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Terrestrial P58P , data, y y
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 Teleccommunications System (UMTS) is one of the third-
generation (3G) cell phone technologies. UTRAN, short for UMTS Terrestrial Radio
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di scl osure [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
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channel . 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.
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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]  Inyet 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 achicve 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 arc indicative of but a few of the various ways in which

the principles of the aspects may be employed. Other advantages and novel features
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di agram of a commruni cation system for supporting variable | ength
random access responses; [0028]FIG 6 illustrates a timng di agram

for a methodol ogy for Useipieguhmi@EabTiGFor paeestAwevag! i nk resources
and interpreting a random access response (RAR) from an evol ved Base
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nmodul es for
throughout and wherein:

[0023] FIG. 1 illustrates a block diagram of a communication system employing a
encoding of adjusted (e.g., truncated, expanded) random access responses (RAR) by a

base station for accommodating system bandwidth;

[0024] FIG. 2 illustrates block diagrams of an adjusted-size RAR of FIG. 1 achicved
by truncation of an Uplink (UL) grant;

[0025] FIG. 3 illustrates block diagrams of an adjusted-size RAR of FIG. 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] FI1G. 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 (¢NB);

[0029] FIG. 7 illustrates a flow diagram of a methodology for random access
response (RAR);

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

aACCECSS TESPONSe;

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

receiving and interpreting truncated random access responses; and
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{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 exccutable, a thread of cxecution, 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 exccution 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 aspcct or design described herein as “exemplary” is not

necessarily to be construed as preferred or advantageous over other aspects or designs.
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to i npl enent the di scI osed aspects. Thejterm"article of manuf acture"
(or alternatively, "conputer program product”) as used herein is

i ntended to [anpfsls’shanmmﬂm opnmg&m1maes_ysbdnh@ldmanmdany method,
conput er - r eadabl e

exanp
Fendabl e medr i o HFG as Rt eEhie R Tt st s AR AT PL T H B e
devi ces (e. gechmhﬁd‘bdo dillice olfidapy ﬁdhﬁrkr,e, RGPEE | o abf mrﬂﬁnmoh,th@wﬂt@ al

di sks (e.g. act dISkﬁélg@ 8 a1 versatlle di sk (DVD)...),
smart cards CO%{ ACPRBHCHE HI?EW" disclpge g“SPeC§arTé}e tesp; “agtiple of

Addi ti onal | ynanhfagfaeul(sh fﬂ’@rtﬁﬁﬂﬂ?o'b@fﬁﬁﬁcﬁﬂ?@éraﬁ PSRk $Es d@@d’ ﬁcr&ﬁ@s Bfnded
enpl oyed to carry conputer-rea dabl e el ecttonic data such as those
used in traf@pOTPRY sLalPRISE PiogiaRtrcetsbla e enyredmpuer-regdable dewisé.ng a
net wor k suc t r

Course, ¢ nosa Bl frslfl; BbFRhulc, Bk A o REER MGG bl ot e
may be nade t¢ magiwiis sioopkidgurat(e.gn hwdtdhnkuﬂompbskt maglduc otmipt.heg, cs)uoqje of

t he di scl osed, aspects. [.0038 ri.o. C b rese i
terns of syglfg & HQF0P @%ﬁﬁu‘gggﬁﬁ ﬁ’%g? 5‘8‘!‘@6% 2t Ca é-g‘Sh
and the |ikenenldry isvi¢e (bg, tti’ﬂ@iQ;EiSE)O@didﬁi@dai@p@éiﬁﬁllcﬂie%piebﬁfedttﬁ@ a\@liiePUS
systens may incl ude add|t| onal conponents, nodul es, etc. and/or may

not i ncl ude VAN ¥ Do FRIRXSHES FRaft Commsuisadable é'@etrow datq sk @s fhgse used m
connecti on Wahfnitth@ ahl QiteRg AechofR Imtdr%a&ésstdg%%na&t? 59&%@% RYnet
al so be used. The various aspects disclosed herein can perfornme
on el ectri car aéeel %@asﬂqt‘ﬁ@ﬂkdélﬁh@ Bé 9puress thopeagkilladiin ﬂwemt\@ﬁcrhcogmzemny
di splay tec C

Exanpl es of tMS‘be&Ctﬁch evi ces cﬁﬁ%ﬁqggg%‘%ﬁ F@{Q@?& L&tﬁg%dg%dﬁérmog}eﬁgﬁe of
smart phoneshe feisohadpedsgi t al assi stants (PDAs), and ot her

el ectronic oth wired wre 00 Ref r|n tially
Co R G e dtshon o Siwegs s HERs Mot it S St S St g chide s
an evol ved bag®eruidembeNB)s, 0dules; andipilicat B ss b3 uAder QY& arfdhl@ Rtiated
(OTA) link 104 with user equipnent, (UE). 106. The eNB 102 m)nltors a
random acced&t &saiarers S@vm@ﬂynazwhfd@radﬁi@a@?é§@f§p®fot5fm@qiﬁf%ermoa@dfoa pnay
conmmuni cat i g ABLANaVHF thd KordALEE, ﬂ@&t@escé}émbsé&-g‘r cohfedii6® %ﬂst the
eNB transmts a Random Access Response 116 of a shared downlin
channel (DL)igers. ASpabitatien piothessapproaches may 259 be heedRARe Yadug asieatisns a
preanble 12 vel : o
Responsi ve S{ 0t h‘%ad }%‘Tl %{‘ﬁe)}ge?i% lﬁ%@&{elééﬁ ‘%?gae\[lge%?%c?j‘?ﬁ)%g %X%%%ﬁmgl?tglﬁ?
encoder 124t@jchtsheeredﬂaalaﬁ@cmmgmﬂ\aam’bagemsdnﬁ -keybhmaehityee nfkefadat a i n

