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U S C 119 [0001] The present Application for Patent clains priority to
Provi si ormib 28pplipeat i on No. 61/088, 308 entitled "A Met hedTarsdoodppassat us for
Handling Uplink Gant in Wrel ess Comunication Systenm filed August 12,
2008, and Pr OVI 5| onal Appl i cation No 611/ 088 327 entitled "A Method and

Appar atus for link & in | ess Co catlo stem' filed
Agust 12, 200 AN HETINR SRAR LS ENDE M ACLESRESPRNYES! *anc
her eby expressly incorporated by reference herein. FIELD O: | NVENTI ON

[ 0002] The exenplary and non-limting aspects described herein relate
generally to wrel ess c@ﬁﬁﬂﬂ&ﬁPWﬁ%U@mR&éUﬁ)@s@%muter program

products a Vi ces, . and eci f I t.o. techni g for formatting an
otk o ant0 A EA CrRatRB B0 el ELelchmifacRiensnioyel B Cr o w dely
depl oyed tQx@nleyﬁcﬂﬁwaﬂvmsso@maﬁe@mwmmarfa@&pmatﬁmmhdﬁﬁgﬂpﬁ& voi ce,
data, and so on. These systens may be nultipl e-access systens capabl e of

suppor t i ng (ertrinY eeessdronunphicatign $yske’ Uigled g\ulgystslﬁail@(}gg althhBroawsnnahbl e
systemres Dave] (flggtlo(neNg ‘6 1/(%%3%\94 C?%%lﬁe(fm g %{Ietﬁoncis a?ﬂdt atra [ % for %i(a%gﬁ ESJ S uch

mul ti pl e- addéss syste ode VISt on access

syst ens, tlc;mntdh\Wﬁd:less @ﬂﬂnhumbalcﬁ@ﬁﬁﬁn(ﬂ]%gamsmeﬂmm bogpfentdsh zdeI si on
nultlple access (FDNA systens, and orthogonal  frequency division nultiple
access ( OFPWHgn ygﬁl@n@mgpm@ﬂo fead prgby gxprasshy ePPertea it efirancadierciy
comuni cati on system can sinultaneously support comrunication for multiple
wireless termnals. Each term nal conmunicates with one or nore base
stations via transm ssions on tﬂHELDHﬂE[NVEhHIOéNerse | i nks. The forward
link (or d i nk) ers to the co nj cation nk fr m t he base stations
to the termls and el ST K98 aazgﬂCf Cribef deiety it gencrally

communi cat 't& an‘elé@l‘ccﬁrﬁﬁﬁhﬁc@ﬁoﬂs %gﬁbﬁ@ | reth&dst E@mplﬁ&epr@ gl%d 198§uctsT mcﬁdewces
comruni cati on |ink be established via a si ngle-Tn-si ngl e- out

mul tipl e-i and mgm@ﬁpemﬁcaby tcatephdiqugsifer formutting ph eplidugragt MO) syst em [ 0005]
Uni versal Mobile Tel ecommuni cati ons System (UMIS) is one of the

t hi rdgeneration (3G cell phone technol ogi es. UTRAN, short for UMIS
Terrestrial Radi oAccess Network, |igaATKcGQROENDVe term for the Node-B' s and

Radi o Network Controllers o , , ,
[0003] Wireless communication systems are widely deployed to provide various

types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, and orthogonal frequency division multiple access (OFDMA)
Systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-
multiple-out (MIMO) system.

[0005] Universal Mobile Telecommunications System (UMTS) is one of the third-
generation (3G) cell phone technologies. UTRAN, short for UMTS Terrestrial Radio



whi ch make up the UMIS core network. This comuni cations network can carry
many traffic types fromreal-tinme Grcuit Switched to I P based Packet

Swi t ched. wOlze100IRABl al | ows connectivity between the UE easaszeéqusizaent) and
the core network. The UTRAN contains the base stations, which are called
Node Bs, and Radi o Network Controllers (3RNC). The RNC provides control

functionalities _for qQne or re Node Bs._ A Node and an C can be the
sane devi ceéCCEISHINGHS 1345 Ptlr%tﬁrregerrf{?%%\lp%gdm@é‘%h%@s% gome?qracat ed
in a centrglhigf &h&@uﬁﬁ{e\UMQ‘SrEH{é AN ENPHR c@n&un%%hé ﬁ‘et%ﬁ( éa%ccfarr?%lin t hey

do not have to be physically separated, there 1s a logical i1nterface
bet ween t heraffknopes fiemirba-tinubCirdineSRNeartd IP based dlaclet rSo/rmdhﬂg TRod&'RBsNar e

called the di 0 Net wo ubsyst RNS) . . There n one RNS
resent | n ARVOARRREITBORET S Sy aH PR et Sier R ar e nane
given to aWFIQAN%ntMﬂshh@bésE@taﬁbhi WHENGE ANQANRR BN GRS Rudo N @vekt (3GPP)
to inprove the UMIS nobi | ]i%gone standard to cope with future requirenments.

Goal s i ncl GatrioHgrs RINGg. Bicf Cemvdeﬂ eoneel figceastitics forprooi mgresiedsi Bes,

maki ng use of ne tunr [ IO th other
open st andargogeﬁa%%% sys em |hse > énglBe %ﬂgou%%ﬁeglﬁal IP\PE%D%%&E&HE ) and
Evol ved UTRéMritEHNANcaelih @serffal sﬁﬁels%magmom@le NOQOBE. Déwpits yiat facathmy

utilize a resource assr ngrrent scherme in which a UE may re%&zest for
resour ces ot havstole nhasicyhit seppgtesethgregn adegical prteiice batweesdhemat i on

may proces r nt of
?‘88‘?ﬁqs O R s LA N AR B Y oM AR R g the
grant ed r eatiworksSubkipsea €R NSuAlhcrkcandsanisre disanarme RNS presed it an BEIRAN. equest S
for resour and ' our s are consuned to send rant

resour ces. ﬁ?@lﬁéa] YAPY S EL oBE I e Vo 1§ HE A VO Od RIASH Wik ingian i nk
control champglGdRREEhP FRMsIRE PP@@&&BAQPP) Q%@M%%wﬁx@sﬁio%ﬁe Bhorn uplink
grant in a random access response (RAR fixed. Accordingly, there is a

need to al Istodard tanopeplvitin ﬁitgneamulremeatsr éindls m@mtﬁemrmesg)oﬁh"@@németh is

espone] v 8. kAT Rt SRR EASY LR BRI b bPRSE L

fol I owi ng @Iﬁt@@@ﬂ&r§wﬂh%‘tﬁ&bp$ﬂ Qe BHIYTRRY LITE sQ§tris H@scﬁb&i/indrﬁe gvblasd C
under st andi ﬂ of sonme aspects of the disclosed aspects. This summary is not

an ext ensi ¢EVIIBW) and ErVglvﬁdlwr?d%N (EWTRAN hrerics efetresifigationy. or criti cal

el ement s ncf6007] The system may utilize a resource assignment scheme in which a UE may
request for resources whenever the UE has data to send on the uplink. A base station
may process each resource request from the UE and may send a grant of resources to the
UE. The UE may then transmit data on the uplink using the granted resources. However,
uplink resources are consumed to send requests for resources, and downlink resources
are consumed to send grants of resources.
[0008] While the size of an uplink grant on a physical downlink control channel
(PDCCH) may be bandwidth dependant, the size of an uplink grant in a random access
response (RAR) is fixed. Accordingly, there is a need to allocate an uplink grant in a
random access response (RAR) that is responsive to different system bandwidths

without adversely impacting random access channel (RACH) procedures for UEs.

SUMMARY
[0009] The following presents a simplified summary in order to provide a basic
understanding of some aspects of the disclosed aspects. This summary is not an
extensive overview and is intended to neither identify key or critical elements nor

delineate the scope of such aspects. Its purpose is to present some concepts of the



delineate the scope of such aspects. Its purpose is to present sone
concepts of thedescribed features in a sinplified formas a prelude to the
nore det aWbDediodasersi ption that is presented | ater. [001@LTIUS2@000635dRNCeE

wi th one or nore aspects and correspondi ng di scl osure thereof, various
aspects are described in connection with adjusting (i.e., reducing or

expandi ng) the_size of a P 1.(physi cal downlink control channel) for

upl i nk gradeseped FeaheF i %@pgﬁ?&%@%é ¢ B@?to(tBeBWOé? fgstilad GATGTIoH théindom
access resgg&§§mkﬁﬁaknfor an uplink (UL) grant in order to adjust to system
bandw dt h, yet enabling a physical |ayer of user equipnment (UE) to

interpret tH@0ul | Ini avbondaede voith dr orpnaorgiadpavts and chirgspondingldigstaduessi ng.

Alternately or in addition, a,Mdulation and Codi chene field can
be' r educed B eoReRtiRiR ot AT heotugle S MEnEE Pt e dre st 6o
the PDCCH fe@paraipd' it sranshdeabhhpisal dowhRik EdHul BhRXES RS plisk glH911] I n
one aspect, a nethod for decoding a grant is provided. A grant is received

on a downl ibiKragkiapmilg a iasqysect blogk @¥B tablecajioamt ajirandpem aeocesaresitpose(RAaRyt h was
adj ust ed. resoyr k. assi t 1s d based th umber of
upl i nk resgﬁﬁ%%mﬁ?%gkﬁbgﬁﬂbﬁﬂfd%ﬁgéﬁ%?ﬁ§PY§§%3§/?Wh ’nggﬁﬂgﬁ%ggﬁ%%%gsor
for decodi ngyecaopu@ntquiipmpitqQUIB) eslintdpiet ttfulMciotatiodddi Mesidingiodigh RRcla

downl i nk channel.. A second npdul e detects a portion of the grant whose
| engt h was PaRFcedR® d\ltemnately ogimsigifion. g ddastpdasion aﬂé&?dkﬂ@é@hﬁ@é%\%iﬁ@m nt

based upon 0. pUTDES tgpéon‘éf?éihﬂlgur{é(t‘%ﬁ;?&{{oﬁg u?éag‘c‘s I%ﬁhan[cggéd%%:in:grfhéﬁzé bt i onal

aspect, a conputer program pro or decoding a grant s provided. A
conput er - r #AAOH dosliandaiykh redidemtoorpr fedstuee ditersionset of codes for causing

a conputer recejve a grant o downl j.nk channel. A second set of codes
causes thel @]rh])ute 5 4 ?Cé&tmaiﬂaiﬁ ridge ?g%ﬁ@nbwmwe\wﬁ gradh Gk ossed

adj usted. RntahiowhiBRich&inet ONSDrifAUTER: Bt i APRLEE WHoS: HRGAARsAd[RRAUN CE
bl ock assi gnnent based upon the nunber of uplink resource blocks. [0014] In

anot her addi tasoura¢ bmsbessignnzmt spjvaedtdumsédupoddbodimberafgphnk rdssurpe ovi ded.
Means are Eﬁogided for receiving a grant on a downlink channel. Means are
provi ded for°d&tecting a portion of the grant whose | ength was adj usted.

Means are qomi]dedlnf@lbﬂfée@gfébﬂ;lgt1@amﬁ@g:ro@@ssbﬂ 3¢ le@BTignpmnt is Basesbdupon t he
nunber of uplink resource blocks. [0015] In a further aspect, an apparatus

for decodi Agstaneiudgcceisesyr erantada dawpladeghgancly Acweicoismadye defects s partemwnl i nk

channel . A o(f\’a{gpg%ﬂt%o% %[n]:gﬁlrmsdéacﬁl?s%ds. AR ﬁlio&)urle 8£cotdre]§ a resource block
assignment based upon the number of uplink resource blocks.
[0013] In an additional aspect, a computer program product for decoding a grant is
provided. A computer-readable storage medium comprises a first set of codes for
causing a computer to receive a grant on a downlink channel. A second set of codes
causes the computer to detect a portion of the grant whose length was adjusted. A third
set of codes causes the computer to decode a resource block assignment based upon the
number of uplink resource blocks.
[0014] In another additional aspect, an apparatus for decoding a grant is provided.
Means are provided for receiving a grant on a downlink channel. Means are provided
for detecting a portion of the grant whose length was adjusted. Means are provided for
decoding a resource block assignment based upon the number of uplink resource blocks.
[0015] In a further aspect, an apparatus for decoding a grant is provided. A receiver
receives a grant on a downlink channel. A computing platform detects a portion of the
grant whose length was adjusted. The computing platform decodes a resource block

assignment based upon the number of uplink resource blocks.



