@apg&kbirhttél aad [0044] step

ond 1457 QoD By of Sbna=dB (1 Frir TUSGPuLY T nf GRLC rBtY e

be beerdfiicdiadl. when conS|der|ng t he actual accuracy of
transm ssi on power neasurenents done at the UE) , six
bi {8059pr t he Uelp@m@riin@simbroftlaepewabdlﬂaadltoom rkﬁp@fér size

in upllnk woul d se suf nt thou h the t ot

nuf5er of Bit< mnoaunetbe gef& géfe §Y BN % th?llglnleng the

m ghrenaeurre |hid%lkl\|2 Ctmatamou:tytte cpfs, ecrh@U@h lb@ffgoea@r after
éfgrqumgre&fgtt%sg&dgeﬁio Biso | SR mPOVET e

hea 1 0045 Man B3 imd

roomreports are
{ URSEIZGHalS Wit FRISLFT bBSRh GRS @ﬁecherlrfblartq o ﬁﬁb@duler

be%ﬁ |é@@b?ﬁtés ﬁﬁ%?ﬁ@ lﬂb%H&k&adg nDAg p@méhcuhﬁf|may be
asi z eir enen i on i ndependence.

X INaE T i ORBPIEE Tohel GOy BE Gomgy duered after
C|EQQQUn@ome:ﬁnupspﬁﬂunnbﬂdﬁkcircuA¢6orm1@gﬁﬁ, in some
arr %dﬁ e%t%heﬁéhf%érsg du&%g f gug EOqua amount

ChIpS ransi $tors, of 6th e conp onent

uniott rﬁha}taalls@)ftbelmn'ph@rr@rqltfé@rl rafmeo”gr@rﬂrﬁalmqe tﬁa@dv\mesport
deyjices such as field progranmabl e gate arrays,

progr ammabl e array | ogi c, programmabl e | ogi c devices

or bty L, EE LOM3 T, L oabes T STRNAL s ene
pr ocegsopguippent across radio link control (RLC) and
Packet Data Convergence Protocol (PDCP). RLC may await
ciphered and compressed PDCP protocol data units (PDUs)
for transmission and retransmission(s) while in PDCP it
is unciphered and uncompressed PDCP service data units
(sDUs) that are buffered. Whether a PDCP SDU can be
processed and given to RLC for transmission is may be a

matter of UE implementation. For the very same
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identified unit of executable code may, for instance,
conprise one or nore physical or |ogical blocks of

W@ eom0s®ps i nstructions which may, for instancePCh&P2008/064990
organi zed as an object, procedure, or function.
Nevert hel ess, the executables of an identified unit
need not be physically |ocated together, but

mayeqmpriese i tte UES UG oS %P&P&' £8%9£Ef8£?%rent

| ocati ons "whi c when ] ol ne ogi cal Iy toget
compR sleremel i torand  idifi R G Her s%@%dl@u@%%ed%@d In
th%ﬂ@@ﬂ tdOgéaicéngggglbaeumﬁbdﬂél 2l ei codephBYing,

be a single instruction, many instructions, and m
evéﬁpﬁétépgtrFB%téﬂﬂﬁﬁkra§EW%¥aloélf9%§%ﬁﬁ ¢odgta without
segia®nithg, anopngddsffesendn prkmgfm amongald f fEy@Ent may be
processors, and acragss sevg£ |, menor deV|cE§1
Slﬁ%larly, operatlongl dat & nay be i entljfm

i | lowstsriaieed themei nwgh bi weunneéde dd ndyibe enhndlédternet
| N AR RNt apher pr m and organi Zegoul hbh s AN idiableatus

type of data siructure. The operational data my
colfEeered alsn%héscﬁehgii]éedétoéaéeta}m%%nfrm9fb@uélfgftrleldbuﬁ@bﬁ per
overstdidf frerendr | geatiborsganehudisng Ovigic thd f eientis RLC or
st&;a e devices, and may exist, at l|least partially,

C% ‘as electronic signals on a system or network.
[0048] In addition, while the terns, data, packet,
and? datagﬁénﬂﬁé@éﬁ%%egeu§@ae§ﬁaFﬁet@e§€%FﬁF1dﬂ“%f4 RBGs
th%lma@%eme Agnventriean,ortiRe 4 nvemt ton ﬂﬂ@ﬁbéﬂp@ftbé@rers are

of network data. For es of t hi

R B et bhm Hala o M Tadidat el PEIpflfg, WO
datfagmams bﬁidgﬁapr@m®cwhedatanmylbn@ad%ﬁl ipackedrted and

dato%ea%e%%y a%qwfvo"ﬂrerﬁB%stréh eeOf O%Q]fffgt §aé§ a% bits
fl ow chart di agram of a net hod 30 i h accordance W
on&aentiwili heneloriehe fpredtiti iAvehifonatThe ddpilet en the

methed 300-4 el udas,donigt ordingr 310 bufkersgidegecting  be
320 a pre- sel ected condition, deS|gnat|ng 330 a

f OCRRCE TARA CE6mMMTNICERLHG 340 & Thuf Per status report .