2010/ 01067 6ACHP OIS UOUF 64a9ES i epuErFoB Rt rsyiion Mo ok U

grant decodeersd2f ditfital fisistalits mﬁAgaM MR RERINE B/ ided Iobthi witeAraNB tahi ess.
for higher Iaaler pr.ocessi ng. %)040 In FIG 2, a first exanple of an

adj ust ed- si 2800hR Referripgingiallyyo FIG L cop@ningtion shstom 1(Wg)f&rb&ﬂ%pﬂtthn=
(UL) grant 2Q0Q.@f a@ar?év%@veﬁ'b’é@eqwgé’ (@B)Li@@e{oxﬂrﬁ)?ﬁéat%hﬁ% anHRRIH85: @FTA)

consunes the Iinformation. In particular, truncat ts 202 are
renoved to lliak}84 withpserearipteul(Ugn 406 DigeNG 162 manitorph Fapidem access

canr sconst Fouftct RN, Abr TG 1 o 5306 9 SHflinlciile @ SRR o
i nf or mat i on shaed tea clmmxﬁ;(;léﬁ hnreanomyfsttemmmmmﬁg b?ﬂidrﬁ@tﬂ@ﬁd?ép%&%e
D) s achi eveachy i iy wﬁ&ﬂ? 1 B d1305hec3h orfs bt g B REAS

304 to achi e¥saiaba i@@fhmize!io @ fncPothdrIRIBPREAPEVARLI2] ResRndid @er

system bandw dth. [0042] 1t shoul be a reC| ated that wrel ess
the uplink system bandwidth selected, a R UL grant encoder 124 of the eNB 182 can

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



[0043] Generally, a wireless multiple-access conmuni cati on system can
si mul t aneously support conmuni cation for nultiple wireless term nals.
Each term icates with one or nore base stati I -
transm ssi‘gﬁlsz{ngﬁ the forward and reverse |inks. The fo?&g]ruﬁh@?/gfs?sor
downlink) refers to the comrunication Ignk fromthe base stations to
the termnals, and the reverse link (or uplink) refers to the

comuni cat i edjubtedikizé R&R 123ethatemf AR I granttdaeodont2s & tlat THAB6 cafhnsmret
conmmuni cat i %flu.]hri]ﬁorqna imtl)%r%%thablai srherc()j Cvi.a a single-in-single-out,

mul ti pl e-in-Si'ghal’™-out or a il ?’f)lpe-ci ATYLH t i pl e-out (M MD) system

[ 0044] A M MDBEpBt erm €1G! DyaSirsikhinple @f (MNdJjudtédsisaR ARAND'ERIGS ) dhicved

multiple (NR) receive antennas for_data transnjssion. A MM channel
formed by t@ twaﬁlpaﬁ%miﬂffiﬂ&? RFgnf é?f\?élzag?xe%hgn HRBPT BucidbeshpRise ar

into Ns indepgndeiihe shianneilos, Gl A! fuRhSObIEIR HEniR AR BRAR al
channel s, where Ns m n{NI, NR}. Each of the Ns independent channels

cor r esponds tuBcaeddirerst M witthen mplot gydardmdingpisposijatds ysagh irovungationDd
2010/ 019676F : C i r

and/ or gr eatS @%@%&aﬁé@%&é?%ﬁ ng?ﬁgtg%gl t %Zneg L%Iraz%%@s(? (r;ﬁ%feﬁ)p i tgg %pg%m
creat ed by tifernmiohicpl e ¢omamertion aapdem bewlwidthaiteinoaisiar e utilized.

frequency dRUAT on BELPEE Rrby efEr e b ok IgR R For var o
and rever se athighed bl 208iAE §BEQRASHIRBO2 Ak fikel-SATEL HfaO3RING Ychied an SO

that the reci prggﬁl% principle allows the estimtion of the forward
| i nk channe*f4ah 8 308pép g pRIRRPTRARIGR B farger gy sicr Raivadiht he access

point to ex t ransm.t, _beanf.or m.n ajn on the f.orward |ink.when
ol 11 ol o antoals APERTlneRrERRL T PR Rl oo O Rl Bl g
to FIG 4, depiuydditpbsvidecaasustypslof semeanoatibinGahictrsusly 4 wideadao,2di Bg
to one aspect |s illustrat ﬁg An access point 33%6)(fAP) i ncl udes

mul ti pl e anfBniESGRELES M%) ‘HEWE’&FC@S SYSHTE PRSP SAITH®r i ncl udi ng
358 and 360 codRfinRBicOsitE mARBle isBE Iy dhdithe3R2adNEbISSAen RsdthGs (dg., Onl Yy
two antennas are shown for each antenna group, however, nore or fewer
ant ennas mayaiskvidgthiapg fragsmibpowesk Exampleniugh wupiplcagceess Sysenhinplaic ¢ouT)
366 is inc i i i D&sn A s 362
and 364 tra%?n%ﬁgﬁ Iﬁlﬁ?lg%}tﬁ%sg Itglglt‘ﬂggcesss’g"?i ée%ﬁ'ﬂgﬁ?%%@%@?e%ﬁ%r i nk
370 and r eceysamy, fitoreamey dioisidnmontiple eesss (FEMIA hailste8B8 63 GRRRL TE eystanssg and

link 368. Access termnal 372 is i.n,conmuni jan with antennas 356
and 358, mhé’?tgo%)ﬁlfilgf?len u%ncf?é%w%%mé‘k@lﬁarcﬁﬁsg%fﬁwg’y%{@f‘f'on to access