grant whose | ength was adjusted. The conputing platform decodes a resource
bl ock assi gnnment based upon the nunber of uplink resource blocks.[0016] In
yet one aspeoto/o1gs7aet hod for encoding a grant is provi dedT/us2e09/68565 of
uplink resource blocks and a | ength adjustnent based upon system bandw dth
for the grant are determ ned. The resourke bl ock assignnent is encoded

based upon e nunper of uplink resource blocks to .achieve the determ ned
length adj d@‘? nt.IHN%P%%SPP%@ewﬂg%%f@@oewg& et PRI R AT ¥0617] in

yet anot her,,A5PRGburc8blocR@ftd LRAgMLARRERIN bR upBE Mk ban i fol fhe
provi ded. A first nodul e determ nes a nunber of uplink resource blocks and

a | engt h adjrand aresdeterbased Theaesosysthdonkizasidmingiths emodehbasgd apon tha second

nodul e encodes the resource bl ock, assignnent based upon the nunber of

Upi ik resdurbe’ Btk e S EemETs RO aTEr ShRaT LB AR TeRE A ¢ hi r o
nodul e tr ansidstife DbNHowRligk dRwdli nk channel . [0018] In yet an additional
aspect, a conputer program product for encoding a grant is provided. A

conput er - r 01 e Wtyst arpshermdpasmat tpapirang @rocgssor faytengeding gradsprovdetausi ng
a conputer j term . 1 er . of link re rC | nd,.a. .l ength
adjustnentAbgggﬁmﬁﬁgkgg§§¥gﬁﬁbgﬁﬁ§f%ﬁﬁﬂ OFQPH§%SW§%§QmiggéggHﬁhgg?g%f codes

causes t he baggipipot ydtem dasddlidt foe tHeag il esdebtodsigicgtoRpthdrasaiccupon t he
nunber of uplink resource blocks to achieve the deternined | ength
adj ust nent blogkassigymenbagd upendle ruple of uplinkcisppiieeblogls to pghhisys thea grant on

a downl i nk ] y gheli gt e at us
for encodiﬁ%agﬂggg#?kﬁg&ﬁé%%ggég%ﬂﬁggﬁgﬁg?g pr6§?g§gm$%$1&efg@%fﬁgﬁgia
nunber of EVESHk rbstineeddtioch aspgng aaompnigt hrogdjnu ptatact fobasedingpograsty st em

bandwi dth for the grant. Means e provided for encodi.ng the resaource bl ock
assi gnnent %@&ﬂieépénc%t%ﬂﬁi?éﬂeoﬁ&a%q PREUPEOGIT e Bl R 0? 80%‘6 Peve the
determ ned ¢ &%9%]% #&&M’Eermfﬂ%aa%n%e?of’ﬁ wikdesh i bib&iansiatitddng a grant
on a downlink channel. [0020] In yet a further aspect, an apparatus for

encodi ng a adruammeni bagerd apoul ecbtenAbearatydthi fagthplgaant o Amedatdesehphaslcacansedber  of
uplink resqurce bl ocks and | engt h, adj ust nent  based upon system bandw dt h
For the or ik oS R A TR o P R b tEe™ Rocy dedb S EREER HaSF gnment
based upon r¢do@rddHIRRE tPichileitikddt@sahECRngth aakStnidt. aARhRY Setlolf@odigt er m ned
| ength adjustnment. Atransmitter transmts a grant on a downlink channel.

[0021] To tchescatenepipugtineiansofit ¢ panf of e dovnldniaetdnpd] at ed ends, one or nore

[0019] In yet another additional aspect, an apparatus for encoding a grant is
provided. Means are provided for determining a number of uplink resource blocks and
a length adjustment based upon system bandwidth for the grant. Means are provided for
encoding the resource block assignment based upon the number of uplink resource
blocks to achieve the determined length adjustment. Means are provided for
transmitting a grant on a downlink channel.

[0020] In yet a further aspect, an apparatus for encoding a grant is provided. A
computing platform determines a number of uplink resource blocks and a length
adjustment based upon system bandwidth for the grant. The computing platform
encodes the resource block assignment based upon the number of uplink resource
blocks to achieve the determined length adjustment. A transmitter transmits a grant on a
downlink channel.

[0021] To the accomplishment of the foregoing and related ends, one or more
aspects comprise the features hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail
certain illustrative aspects and are indicative of but a few of the various ways in which

the principles of the aspects may be employed. Other advantages and novel features



aspects conprise the features hereinafter fully described and particularly
pointed out in the clainms. The foll ow ng description and the annexed

drawi ngs wetofompérei n detail certain illustrative aspecPsTAISA00/083565
indicative of but a few of the various ways in which the principles of the
aspects may be enployed. Cther advantages and novel featur esvm |l becone

apparent fraomthe foll ow ed descr.i on when consi din
conj unct i omlmbewr{%pn&mﬁﬁgstﬁazﬁ PHee ?%%?cgéf‘éaﬂ%@ae‘ﬁ%@ PPEdfisdhded (o
i ncl ude al |co%‘dﬁ&1cﬁ‘15\9§l§jéh% FRink oS d th@q}k‘c}@é@ggpécts BRI 1@%11&%%%9%&?%&%}'1 §len THE

DRAWNGS [0022] The features, "nature, and advantages of the present

di scl osur e agpdcts dné¢b¢meqmvaéem$)parent fromthe detail ed description set
forth bel ow when taken in conjunction with the drawings in which |ike
reference characters identify correspondi ngly throughout and wherein:

[0023] FIG 1 illustrategraEPDENCHIPIIOROPRTHE DRAWINGSt i on syst em
enpl oyi ng a encodi ng of adjusted (e.g., truncated, expanded) random access

responses (0URR)] byTke frasecsshatitepind mvaﬁt@gmhlapﬂeﬁ@t gisstosure b detahid;
[0024] FIG 2 illustrates bl ock diagrans of an adjusted-size RAR of FIG 1
achi eved bynarg gpraggntdipnythedstatlsd deseriptipny sej forh belmo@;}l tahjery In QORINGHONY at es

bl ock di ag h9 fdra@\ﬂngsfix‘no : 6?@1’11% %?ergﬁ% Rhrablefd 1déntﬁg Iabﬁ'é/s?gnég%{ lgx pansi on of

an Upl i nk ( gr ant FIG 4 illustrates a diagr mul tiple
access w rehmsghMaMwhemm on system according to one aspect for variable
| engt h random access responses; [0027] FIG 5 illustrates a schematic bl ock

di agr am of [@0239MMUPICE atillearasast 5K @hg @ﬁmrddnﬁﬁumdﬂoﬁ@bﬁeﬁl%ﬂgﬂdwlﬁ@adom
access responses; [0028] FIG 6 illustrates a timng diagram

met hodol ogynéastin [ ustad (SreertunCuRy, oxpeided) iangoru@ququsma& deARHbida
interpreti %8? a%@rﬁqgmﬁ%ﬁ Sda 13%5’3%?%%&%0‘R&hf rom an evol ved Base Node

(eNB); [0O0 agf‘am of a nmet hodol ogy for random

access res 0030 8 illustra di

met hodol ogﬁ&%ﬁ rpﬁaa%t Qaswaé oRlidems p @beﬁ@%e %R Pidc g aiCh@V%fhat es
a bl ock di %gl‘tﬁfﬁbafon%h[ﬁgfﬁk ®Hrdhavi ng nodul es for receiving and
interpreting truncated random access responses; and[0032] FIG 10

i lTustrat eiﬂl?ZS? ! Oci*(ldj 3 1gu&mteosfblobc(il<s agQ’grglg'\o & 5({' gsté?@é(sjllzlle ﬁ%ﬂ SFFIG. 1 achieved

by expansion of an Uplink (UL) grant;

[0026] FIG. 4 illustrates a diagram of a multiple access wireless communication

system according to one aspect for variable length random access responses;

[0027] FIG. 5 illustrates a schematic block diagram of a communication system for

supporting variable length random access responses;

[0028] FIG. 6 illustrates a timing diagram for a methodology for User Equipment
(UE) requesting uplink resources and interpreting a random access response (RAR)

from an evolved Base Node (eNB);

[0029] FIG. 7 illustrates a flow diagram of a methodology for random access

response (RAR);

[0030] FIG. 8 illustrates a flow diagram of a methodology for truncated random

aCCCSS 1CSPONsSc;

[0031] FIG. 9 illustrates a block diagram of user equipment having modules for

receiving and interpreting truncated random access responses; and



truncating and transmtting random access responses. DETAI LED DESCRI PTI ON
[0033] A wireless comuni cation system provides for a random access channel
(RACH) prwoeduwm9od7er user equi pment (UE) to request acc@®@e3/useooosispd i nk
channel . From a physical |ayer perspective, an evol ved Base Station (eNB)
responds with a random access response ((RARP) which may echoes the detected

pr eanbl e, ixed | ength nmessag n arnrn an uplink grant such as 2 1
bits or 20l %@%2& wi FI6Orllediaiad bipek 41%&@1& baze node dawing modulgydont her

fields, su¢hn@side MHRAnGANGIEANANH ab&IsE r3pcHses.Net wor k- Tenporary Identifier
(C—RNTI) I'n answer to a need that exists for an RAR to accommopdat e

variations in uplink system bandw dth, an approach to encoding a truncated
resource bl ock (RB) assignnment of the RAR in manner in which the UE can
interpret the RAR for any system bandw dth, Thereby, needs for achieving
RACH procedures and exi sting cﬁﬁﬂ%gﬁfﬁkgg§98§%?%3ﬁ be realized. [0034]

vari ous asg@&ﬁj. arg \ﬁ?&%&%ﬁ&%ﬁ%ﬁ%% tén‘?kf‘cf VRS Gort PrahB6m AW Bginel N the
escription a

fol |l owi ng , pur poses nation, numerous specific
details arQRQQHﬁmm¢dhuaﬁmmﬂmequmpmuﬁEﬁaaamhhﬂmough&undqﬂmkahdhmg of one

or nore aspects be evi dent vari o pects may
b pract | ckmomrstie e GoSheai T 4o Galaitese bitbe VB RSt e el |- knawn
structures rﬁf&énﬂ@d&bﬁ%sﬁéh& @) R cR g%c%@%@a&é&éd@ﬂeﬁn@red@ﬁxé@
facilitate describing these aspects. used in this application,

the terns 'lowipoxenage contaniglag uplitls gmtne much andd bltse)rIZK)lbets avith 4 res@metkbit t o
refer to a.conputer-rel ate

ot aver o arfi AR ShERTOR RGP fdfas. Sct iRk R0 80Es oy CRTRABBNGRet

conmponent Maynpdeary BdbintiFisr G@RN”[II)TI hedswer tbainkgd that PXios EsSnRARItAG on a
processor, a processor, an object, an executable, a thread of execution, a

pr ogr am aneesRmadae Hiatiens BIplinkyygem; bandwiditan sAPropet 19 caROdEPBRI cat | on
runni ng on &n%ﬁéd’?e@oﬁ@gb{ogﬁ QEﬁf Q(s?{%nﬁf%ﬁt @ﬁa? Q{Tﬁ 531 nQQﬁlcRE dOERan
cess an

conponents may reside w execu i on and a

conponent nmthath@RARHZedmp@m&mebﬁmmpmheﬂhanﬁyameds&kadbuwﬁgRbﬂnmeen t wo
or nore conput £036 The rd "exenpl ary" |s used herein to nean
serving as Pat* Wﬁﬁﬁ@ exiptig chapee “§PWWF$ﬁ§H¥HF?Hﬁ Any aspect or design

described hesfi N aariGRSRPLA e nb d%@énﬂ%&%ﬁ%féréﬂée&&th@%r%ﬂ Tiede as
preferred or advantageous over other aspects or designs.|[0 Furt her nore,
t he one or folboveing desiriptisn, faypurposcrpf expdatagidn asingeromst Spoc fic detaﬂs are set

forth in order to provide a thorough understanding of one or more aspects. It may be

evident, however, that the various aspects may be practiced without these specific

details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing these aspects.

2% ¢ EE N

[0035] As used in this application, the terms “component”, “module”, “system”, and
the like are intended to refer to a computer-related entity, either hardware, a
combination of hardware and software, software, or software in execution. For
example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a server and
the server can be a component. One or more components may reside within a process
and/or thread of execution and a component may be localized on one computer and/or
distributed between two or more computers.

[0036] The word “exemplary” is used herein to mean serving as an example,
instance, or illustration. Any aspect or design described herein as “exemplary” is not

necessarily to be construed as preferred or advantageous over other aspects or designs.



apparatus, or article of manufacture using standard progranm ng and/ or
engi neering techni ques to produce software, firmvare, hardware, or any
conbi nat iwo 20tvemeet to control a conputer to inplenent Pb@/mizmmomﬁ
aspects. The term"article of manufacture” (or alternatively, "conputer
program product") as used herein is intéhded to enconpass a corrput er
program acc&(?sl bl e from any conputer-readabl e devi ce carrier nedi a.

For ~exanpl 804/ uf WihFBeHaicONOaMere XFSIP AT MGy &° P lemyepted gp a|nilqﬁlilqded to
magnet ic Sta?ﬁa‘}%s qg‘él’tf&éoﬁlﬁa&factﬂﬁﬁgn@ s%a{ﬁdaﬂ(dl ﬁ?@%{ﬁnﬁjﬁlﬁg and/BOORIdErigE T PS.