The operations of the nethod 300 rOV|de a solution

for{ﬂ(&%ﬂl abor dti Mt axerpPeeiBarter Sedigs Aepoiti Rgntrol

effmc@”%bdt&oﬂc%lr&@ﬁ% Whh @dmtgpla Nku £80ACEE Ytus report
005%% In certain enbodi nents, nonitoring 310 buff

mayioncd uBBYRBNI GG e iyt of difle Grrtain embo ifents,

norcédenmuay cdticdmdauf §ee s.Lamyusore @Uﬁ@&ﬂﬁﬁﬂﬁifler (LCID)

de 4 2 re-sel ect ed e} y.

GeLEH Tl 920, Aghr iRl et ed SnOLLLON TP e cox

i nclhede datfafagr stmitus heedatty | ﬁndo@mml@étﬁ onsebijff@r slong

has, exceeded; @, PrecgdeteLm nerf hé@ﬁ@"'e%bo'dﬁm%%ﬁ:tsa' M f power
enbodi ments, designating 330 a format { i ncl ude

de@ﬁ@ﬁéppﬁg arpaefer &t atiss F@B&?V?ﬁg ¥btpatlong or short
conmplrerentarsy {0 xtelzcﬁn{trseﬁﬁalﬂdiedtm@nﬂmé onadet ectedl 1.CID

byc%%er%%loge%%%vegh fo the concatenation of the two

special

information so as to reduce the signaling overhead.

[0063] In some embodiments, a detected condition may
include a trigger that depends on the amount of data
buffered in the different radio bearer groups (RBG).
Examples of a trigger could include a scenario where

only one RBG has buffered data wherein a report will be
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operation of detecting 320 and determ ning 330 are
described in further detail in Figures 4 and 5. In

W@ eom/0899pDdi ments, communi cating 340 nay i ncl UBET/EP2008/064990
communi cating a buffer status report corresponding to
one or nore buffers in accordance with the buffer
status report format designated by the designate
operatd Oﬂsg?’l%- 001 Fl ?ofméé a Tlhow.ehart di; gﬂ%m of a
of a netho 00 i n accordance Wi th one enbodinent of
t hé TpIesant Cov@ntneR UdFhed mEERBEr400 Yhriud@srehghan one

opemrat irens 19ff ford d o4 Hg ﬁﬁ@r@yﬁfgr&ep%%&emmﬂmr&b4£Qde in
whet her at | east one of the buffers has dat a,

defer RPN A30 Mhdtter mulPi pF @ DufF S WG/ Sat ghen  the
dekﬁmwﬂmde@gbﬁﬁﬁywhet@wm thecupbeﬁkacamaawtyasR format, the

desk@p%g E ha de%l%natlan460 a(ﬁ ng e
?fer n&?a noe

fornat, g6 ern1n ng prlorlty, des
sh@ﬁwef@mwaﬁa¢®ObUé¢@r@@nnunlcat|ng a buffer status

report 490. The operations of the nethod 400 maxi m ze
buﬂMHM]statuinrepebmbng ehlbodieray si,n aecor dancenw t hcould

an . apacity 0 | tain e ' , th
e R e el S SRR PR, e
oné)a@ufo er Bf:cmfmngﬂﬁ, buff exgnchasmdatanentst herfe ¢sly one

no pgiat ap st he, rethod, A00 gont i, pues 5o appi t o A10thecqs o
buffers. However, if there is at | east one buffer with

dattélretsll?@rlrdt hel @it Rod  8BRAE F nied Ty det&rHithi RgRadprmat 1is
V\h%fohﬁﬁmmdﬂattle@ﬂ e buff essmBavenstad Buedds 0nky osgobuffermore

dat th t hod 400 t t 450
AShOrP DAPFor “Ekat 0E° r éHor (I Tor fy fo rered daf2’ that
comxgrieciat iidrs 490 pitoposes. rf0058] iHoweviemg iBSR format is