t er m nal 37% @;é«]er f rwald Iinlﬁ 3761a d receive information from
access t er mNER! 37 5QGRIYrivrless myHiple-goopss qOMMUEeIHOR gxsfemnfan

comuni cat i @fimlliai¥sisI3@Bppodti@mndtficaBos fo3 AIHY wHSRste g4I Hach feRgiheNCY
for communi cation, For exanple, forward |ink 370 may use a different
frequency t SeMMURKRAtCYWERN OBgOLBYIE LA HatieRs B Ganmstongoa iy efvaAeshnas
and/ or the i g . @r 'gpﬁg g{gmj '

referred to%avgﬁsg h;mé%,:'\?'gg %o%%é&ég%&e!@hpm n%etrsgtggg n 'Llﬁgéagig%zig? ?&){mhe
ant enna gr olbpss séediohs tartke gogingiseddtie revamsailiikdat eplink) méoewsghe er mi nal s
366, 372 in tor of .the ar .cQver by .access .poi nt 350. .
[0047] I n coﬁ%ﬁlﬁgggﬁl%ﬂmé{v%?m c?ﬁ(\g’;\lnrgnrnga?‘ s %baﬁgﬁt&tg?{ﬁ@g,co@ﬁgmcgmn link
transm tti ngnagnkenabished viaacagk-painle-Sa0multiblclingigaelasdt of ftiabipldlin-
order to irrpe%gv the@' al-to-noise ratio of forward links for the
different a PRy Y¥8%- and 374. Al so, an access point using

beanfotmng to transmt to access termnals scattered random ﬁ
through it s [R¥#er age MM staeapipyi Brifipled Nodranemi eptentns et mukigles(Neh

nei ghbori ng - Rk N .t L : . L
it anna o A g e D B

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

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

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



10 [0048] An access point 350 may be a fixed station used for
comuni cating with the termnals and may al so be referred to as an

access poiyk, B, or sone other term nol ogy. An 1 hal
366, 372 nﬂ?zoa g)(ll;&g‘g cal l ed user equi pnent (UE), a wi rg’%@g@‘]&’%&%ﬁ

conmmuni cati on device, termnal, access erm nal or sone ot her
term nol ogy. [0049]FIG 5 is a block diagramof an aspect of a
transni tt er psysentdt®., hathsothkaughputasd/ohgrcaecelsbilitg) ifthe sddifional

recei ver system 450.(al so 0 as..access termnal) in a MM) system
200 At 1 o STRORR 4R rRE BEI AR e AR S oA ARG ot &
streans is ovi ded a data source 412 to a transmt (TX) data
processor 4%04\&[ OO%MImWS%%P?ﬁ%WHG itstpnquples 1 PR) prcliedverdyed

over a respashilinedipl&nNEID) spMed Nt THY kA, BE 968aRCIndddArfampat S,
codes, and interleaves the traffic data for each data stream based on

a parti cul aff2eE@bsRpsErRnic sanekewandyoegiph s thaetharesiredtmpriocipleaiipae
coded dat a. e ; I .

mul ti pl exedt%apegﬁﬂ%%ho%ﬁgﬁit%gw%gﬁiﬁggmqf@%‘%ﬁgvfg%.lﬁ‘?%%ﬁ gﬁ lsgg%bées"l S
typi cal | y atherrovess deinbtopatre@ trandnii abeaingonpring gds enl the foravakd hvinw hanmaeltiple

and may be at _the. receiver systemto estimte the channel
response. Tﬁlzt%%% tafepvgﬁg%’ge%it?eoatcc%%amg ded data for each data stream

is then nod ted (j.e., synbol mapped) based on a part.icul ar
modul at i on i@éﬁe (ﬂ@fﬁ?"}&_” @F& 4@@(_,&”’&?58%,3 ViTeloRs ey uniedtion SEdET or
that data shé®adhg @ dkayicdes MALhRLT /R 2840R)i% 350 b&pdﬂtﬂ&adés%gﬁ%e

et erm ned by

codi ng, and nodul ation for each data stream nay be
i nstruct i ondniewesBeRsosYnPrdae3ind 436, anpesiptindies 368 andiGdomdsambol s

for all dat suskeRlRIALe SIS SEOY) RS 4 9.0 cLCHUMD. IORESS R A0

whi ch may further proceSs the nodul ation s
M MO pr oces soienm2gourh eowvencovimate st fiiwenodednas menbs ytithrel feteneaasering NT

transmtter TMIR)  422a. t 4221, In certain inple tatiagns, TX
M N br oces 2P agtess i et e R o te b BT SRS B ne
data streanmsvhardnteandsiBs2and 8eRarfsmrhiohth&lontth ecceyy B indl 368 81 @ Forward
transmtted,. ,2?3 Each t,r%nsn‘i,tter 422 receives and processes a
respective ?9%8 A TEGEAYR 1 nﬁ'f‘t&ﬁfﬁén6??_@556?%1@%H‘éqfé‘@"eﬁedﬁ%iﬁé?- and
further condictdsoRgmirRl 972 is ARInbrhiBStioh With@h&nnAREe Eil?&%f@é ?Jhte@an{epﬁ%

anal og signals to 5L%r ovi de a nodul ated signal suitable
transm ssi oA @k I38Henynivim fermetiae fo ackEss teythinad 8 Bovst fmakisl Link$Tp and

T eSS ACEL S eR A aRBRbAL R Yie Fpprigpnns

[ 0054] At r ecehmpnicstistlmhs 36%) 370,13¢4 andiBBhingy et diffctettdteqdensiy §iral s ar e

recei ved by C(l)\lnﬁmunication. 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-noisc 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.