.), optical disks (e.g., conmpact disk tal versatil'e disk (DVD).
: ) , smart techndmes @)rpiodlucaShftwemﬁgrnWem hzaféwe@,  gnycandinaion ¢horeof to

Addi tional Iy it shoul appreci dth rrd be enpl oyed
to car ry compElareerigy anaPagt B ikchiiteBadh TaTEmtetaEan o

transmtti rﬁ%n%%tdr@(?@k Mlt&ﬁatﬁle@}m E&ﬂp&eﬂ’@b%raﬁf prb&u@ff)ca@%éd?&r@innﬁﬁl\t@ﬁléd such
as the Internet or a |ocal area network course, those skilled in

the art wi It¢ CReOEHGH ezeormﬁ?r moghafm @&@&smhﬁsfrﬁmyanwomd@rf@d@wp slegignf i gur ati on
Wi t hout de%?rr{)'r N nflerd?amlg ?I co% #tgrereg(ia%?el r%%cﬁg tcﬁls ﬁ%fﬁdg b}n[ Q%gtl hr}{ﬁrd ?us

aspects w | resente e a nu e

conponent s to mgmtmtoramdde I(é. geharkitdls@ ﬂbpp}b@slblﬂﬁk%fhsﬁ@ﬁdpﬁnd, appipdleci at ed
that the various systenms may include additional conponents, nodul es, etc.

and/ or may it (¢-gePeraracafisk §¢ Dy, Wégléaéwﬁréﬁéﬁtdssk (RY& e smatt cardg; adiflasbd i n
|
connect | O”d&ﬁ%ﬁtd%cég @g; | s;?j g@.e Ad Aton@fly ffsnd 8%%?@9&%@%? i@l so be

used. The vari aspe ereln can be perforned on e ectrical
devi ces i notavdicagbedemplogsd tdmahytﬁohiﬁum-remablle d;actreeim ddtasyptlays thesdumet dgi es
and/ or nouse- and- keyboar d t i nt. erfa?];_:ﬂe{ es of such devices include

conput ers (HBERYGH eﬁ%YJ‘P ec“%?%ﬁﬁ d’ﬁé%cessﬁ 4 pRiorkPhas theoisragtant s

(PDAs), and;Qihfar akh ﬁ&tv&fo?lg (EAN? VOEESurROtHbsWAKiIAEH ANl Wt rvﬁll@&%gn{zg A32)
Referring initially to 1, "a comuni cation system 100 of ~a base

stati on, demdfietionsmap bewmldveccithb&awﬁgodtam sNBputldpartogrirmmnilcates ofi a an
over-the- aitr é{%@% | i nk, 104 with user equi prent (UE) 106. The eNB 102
moni tors a M JAIEE channel (RACH) 108 for requests 110 from UE 106

for conmmunijg@ds) Ny VRriAR ddpddtdneilBhapestnehatia tahR IS stdtLthal May @RRRRSE, the
eNB transmts a Random Access Response 116 of a shared downlink channel

(DL) 118. spé@plr @Ecomom@s,rr@@f%@s and the likpe ItRAR bepedetsinosl ang aapfﬁﬁ@éﬂdbl e 120,
N o NCRER
not include all of the components, modules, efc. discussed in connection with the
figures. A combination of these approaches may also be used. The various aspects
disclosed herein can be performed on electrical devices including devices that utilize
touch screen display technologies and/or mouse-and-keyboard type interfaces.
Examples of such devices include computers (desktop and mobile), smart phones,
personal digital assistants (PDAs), and other electronic devices both wired and wireless.
[0039] Referring initially to FIG. 1, a communication system 100 of a base station,
depicted as an evolved base node (eNB) 102, communicates via an over-the-air (OTA)
link 104 with user equipment (UE) 106. The eNB 102 monitors a random access
channel (RACH) 108 for requests 110 from UE 106 for communicating on an uplink
shared data channel 112. In response, the eNB transmits a Random Access Response
116 of a shared downlink channel (DL) 118. Specific to the request 110, the RAR 116
contains a preamble 120, uplink grant and other fields [see above] 122. Responsive to
the uplink system bandwidth selected, a RAR UL grant encoder 124 of the eNB 102 can

advantageously truncate the data in the RAR 122 in a predictable way to create an



advant ageously truncate the data in the RAR 122 in a predictable way to
create anadj usted-size RAR 122' that an RAR UL grant decoder 126 at the UE
106 can iwoepmrapsbhe full information for higher |ayer Pprase@iossyss [ 0040]
In FIG 2, a first exanple of an adjusted-size RAR 122" (FIG 1) is

achi eved by truncating an uplink (UL) grfant 200 of a size fixed by an upper

| ayer that supplies or _cqnsunes the informatiogn. In particular, truncated
bits 202 arllPEASTERAB IBELbE 4 %ﬁ&lag@a%eog?ralﬁé aﬁ@*&%ﬁ%%mﬁﬁwhit

under standitﬁkgfugfinﬁ)%%g@fo%%?glsggeliIj}oéersyiﬁg_ati on such that a recipient can
reconstruct the fixed-size grant. 200. Thereby, the UL grant information

can be con@§di onlnaFKy.< efirszramplkitof apfhduestddoed RAk 22'[(BEA 1) id achiev@l 3, a
second exanpl e of.an adj.usted:size 1221 (FEI.G 1) is, achjeved by addi ng
heerted bibdagsintgrdThik it EHECHY o o i Wernalome SRS TSR B RaR
306 of a sicaRsuARBHRPIMFGEhRALIOR! Infpdr@dlf! triYt@niR20d WdichovE@RARIvd 4 shoul d
be appreciated that w rel ess conmunicati on systens are w dely deployed to

provi de variusgaicd Ybegamf204 ovithan iplicdnnderptenting stednstginiaised In @encatiomnd so
on. These t . mul ti pl e- S ) bl S rein
communi cat ?S%c:\ll %gf%%né Ilefql:%f) nereﬁglgsrtrél C‘ﬁ@g %%}-ﬁ%%b&%m&iﬂ;@ I gﬁ‘f’ gefbgytgl E @?ﬁ érglslour ces

(e.g., bandwoehitichndntbeaoaviyed pRWEKtemBsaIPIdEsokdsdedRizZaul ti pl e- access
systens include code division nultiple access éCDIVAi sist ens, time division

mul tiple ad®Qdd (TONRYG-SYy apesond crpmplgof 8y adivgedists PBI(BIGdddss (FDMVA)

systens, 3 : O e e LML S ltiple
atcess ( CPOIRS Syt LRIy R QaREROP TS e LEERGREY Sl BRI (o8
conmuni cat ieepargiyé R&AR 8@60fd sivd sppnemissd for auppor dyseonpandivédthi on for nul tiple

wireless termnals. Each termnal comunicates with one or nore base
stations vil8042] anshiskwildhs apprecinted tiot warctesa pemmevisagen dyisteks. ardTedelor war d

link (or d lin refers to the cammuni catj.on |link fromthe se stations
Lot het er qERay S torivieh ZoriBraria SF FREPBRUE rosht st oe/ops: i and'sB
comuni cat io@NThdseKydterRgmb®e hailiploatsest Systdhes dapsisie F Alppeftg Thi s

comuni cation |ink may be established via a si ngl e-in-single-out,

mul ti pl e- i goBIYmigation withmatipde users by-sheing the gyalableytystem weyurespde.em [ 0044]

A M MO sys : i ( r ] -anf £ ipl R)
Fecei ve. antonnaatr SXpRt Rk BmblcRBRch AT ATARS S L BE (80 1
transmt ariéhvilith kedely ecd @D ) Rpstehs tiecdnpamadultipleachiss (TO®pendent
channel s, which are also . referred to as stati al channels, where Ns mn{Nr
. NR} . EaSKStens I uURReY; chﬂélﬁgﬁré}g‘ﬁple access (FDMA) systems, 3GPP LTE systems, and

orthogonal frequency division multiple access (OFDMA) systems.

[0043] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-

multiple-out (MIMO) system.

[0044] A MIMO system employs multiple (N7) transmit antennas and multiple (Nz)
receive antennas for data transmission. A MIMO channel formed by the Ny transmit and

Ng receive antennas may be decomposed into Ng independent channels, which are also

referred to as spatial channels, where Ny <min{N,, N,}. Each of the Ng independent

channels corresponds to a dimension. The MIMO system can provide improved



channel s corresponds to a dinension. The M MO system can provide

i nprovedperformance (e.g., higher throughput and/or greater reliability) if
t he addi twonalo/dpérensi onalities created by the multipl e PCTAIS20091053568
receive antennas are utilized. [0045] A M MO system supports a tine

di vi si on duplex (TDD) and frequency divi%ion duplex (FDD) systems. In a TDD
system the forward and reverse |ink on the sane

t i N ) .
frequency PEYPERANEE (¢ Hahichrthioug w@eﬂ@gfs??teﬁ?q'lﬁgﬁlt}?)[fewd%@n@sti mation of

the forwar ¢jhéffoahasngbattd Qym[h_ter}ﬁulﬁ QF a8 6imltlaRl r&RRRABenndrS ufRARl es the
access point to extract transmt beanformng gain on the forward |ink when

multiple a as ar ai |l abl e at the access Roi.nt 46] - Referring to
fla b Ca TP oF AU PP el ndaRaSEr BRPIES calPLRLaRReRG < o one

aspect is idivisish aadllﬁleﬂ(FwD) ABERES [IPPTDD Sk, AR forngldutie sevaetlinkl € ant enna
groups, one including 354 and 356, another including 358 and 360, and an
addi ti onal taRENISHPRYAISER thhernBelicquepcyRicgon4o th ithe neqirasHy drnedlca ©weshown

for each a@&;&@ﬁwggggfﬂwQQ%ﬁ%gﬁnk@F1§%§§m%2@9&V3§$ﬁﬂ@@ﬁmﬁ@yTﬁﬁ<M£ﬂ$%ﬁed f or

each antenna group. ACCESS rmna IS in commnlcation W

ant ennas 362 @edssPodnt tovbreraet aadseninbsndozniap gaidtoh the forsard linknibemmultipie t o
access termnal 366 over, forward |link 370 and receive information from
access terﬁpﬁﬁpmﬁﬁ%aﬁv@Lh@é@§ﬁ§@”§PHK¢368. Access terminal 372 is in
comruni cation with antennas 356 and 358, where antennas 356 and 358
transmt i i0@t6kat i Beferringtodd €s 4t emuitimdd a@E wivelessfoommaundcdtionlsy 88 and

receive infornati on from access, term,nal 372 .ov erse,link.374. In a
FDb Sy et emecustiine 4 et RERAR RS riEE ™33 ot S LN HATRIGRE T, one
frequency fagfenfOBIRUPS, ©ab idudifO35LHRMT6CandtidrWadlelihg BES 3036 yndise a

different frequency then that used by reverse link 368. Each group of

ant ennas anddigenalieclagdiag 3phanthdeh In Fi§. hraalyey yriemas aresbviidicael is of ten
referred t t ' - nt enna

ar oups. eachnannf gREF Rk G BERGRE B e itk S ordaBPGHen AT SN0
sector of tdhsuparseasssoneinald ATy 386 teidsopmhuiticadinl wifhdchinad e amdded, cat i on
over formarqglinks 37Q and 376, the transmtting antennas of access point

350 uti | i z&SERHREIS AGZ MR HAENSIY intsmauen torfeCes Sand §on 8y EdorEt o of
forward |1 g 370%nd REAL il BFEMonFGH e SfelhiR] 66308 AR Ik 308S0. an

. c
access point using beanformng to transmt to access termnals scattered
randonl y t Hrosesghenntisal 36 es mgenuawsesionewth inttrmas 35 ack3 I8 whceemsennes m nal s

[n el ghbori e oLl 5 ASN A Aeess POLIL AL R Loeh 2 vl

fixed statir@RikSBfbrin@fiot RIMHILGI tdrRSna3t P ol &t everse link 374. In a FDD system,
communication links 368, 370, 374 and 376 may use different frequency for
communication. For example, forward link 370 may use a different frequency then that
used by reverse link 368. Each group of antennas and/or the area in which they are
designed to communicate is often referred to as a sector of the access point 350. In the
aspect, antenna groups each are designed to communicate to access terminals 366, 372

in a sector of the areas covered by access point 350.

[0047] In communication over forward links 370 and 376, the transmitting antennas
of access point 350 utilize beamforming in order to improve the signal-to-noise ratio of
forward links for the different access terminals 366 and 374. Also, an access point
using beamforming to transmit to access terminals scattered randomly through its
coverage causes less interference to access terminals in neighboring cells than an access

point transmitting through a single antenna to all its access terminals.



termnals and may al so be referred to as an access point, a Node B, or sone
ot her term nol ogy. An access term nal 366, 372 may al so be call ed user

equi pnrentwQUR)0/01967i r el ess communi cati on devi ce, term nCT/GSe@ds3s6Er M nal
or sone other term nology. [0049] FIG 5 is a block diagram of an aspect of
a transmtter system 410 (al so known asl®he access point) and a receiver

syst em 450 SO0 known as access termnal) in a M system 400. At the
transmtt eﬂﬁ@{ﬂét ent 4 #ECCSt PRt ?5& Hay je P%ﬁeistﬁﬁ%wd or emrauetgpith the

provi ded frgmifad8{PmePHE Be fdrérrdProthsth B hoibf MINGRIR PLAREBRRF 414
[0050] In an aspect, each data streamis tranhsmtted over a respective

transnit artrenmaogyl A rdatcesspernurd 366, AMMmbprlsabs calteddessr, cqapandnh{@E),eaves t he
traffic data for each da%.a at r.eartn basci:d on geé‘g]ar i cul ar tglOdti %ﬂ SEQheme

sel ected f OFTYHACOGRPLICEHPRL AN 1¢% [PPHALASCS SE B PESOPHHBT CCHRIEO0SNed dat a
for each data stream may be nultiplexed wt

) h@gﬂiﬁl ot data us;&q OFDM
t echni ques.[0649 pi FHe. Jistablock diggrpecnfiap aapaeholmtrensiutigraystemlOHalo s
processed i . LV
betmat o t o 38 Bk PRY G AR JTRVIDR SRR B AP LIEP Y SEaSISHERD B,
each data stMBEM dystetnldd. A chel tainedit{ar sestom Ay dacdfficrdpp del)a hasled ofdata
particul ar nodul ati on schene (e.g., BPSK, QSPK, M PSK, or M QAM  sel ected
for that d&t'senassamde! %@Wfﬁa %&9#@%%%@9%}6&?0 w@p@g@w%ﬂ@, codi ng,
and nodul ation for each data stream nmay be determ ned by instructions
per f or med BY0SH ocelsraspdn, capld 32 [stritme inpahginattddoryes § idsptaive drangthit dat a

streans are_t hen ovjided to M MO process.o 20, .whij urt her

o ocess 1 nanlipi LA 8t 3 o B R er e e R T BB B0 ¢ e
provi des NHanm@h@tbhagl sydhheticdir @AM deRe sdlEARBT tHag Hsta (TR0 frddiic
through 422t. In certain inplenentations, TX M MO processor 420 applies
beanf orm n@od\%i‘éqﬁ%-s to the synbols of the data streans and to the antenna
fromwhich the synbol is being transmtted. [0053] Each transmtter 422
recei ves an@il ocefhbesndad demgectich damshbah nstyrteamultipleged witd ilonéator nor e

anal og signals, further nditions (e.g., anplifjes, filters, and
upconver t ;)usmﬁé)@ﬁlgﬁ tggdqiival B° pOsREE 5@1%1%%&@&%%% &t abl e for
transm ssi gRo QYN ih P& ndMRAahanRa!may e (RdH AL ehedcf Bakdn {d Qihlfamsm tters
422a through 422t are then transmtted from NT antennas 424a through 424t,

respect i velchafmgbs4ponse. The sivltencxsdgilenanb@ded Heata tforagashidate sticar duthen ed

signals are_r ived b ant ennas 452a through 452r. and the recgj.yed

signal fr orwoe(g@%eaellﬁteé ﬁ%rg%@gﬁagpg a&e/(?1 %4 partlcuf‘ajlgmoﬁul%{lon scqlerne e.g., (iﬁJSY(e,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be

determined by instructions performed by processor 430.