I f
m'lcto('r)rﬁ'! 316%%'1?@{1”' Caggoguggé Sl aves 4%%%6{&%'1\;%@‘9 short

nmet h conti nues by term ni ng er there
i s BSKf f ferapt, upl ¥ nkkneapacithy tt OREEWU@,%\JE e ajuf tée one

St gl t@ROTdo UsbPOnkhe 1angahuhher o$t @S d@R0rdata which
format for caommuni cation 490 purposes. If there is

suffiCEEEN Tt hERT FIRSPRFadVEy FRERENtHe met hod 400
contlnues by designating the I ong buffer status report
f olR95] HoweReditiPnEReNe | 50 nGrOTEnoBHROGPIERKS, Cthe size

capaci by tapusekt heut pngyfoiimatgodihen ke W%bhoﬁaﬁgg into
conti nues by deternining 470_t e buffers wth dat
Af CECOPRE bt fer &:Reorsijt n'ig {%}Fnjfﬁ@as??ﬁ% block)

nEt hm)d 46QneaRt, i pisessdon dﬁ'@'ﬂﬁi Itlfigara shorkBbufifierbuffered
ALds TSROr 001 9L, £ or, CONTHNGA g 4B0NG . cnen a

orrty. In this man he
rretﬂ@@@ﬂtoouﬁm(@ mez ei;OIb@]f ff@rrmtat meYyr épor cpmgunicated. If

ef fripel @ncys 'Ho@c‘é%%ﬂc%wcﬂ‘a@@ LRLANK CARAG t¥ormat with
[0054] FIG IS a block diagram representing a short

buﬁﬁ%‘%ﬁ%19§ PRSP ¥ BP Frat Y 500 i'H decbrdakes with the

largest amount of buffered data may be communicated.
In other embodiments, as soon as more than one RBG has
an amount of buffered data exceeds a threshold and
there is enough room in the UL to grant a long format
communication, then long BSR format is used, otherwise
with the RBG of highest priority or with the RBG with
the largest amount of buffered data may be communicated

using a short format. Accordingly, the ©present
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wi th one enbodi nent of the present invention. The
depi cted short buffer status reporting format 500

WO p@bos®ss a radi o bearer group identity 510, aPdI/aP2008/064990
buffer size 520. The radi o bearer group identity 510
enabl es a network device, such as a base station, to
know the buffer status, i.e., to determ ne the data in

a %fvfe%ﬁ;l%%r éneffﬁ%dz'e%g A %J@ﬂ‘beoaf<fe£§se6c§é@éjc? tdMBsRs and

certain enbodi nents, the shor er status reporting
fo@ﬁ@@t§oﬁol@V@ééﬁﬁﬁﬁt@&'ﬁ@@dwéﬁﬁbtlng a buffer status
report because the short buffer status reporting

f of9A66] 500 | Ketfeeemost b f iaci entpfivenateafl@0bs] MEdGuns may
s 2, ack, diAgr ARLAPIeSANtdag Al a0g buligha #laliseing -
reporting fornat I n accordanc h” one” enbodi nent

of StHEagr e§ent PENVENRFBRLCThe AL | GG VIS e xSCatdon Of a

r epeilgidagh fof Mk c600ci-nekudes ea m:fﬁlaf@u&@f ohadi 0digital

bear er gr aup 1 (qﬁﬁ% a buffer size of % % bear e

ar &ﬂ?cf €426) 2P HATET - si 7o oPTPALTD 68& ért gm may

(6&@ emmddae@u&ﬁerasnnmnﬁmrgﬂﬂmnbeamer qnou@m@ddMOdisk,
g ery;shatus repo na ' : :

aI I o% g’ ourd 5 up%s ot &}s,glg)(l%g%%&él nél c%%? Jljﬁlll drive,

en‘@odmﬁﬁneélcswﬂm]&r the tderagiore  Bafkerost dtage, a punch

reE%&%!n%ﬂégﬂnﬁeﬁgg&(ﬁmé:ﬁ%té&esf§%ﬁ$@nﬁeﬁ81§er1ntegrated

status reporting format 600 is designated f

r epertciig Sa bU?f%Fh%¥a?&§lFééoﬁFQﬂe%ﬁﬂqq;ﬁR?%%&ﬁ%ﬁ memory
bealer; @gr.oups because the | ong buffer status reporting
format 600 is the nost efficient format. Accordingly,