ant ennas 452a through 452r and the received signal fromeach antenna
452 is provided to a respective receiver (RCVR) 454a through 454r.
Each recei 4 nditions (e.g., filters, anplifies,

dovvnconver‘tvg) Olasj%%ge'sg%ectr ve received si ghal, digitizes tpﬁgmci%??amﬁsgned
signal to provide sanples, and further pgocesses the sanples to
provi de a correspondi ng "recei ved" synbol stream [0055]An RX data
processor 46@48he n memeasesma&ib majz)bces fiesl ddrionNBed foe edrvathisatimatith the
streans from NR |ver ﬁ%%,tb d on a artrcu r ceiver

processi ng ttéglf‘ﬂ’? ”taé’azsto 085 81 B Wl‘qurﬁ@tc 1¥ SGHE Othhe RX
data proces $@ﬁ11r{bﬁ%yt hencaermeduihat3ss, 3dehat £9d RABS uePesineadasEeach
detected synhol streamto recaover the traffic data for the data

stream The "FEESEEUNHYIEAIORECYSS Crpinsbasssy teapinal o S@@ﬁﬁthéﬁ*@ﬁtuaplyglf 0
that performed by TX M I\/Dgl ocessor 420 and TX data processor 414 at
transmitter (@348 emBIGD 5 i ©0ISE] Nagrewed 98 espedird aganimigecabien 4A8t(dsmi nes

ol ot o Rl hictad il e EUBIATE A5 Whso kRE S B0 860 A Minal) in

fornmul ates a reverse £ X
and a rank ‘azMI}LéOpymtméﬂO P[t@lﬁ‘i&?e]n'ﬁmﬁter eywmm;él(l tmffio@ﬁ&g&nﬁtﬁb@r@ﬁﬁ@il se

various type . nfor i on ardin he, conmu tion |link and/or
the received %f’a'tsats 2oyl nﬁ% 53?%%?&%“9?t*%t*%&’é%@é‘ﬁsmﬂ’t?éﬁssat essed
by a TX dati(%rocessor 438, which also. receives traffic data for a

nunber of dAY®VEt r dAAR *$ACEInFash dAIRATER SR nmied AT GIrBPEeivE jrapsmit

nodul at or  480kenGONGL 54t PRERYr 4143831, E&fe§ a%ﬁ%ﬁeﬁéﬂ(r&‘tﬂ@tré‘ﬁérdata%deach

transmtted back to transmtter system L@ At transmtter
syst em 410, datgestreasybasad e@aﬁﬂr@ndaiscoﬁrr@mphmeeﬁe tﬁdsqtshaerdﬁtASﬁem@prowde
recei ved by .ai Qlas 424, conditioned by receivers 422, denodul at ed
by a dermdul at or 440, and processed by a RX data processor 442 to

extract the |in S rans tted e re er system
450. Pr ocess E ejthﬁéﬂg%{?garfﬁtgﬁa@g a%F@Yg%muﬂgﬂm pfl8 e for
det er m ni ng uhthgob“mmi@hﬁmm wat ghﬁtﬁaﬁh@@pnﬁ@peﬁﬁm tﬂdﬂ@p@ﬁéﬁtﬁ@ﬂl@d

message. [0059]1n,an aspect, |logical chanpels are classified into
Cont r ol Chaﬁﬁ)étee%tw& kposmanne g feavsbe userat g reeiv PrteTTEgHBIRt the

conpri ses Brtrag@easipot@Ntre |m1@}§l€bf&@| i16BEEdb dedM¥k LR Eh Q!&ta%t}@aﬂﬁ' %l tndr0r

br oadcasting system control infor matr on. Pagi ng Control Channel
(PCCH), whi érwdp@tesbrii @:hsarm’ve mepngd) basehert ep@“h%grrrnfgﬂamboﬁmedng BRBK,

2010/ 019676 t’o mJ tl ﬁ%ﬁwéﬁert}%gé&to? da@%@a%lt?ﬁbnsm a%%gﬁb

whi ch is Poi anne used |ng
Mul tinedi a Bymbcdsa’ﬁtte @mawubammsmd Beduatom fHNBB)lats sliediininge and

control inf rrratro for _one or nerally, after

est abl i shi ng lélétt‘t%‘ﬂntlr%@ ﬁ%ﬁh%’f’ctsé‘“éﬁ@ used by UEs that
recei ve MB te ol d Dedi cat ed Control Channel (DCCH)
i's Poi nt_—t('\)/?%]g‘gﬁ bﬁhearqd@gtw RATOLHER AL 8 R PSR Pev et R
control i nf eAmed r}e@eaa%weﬂlcpynay%m YdRBks Ak B&Qram%ﬁw@g& gC' for

aspect, Logical Traffic Channels conprises a di cat ed” Tr af
Channel ( DTEEPMWh MIMO prsicessor 420bgnmrotiflesdyrraedul asion syrobrl sredms to Ny

dedi cated t f

addi tion, a%ﬁﬁﬁﬁstm?agﬁcﬁﬁgﬁ ﬁ#t ?l}{/ﬁégél?{ {A 5’?&%& ntbft'soqﬂx IWM I'poi nt
DL chan neI bmce&tsmaﬂﬂmpptifrsr‘cgamfcarfnfngcwdgttato t[t@@ﬁ‘fﬁbbllsmfahre duspechms and to
Transport ann d to DL an . DL Transport
Channel s compri s B 0@ ghé@“cti W’%PA m%‘?(‘fﬂ)“ vvnI i nk Shared Data
Channel d a Pa in annel the PCH for support of
UE power sa\Vﬁﬁgﬂ D@ L {repsg ‘ites%ggéicéla’f’%ﬂ’dwg-‘%eh@b ASTRRAIRE £3nhah slreym to
br oadcast edﬁamre BB bl f8rCblo @fgﬂarme%ﬁeecﬂdm&@%&greﬁﬁ;ﬁlﬂe@'f%xscam be
used for other controUtraff] c channels. The UL Transport Channels

conpri ses aUPRERNYH Recasler clgant proRAckmodalaird gigaalsuGrdnioe IrafREGEH) |
an Uplink Spagest Hat@ &t‘aﬁtw.e}% &U&ﬁlmpgnﬁp ol t{'ﬁ%%ft‘tteys ﬁ&a Etlf%gh 422t are

then transmitted from Ny antennas 424a through 424t, respectively.