[0052] The modulation symbols for all data streams are then provided to a TX
MIMO processor 420, which may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 420 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 422a through 422t. In certain implementations, TX MIMO
processor 420 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0053] Each transmitter 422 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transmitters 422a through 422t are
then transmitted from Ny antennas 424a through 424t, respectively.



to a respective receiver (RCVR) 454a through 454r. Each receiver 454
conditions (e.qg., filters, anplifies, and downconverts) a respective

recei ved wWognelo19&¥bgi ti zes the conditioned signal to precrdas2eaepises, and
further processes the sanples to provide a corresponding "received" synbol
stream [0055] An RX data processor 460lthen receives and processes the NR

received s ol streans, from NR receivers, 454 based, an particul ar
r ecei ver pﬁg@é&si nQ! FSENA %yafén&‘bs‘lpFWraalémmﬁedmgf@%%ﬂgn%%6?0%@3%%@ The
RX data pr QaRagar4538ehbians 42 R W AEESveddghdil %hﬁ&\éﬁ%ﬁ%ﬂe@g%@d&ach

detected synbol streamto recover the traffic data for the data stream The
processi ng thy réikpcdaracnee REYR) 464a thsoughrdMe nEnthareyeiver 4aongigiphofered by

TX M MO prqocessor 420 and TX data, processor 414 at .transni.tt system 410.
00561 A prOEES SBP I M0 GRSy *AETar S N S brRE EEU NG et r1x 10
use (di scugsrdltifeddidnal By S1oeRIS QimAIEs sha i@ pRiceet BahmBlds ke frovRr2ge
conprising a matri x 1ndex portion and a rank value portion. [0057] The

reverse | i SRIrpwosdige “regivednpmiboe siyeani.ous types of information regarding
t he communi cation link and/or the received data stream The reverse |ink
message i s [0085) pr Aa®SSdata pyocassdX46lbthan peceoes sod pibd&scahe O redetaedr ecei ves
traffic dat a@LS a nunber of data streans from.a data .source 436, nodul at ed

r
by a modul &¥BPOLBTME fiven i Bived ChySt AT ¢ RATHCUBASCH T PifteSHB%r ,  and
Lransm {t ededififihe kOplob AR dbRE1c8Y 91 44Eams. OFRBRXAfatd ra&%ﬁﬂrtésgrt%e;yst em

410, the no ignals fromrecelver system 450 are receilve

ant ennas 42émodualats.tdcortedicayys, ned deopdescatR Actediedvypmbalt sedtatyto accdeergtiell at or
440, and processed_.by a RX data .processor 44 extract the.reserve |ink
Tessage ¢ L AL TeEriy s taun DherEsStntifet QR itadShr 168s Then

det er m nes cyhipfddiRy EPBhNEerfREl ¥y tTX MERIO Procebe410 HdMeK Uhe pheRbdopr m ng
wei ghts then processes the extracted nessage. [0059] In an aspect, |ogical
channel s ard4el wawnfiitadyptametl@ont rol Channel s and Traffic Channels. Logi cal
Control Channels conprises Broadcast Control Channel (BCCH), which is DL
channel f or0@86padcagirddegscs W30 @onicdicd!lyalctdrminms mati¢topre-dBampigmgationd uel Channel
(PCCH), which is channel that transfers paging, information. Multicast
Control Ch& @SS%R\JE@W -WHPEFISqTA 7B dpimRulptgs AIRVEISS SNk MaspaLe 1t aRREPNgSed f or

transm tti ng Mibid.rpdiRnBhaadeastaaisbdibh t i cast Service (MBMS) schedul ing

and
[0057] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message 1s then processed by a TX data processor 438, which also receives traffic data
for a number of data streams from a data source 436, modulated by a modulator 480,
conditioned by transmitters 454a through 454r, and transmitted back to transmitter

system 410.

[0058] At transmitter system 410, the modulated signals from receiver system 450
are received by antennas 424, conditioned by receivers 422, demodulated by a
demodulator 440, and processed by a RX data processor 442 to extract the reserve link
message transmitted by the receiver system 450. Processor 430 then determines which
pre-coding matrix to use for determining the beamforming weights then processes the

extracted message.

[0059] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels comprises Broadcast Control Channel
(BCCH), which is DL channel for broadcasting system control information. Paging

Control Channel (PCCH), which is DL channel that transfers paging information.



control information for one or several MICHs. Generally, after establishing
RRC connection this channel is only used by UEs that receive MBVMS ( Note:

ol d MCCHANBChHo/01Ddi cat ed Control Channel (DCCH) is Poi RCTIUS2@0i063565

bi -directional channel that transmts dedicated control information and
used by UEs having an RRC connection. |h2aspect, Logical Traffic Channels

i Dedi cated Traffi | . (DT whi ch | Poi nt -t 0- poi_nt
R s T e NG R THER A T
| nf or mat i Oyl o e MGG AR MURLH Sor(RanaB  NEREA fh@hndol Nt to-

mul ti point DL channel for transmtting traffic data. [0060] In an aspect,

Transport Cheimeleh®raateorcioassé 61 sateiahMI (Bs. &iederally, dfler TstaspmgtRRhannel s

i Br oadcast ,Ch | (B | i nk_Sh Ch | (DL-S
Snd 5 Pagi Agre R aTS een 1> phb Seedpy DRSS Bse R ar B Bile S av: ng. (DR
cycle is i ndecat:aasdy). thaidaedeintol ChhdiRl @E@gH?[sqqﬂﬁta@t@%t%m&e&mniar e cell

and mapped to PHY resources which can be use or other control/traffic

channel s. Thennol thyt manspoistdedisatan eprira dmprmation adraedibyrl /s begisg eh (el
(RACH), a %?@He%ﬁ&&,%%@ negjh rIf(eOElsEC agﬁ%%lsnc% ?i erseadDeDc%ﬁe&:lil %@ﬁg ngrﬁl:el SDCH)

and plurali annel's Conprise a se

channel s anDTUH)cWhithed Boin{-f0soiht bitikreBliodHYhamhaln dediSatedidunc S 88 -foGheTON
Pi | ot Channel f(CPI CH); Synchroni zation Channel (S ; Conmon_Contr ol
Channel ( ctenyfer ghiseeiafomatgmtlpgdditamultioassdapfic GhanpelyEY Cilbier Point-

Channel 1 r ' : SUACH) ; Acknow edgenent
Channel g%mp%@ Igﬁﬁf%%“ééf ﬁgﬂgﬁ%@h@gﬂ%ﬁgﬁgél ?[-)DL PSDCH) ; ULgPovver
Control Ch I : Paging | ndicator Ch l, . (PILCH) ; | ndi cat
Crannel (LOOGH ol topesy Biiiner S epopprectem ey Pl ilhofacceas
Channel (P ort Chami@d cddidHidel ¥ Browlicea (Mant apael, HékdiE) shafckpaw edgenment
Channel (ACK ; Antenna Subset | ndicator Channel (ASICH); Shared Request

Channel ( SRb@mryl (DUSIPRIS pehi Paping edameed &Pk tieel Cld bor segpatpf UBrnsadband

Pi | ot Channel. 1.1:0062] 1n FIG 6, a net ol o 6 rovides .for
User Equr prgtipt AR it is Dld b ih e o olffk LR pERARRER TSR] ot et &
random accesas nappeDTH Y RARBLrds amichrtas be livadfoBater dadel/(efii) cleddels Thiee RAR

can have a fixed Iength irrespective of systembandwi dth, yet not | ose
i nf or mat i oML Trnshaibkhammelssopmiiscse Rar eecss bhaiel RACHMEReIUEr t hat

o SRR, L FHPESIB, P M XSSP SRR By hgf 1
channels. The PHY channels comprise a set of DL channels and UL channels.

[0061] The DL PHY channels comprises: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH); Paging
Indicator Channel (PICH); Load Indicator Channel (LICH); The UL PHY Channels
comprises: Physical Random Access Channel (PRACH); Channel Quality Indicator
Channel (CQICH); Acknowledgement Channel (ACKCH); Antenna Subset Indicator
Channel (ASICH); Shared Request Channel (SREQCH); UL Physical Shared Data
Channel (UL-PSDCH); Broadband Pilot Channel (BPICH).

[0062] In FIG. 6, a methodology 600 provides for User Equipment (UE) 602 is able
to request uplink resources and interpret a random access response (RAR) from an
evolved Base Node (eNB) 604. The RAR can have a fixed length irrespective of system
bandwidth, yet not lose information. In order to do this a a resource block assignment

for that uplink system bandwidth is expanded or contracted in order to fit in the RAR.



UL) needed (bl ock 610) and avails itself of a random access channel (RACH)
procedure to nake a request to the eNB 604 (bl ock 612). [0063] The physical
LI layer wO 20tvn1eddB 604 receives a fixed | ength random aCTASI0005IF6MSe
(RAR) from an upper l|ayer (block 614). A determ nation is nade as what

| engt h adj ust ment shoul d be made to accéfmodate system bandwi dth (bl ock

616). A length _adjustnment to acco date system bandw gth i de, ch as
by expandi H%%b‘%gﬁ'?eég?rﬂgn% %@%Qﬁr@gublﬂ%%%sqm blgess %ﬁeﬁﬂee%@oalaﬁi@)t ment
is made basgd \BRN:EISF AUHIBH RbcdRhiHEI g@&QHE?RFocE&&E‘f&nﬁEe&F@heét@é ffemat 1 on
is not |ost (block 618 The adj usted | ength Ris transmtted to the UE

602 (bl ock eBED§04 ([bwﬁzﬁjli)rhe UE 602 detects the adjusted |length of the RAR,

and in an illustrative aspect detects the adjusted | ength of the RB
assi gnmentjo@ds] ock BRZphysBased] the ENBEI4iredivaara fixed 1eeemndoh adgdsk Nk
resource bl ocks, the original fixed-size RAR can be determ ned (bl ock 624).

The LI provepesss ®RAR)FpER ap appsr layes (Blpdedili Acdrtoradmiioads pree ks WB4i gnnent

(bl ock 626 I , ' ' in FIG 7
for the Rancistl A abukRdORdARRRE 3 RhHARE, Alteot B0 RBEk RO R,

i ndi cat es decridfh djtistonpht tolacgrmambdaro pysadnn bargiviibieh i aladewudgas tyoppi ng flag - 1
bit; Fixed size.resource, block assjg nt. - 10 bits_ Trupcated .nodyl ati on
and codi ng CEBHIGIAE COMPTEINNE. FPRRSTEo A E 1SS SR BRI e USERSt is Mg o U1

delay - 1 Bhalod @ofl afddyrieddeablink kdirte SIBLAGK RAZRRMARRAEL nél ANbIRRL N D
is the nunber o upllnuk resource bfoc s, I'f Nrb U <= 32, then truncate the
Fi xed si ze 6d8p olirecalj uptwiclkngth KiAdh serensingtedtte the UB#82 (slbgnb2@)cant bits where
b =ceiling log 2((Nrb ul * Nrb ul + Y)IT) (block 904). Interpret the

truncat ed neger ceTid UEk0ASIcgRMBNL]jAREDTHEMD IR RAR, And @SanfiDiistativegul ar
PDCCH grant (bl ock 906). )
aspect detects the'adjusted length of the RB assignment (block 622). Based upon
information for the number of uplink resource blocks, the original fixed-size RAR can
be determined (block 624). The L1 provides its upper layer the fixed-sized resource

block assignment (block 626).

[0065] In one aspect, a methodology 900 is depicted in FIG. 7 for the Random
Access Response. Processing by upper layer of the RAR indicates a 20-bit uplink grant
containing the following:

Hopping flag — 1 bit;

Fixed size resource block assignment — 10 bits

Truncated modulation and coding scheme — 4 bits;

TPC command for scheduled PUSCH - 3 bits;

UL delay — 1 bit; and

CQI request — 1 bit (block 902).

[0066] Given that Nrbu1 is the number of uplink resource blocks, if Nrbu1 <= 32, then

truncate the Fixed size resource block assignment to its b least significant bits where

b = ceiling logz((Nrbul * N + 1)/2) (block 904). Interpret the truncated resource

block assignment according to the rules for a regular PDCCH grant (block 906).