t hgogerrpsent irpveniiran fr onot es,ef fi cheney: hyq proviedipdres,
a solution for adj usthg%the format _of a buffer status

r e FOrLCEEgETdi iy upon # 1$'00%%] CReAFdi ‘MY Bufr@r may be
st atou® ihepor tis, Qﬂﬁparedlt@kaUPAanEeUTRAN uprnak ¢8 more

bas%g %n antorthoqgnal t%p €.access s Jﬁ ﬁ?t art will

i'nce unhder” these C|rcuEs?ances t
aIk@@%ﬂmm;meoflerhW$rne§duﬁtethcnmweﬂ@EHHIhaiydbespn@tticed

ha‘dﬁt@l%h% t&néréﬁ}s'ﬂc{) rdl LEClhy r%&ﬁﬁlé”d@t‘é@ aci tyr with

| oss, the design uffer status reporting schene iI's

r elCatieve I e t &ifTE G SELUFFRANE Ll fi ke - E[rm)sﬁcy Bortler In

St@k%%rfeﬂﬁétén&@sE-MEB&Nkm@Wna|é@%ﬁ@tﬁf@é?nﬁwéﬂéﬂyéls, or
bet ween r.adi o bearers with different

qual
seVFCE (@S FEquitehert© " To 4l | Sw ot %ﬁgsl“ detail to
di fsfverientobatcuan nat atshe ceNB,o fi nheernhaien temmadi nent s, a
priority-based buffer status report is provided, where
a [peoesyity b@fnfeerhétz@hgs Jepoidryayrie 1a irediucedare will

buf f t at t h buf statu
 mFGPREton T GF SARPPEY Rfobr | GFFty {BPAREGRD ASpri B PEySSed

cl assvies mdef ibee bty tgraupiwigtir ati e bean ex sdwf farent order,
simlal, Qo5 eaylrerent, (&Lgdné%{]tgepﬁhorécgryﬁﬁ?lbﬁsascl%r@t which

also conS|s of only one ra
are different than those whlch are disclosed.

Therefore, although the invention has been described
based upon these preferred embodiments, it would be
apparent to those of skill in the art that certain
modifications, variations, and alternative
constructions would be apparent, while remaining within

the spirit and scope of the invention.
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nunber of radi o bearer group to report should not be

too small to provide enough information to the
wa@elemsdoes but cannot be too |large either to |P@I/EP2008/064990

t heoverhead. Wth a size of 5 bits for LCID, a total

of four radio bearer groups may be a good conprom se.

Accordingly, a radio bearers nmay be classified into 4

rawEo&%qc r groups (RBGs) . [0058] A total of 4 RBGs

may | nclude two bits for identification of the group.

In sone enbodi nents, the total size of the buffer

status report (BSR) is bytealigned. In such

embadi mante.chiie cangirdatiessi zes for the buffer size

may be six bit and 14 bit. However, a 14 bit buffer

si ze t abloaigiovesga al 6384;eCc ode spoilntrs 1and 0.0 PULSkep ;

size, which may be too nuch. A six bit buffer size

gi ves 64letede ipgi nt;eanbf12. 7% st epl sizve dthatpareselected

co rahl. 0 i a 23.19%._st. iZ f )

R e b SBhr e TSl T A d "y e T o era;

benefi ciq@als1gn00%% Dependi ng upon-tihe enbedigiBter astatus

buffer size may be an amount of buffered data before
fiFﬁPﬁ&tﬂW@'tr§ﬁ§BéFﬁ bl deRERF L 2rourit? of CH&t a BhEFepegcted
af tenhdfitliloinngcthe tesansper t bl ock. I n sone

enbodi nents, the buffer status report (BSR) ai ns at

hel pi ng canschedultemat a abhdbtat estatuse reesatir ces.a Anstwork

. . ogical ' f .
cuehsill Y SRckomlel \Q coreiden g et of g8

bu a transport “bloc di
i n foame tedleediomertes,. buffer status reports include the
anmount of data left in the buffer after filling the

transport block. [0060] In sonme enbodi nents, data is
buffered in the user equipnment across . radio lin