100611The DL PRY channels conprises: Common Pil ot Channel (CPICH);
Synchroni zati on Channel (SCH); Common Control Channel (CCCH); Shared

DL Control SDCCH); Mul ticast Control Channel : ed
N Sy P

UL Assi gnne annel (SUACH); Acknow edgenent Channel

Physi cal Shared Data Channel (DL-PSDCH)j; UL Power Control Channel
(UPCCH) ; Paging Indicator Channel (PICH); Load Indicator Channel

(LI CH); The [0454PRY Ahaseiel syscongs0, desranfhitsd aabulRad dgrldacessivel nngl

PRACH) ; Chanpnel | it i catar Channel . Acknowl_edgement
Channel - ( ACRERgS AT b fi P A eec i PAcpARfFeRy 455 rowgped
Request Charngtespoaidechiver Wk CRIRY I 4aihrovlpa 48 sk Daich rBRBNE4 LhlitiFRReH),;
Br oadband Pi | ot Channel (BPICH). 100621In FIG 6, a nethodol ogy 60

provi des f oflteSetmEHiEs Hid doWRIEY 60 2 TPspe@iyF secetyed siguadsdigitipsithk

resources ang,JiflhRLeL ¢ ,8GE8s PRAS! %j;} : i
evol ved Basggnl\(licl)ﬂgée&?gl%g) ggﬂﬁﬂ%ﬁe EA]% cgﬁ{rﬁ%v@% gﬁ?ﬁze aﬁgi\cgg(}]mmdca

i rrespecti veowfspeybgeimetravediVbdnlbpl syetm.not | ose i nformation. | n order
to do this a a resource bl ock assignnment for that uplink system

bandwi dt h i $008pandedRErdaaqnbddeawt 86 ihpn cuceiees dnd phddessentheg rBARed WO

2010/ 019676PCT/ US20091053565 13 Th E 602 determ nes. a nunber of
upl i nk resoﬁ?”@éolfﬁfr %f??‘ﬁagﬁic)ewﬁ@e‘ﬁéga?egIOB(‘?I%’E%TH PTEREVEVEPICSSTE sel f

of a randomt@ﬁ@i@ﬁ@to%@m@kh-(‘d%@l@i” BYrRSR ddatnst THERKE]Aa HBE4ES 46D Bachhe
eNB 604 (block 612). [0063] The physical Li |ayer of the eNB 604

recei ves a fryedrlptendeintcrlapigoring dewdss ek gepeied RAR) straamre aerougstee
| S Gorinacee !
ore D oeyBilo f AU 304 9.5, 20, oo ot e

shoul d be nade to accommo ystem A length
adj ust nent romplcrenndatist pyrerened ba AXKMEVIE precasmdd20 suthiX dstalpyocessor

expandi ng/ c [ i.n reso e block (RB) assignnent. This
adj ust nent 9?%@%5 gtfg%yslf%loﬁotqhe nunber of uplink resource bl ocks so

that infor i is not |os bl.ock . 618). The adjusted.length RAR is
transnitted édé%i] he wowm(‘{?ﬁ&wm@%yd%%‘f&a@&ﬁ Fhish B@"é%@gd%%%f%m@he
adj ust ed | engibdus@l beloe) RPRceRB4 A0 TodRllatkd a2t Ed IiMemagReConiataghs the
adj usted length of the RB assignnent (block 622). Based upon

i nf or mat i on A WHex prIHeRENdGY rapipYalikPEE/bur ce bl ocks, the ori gi nal
fixed-size RAR can be determined (block 624). The Li provides its
upper | ayer [@15€] f i xldgrevezssdinkennssage enaplcomkrisesirignmtgpes of bifowkatieR6) .

[ 0065] I n on c logy 0,.1s depi iwn FBLG 7 far . the

Random Acc egig%%grz%%lﬁ § M&%%goglslﬁ%ga ng& 315 6%0%“1%%@ Eétrg g%?an%‘ h{éheﬁﬁﬁrse mnk

i ndi cat es anRBsdpt is th@l prosesgddiyta T ditaipricagot 488, fvbich alsb ngeivelopgttindata

flag - | bit; Fixed s] resour.ce bl ock assjignnmept - 10 bi

Tr uncat ed. G B TEHOLR SamH G oD EERu oF 3P Bod ol BohpamppeS0.

schedul ed PUSkditioned bYittafismitdbrs dShBdhrough 484K, an@Rshsmitted 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.