[0067] If Nrbu1 > 32, concatenate b bits with value set to ‘0’ as the most significant

bits with the Fixed size resource block assignment, where



[0067] If Nr u > 32, concatenate b bits with value set to '0" as the nost
significant bits with the Fi xed size resource bl ock assignnent, whereb =
cei ling Iwg@20(o1pdy6ul * Nrb ul + 1)/2) - 10 (bl ock 908) PCIrnisesoeisises he
expanded resource bl ock assignnent according to the rules for a regular
PDCCH grant. [0068] In an aspect a methdd to interpret the fixed size
resource bl ock QSS|?nnent rovides that if Nrb >32: use the 9 |east

si gni fi cantb bidesling log2 @Nps'et Npem h¥2) n E) 8letk B3t brierpit theexpa®E)Y. The
nost significant bit indicates if the 9-bit grant (above) starts at RB=O or
RB=32 ( bl o¢ksogu®)blodkeggimakacEdagtie the miss ferrrercgulpt PD grani.on and codi ng
schene and redundancy version /MCS by concatenation of '0" as the nost

si gni fi cant{0068] Wi Inhantd3pedteceithed tetinbdrpreT therfo@t ette MSBuldo lbbuk a95i2)meft0070]
When an uplink grant is received in a Random Access Response, a new

transmi ssi oroviess that if Nai ' eapeuscrtbe 9rh@smlgméﬁantéz;tet%m(em]pr@t:ﬂhe@lla@)m a[Sbﬁiz_l_] I n
FIG 8, a nethodol ggy 1000 for truncated random access response

depi cted. BHEBINur ce2d) 1B 09shpignibicantyyindicaich i th%%@&r%@té?bodéhﬁtﬁ%at
|nfornatl0@u§quqgégiztaxﬁjﬁﬁgeduled UE a set of contiguously allocated

| ocal i zed VIiTtual Tesourte cks (VRBs) or dlstrlbuted virtual resource

bl ocks dependlng on the setting of a carried on the associ ated
PDCCH ( bl 0dR962902) The HEActs@incyts Hbit awétlkaaﬁ% a%isodanwh@awné Ffzsihlpéa@wnm e

VRB up to a_naxi R nnln t. ndwi. dt b
bt but od U0 ATFGRAPTorE Y oF Wesgapo sl PRIt R vres

if Nrb dl qgmﬁmﬁgjqag(yﬁeygiépnla single VRB up to 16 if Nrb dI is 50-1 10
(bl ock 1004). [0072] A type resource allocation field consists of a

resource | AR OB NALHGL Wi RELERRANT 0 On 3 RLAIEL AL SSRUE co b ock

(RB start) alen conti guous oca resource bl ocks

{ LCRBS) (bltmﬁkrnikﬁeﬁ)naylti& ibdiogkd leﬁShlgIhhﬁlapﬁSlelbde%ﬂdl cation value is
defi ned by

[0071] In FIG. 8, a methodology 1000 for truncated random access response is
depicted. In resource allocations of type 2, the resource allocation information indicates
to a scheduled UE a set of contiguously allocated localized virtual resource blocks
(VRBs) or distributed virtual resource blocks depending on the setting of a 1-bit flag
carried on the associated PDCCH (block 1002). Localized VRB allocations for a UE

vary from a single VRB up to a maximum number of VRBs spanning the system

bandwidth. Distributed VRB allocations for a UE vary from a single VRB up to Nrbdl

VRBs if Nrbdl 18 6-49 and vary from a single VRB up to 16 if Nrbd1 18 50-110 (block
1004).

[0072] A type 2 resource allocation field consists of a resource indication value
(RIV) corresponding to a starting resource block (RBj,;) and a length in terms of
contiguously allocated resource blocks (Lcgas) (block 1006). In block 1008, the
resource indication value is defined by

if Lerps —D < LN s/ ZJ then

RIV = Nig (Leggs — 1)+ RB,,.,

else

RIV = Ny (NRy = Leggs + D)+ (Ngy —1-RB )



[ LCRBs -1) [Nthen RIV = N {LCRBs -\) +RBstart else RIV =N N - LCRBs +1)

+(Nj - 1- RBstart )[0073] In another aspect in block 1010, the higher
| ayers prwoesw/tibe&e Random Access Response and provi de t IR€TUSRO0ONSIBGS

information to the physical
resource bl ock assignnment - 10 bits;

scheme - 4

bit; - CJQ

assi gnnent

where b =|

(Bt st mangT xpepiin Gtk gl e bicher ST PERE

ows: Truncate the fixed size resource bl ock

log2 (N (N + 1/ 2 and interpret the expanded

| ayer: - Fbgging flag - 1 bit; - Fixed size
- uncat ed nodul ati on and codi ng
s: -, UL delay -
_ - g higher @W%PWSS&E? Rasdhdi ng to
the RandomAees&RARRARE roviRn Faiffhifd FfahBSBHIS ophobkadakonment fiel d
is interpreted as tol
to its bHbpmsg flsg gditfi,cant bits, where b = 2J| and nterpret me

truncated resource bl ock assign t according .the rules for a regul ar
downl i nk control ih?%?%ﬁ??5ﬁ°%fgﬁgm¥8$W§Fn%“(ﬂbg%ﬁ’1012) el se Pre-append b
bits with value setTh@cat®d moQulahién hhdkeflis #BehmeSaUige bl ock assignment,

1

Il - 10, .
resource bl ock assi B@ﬁﬂmmw@é@Nﬁ&h@hﬂ%QRM§CHu1%bﬂ$or a regular DCl format O

(block 1014) end if
interpreted such tha

he trupgcated nodul ati on and coding schene field is
‘Ugcgﬁl ngﬁﬁﬁation and codi ng schene corresponding to the
Random Access Respo0@erguadt- i sit.determ ned from MCS indices O through 15
(bl ock 1016). [0074] In FIG 9, an access termnal (e.g., user equipnent)

1100 h ' ; [ f ' t
as ¢ QHPéﬁﬁd?lgtlo RAGUL Qi ﬁé}%gsgtg?%ilé S Hﬁé'ﬁ%ﬁoﬁ‘i‘?%’é%f I}?%SPSI?SE.STHGQﬁQe(P onmput er

to decode a fixed length Tan
bandwi dt h meeetspectefblai aasipanentriwddis(iftepretd@ jis followpar t i cul ar
platform 1102 conpri sgs sets of instructions or code (nodules) 1104-1112

execut abl e

response coade

by a prifd&ssv 1114 that al so controls

Truncate the fixed size resource block assignment to its b least significant

bits, where 2= ﬁOgZ (N RE '(N RB + 1)/ 2)-‘ , and interpret the truncated resource block
assignment according to the rules for a regular downlink control information (DCI)
format 0 (block 1012)

else

Pre-append b bits with value set to ‘0’ to the fixed size resource block

assignment, where b = (Irlog2 (N N (N o+ 1)/ 2)-‘ - 10), and interpret the expanded

resource block assignment according to the rules for a regular DCI format 0 (block
1014)

end if
The truncated modulation and coding scheme field is interpreted such that the
modulation and coding scheme corresponding to the Random Access Response grant is

determined from MCS indices 0 through 15 (block 1016).

[0074] In FIG. 9, an access terminal (e.g., user equipment) 1100 has computing
platform 1102 that provides means for causing a computer to decode a fixed length
random access response coded for limited system bandwidth received from a base node
(FIG. 12). In particular, the computing platform 1102 comprises sets of instructions or
code (modules) 1104-1112 executable by a processor 1114 that also controls
transmission and reception by a transceiver ("Tx/Rx") 1116. In particular, means
(module) 1104 are provided for transmitting a random access channel request for access

to an uplink channel. Means (module) 1106 are provided for receiving a random access

lTmted system

the conputi ng



transm ssion and reception by a transceiver ("Tx/Rx") 1116. In particul ar,
nmeans (nodule) 1104 are provided for transmtting a random access channel

request fwo 2000836t 0 an upli nk channel. Means (nodul e) PCTAB2@0O536DVI ded
for receiving a random accessresponse on a downlink control channel. Means
(nodul e) 1108 are provided for detectindg®an adjusted-1ength resource bl ock

assi gnnment whose | ength s adjusted to acc te system bandw dt h. Means
(rodul e) 1 1EBOBRE GUTHEE QOB BRfilngleany @é@ﬁﬂ%&le%&pr%@?@g nt of

| engt h basegiclfard ngu@ém%gth%sdﬁ?ée' HIcK KSOHIER: WhREKSoMRa0S L a0diy e) 1112
are provided for decoding a“truncated Mdulation & Coding Schenme (MCS) from

4 bits to taheonompdrtasystddn bandsvidfh0MW&ins (modul@ 1110, araprozdet VerddcBadieg Alode

NB) 1200 h ti | at f 02t hat i d f i
Comput or 1 S CHEGARaE 1 R or BT Sao ol B ST REEF Soadise BRRRH M fed
syst em banduét fmodilc PRINRI 468! hdKideH M d‘e@BMH%h'ﬂﬂm@dt@d MYdMatidR& codmgi ses sets
of instructions or code (nodul es) 1204-1213 executable by a processor 1214

that al so Sehemo(MCSp dasnt bigs orthapdginelcepits on by a transceiver ("Tx/Rx")
1216. In particular, nmeans (nodule) 1204 are provided for receiving a
random accg8675¢ hanheF1G.dfues tvdlord Base @&sle ( aNBN 1208 lias kompatimeplatfddea hz02

(rmodul e) 1206 are provided for. determ ning a nunper of uplink resource
bl ocks and BAtHYREHIBRY rcf@ﬁsm%a%wtﬁmﬂnéﬁq%g’seda}%gt PR O B

det erm ni ”%s%oﬁééﬁﬂe&f&%nﬁ?e‘&%gﬁbﬁ%ﬁ idtE Sk ulalY?{ﬁ@gg ngggaége@)uf&%%o are

provi ded for "encoding a portion of the fixed-size ran S response
based upon 1202 comphes setf olipisirndione soooded nividokeks1 204t 12 1B erertutathabea upon

t em bandwi dt h. dul e) 1212. i ded t ting.th
SFueted 1 ontseror AR RRE Bl BERENIR BRI LT b g REN EhTE ) "Means

(modul e) 13336 anepRfiQNirdsdad AN AR 0PardHr&Vid & Pdatec Ahan @6 &ckRdi ng
Schene (MCS) from5 bits to a truncated 4 bits. {0076] at has been

descri bed ghowe! foqueshdersicessatphreuplatk ahnena)aMasns (raeét1206 pre pravided fagour se,

not possible, to.describe ewvery concelvabl e conbination of copponents or
ot hodor ogi s RS E bR G S P uE KA Fay g fr SR B e S e MR "ome o1

ordi nary SKhleulEﬁllﬂsearaFfovf@yl foeddehiiziag aficd R0 Yarldéht teEssGeypohsat i ons and
pernut ations are possible. Accordingly, the subject specification intended
t o enbr ace Mgans §edula) 20215 pigyideddon ficeding 8 mertioany thafixedrsighendemt f al |

within the spili} S Rind gy gg@ ' 1 M 1chBn i cul ar
and inr egg?%'lsé O&Pﬁr{ég\?a%ao S Ituenct |tgalri1)§ ﬁ%o@@ég%?/o‘%lﬁg%aigv% Bk
upon system bandwidth. Means (module) 1212 are provided for transmitting the
adjusted-length random access response on a downlink control channel. Means
(module) 1213 are provided for encoding an original Modulation & Coding Scheme

(MCS) from 5 bits to a truncated 4 bits.

[0076] What has been described above includes examples of the various aspects. It
is, of course, not possible to describe every conceivable combination of components or
methodologies for purposes of describing the various aspects, but one of ordinary skill
in the art may recognize that many further combinations and permutations are possible.
Accordingly, the subject specification intended to embrace all such alterations,
modifications, and variations that fall within the spirit and scope of the appended
claims.

[0077] In particular and in regard to the various functions performed by the above
described components, devices, circuits, systems and the like, the terms (including a
reference to a “means”) used to describe such components are intended to correspond,
unless otherwise indicated, to any component which performs the specified function of

the described component (e.g., a functional equivalent), even though not structurally



descri bed conponents, devices, circuits, systens and the like, the terns
(including a reference to a "neans") used to describe such conponents are
i nt ended WO 20vaieepond, unl ess ot herw se indicated, to a&ay/userpossst whi ch
perforns the specified function of the descrlbed conponent (e.g., a
functional equivalent), even though not %tructurallyeqU|vaIent to the

di scl osed structure, which perforns the fu ctlon n the rein illustrated
exenpl ary &§pgicat tojthe élﬁ?lgsqdé&aﬁare, i nertogns i NGO04 Qrezléfaelflhat t he
various as Q@&S&@teld%gmgﬁr@a@mg e @R r@grh B%ilRasoBR B ELHIPHE vIBGIUM
havi ng conput erexecut abl’e instructions tor pertormng the acts and/or
events of takgectsan¢lodsa sptdmodswell 097 8pmputeaddidalomednim havigg qwnputcml ar
feature may been lsclose W th ect to onl ne aof Seve

ol et ak ORI Gepudtins iR ecHayhbE RERE: ki er BhERSather B45b R
features ofjo478p ot heddditipl eAREHL Eﬁ@ﬂﬁr&ﬁuﬁ@ﬂmﬁ%ad@ﬁ&%ﬁﬂmﬁ%@d%%%@&hﬁ&ﬁous
for any given or partlcular application e extent that the terns

"i ncl udes, 'to aplg ong Q€ bargrah gmplgmgniptionsa Arch fteﬁereermy be eomgiaed with @in@ pemotthe
det ai | ed de%h Iféaa&urgs oto the other F&@erﬁ?%taﬁ? es brrsdegﬁeed anQi:[ aedggr?t? eous l?or any

i ncl USI ve I n a manner Ssim OITpI’I S1 ng er nore, “t he

term™or” aivedSe@Pattivult bhicatibre "D@tlﬁlelx&(ﬂt ﬂﬁsmen@tnso‘mochfdes hendtachmidgs nmeant
to be a "non-exclusive or 79] Furthernore, as wil| be appreciated,
various porif sadanss thereef élieékf}@(b@é‘dggy@ﬁ drigilghdesqEphRiner thaglaime thege tams

consi st of g ﬁl'tefndgd f'b' bd ifEGhiLE %Q&%nné}%ﬁﬂﬂld}% HRALR hm suggo‘#uﬁﬂ%o% rule

based conponents, sub-conmponents, processes, neans | ogl es
nechanlsnBt@fmgn“oSUpp@urmwmmmameﬂmmﬂuhéspnmmunﬁhh@eMmmnkamamMpémm,systens,
Bayesi an belief networks, fuzzy |ogic, data fusion engines, classifiers .