k
corftr ol TCRLECHHF Pakét 2pat a Conbef gehcd B gtbclgir status
(PB@BbrFi?bC ﬁ&Mm&MﬁLhniﬂiﬂEﬁéﬂj &mﬁﬂﬂﬂﬂpr§S§€ﬁszﬁﬁborting
prat ac ata_unjt P or transm ssion a
e S S L e S e SR
uncorpres segoPDCP service data units (SDUs) that are
buf fered. Whether a PDCP SDU can be processed and
given to RLC for transmission is may be a matter of UE
i mpl enentation. For the very saneservice, different .
UES -ni gitet ee et o e Ofepotd i £ er'BHTBISR epedditigloty of
V\h@tr_laee—lrseﬁ_le@t@@ PRI 61 608Sicdefiad.sdsn r derrf flea r@Sﬁ@@iated
possi bl e incgnsi stencies in reporti.n eporting the
P oP P URE 0P BT e ede HAPR BCHiOnE Rt RgPaAgnd 2 Pre-
di skeilectticon thetewkerl dRLC and PDCP may be perforned. In
certain enbodi nents, special considerations mght be
made for Voice over Internet Protocol (VolP) . In sone
enbodi nents, buffer status reports include the total

amfunt GPebirtdred @4t o pekirari ol eF gRouplurality of
r egarrdlees s fcthetdieyrditng s RXFrises a long buffer

status reporting format and a short buffer status

reporting format.

5. The method of claim 4, wherein the short buffer
status reporting format corresponds to reporting a
buffer status of a single radio bearer group and the

long buffer status reporting format corresponds to
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[0061] It may not be necessary to report the 4 RBGs

al ways (e.g., when only a limted nunber of bearers
wae@osmbi gured) , it may be beneficial to intPOTERE08/064990

two formats of BSR one where only one RBGis reported

and one where all four RBGs are. In the first case, 2

bits may be beneficial for RBGidentification while in

th r. se, bu [ fiel n :

concarenara o5 BebTated ThH G o MLO08I | Agket aPRATeT

enYgdivipent s, Media Access Control (MAC) control

el ements may carry a buffer status report and a power

headroom report. In certain enbodi nents, this may

i ncl ude _one Language Code l.dentifier (LCID) used for
power hé ro@ﬁ?gggor?éz)diﬁémL D J@Eﬁéq%ﬂ' §h§hoa?Slgnatlng
bufulherc stat usnfeportd and oneylLCd3iugedtd othkongpng buffer
buf fer  statuys t.s, enbodi ts, - r
R
bufcl@r csttat uso r gporu Lipeste ofisthe tthee, laddi tdudfar status
LA Rcan ibe rresarved for the concatenation of the two
informati on so as to reduce the signaling overhead.
[0063] In sonme enbodi nents, a detected condition may
include a trigger that depends on the anpbunt of data
bufif.er edhien hbehddf fef entlariadi 0, beatere gt oupe (RBSLgnating
Exanpl es. of a_trigger, could include a scenario where
onty bnet RBE AL SBarfersd GALE et sl & r Spor (WY | PuEer
bemade ussi npreoghort flormett.  Anfotthermekanple ofuafers for
trigger coul d hackude a-scenarj g where mpre dhan eneong
RBG hagrbuffeﬁe dat a ere%%%ggfeportrgﬁél(%e na%e%Pﬁ .
a Perg SBSRCGAMA.rSIsRod6re enbodi ment's, when the
enhanced Node-B (eNB) receives a short BSR format, the
eNB knows that RBGs other than the one reported do not
have any, data buffered. [0064] ,In sone enbodi ments, a . .
b ant SEbul B PREFodtse A 20 cAhol A FT codrd Bestefiating
comfiiguried cam fal RBG b asi sleAcporitk nghy, sharsomeffer status
e i if ly RB an_a - er -
data hat ko GaI A t A SBhol A ¢ hen s roport uSing a TLink
sheePaBIRYf-ormat i s conmuni cated. In some enbodi nent s,
as soon as nore than one RBG has an anount of buffered
data that exceeds its threshold a report in a |ong BSR
format is co ni cat ed. s sych, when the eNB
F ocor vedTs SHOMTOBGRTT di it e KHGWE Lhat “RRGIBihePuELer
t hanathe orearepord eth e hotoaviesean anopytd of information
buffer dat I.ch exceed thej spect | hr | d
Po668] st st P & et Rt ey S Y Pl B foes 5
an byleisn o £( WD)t ogimarti ocoul d al so be taken into account
(i.e., the size of the uplink transport bl ock). For
exanpl e, as soon as nore than one RBG has buffered
data and there is_enagugh roomin the UL grant then a
10. The method of "claim 4, wherein “"the short buffer
status reporting format comprises a 2-bit radio bearer

group identifier and a 6-bit buffer size.