CQ request - | bit (block 902). [0066] G ven that Nt hul is the nunber
of uplink resource blocks, if NrbL <= 32, then truncate the Fi xed

Si ze reso assignnment to its b | east S|gn|f|c e
b = Cellllr*g ggb%ﬁﬁrbw * Nrbui 1)/2) (bl ock 904). | nt& r’;}}r%%‘i‘@?ry%p‘?!

truncated resource bl ock assignnment accprding to the rules for a
regul ar PDCCH grant (block 906). WD 2010/ 019676PCT/ US2009/ 053565 14
b = ceiling Mlﬂ@@(st((\:dmﬂnwhinnﬂ(MI;‘GHIlwh{b)l@oiat-tﬁ@nt(lﬁlbcdmm}g)a&)mel used for

Interpret the expan re o ce, bl oc nent di

rules for alPRRRINGE B tficry Bptu g B« S e enlie o

i nterpret tQentfdl i@ﬁﬁlmﬁ#ué@ fdreﬁ@ oF Q] PIACHRSSEEHMIBN Ltd eOb1cka mptRFaT

I fT\Ithul >32: use the | east significant bits to interpret them as

in a 5Miz s FeRnSRiqAly CEamebeynlmﬁed boYEs habispeire MRMB (Noteld cat es i f
the 9-bit ghRARELLRRER )Dé&@artédSC(g{tmR@HQme d%%ﬁ)zl e -%(ﬁi:lt% d1rcct10nald

[ 0069] The LTE deter t nodul |on and co g schene an
redundancy ekensiighat/trosmitydedisated ceontenl ifarnpiftion @nd mwd blié/hsdgying an RRC

si gni ficant cgrllﬁ[ecl;{\(nn{[ E c’tlS'ngt Lo,c%%aY%dc\ftA c faé[nnf-:lig lélcrﬁ%}ls%gm 1cgted? i%ﬁ é@n‘nel

[ 0070] When an upfin ant receive cess esp nse, a
new transm $BITCH), ncﬁyckbe Pbﬂiﬂ-ﬁ(ﬁﬁﬁlﬁd)itdﬁ‘ebﬁtﬁaml@hiﬁl deaweueeto(daiedm’g fO1tHg .

[0071]In FIG 8, met_hodol ogy. 10Q0. f or t unct S .
response |str6‘@%?r&%élﬁer ipigrrpatiog, jned g’é‘PP c?clgfl L 9? §§@“ﬁmﬁéﬁ}€’§gﬁpﬁe
al | ocati on idqbmtpatid o dnashs fresndmittheSfnRdyled UE a set of
contiguously allocated |ocalized virtual resource blocks (VRBs) or

di stributed uaI I gpef a
1-bit flag cg%bl ed igﬁﬁgﬂ}eé&gggag%:@gﬁ%aql%% Eﬁ ngﬂ%ﬁi%%g%M Egcg i zed

VRB al | ocat |Ta;¢r§p¢rb€hem$ cvratplysers rdiroadcest RGhmcARE H)p Dpwnhnlﬁﬁh@rmlmta
e ¢ e CRantR AR i SYALRTRARANRAD, uPPEH fop U8 YFBE power
al l ocations var rom I'ngle up 't
saving (DRX cycle 1s indicated by the network to the UE), broadcasted over entire cell
and mapped to PHY resources which can be used for other control/traffic channels. The
UL Transport Channels comprises a Random Access Channel (RACH), a Request
Channel (REQCH), an Uplink Shared Data Channel (UL-SDCH) and plurality of PHY

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 Channei (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 aceess responsc (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.



VRBs if Nrbdi is 6-49 and vary froma single VRB up to 16 if Nrbdi is
50- 110 (bl ock 1004). [0072] A type 2 resource allocation field

consi sts ﬂ&gg%ﬁ@g&g{ ce indication value (R'V) Co”eSpﬁE%hﬁj%zé(Bm%s&s

starting ock (RB,,,,i) and a length in ter

contiguously allocated resource bl ocks {(4ows) (block 1006). In block
1008, the resource indication value is defined by if (La& -1)1-Ng.

/2] then Rl TheUE60RBetermihks anitBoer of tiplalksesoléeblddks (MY ™) naeded t8lpckr6 X0NZ
-1 - Rs ,,,a" VI\D 2?t10f1019 76PCT1US20091053565 15 [0073] 1 n anot her
aspect in bPBERADIF! HRJAPOGhYLCIE £)uIs M@o«ew%m it FQues o the
Response angnprésdi(sigcit #&2)f ol 1 owi ng information to the physical |ayer:
Hopping flag - 1 bit; Fixed size resource block assignnment - 10

bits; Tru d nogulatd; n ' =4 blls: : d
Por " schedul ey buscr e pEHION LM COhRONS G0E oo Biddtongul REuGATRN
bit. In rel atspomsc(BARh&oangpaertlaxso (ledypiddili AgeteoninhénRanmddensAeice s s

Response. Th §Ii ' resou bl ock assignnent field i

i nt er pr et ed lea hf%f‘ﬁ]ggﬁv\%n% ShduTPEULER 0 58S mnis a%e%yggm%andmdgt (lal%ck 616). A
length adjustment to accommodate system bandwidth is made, such as by
expanding/compressing a resource block (RB) assignment. This adjustment is made
based upon the number of uplink resource blocks so that information is not lost (block

618). The adjusted length RAR is transmitted to the UE 602 (block 620).

[0064] The UE 602 detects the adjusted length of the RAR, and in an illustrative
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).

[0965] 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 Nyp" is the number of uplink resource blocks, if Ny <= 32, then

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

b = ceiling lOgg((NrbUI * N+ 1)/2) (block 904). Interpret the truncated resource
block assignment according to the rules for a regular PDCCH grant (block 906).