) . Such Bﬁ%ﬁ%a%%Y%Orlnter alia, can automate certain nmechani sms or

processes pgyfopr TR IRERBRY o @iITBKA RORLLLRAiONs doorSTRIMs @Bt hods

nore adaptive as well as efficient and intelligent. By way of exanple and
not |imtatysens tibmethollyedy Rmmcteeargonma@éesﬁcmumel,hgetkbdmaﬂ)m@banmg‘ er or

predict when.a r Bust nted o een e oned [0080] In
D ow of 1t hor BB b Sl P e o e e NS ST BE™ hai b
i mpl enent eghdtho@TEpEsdan@ecimishsti(Be duﬁfblnqse@dnsrwfahﬁ@& ndBial BEtwWOAMERRAN

described with reference to several flow di agrans. Wiile for pur poses of
sinpl i ci ty sptcasdhayasien belict npievorkes, Aizdy lese dgtadfbieion RogincaalsdBeysr i bed as a

oL, O R Eundll i . DGR EP G ARG A8t s ol

may occur iticrebyf f‘o&ﬁzﬂd@tpo@uicdﬁ fo$ tl&m%t@ms aad eletioRB iore widphivohh@ell as efficient
and intelligent. By way of example and not limitation, the evolved RAN (e.g., access
point, eNode B) can infer or predict when a robust or augmented check field has been
employed.
[0080] In view of the exemplary systems described supra, methodologies that may
be implemented in accordance with the disclosed subject matter have been described
with reference to several flow diagrams. While for purposes of simplicity of
explanation, the methodologies are shown and described as a series of blocks, it is to be
understood and appreciated that the claimed subject matter is not limited by the order of
the blocks, as some blocks may occur in different orders and/or concurrently with other
blocks from what is depicted and described herein. Moreover, not all illustrated blocks
may be required to implement the methodologies described herein. Additionally, it
should be further appreciated that the methodologies disclosed herein are capable of

being stored on an article of manufacture to facilitate transporting and transferring such

methodologies to computers. The term article of manufacture, as used herein, is



bl ocks fromwhat is depicted and descri bed herein. Mreover, not al
illustrated bl ocks may be required to inplenent the nethodol ogi es descri bed
herei n. AsoOi20ioomed76y, it shoul d be further appreciated PORIUSRIVG/053565

met hodol ogi es di scl osed herein are capabl e of being stored on an article of
manuf acture to facilitate transporting &ahd transferring such nethodol ogies
to conputers. The termarticle of manufacture, as used herein, jsjntended
to enconpaddeBdcddpsuearpast 6ﬁ?laﬂﬁltﬁfc@@g”saﬁb?cée?Si‘t&?rﬁﬁﬂyané’cﬁ?ﬁlﬁ%qﬁr?aé’légféb| e

devi ce, cargei e, caffer & dh&ia [ 0081] It shoul d be appreciated that any patent,
publication, or other disclosure material, in whole or in part, that is
said to be [008ddr poltabadd by apmtented et hey pitent] sulilivetoerpor atheddikdpgirer only to
t he extent tQat t.he .i ncor.por tﬁp natgrigl.does qu co?flict wi.t h existing
def i ni ti ond"A a8 IYGOT 18Pt hatis §rid &y B] (Heamoptied PUICTEsRcH I TR S n thi s

di scl osur e.ind$pcshied he@iforlP td e cRicheiMbit tAE ERSFRIMed Ml 86dsPDHESH RS
explicitly set forth herein supersedes any conflicting materi al

i ncor por at evthhexisting definitiofs statereenty\gy othar eis¢lasure mtq@@?ﬁtcﬁ@rth ehsof , that is
said to be jncorponate rence herein ut . whi ch conf.lict i th

o sti ng. ol FRRPEoASS 8 B LShFLERE R e MBS P Rl L0,
herein, W |hkredmbipchredésna@rcpaflatieg niatcriahcerpbrindd idiah byacfemnte.ifdy ari ses

bet ween that incorporated material and the existing disclosure

mat eri al . COMtRRLTROrian hergphaihpt jsssaidito by ipgarprygted by refsepar hger Butant
conpri si ng: 4l [\ . | h ot ' . rtion of
Fhe ar ant D aE R SR e D o SR B BB P

assi gnment fiwals eeleinpoill dhlg beundoeporatd tgpthic rktenethatma eontliackises twddneharet hod
of claim1, further co iitn% detectiqg t he %%%Ested | ength portion of the
gr ant conpﬁ?%?ﬂﬁmﬁdgpgggéan e sxISHAG discIPBUE ALY ock assi gnment in
accordance with system bandwi dth. 3. The nethod of claim 2, further
conprising interpreting a truncated resource bl ock assignnment given that a
nunber of uplink resource blocks (Nrb U) is the nunber of uplink resource
bl ocks by, determining if Nrb U <= 32, then truncating a fixed size
resource bl ock



assignnent to its b least significant bits where b = ceiling 1og2((Nrb ul *
Nrb ul +1)/2); and interpreting the truncated resource bl ock assi gnnent
accor di ngvoaotomaoe76l es for a regul ar physical downlink eomtusesosvbssahel
(PDCCH) grant. 4. The nmethod of claim 3, further conprising interpreting
the truncated resource bl ock assignment 18y, determining if Nrb u > 32, then
concatenating b bits wth val ue set t8 Q' as nost significant bits with a
fixed size resource bl ock assignnent, a8 b = ceili ng log2((Nrb ul * Nrb
ul + 1)/2) whiQs ciaiskgiipt erpreting expanded resource bl ock assi gnnment
according to the rules for a regular PDCCH grant.5. The nethod of claim1,
further conprising interpreting further truncation of the grant by

detecting an indication in si.cal layer that a new transm ssion is
request ed when ﬂn upIAfW{hﬁpgﬂ’{)@égdmggﬁr?fénmm@%'random access response.

6. The nethod ofreh@hdmh grant b b ABHNEABHAnGENG detecting on a physical layer
that a new transmssion is recf]uested when an uplink grant is received in

RAR. 7. The net lio@ciie ¢peition of thegratiayhose lepethsvarpdjustas pacet i ng t he

adj ust abl el engt r ant sat |.sf f1x ized format -of -bit frequency
noppi ng {1 g, a e FReBE bRSK il bRk SEdRineafuriRabyi
nodul at i on bagetts.codi ng schene, a fourbit total power control for schedul ed
physi cal uplink (PUSCH), a a-bit uplink delay, and a 1-bit channel quality
indication (CQ) request. 8. The nethod of claim11, further conprising:

recei ving resource al 1 i [f: I Lodi.c @éigt .
contiguously al Izocat glél%ﬁlgéé% |Ozfecgilgllrma1?&rcg@ tlglgé%gﬁeoc h?%ﬁ%gged})erngth
di st ri but egoiRBofdiepgmndi cogpoisirtgeecrephddi orgxpdndad tesbutce blaal asagnmead ion t he

associ at ed physi cal .downlink confrol channel (PDCCH), wherein |ocalized VRB
al | ocati oné‘c?%a%}w?%ﬁ%sﬂs@l’#&fnéw% up to a maxi mum nunber of VRBs spanning

the system bandw dth, and wherein distributed

3. The method of claim 2, further comprising interpreting a truncated
resource block assignment given that a number of uplink resource blocks (Nrbul) is the
number of uplink resource blocks by,

determining if Nrbu1 <= 32, then truncating a fixed size resource block
assignment to its b least significant bits where
b = ceiling logo((Np™ * Ny + 1)/2); and

interpreting the truncated resource block assignment according to the rules for a

regular physical downlink control channel (PDCCH) grant.

4. The method of claim 3, further comprising interpreting the truncated

resource block assignment by,

determining if Ny > 32, then concatenating b bits with value set to ‘0> as most
significant bits with a fixed size resource block assignment, where
b = ceiling log2((Np" * Np™ + 1)/2) — 10; and

interpreting expanded resource block assignment according to the rules for a

regular PDCCH grant.



VRB al |l ocations vary froma single VRB up to is the nunber of downlink
resource blocks (Nrb d1l) VRBs if Nrb d | is 6-49 and vary froma single
VRB up t owoeoioio1dé76b d | is 50-1 10; determ ning resour ®ETiusddoomsisoh val ue
RIV = NRBDL (L CRBS - 1) + RBstart if (LCRBS - 1) < [NRB DL / 2] else RV =
NRB DL (NRB DL - LCRBs + 1) + (NRB DL- 20- RBstart), given a resource

all ocation field consjsts of 3 esource i ndi cat.ion val ue

correspondi ng t3-a stidefnsiled Pck E‘lﬂ%ﬁé EORESIAE &}t@rpyeteﬁéu%hqréwa‘eﬁlqnn
terms of C%’Pkﬂeg%*%%é/yde?échﬁggﬁ Bl BSR W Qﬁhﬁllé%fzeget{ﬂ‘l%@w rahsthilapPRNse to

determning th interpreting a fix sl ze resource bl ock
assi gnnent repichtad whgn beeplink gnastas ectetvediin thelyahdoas accsssgrsfonsant bits, where
b =llog 2 RBy s + 1J/ 2 JlI wherein the truncated resource bl ock assi gnnent
is interpreted according to the rules for a regular downli nk control

i nformation (DClg) formim@hoPslin £IReMS o 9r1§iﬁgaéﬂébtﬁﬂ%;& 4 PRsidil B
interpreting a fixed size resource bl ock assi gnnent as v%ngeen expanded

Wi th pre-apippéndey thnginissioniis requestesewhent an eplok gravey wepived fnl 2 (N (N +1)/
2)] - 1o0), wherein interpreting the expanded resource bl ock assignnment is
performed according to the rules for a regular DCI format 0. 9. The net hod
of claim8, furtiher corphdtsdder dlaiier, FilidrRgmPribing iatpesdingbitihdtdtasie-and
codi ng schene ( N(E? as .indices 0-15 omtting a highest nodul ation. 10. At

| east one peedeeEst torsatisiyadbainized fgmanef a ddpFswrhgy: hoppmerfie, Addbite for

recel ving fﬁx%& ML rQBuR %M'a&ﬁ%mﬁ&ﬁ“i‘ﬁ% bﬁ‘m% g&'ﬁgn qg&'%cﬁné nefS! £fuk-N9 @
portion of e grant ose adj uste
bit total power control for scheduled physwal uplink (PUSCH), a a-bit uplink delay, and

a 1-bit channel quality indication (CQI) request.

8. The method of claim 1, further comprising:

receiving resource allocation information indicated as a set of contiguously
allocated localized virtual resource blocks (VRBs) or distributed VRBs depending on
the setting of a 1-bit flag carried on the associated physical downlink control channel
(PDCCH), wherein localized VRB allocations vary from a single VRB up to a
maximum number of VRBs spanning the system bandwidth, and wherein distributed

VRB allocations vary from a single VRB up to is the number of downlink resource
blocks (Nrbdl) VRBs if Nrbd1 is 6-49 and vary from a single VRB up to 16 if Nrbd1 is
50-110;

determining resource indication value RIV = Ngg”" (Lerps — 1) + RBgart if
(Lerns — 1) < [Nrg”" /2] else RIV = Nrg”" (Nrg”" - Lerps + 1) + (Nrs” = 1 - RByun),
given a resource allocation field consists of a resource indication value (RIV)
corresponding to a starting resource block (RBg) and a length in terms of
contiguously allocated resource blocks (Lcgps);

¢ Nrg <44

in response to determining tha , Interpreting a fixed size resource block

assignment as having been truncated to its b least significant bits, where

— UL UL . . .
b= ﬁOgZ (N RB '(N RB + 1)/ 2)-‘ , wherein the truncated resource block assignment is
interpreted according to the rules for a regular downlink control information (DCI)

format 0; and



a third nodul e for decoding a resource bl ock assignment based upon the
nunmber of uplink resource bl ocks. 11. A conputer program product for
decodi ng WOgpEMLtI9676 ONPr i Si ng: a conput er -r eadabl e st or a@eTMASAIOAUIE3I565
conprising, a first set of codes for causing a conputer to receive a grant
on a downlink channel; a second set of ébdes for causing the conputer to
detect a portion of the grant whose |ength was adjusted ; and a third set
of codes for cau’rasponshéo dgapuinee thy Macedé . interpesine adinst 6k repoyicgnment

nunber of uplink resource hlocks. 1 Anﬁ%&ra$ tus for

t

based upon_th B i

decodi ng abﬁﬁcgﬁﬁélg%ﬁ%wémag AEERPARd Wi RicAPREAed G USSR | nk
channel ; neans for dgtect]| or ty of the grant whose |ength S

adj usted ; %m&hﬁﬁdh§ﬂiﬁhkﬂggogmﬁg+D/gﬂsﬁﬁpléﬁﬁﬁﬁ%R“§§§WﬁﬁHEHFP@&EQg upon
t he nunber of wuplink resource blacks. 13. An apparatus for de i.n

orant . comsrrurRgiock SERRbETs PSRt BRIHE B c e bR kBnne: : a
conputing platformfor detecting a portion of the grant whose | ength was

adjusted ; and the conputing platformfor decoding a resource bl ock
assi gnment based upon the nunber of uplink resource bl ocks. 14. The

apparatus of clgim1l furt her. co i-sing the .co ting. platform,for
detecting the agj‘ ustg%1 elnéei%? Ofpcg%lg%r%ﬁ%l%egtcﬂglpﬁl?lgﬁ&ggr & sa?tﬁuél Caategropped or

expanded r essiul£ionhe ckdiag S¢HEAEEMCS)hsaediodstRNS 8mittih§ a Sy armeandisndt h.  15.
The apparatus of claim 14, further conprising the conputing platformfor
interpreting a truncated resource bl ock assignnent given that a nunber of

upl i nk resource {Bl oc i r .Q plink.tesource bl ocks by,
determning if I\Jllrab U@:Ié%lggnet YSE&Pérrﬁﬁ%g#?ﬁglgé é%llé{’o%drn@%l%ﬁgck assignnent to
its b |l east signifirstcasduldidrscovivdnga lgrant oebldowglihloghaaaélN rb U * Nrb
a second module for detecting a portion of the grant whose length was adjusted ;
and

a third module for decoding a resource block assignment based upon the number

of uplink resource blocks.