11. The method of claim 4, wherein the 1long buffer
status reporting format comprises four segments of 6-
bits of information, each segment thereof corresponding

to a distinct radio bearer group.
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report using a long format may be communicated. |f
there is not enough UL grant then a short format with
wo b@oBRBB9Df hi ghest priority or with the RBG we¢TEP1068/064990
| ar gest anobunt of buffered data may be comuni cat ed.
In other enbodi nents, as soon as nore than one RBG has
an anount of buffered data exceeds a threshold and
there is enough roomin the UL to grant a |ong fornat
comuni cation, then Iong BSR format is used, otherw se

Wi 4 th@hBB%eQ%o@!%&e%ﬁaﬁ&!qr'E%rQ%éW %%n&&%s@%@ W th
t he Iargest anount of bufferéd data may be

commnl Galled tusignG apshest Eerfak. oACCONHIYH Yoed REr group
esentlnvgg ion mni.m zes the overhead associated to

RS and *8855ts PG Pavaiti-abl e UL bandwi dth. [ 0066]
Reference to a conputer-readabl e nedium may take any
forn1capab|e of generating a signal, causing a signa

e _garenalagq OprCRysling ﬁecwﬁgwlgf APrOAM ooy
nachlne rea I nstructions on a digital processing
appgararut Aconpltersterdabiré tirediodmmwpsh & enbbei egarer
b m%utpr ansM s$i N nlddte, aRoeoiPast (k. idi gi talaMd defarer

netic tape, a Bernoulli drive, a magnetic
d.@%OUﬁopegﬁéﬁhuc di sk or tape, a punch card, flash
nmenory, magnetoresistive nenory, integrated circuits,
or other digital processing apparatus nenory device .
[0067] Furthernore, the described features,
structures, or characteristics of the invention my b

e qqnbl@%ﬂdﬂ%&ﬁux%UI%% & imapper in one or nore

enbodi nent i'l'ed”inthe relevant art will

recogni ze pdiaweMehg thate td 4 nuentd ofb NBYn P& a usage of
practlced wi t hout one or nore of the specific details,

orawftﬁrétﬁeﬁ'ﬁgtﬁ&ééeréonponents materials, and so
forth. In 8 F I nst anc. -kno str % Ee, of
mat er i als, “OrGperat i'Bhs aF8“H§69u§ﬁ “Or “FESEH bR kTt @

dem&bkaﬂatavomﬂ @hsﬁnﬂehaytaspecbsdmt1®ne icwertspemding  to
[Oqg%] g%%.ﬁ%%l %50%%E%%E% Skill in the art wll

rea ers that thé invention as di scussed

above m%y &éﬁﬁaﬁgdé%ﬂtgoﬁkﬁeﬁréa %od'ciécse_Lrger{Hte one of

order, and/or wth hardware el enents in configuratians
whifch BHETaLtFBr erftf t hRHIERGse T ER® ar € SAiCSE 6%kd. Tormats
Thelegkere ngaldhheugh pirke senverticoroas theen ddesericbed and
based upon these preferred enbodi nents, it would b e

appar enta teotrhosecafiski bhiitn ddref aydrddiatocerdraiimicate a

rTD%| fflf%%t ISQCr}:lSC Varé %’ Jgngb %n%e%l tern el\ylece in accordance
i ng

CONSET UCt i ONS par ent, Ie remai ni n
W thith tthe évmfrﬁetr &rt@tst,l@o pfep@frttlhle |fwe1@tt| ole.sWENEILAIM
1 . Anethod, conprising: nonitoring a usage of a
plurality of buffers; detecting one of a plurality of
pre-sel ected , ,
15. The apparatus of claim 14, wherein the buffer
status reporting format is configured to minimize
buffer status reporting overhead <created by the

communicating of the buffer status report.