[0067] If Nrb“1> 32, concatenate b bits with value set to ‘0” as the most significant

bits with the Fixed size resource block assignment, where



if Na 5. 44 Truncate the fixed size resource block assignment to its
b least significant b = [log :2 (A(Nul 0/2)1 bits, where, and

i nterpret r ted resource bl ock assignnent according to the
rul es for ‘é(%&@(??%&gdom ink control information (DCl) HIARE09H53565
(block 1012) else Pre-append b bits witfyvalue set to '0" to the
fixed size resource block uRBut assignnent, where b = flog2(Arit (N

+1)12p _10) ., and:jt i henen _r r | gck _assi gnment
accordi ng t(g7 t%llﬁlﬁ:}t‘ gﬂ@?’ba ?\elﬁyﬁg?ﬂ%gl lﬁs)(f%_ir{r)ﬁg%?)g( gﬁ?tg ﬁ&ilﬁ,eﬁ‘?anedﬁg if
The truncat egofiRRg¥loak bimaidd: £esHiNg 1§ HReRs fr &lrhuls PDTICRY pragt €d such
that the nodul ati on and codi ng schene corresponding to the Random

FSFEs? oD e 6 SIS0 AER, I A B MR

equi prent)  piBddast it 3ngspihavil@smigdicnt hiatto pii@yict @SmBans SHMHz
causing a conputer to decode a fixed |length random access response
coded for | iswittredNsyst28in Blavdodt dighificen ditvadicdtesofitha SHasgamdaleve Fitds at

12). In partjigul ar, . t C ing platform 1102 conprises sets of
i nstructi on?%?tboé(?@_%?%a%%' 1104- 1112 executabl e by a processor
1114 that al ('io controls transm ssion and reception by a transceiver

("Tx/ Rx") 11981 | n PsiE deiprapnes dheahlait pdeation and roding sehepme gusl srdendeney

transmttin . do I . . ess .t o _an upl.i.nk
channel .  Noasei PGt P FE TR EREP R o HERIF e REuERE RS et o
access WO 20d424Qd 9ETSALIAWYS2))09/ 053565 16 response on a downlink
control channel. Means (nodule) 1108 are provided for detecting an

adj ust ed- | engii) r eSPHELS [IAE braAS SRR In YRATS KO RWBSHRY 1) ed
to accommdgte ]system ban V\lll d ?1 I\/éans (n%dul e) 1110 are prso’silrg:g}d for

decodi ng a {EBBUPEE Brobkingissicd imbahigher emyttock24€d upon the number
of uplink resource bl ocks. Means (nodule) 1112 arc provided for
decodi ng a {0Qtat dd FNGd8aanéthomiodogZdd@D fpr Buhenel ©AOS) adcesmespotmetis t o

t he original Ets. [007510n FlG.10,.,an evol ved Base.Node (eN
1200 has co ggpilgf?éliiglsnprle;léotufcg ; Ioi%as of type /.,?he résource a oca%i%n ml}lgnnatzgm m%)lcates
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 Nrde

. . .
VRBs 1fNrb( 18 6-49 and vary from a single VRB up to 16 ifNrbd] is 50-110 (block
1004).

[0072] A type 2 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 (Lczas) (block 1006). In block 1008, the

resource indication value is defined by
if Lerps ~DS I_N i 2J then
RV = N%(LCRBA - 1) + RBsrarl

else

RIV = NZE(NRE — Leggs + 1)+ (Nfx —1—RB 0y)



t hat provides means for causing a conputer to encode a fixed | ength
random access response coded for limted system bandw dth. In

parti cul ar uting platform 1202 conpri ses sets of )

i nstructi O\ﬂg&@@/ﬁi&%@ (modul es) 1204- 1213 execut abl e by PETHSEWETS
1214 that also controls transm ssion angsreception by a transceiver
("Tx/ Rx"™) 1216. In particular, means (nodule) 1204 are provided for
recei ving al0E8HomIaeaeks asianndlockdqUEtic Higher &568$80deS tBORBRIoNK

channel . Megns dul e 206 ar rovided for determ ning a nunber of
upl i nk reso?ﬁ’:?f’egg ggﬂ’(??%%g aé’f]‘?d’r‘&"g“fg? &HOWMWWW?OWBWW%%MY@Y 1208
are provided for detgppingifRg-a dii;xed size random access response.
Means (nodul e) 1210 are provided for encoding a portion of the

fi xed- si ze random ad®®dsize sespeiss bloplassignmeain- theitshunber of upl i nk
resource bl ocks wit bapgw. dt h. Means

(rmodul e) 1212 are p?é%/rﬁgggg}ég?ﬁtﬁ?na%@?n&fl%ﬁgﬁ e gg‘j\%ﬂsted-l engt h
random access r espod¥€ @mnanddonichadnled MISCH —Blbdéimnel . Means ( nodul e)
1213 are provided f—?ch?rl]gOdiE?- an original Mdul ation & Codi ng Schene
(MCS) from5 bits to 2" truncdted 4 bits. [ 0076] What has been

descri bed above i nclagiesquexanpbies of the various aspects. It is, of
course, not possible to describe every conceivabl e conbi nati on of
conponents @ rel@bhAGE Qi S8ntfBfre PUAARS %ﬁh@ﬁaﬂﬁ%ﬁb&b@es&@fse. ¢ Bid
aspects, but one of ordinary skill in"the art may recoghize that nany
further conPEaksPWesblaskiaspigrmantdiclindnterpeetgdos$ollives; Accordingly, the
subj ect specificatiopu ptended to embrace all such alterations,

nodi fi cations, andi¥afiations that fall within the spirit and scope

of the appended cl qirﬁ%ate[tﬁ)egg)gdgls{kﬁggslghlicg ‘310 f( a&li_‘%%g{é:gt %g%gjrlgaé ﬁgﬁiﬁgant

various functions perforne ove desc onen

devi ces, cifcuits L andg tihelll 1 k the ternms (incl udi

reference t ﬁ%lWhﬁ]é@aﬁi“"&)%ﬂﬁgﬂeﬁ %o ?j}e)s]cﬁflggﬁ"srﬁ‘@ﬁt Wﬂfﬁ(ﬁ%ﬂﬁ%‘)“&‘ieg’?‘?cﬁtended
to correspongigntithessordinges Weseles fflia catugs dowaliddbn&OIRRAG oD
perfornms the specified function of the described conponent (e.g., a
functi onal gﬁﬁ‘?b%ﬂ’éﬁ’f?)l,m@ven t hough not structurally WO