11. A computer program product for decoding a grant, comprising:
a computer-readable storage medium comprising,
a first set of codes for causing a computer to receive a grant on a
downlink channel,
a second set of codes for causing the computer to detect a portion of the
grant whose length was adjusted ; and
a third set of codes for causing the computer to decode a resource block

assignment based upon the number of uplink resource blocks.

12.  An apparatus for decoding a grant, comprising:

means for receiving a grant on a downlink channel;

means for detecting a portion of the grant whose length was adjusted ; and
means for decoding a resource block assignment based upon the number of

uplink resource blocks.

13.  An apparatus for decoding a grant, comprising:

a receiver for receiving a grant on a downlink channel;



U +1)/2); and interpreting the truncated resource bl ock assignnent
according to the rules for a regular physical downlink control channel
(PDCCH) gwern10/ai8676 The apparatus of claim 15, further cecprissimgsishe
conputing platformfor interpreting the truncated resource bl ock assi gnnent
by, determning if Nrb U > 32, then conéatenating b bits with value set to
"0" as nost significant bjts with a resource bl ock assignnment, where b =
ceiling | og2((NargMputing Ragorm far dejoesing a pegiongd ghg %rﬁ%trvrswﬁn?%@tf%%nded
resource blggkiasghgnnment according to the rules for a regular PDCCH grant.
17. The apparatus of claim 13, further conprising the conputing platform
for interpretinghd eomyheing tptasfocatfoodecoflingheespuaget blosk abeigementimpsechupandi cat i on

in a physical |ayer .that a new transm ssion is requested when an uplink
grant is rgﬁeelil% rioﬁu{’]%liﬁé%%wlg ess response. 18. The apparatus of claim

17, further conprising the conputing platformfor detecting on a physical
| ayer that a new transm ssion is requested when an uplink grant is received
in RAR 19. The dfpar dthggppdrates af ehams |3 ffyrth¢renompsinipeitee eqmpiegada{um ng

platformfor interpreting.t just ablee- | engt h _agrant t ti st f or mat
P on T hr A BB LR A e, AR He T SN Dot AR GadifieR bipabe” ™

five-bit meeisuadibdstkansgaaetig ashdiec wathfsostembahdw@iital power control for
schedul ed physical uplink (PUSCH), a a-bit uplink delay, and a 1-bit
channel quality indication (CQ) request. 20. The apparatus of claim 13,

further conprisijgg: gﬂg g{og&%‘éﬁf ?lfaﬁ)ﬁ 1 §GRhA! ﬁ&glpg‘]‘%ﬁg%&&ﬂdg&g%&

information indicate set of cont’i guous cate cal'i zed virtual
resour ce blfeciksrfrviiBs) trancatkdsesdunert Hdch/RBgndepegidemthatanthbeersdtuplimg of a
1-bit flag carried on thg associated physical downlink control channel
(PDCCH), whesoeras bleska(Npe tisvimBnambas o4 upbmsrovetge blosks y.si ngle VRB up to a
maxi mum nunber of VRBs spanning _the system bandw dth, and wherein,

di stributed VRBISICIBEARE NS var y2f Pehiranceting pacsprise ppakassignment toifsBer of

downl i nk least significant bits where b = ceiling logz((Nrbul * N + 1)/2); and
interpreting the truncated resource block assignment according to the rules for a

regular physical downlink control channel (PDCCH) grant.

16.  The apparatus of claim 15, further comprising the computing platform
for interpreting the truncated resource block assignment by,
determining if Nip"' > 32, then concatenating b bits with value set to ‘0> as most

significant bits with a resource block assignment, where
b = ceiling log2((Np™ * Np™ + 1)/2) — 10; and
interpreting expanded resource block assignment according to the rules for a

regular PDCCH grant.

17.  The apparatus of claim 13, further comprising the computing platform
for interpreting further truncation of the grant by detecting an indication in a physical
layer that a new transmission is requested when an uplink grant is received in the

random access résponsc.

18.  The apparatus of claim 17, further comprising the computing platform
for detecting on a physical layer that a new transmission is requested when an uplink

grant is received in RAR.



resource blocks (Nrb ) VRBs if Nrb is 6-49 and vary froma single VRB up
to 16 if Nrb d | is 50-1 10; the conputing platformfor determ ning
resource wodnoetivems value RIV = N RB DL (LCRBS - 1) + RBsramseomfs3shTRBS -
1) <[NRBDL/ 2] else RV = NRB DL (NRB DL - LCRBs + 1) + (NRB L- 1 -
RBstart), given a resource allocation f#&l d consists of a resource

i ndi cation value (RIV) corresponding to a starting resource bl ock (RB
start) and a length in terms of contiguously allocated resource bl ocks

(LCRBS) , LL thggco [ I furtl (M Pel t hat
interpreting a ggéOHB?Eagggg%éggg?g%ggg?nggxﬁggggg%gg%§n§§%ﬁ§g¥%EH§B its b

| east si gnifér iotempretong the adjustableblength [gompt B daNsfyN ferthat)df a2l)-bit frequimeyei n t he
truncat ed resource bl .assignment is interpret accor.ding,to,.the rules
For o r eguPaP e e hiTEi P e P e BT Dy OF BRRAL g0 S 6k

conmput i ng RERIAD R T ErHit tokd) poREPEINSB] TP selRiBlcdiph §168altuahk Y F4AH), a a-bit
interpreting a resource bl ock assignnent as having been expanded with

pr e- appendaglipk delay and aH -biarhpanglequatity ighicatigne(CQresupsig 2 (N (N +1)/ 2)] -
|l o), wherein interpreting the expanded resource bl ock assignnent is
performed according to the rules for a regular DCI format 0.21. The

appar atus of cl @om 2@ hcfaypdrbs of olaie il 3) faghéhengeRingt i ng pl atform for
interpreting a truncated nodul ati on and codi ng schene (N(E? as indices 0-15
omitting a hi ghd’drcaeiuen far Tespivingxesonrgestlipsgfiongnfosmatieon ngicatedeaatsct of

conpri si ng: i, N J I . ngt h
adi st ment B B D e s e PR Ceour ce
bl ock assi gepantingo@asthd setpog of i é-bitutdperarrddd ampthe aksorasdyphgeicilldocksinko achi eve

h rmn | engt h adj nt;. an
the dete mcogtgol cha tel (l?lgbaﬁlt),nv‘shetréin?oglized VRB allocations vary from a single VRB
up to a maximum number of VRBs spanning the system bandwidth, and wherein

distributed VRB allocations vary from a single VRB up to is the number of downlink

resource blocks (Nrbdl) VRBs if Nrbd1 is 6-49 and vary from a single VRB up to 16 if

1.

Nrbd is 50-110;

the computing platform for determining resource indication value RIV = Ngg™"
(Lerns — 1) + RByur if (Lerns — 1) < [Nrg”" / 2] else RTV = Ngg”" (Nrs”" - Lergs + 1) +
(Nrg""— 1 - RBgur), given a resource allocation field consists of a resource indication
value (RIV) corresponding to a starting resource block (RB) and a length in terms of
contiguously allocated resource blocks (Lcgas);

. . - NRL <44
the computing platform for, in response to determining that ‘' &8 ,

interpreting a resource block assignment as having been truncated to its b least

_ uL UL .
significant bits, where b= ﬁog 2 (N RB '(N RB 1)/ 2)-‘ , wherein the truncated resource block
assignment is interpreted according to the rules for a regular downlink control

information (DCI) format 0; and
the computing platform for, in response to determining that Ny > 44,

interpreting a resource block assignment as having been expanded with pre-appended b

bits with value set to “0°, where b = [log, (V¥ - (V% +1)/2)] ~10), wherein

interpreting the expanded resource block assignment is performed according to the rules

for a regular DCI format 0.



transmtting a grant on a downlink channel. 23. The nethod of claim 22,
further conprising adjusting the length of the grant by cropping or

expandi ngvpesmume@ebl ock assi gnment in accordance w th Pgstusaodasihes dt h.

24. The nmethod of claim 23, further conEr|S|ng encodi ng a truncated
resource bl ock assignment given that a Rtimber of uplink resource blocks
(Nrb U is the nunber of uplink resource blocks by, determning if Nrb U <=
32, then truncating a resource block assignnent to its b |east significant

bits where b = ogi|i AGclaBFardfu B ERinYD0, FulNalt ddnptis r%g/ﬂ%% corﬁ‘ﬂglnggbtlﬁfo‘?ﬁlet ing

the truncated resource bfock assignnent accordln o the rul for a

regul ar phyei io&rpreomni tmkcawirmo«lnlamdeiod(nemfb avi&n) as ipBicesThrd Snet hod of
claim 24, fur her quﬂ q? encodi ng the truncated resource bl ock

assi gnnent Hylngéﬁa$ 6“ #%p U > 32, then concatenating b bits with
value set to '0" as nost significant bits with a resource bl ock assi gnnent,
where b = ceiling log2((Nrb ul * Nrb ul +1)/2) 10; and interpreting
expanded resour@g bIdbﬁwﬁ@éﬁghﬁﬁﬂ¢n§@@@ﬁﬂﬂwguﬂﬁﬂﬁme rules for a regul ar
PDCCH grant. 26. T. o g
further the gran Pe {"%ﬁ nglrln {)?r Of nkre’rsuojlilrg%ﬁag%s alm(r)?l ith gjél S{nyqngéésreat hat a
nem/transnn@sngﬁnﬁﬁbmﬁﬂueﬁubdﬂmﬁﬁﬁuan uplink grant is transnltted in the
random access response. 27. The method of claim 26, further conpr|5|ng
transmitting onCAcqsEsiheaesopespdiogkmasizamenthassdamonitasnypbsrof palilest ed when

an upli nk %s%ﬂ%cg'b?ocrkﬁ’?c%c‘ﬁg&e the il ﬁﬁ%&ﬁagﬁ&!ﬂ?&t Qfhgcl aim 22, furt her

conpri sing encodi ng the adj ustabl el engt to satisfy a fornat of a
1-bit frequencynhngpangégﬁ@nommdﬁmmMﬁk¢Mm@drce

23.  The method of claim 22, further comprising adjusting the length of the
grant by cropping or expanding resource block assignment in accordance with system

bandwidth.

24. The method of claim 23, further comprising encoding a truncated
resource block assignment given that a number of uplink resource blocks (Nrbul) is the
number of uplink resource blocks by,

determining if Nrbu1 <= 32, then truncating a resource block assignment to its b
least significant bits where b = ceiling logz((Nrbul * N + 1)/2); and

interpreting the truncated resource block assignment according to the rules for a

regular physical downlink control channel (PDCCH) grant.