16. The apparatus of claim 14, wherein the plurality

of pre-selected conditions comprises a buffer

25



conditions corresponding to the plurality of buffers;
designating one of a plurality of buffer status
wo e@osdopg) f or mat s dependi ng on t he pre-sel ect BAT/EP2008/064990
condition detected; and communicating a buffer status
report to a network device in accordance with the
buf f er status reporting format designated. 2 . The
ne%%%% %baIWl{hf QheE%Hn th egggger §Bﬂ% storlng data
rt|ng rrat monimzes buffer statds r porti
oad ¢r ®artedPyciihe comasmiodst-i ng of the buffer
status report. 3 . The nethod of claim1l , wherein the
plurality of pre-selected conditions conprises a
buf fer sociated with radi.0o bearer group storin .
datd ey Brd 4R S5 eBted rHbstipt d 708 =c 1 phe et RoE=aLity
of odl abnrfier wm@qmn51tﬂm@omkum@i|fyrmﬁtbufd@mpﬁm$ﬂ3ﬁ5a long
r epor. f rmats al bu r sta
DGRy FOrTar andPareRaE: BOPTSr stafusr eparFEngPuEter
foﬁ¢@¢US5repDﬁélmﬁtﬁ@dﬁ@ﬁ-clain14 , Wherein the short
buffer status reporting format corresponds to
reporting a buffer status of a single radio bearer
group and the | ong buffer status reporting format
cortPespdrds @Qpéﬁnglngoé bﬁﬁ?é@-s%gtuswagrﬁﬁptlbbﬁ short
&ﬁdmﬁfb&aﬁwé$y§NHﬁporﬂing'HEXMHﬁfﬁghﬁésp%@dQWéo reporting
er e design unit -i.s _configqured to on
deS|g%gteJthe %%% %e? n?a?usa%epo q%ﬁf%(ﬁﬁ%Eam%%% the
thép®g|sbsﬁﬁbm0|ematupl|mkpoapaogtyfbomecnnunrcasgonds to
usi Aong byf st e ti f. t T,
TotRod of Sl arm A"t uherar h the desIGadtng UAFE Ts Teerer
cofffi°yted to only designate the | ong buffer status
reporting format when nultiple buffers for different
radi o bearer groups storing data beyond a pre selected

t hreshol d_.of. |
dedegnati o MR AL GO | G 4G L b deRS Ghdk ot PRe SRAFPating
buiﬂﬁﬁ:siatusnﬁegmmbdngxtoonay wmmnqdﬁn@ tbe long buffer

| ”%Lt\fla\ﬁ'u%' ‘{pc' 'n%};rt;%"%%%f“c'f thef thdhie [Bt %‘89159{:1&'19' 1ink

erein t er status repor
compiiesesd v1 b@/t eostumicerteat ohnand ehel pong flegr status

st ats Hrepef tdonehafor mat conprises 3 bytes of
information. 10. The nethod of claim4 , wherein the

short buffer status reporting format conprises a 2-bit
radi o bearer group identifier and a 6-bit buffer size.
11.20The Tiet kaeofatalsaian 4 1awhere) nwttélﬁeimngh@uﬁéeignating

statys reporting format, conphises four, Seaprats 9f, 6 rrer
status reporting format when multiple buffers for
different radio bearer groups storing data beyond a

pre-selected threshold.

21. The apparatus of claim 17, wherein the designating
unit is configured to designate the short buffer status
reporting format when there is insufficient uplink

capacity.
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bits of information, each segnent thereof

corresponding to a distinct radi o bearer group.12. The
woretbosvsed claim 1l , further conprising: sel ecPCTYEPR08/064990

buffer status of a radio bearer group of a highest

priority. 13. The nethod of claim 12, wherein the

radi o bearer group of the highest priority conprises a

radi-o bearer Vi a appunt aip.a

ra%ﬁd bggfera% %%%t%%ffg?. fgg§kn ggbar2§5§?§5 the® short
comprfifsirngstatueni rePPhagIEi t TeOME gurePtiESfonilt oPvae of
US@%%OQ%a%i%hu%ﬂdtﬁhéﬁléﬂqfﬁﬂﬁﬁefi§%%@§§'nggﬁting format
configured to detect gne of a plurality of

pr ECERESESd Sc GNFESi Ors *ESPrE&SpdRdi-ng to the plurality

of buffers; a designating unit configured to designate

one of a plurality of buffer status reporting formats
dependi %eon.a%)g%r%.rt%_sseloﬁpt ed gondi b O”WHSEsr‘tEedthS”dshort
a cornmuni cat i unit configured to comunicate a

bufoudif est st yepoerotolag nébWORk dovicee sies d@ccorldanceadio
Wt the Bulher 18lealus ikepart)ng oMt designated.qi ze |
15. The apparatus of claim 14, wherein the buffer

status reporting format is configured to mnimze

buffer status reporting overhead created by the

couni qalkel rgefrathe i feraist atus weposin d6e TbRg buffer
apparatys ofoclaim 14, yhereln dhe bl UEallty Ofense of 6-
pre-selecteé)con&ﬁ¥|o §"¢ nprises a bu ter assaECat&d

wi toh ta reddi o foearasri qgr,o e st os¢grgediat Bhbeyohdcarresponding
pre-sel ec r |.d; - aratus of claim 14,
Whgpe%n%%ﬁquFEFE%??€ gf%%ﬁgfgﬁogggtus reporting

formats conprises a long buffer status reporting

format and a short buffer status reporting format. 18.

The sappamnat la@pafragghﬁ millaherel N dhershor thbufieignating
status r.eporti orat corresponds reporting .
BUPFEE Pt O Tl I b DSt ooy bt Whdfra Tadio
| obg alrefrf errostoatods ar @pahieistg pfraomratt ycor r esponds to
reporting a buffer status of nultiple radi o bearer

groups . 19. The apparatus of claim 17, wherein the
designating unit is configured to only designate the .

| oG -buflfier SPREES tHEpoPLi n§lRoFmat ~whelhekere | §he radio
sufldaGle@nty Apld Nke capaChl Ynte +CyHiGat e-disd Nidsdhea radio
Iog% buf fer status reporting format. 20._ The apparatus .
of PEPiSH 17 OWher8Vh"Phé dBSF gnatPHgturfit fete 10 & radio
coikiagured rioapohy fedesi gnate the | ong buffer status
reporting format when nultiple buffers for different

radi o bearer groups storing data beyond a pre-sel ected

t hr eshol d.
27. An apparatus, comprising:

monitoring means for monitoring a usage of a

plurality of buffers;

detecting means for detecting one of a plurality
of pre-selected conditions corresponding to the

plurality of buffers;

designating means for designating one of a
plurality of buffer status reporting formats depending

on the pre-selected condition detected; and
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21. The apparatus of claim 17, wherein the designating

unit is configured to designate the short buffer
wat@bosipeporti ng format when there is insuffiBCERP2008/064990

uplink capacity.22. The apparatus of claim 17, wherein

the short buffer status reporting format conprises 1

byte of information and the |ong buffer status

reporti r ; ri 3 es [.nt Lon. 2

The appg%gﬁﬁgq% tgﬁgfwh%giswhg¥%incghghg%g%gﬁggffgr ﬁUf?er

st &ttad Usepo?R PR fCOr Mat NESHPEKS et Bl & bilh rast - degdicer with

or euR e f iseh thlsDr R4 ta nfr Biotrnb4f fRisignz@e24. The

apparatus of claim 17, wherein the | ong buffer status

reporting format conprises four segnents of 6- bits of

i nformati on, each segnment thereof corresponding to a

di 2ii.nch ratico thearern dgibdep me25 unl ke capjear atius af computer

cl ai rein _the. desi ti;n R onfi qur

N e DY e

hi giveste tpongr icoypr2@inthe apparatus of cl ai m 25,

wherein the radi o bearer group of the highest priority

conpri s&9Ta trading BearéLegrrdup RaVithg 1& Ymost PafrdeAts /of

data in a radi.o bearer group buffer. 27. An_apparatus

conpri siFFETBA% oy Mdans® f or Lot t oY i ngfa BEggacoected
a plowdaltiiton sofcchiuiefseosdidet ect ithg pRans lfier, det ectiifegs;
one of a plurality of pre-selected conditions

cor r espardiigg attd nicheopd urcdl | &y pdfudaififrer sof désifgreat | agatus
me far. desi ' on -pluraljty. ef bu r
stggggFgéa%fti%g? é?%&t§%ﬁ%%g%5?%g gkithggﬁre-%gge%?%%Cted
cordindiign cdeCedeededdnd@@Gnmuni cat i ng nmeans for

communi cating a buffer status report to a network

devi ce ICRTEEEGEAREE i tPUthRer baFREPSSERPGS I dford i Agtwork
f Ofdlégrtidc@e_si'rﬁnab@drdaﬁceAmﬁiQ:ﬂ‘pUtEé - b?;&&@@ gstr@ﬁismkeplorting
encoded with.a conputer program configured to contro

a %P&gggsgﬁsﬁgnﬁgﬁﬁorn1operations conpri si ng:

nonitoring a usage of a plurality of buffers;

detecting one of a plurality of pre-selected

conditions corresponding to the plurality of buffers;
designating one of a plurality of buffer status

reporting formats dependi ng on the pre-sel ected

condition detected; and comruni cating a buffer status
report to a network device in accordance with the

buffer status reporting formt designated.
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