25. The method of claim 24, further comprising encoding the truncated

resource block assignment by,

determining if Nip"' > 32, then concatenating b bits with value set to ‘0> as most
significant bits with a resource block assignment, where
b = ceiling log2((Np™ * Np™ + 1)/2) — 10; and

interpreting expanded resource block assignment according to the rules for a

regular PDCCH grant.



bl ock assignment, a five-bit nodul ation and codi ng schene, a four-bit total
power control for schedul ed physical uplink (PUSCH), a a-bit uplink del ay,
and a 1-bwO2etvemeeb qual ity indication (CQ) request. 29CTHseo0wsisos of
claim?22, further conprising: transmtting resource allocation information
indicated as a set of contiguously alloéated |ocalized virtual resource

bl ocks (VRBs) or,  distributed VRBs dependi ng on .the setting of 1-bit flag
carried on the z%ésoci%‘@é‘é?%?%ﬁf%{m %ﬁ%ﬂﬂq}eﬁ&t)l@sm%rmew&ﬁa rihopgisant

wher ei n | 0qgliteliiBainiRGASA ANSpMAINI fafQTh@ oAt sHRBidPis FQuistB® X1 mum

nunber of VRBs spanning the system’bandw dth, and wherein distributed VRB

al | ocat i onsvhearay uphglhgansisrighemiRB i thetrandosn advessrasgwese.of downl i nk resour ce
blocks (Nrb dIl) VRBs if Nrbd Il is 6-49 and vary froma single VRB up to

16 if Nrb d | is 50-1 10; determ ning resource indication value RV =
NRBDL (LCRBS - by + RBsthdthod éf ddiRBS furthlel compMiRR; Bhndmiding®nSepHylsiéar NRB DL
(NRB DL - LCRBs + 1) + (NRB DL- 1 - start), given a resource allocation

field consilaycs thet a aewexpsmission idicauastadnv il ageuplirk gyang srreesiprsndiRRt o a
starting resource block (RB start ) and a length in ternms of contiguously
al l ocated resource bl ocks {LCRBS) , in response to determning that NB 44
, adjusting a resour Ghchhakdd EESAigNIRE filrtHed compriting e@dirgd thohdjusable- bits,
where b =1log 2 \N+ 1J 2 J |1 weremme truncated resource bl ock

assi gnnent l¢rth gragt tersatiey adewwt of Ad-Ribireqienexuhenpingoilag arl8dul igpowefan| i nk
control inf i; " i . : 1 Rl that N
S3a | ad) uihRasuBnGid bl Bl Mol Bod FERARAE S MESIGOA RIS - pnended
b bits w t kontadlfer sshtduled fhysicaheplenkiy PEISOH)ga 2{biM ypNnk dglay 2ndla F-bit Channeher ei n

interpreting the expand resource bl ock assignnment is performed according
to the rul élg‘all"téflm(ﬁcﬁ@&fﬁ&l) Bsares-or mat 0.

29.  The method of claim 22, further comprising:

transmitting resource allocation information indicated as a set of contiguously
allocated localized virtual resource blocks (VRBs) or distributed VRBs depending on
the setting of a 1-bit flag carried on the associated physical downlink control channel
(PDCCH), wherein localized VRB allocations vary from a single VRB up to a

maximum number of VRBs spanning the system bandwidth, and wherein distributed

VRB allocations vary from a single VRB up to is the number of downlink resource
blocks (Nrbdl) VRBs if Nrbd1 is 6-49 and vary from a single VRB up to 16 if Nrbd1 is
50-110;

determining resource indication value RIV = Ngg™" (Lerps — 1) + RBggart if
(Lerns — 1) < [Nrg”" /2] else RIV = Nrg”" (Nrg”" - Lerps + 1) + (Nrs” = 1 - RByun),
given a resource allocation field consists of a resource indication value (RIV)

corresponding to a starting resource block (RBg) and a length in terms of

contiguously allocated resource blocks (Lcgps);

¢ Nep <44

in response to determining tha , adjusting a resource block assignment

_ UL UL .
to its b least significant bits, where b= (Iog 2 (N RB '(N RB + 1)/ 2)-‘ , wherein the truncated
resource block assignment is interpreted according to the rules for a regular downlink

control information (DCI) format 0; and



30. The nethod of claim?29, further conprising truncating nodul ati on and
codi ng schene (MCS) as indices 0-15 omtting a highest nodul ation. 31. At

| east onewprowadseys for encoding a grant, conprising: aPCirruseoovosish® f or
determ ning a nunber of uplink resource blocks and a | ength adj ustnent
based upon system bandwi dth for the graf®: a second nodul e for encoding the
resource bl ock assignnment based upon the nunber of uplink resource blocks
to achi eve the detespensaseldetermgningdbijtulnmedt; adinefing & isbowcablack e f or

transmtting.a grant on a.downl i nk cha | .. 32.. A conputer, ogram pr oduct
for encodi NS ISBIARY SXEEIHG EIhB-ePPERIRR bfs ¥ WANES 140 oF aBBTHedi um
conprising, affirst; set of s f ausing a conputer to determ ne a
nurber of UpF ﬂﬂng%&oﬁww ﬂﬁms—é el WACTCBNGIRP s Hp S e FEPANdS 4 E5QUISE HiPCKy st em
bandwi dth for. the grant; a,second set of codes faqr in he conmputer to
encode. t he USRS BETCASSogHHE It M 4etiol pareiddALiEER & upl i nk
resource blocks to achieve the determ ned | ength adjustnent; and a third

set of codes for causing the conmputer to transmt a grant on a downlink

channel . 33. An38pparldeumcthast oferttiondih durtheg camprisiog trpngasing gnodutsging andr
det er m ni ng_a nunber | i.nk. re rce.bl ock nd | .engt h adj ust nment
based upon%géggéggggﬂg&Fgﬂﬁ1?%?eﬁﬁgg P%%??a%%%ﬁ%"Pgﬁﬂ%%@bding the resource

bl ock assi gnment based upon the nunber of uplink resource bl ocks to achieve
the determ ned | ength adjustnent; and nmeans for transmtting a grant on a
downl i nk channeBB134. Addcdshprg RioeRssqrdpr eeaMERErantgfaMIISInpri si ng: a

conputing platfaqr rym.nl Hng r . i I s and a
| engt h adjustne%#ﬁgggé%ﬂgggﬁﬁkggPgw5%an mﬁé#ﬁkngh%ﬁécéggﬁ?%&ﬁkghg%%puting
pl at f or m f adjuememdbagd uben sysawbaelvilhdkr s ramnment based upon the nunber

of uplink resource blocks to achigve the determ ned | ength adjustnment; and
2 transmittor fdrotansiepus ?Oﬁan%Pd@%W@ T R HEDE R S0 Upgs hore

appar at us  qfyn{pkAbMpttk ré RS0 &S WPLILSVRANE AEHANRMEAAE aBf 3G Bnlior
adjusting the Iength of the grant by croppi ng or expandi ng resource bl ock

a third module for transmitting a grant on a downlink channel.

32. A computer program product for encoding a grant, comprising:
a computer-readable storage medium comprising,

a first set of codes for causing a computer to determine a number of
uplink resource blocks and a length adjustment based upon system bandwidth for the
grant;

a second set of codes for causing the computer to encode the resource
block assignment based upon the number of uplink resource blocks to achieve the
determined length adjustment; and

a third set of codes for causing the computer to transmit a grant on a

downlink channel.

33.  An apparatus for encoding a grant, comprising:

means for determining a number of uplink resource blocks and a length
adjustment based upon system bandwidth for the grant;

means for encoding the resource block assignment based upon the number of
uplink resource blocks to achieve the determined length adjustment; and

means for transmitting a grant on a downlink channel.



assignnent in accordance with system bandwi dth. 36. The apparatus of claim
35, further conprising the conputing platformfor encoding a truncated
resour ce wbaok/|Es&bgnment given that a nunber of upli nkPCedasarsishdCcks
(Nrb U) is the nunber of uplink resource blocks by, determning if Nrb U <=
32, then truncating a resource bl ock as3ignment to its b |east significant
bits where b = ceiling log 2((Nrb yl * Nrb ul + 1)/2); and interpreting
the truncated r éourcAé“EHpéf?ﬁuSa@IEP ﬁ@ﬂta%ré%?(mf&% the rules for a

regul ar physi cal, démlfﬁtﬂég 1afBFHh F&H deFRAMRL 2 GEREEHDE WliBRtesotibe bIJARs FRPAT at us

of claim 36, furthe rising the conputing platformfor encoding the
truncat ed lewtusdestincoiciasedspapraysam pdwikh éorthagmgt;i f Nrb u > 32, then
concatenating b bits with value set tqQ.'Q as nosi, signhifica bits with a
Fesour co bl ook ABS{gHHHLRE PR S Enchdine e SSpBES Rk P et g ork 1)) 5)
- 10; and iR AR loif 0P1iMRANFEILIHEIEAH hEic R B HeREBINGANERRth AGERMEAtNEnd O t he
rules for a regular grant. 38. The apparatus of claim34, further

conpri si ng the edrmpemitiey fqyltenpwiting o grant ome dowabnk erannels t he grant by
transmtting an indication in a physical |ayer that a new transm ssion is
requested when an uplink grant is transmtted in the random access

response. 39. Thgsappamatapparefus of alaitm 38, fuftbi¢rt doaiprisgphd Somghtinelafrmput i ng
platformfor transmtting on a physical |ayer that a new transm ssion is
request ed WPieasliehng phq lareth oathe grantbyceonpare erexpaRlingpsourgablogbar at us of

cl ai m 34, fa%%%ﬁ%nt%?%"oi&h@@wﬁﬁ@}/s‘f&%‘fdﬁ&v@gﬂpl atform for encoding the

adj ust abl e- grant to satisty a format of a 1-bit frequency hopping

flag, a 10-bit resource bl ock assignnment, a five-bit nodul ati on and codi ng
h

schere, & 36.  The apparatus of claim 35, further comprising the computing platform

for encoding a truncated resource block assignment given that a number of uplink

resource blocks (Nrbul) is the number of uplink resource blocks by,
determining if Nrbu1 <= 32, then truncating a resource block assignment to its b

least significant bits where b = ceiling logz((Nrbul * Ny + 1)/2); and

interpreting the truncated resource block assignment according to the rules for a

regular physical downlink control channel (PDCCH) grant.

37.  The apparatus of claim 36, further comprising the computing platform
for encoding the truncated resource block assignment by,
determining if Nip"' > 32, then concatenating b bits with value set to ‘0> as most

significant bits with a resource block assignment, where
b = ceiling log2((Np™ * Np™ + 1)/2) — 10; and

interpreting expanded resource block assignment according to the rules for a

regular PDCCH grant.

38.  The apparatus of claim 34, further comprising the computing platform
for truncating further the grant by transmitting an indication in a physical layer that a
new transmission is requested when an uplink grant is transmitted in the random access

reésponsc.



four-bit total power control for schedul ed physical uplink (PUSCH), bi t

a a-
uplink delay, and a 1-bit channel quality indication (CQ) request. 4 1.
The apparwousioafioegbai m 34, further conprising: the tran®girtuses09f63s65
transmtting resource allocation information indicated as a set of
contiguously allocated localized virtual8resource bl ocks (VRBs) or

di stributed VRBs depending on the setti of a 1-bit flag carried on the
associ at ed physis38a| JWPP%RW(%BE’EIPWgg’htgl%hféflcomi"ﬁ@éﬂ)@e GHBPEIE NIFAM zed VRB

al l ocation e j Meaiiagt panni ng
he Syst om et R e T g s G R O

si ngl e VRB gmmtisoretgvedie RRber of downl i nk resource blocks (Nrb ) VRBs if
Nrbis 6-49 and vary froma single VRBup to 16 if Nrb d | is 50-1 10;
the conputing platformfor determ ning resource indication value RIV = N RB

DL (LCRBS - 1) #0RBs %I’etaﬁbéra&h@ﬁa@im 34) furthéNBBpRlsin tRd csthsRinBptatforNRB DL
(NRB DL - LCRBs + 1) + (NRB DL- 1 - RBstart), given a resource allocation
field consifetenceding theaspuntabie-longihcaantdn satsfiue (qrRHT & bbitdEguemtiylyppinga
starting r uyr | ock (RB star. nd.a ngth, in tey .of ntiguously
2l Tocat od TRgoLiEaRENS TRkedibrhe e e IRy B 4B SRRk s caponse
to determ douthit foddl pbwBr cotdrol fordihegiuicdhasicaspunic PISOHK aaskit gpiimknt to its
b least significant bits, where b =llog 2 RBy s + 1J/ 2 JI wherein the
truncat ed rekguider bbscRanpskayiveidiqaton ((f@PpP@icsd according to the rul es
for a regular downlink control information (DCl) format O; and the
conputing platformfor, in response to determning that N >44 , adjusting a
resource bl ock ddsi gAitenppdytuexpelanhh B¢, furthdr poreriamgended b bits with val ue

cxpanded resour &8 BHERLRY bt & uice S hag ACRBFEI NG ‘DHCALS Sgs f or
a regul ar BebodiubBily QHocated localized virtual resource blocks (VRBs) or distributed VRBs
depending on the setting of a 1-bit flag carried on the associated physical downlink
control channel (PDCCH), wherein localized VRB allocations vary from a single VRB
up to a maximum number of VRBs spanning the system bandwidth, and wherein

distributed VRB allocations vary from a single VRB up to is the number of downlink

1 . 1. . .
resource blocks (Nrbcl ) VRBs if Nrbd is 6-49 and vary from a single VRB up to 16 if

Ny, U is 50-110;

the computing platform for determining resource indication value RIV = Ngg™"
(Lerns — 1) + RByur if (Lerns — 1) < [Nrg”" / 2] else RTV = Ngg”" (Nrs”" - Lergs + 1) +
(Nrs""— 1 - RBgur), given a resource allocation field consists of a resource indication
value (RIV) corresponding to a starting resource block (RBy;,) and a length in terms of
contiguously allocated resource blocks (Lcgps);

<44

UL
the computing platform for, in response to determining that Nrs , adjusting

a resource block assignment to its b least significant bits, where

— UL UL . . .
b= ﬁOgZ (N RB '(N RB + 1)/ 2)-‘ , wherein the truncated resource block assignment is
interpreted according to the rules for a regular downlink control information (DCI)

format 0; and
the computing platform for, in response to determining that Ny > 44, adjusting

a resource block assignment by expanding with pre-appended b bits with value set to



42. The apparatus of claim4l, further conprising the conputing platform
for truncating nodul ati on and coding schene (MCS) as indices 0-15 omtting
a hi ghestwondulmabizen. PCT/US2009/053565
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‘0’, where b= (Jrlog2 (N NS (N o+ 1)/ 2)-‘ — 10), wherein interpreting the expanded

resource block assignment is performed according to the rules for a regular DCI format
0.

42.  The apparatus of claim 41, further comprising the computing platform
for truncating modulation and coding scheme (MCS) as indices 0-15 omitting a highest

modulation.