2010/ 019676PCT/ US2@QY9/ 053565 17 equi val ent to the disclosed
structure, which perforns the function in the herein illustrated
exenpl ary aspects. Praapngngb bgwith valpe satitd 10° & o fibed sizcrogmireddodkhat

t he various aspects include a stem as vvebl asy a conput er-readabl e
medi um havi ﬁﬁlg@mm«véﬁme&fegbga@}/@ ffﬁﬁi f@l}fﬁ'}OﬁéO}, and ipterireirthe exgpandee
acts and/or events of the vari oug_ met hods. "{RAQWB] In addition, while a
particul ar FSITET RIoRGIssIsapentseerdige & ihe sues o & Fegniss PEE forpat G higckone
of several kgmfjenentations, such feature may be conbined with one or
nore other features of the other inplenentations as may be desired
and advant ageous f&RdHny given or particular application. To the

extent that W IoTs i-nga:- var ant s

t hereof ar enggudﬁ C?%Hzﬁdlrll%ﬂ#%@ﬁﬁg%ngﬁ%egh erc}géslét:lgl ngttg {p(r)%@%srucﬁlhea?g ai ns,

t hese t er nsmaddafien addeding oclisercicnobypsindieg tothaRamdonescebiRésponst @ranh &
term "conprjsing. . Fur re he r.-m.. or" used in either the
det ai | ed de%%?lii%ﬁdofgo%mgﬂﬁ%\? #éoqgiﬁéghlﬁfk f%ﬁg‘e a "non- excl usi ve
or". [0079] er s wll be appreciated, varjous portions of
t he di scl osgwégst g‘?r{s?ﬁa‘r?g P BEITRIEIHEY (5-Re PiF 6TBPMEEh K08 thageomputing

artificial prifeid | HRNER préBdel initand RAEMsAG a BphRPW REGR OfxciWrgPased
conponent s, sub-conponents, processes, neans, nethodol ogies, o

nmechani sns {88dgn acagspisenonseeaded for htter sestem hangrmadth meseived kom adhapenade

systens, B i i . i A i engi nes,
ol asei 11 er 10! P} G ELulflo B0k Boude forOIDE soiis PO ERRUPEY |
mechani snms erdemodéss d$04pd1 Roxpudatiihiey & bypctssomidit ¢ thpoalks comsrosf t he

systems an dtr ns;[’nri]s%go% g E&e&go%q}yl 2 {FanSceiver l("Tx?Efx“ﬂ I 16° 15 g;grtiglﬂgr, means

(module) 1104 are provided for transmitting a random access channel request for access

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



18 intended to enconpass a conputer program accessible from any
conput er -readabl e device, carrier, or nedia. [0081]1t should be
appr eci at gﬂ patent, publlcatlon or other disclosur

mat eri al , QQHE 3F é/ in part, that is said to be |ncoﬁﬁgwg¥%@mﬁvﬁ
reference herein is |ncorporated hereinjonly to the extent that the
i ncorporated nmaterial does not conflict with existing definitions,

statenents, r@por@;’é e divalihiosnte] tRhedll Meagimddor) 0108nrd PloSided for
di scl osure. such, and . to the extent necessary, the disclosure as

explicitly é@&cctf%rapﬁdhlé% leneth fsequeeschleck sy Spe whess 1ﬁlggﬂrrmaer%ﬂtcd to
i ncor por at edohigimddatday st afahanag: Mg rrﬁécﬁﬁé)qhm Ak IERRH&e'd%‘r ﬁcf i69f

that is said to be incorporated by reference herei
conflicts msnureﬁ bloek pyyigarenimftengtsbased wnosrtemmumbes of mimé:rresaum Folmskrsr e

mat eri al ?/kaaﬁg ER 43RS %?hgzear&lgwwc&ﬂ ft{ - REodifiELLR ca%ﬁ?\?eo&r?aﬁtoh% € Gé ? o

that no conflict aris I'ncorpora
exi sting di SchasuMCIeten i dits to the okiaslrfebits. 1. A nethod for
decoding a grant, conprising: receiving a grant on a downlink

channel ; def@rsi ng Ia FbG 10, @R caflvidBasg Nabé (SME)SI00 Btothpuasy Reifetst BH2
and i nter retrng}t resource bl ock assi gnnent of the portion of
the grant, fHEPIOXISs BednsiTACaHpBE p SUBRYEEO SPeKh adaed isAEEAndeBt as6cBas ed

upon a nunb@ésp&{se WBdddr RRQIMySRmMaREkRIH Nﬁ"?%cﬁlar the ¢ rn utn?gdpi #&m
dete e

met hod of claim 1, further conprising Ing t st ength
portion of ARE2 eremitsewHmRLiiRsimetions or @fpﬁﬁé@owleﬁéﬂé%ﬁw qxe@m‘alfc@ bl ock
assi gnnent hod
o cl'ai m 2, PREEFRETARIER b b BRItk  erton oy g readt g TR
assi gnnent B16. In particuklgtngmans (maigle) i 204 dvel pm;dea yr redeering 4 tamd@h hegssa

\fl\l;,])e(r62 EI ie r %ﬁ%l&%ﬁlgg&%%kmgﬁﬁo gﬁlﬂrﬁ% cthginnlfg 53&115 Iﬁlagll].g}l 1%'36 arc provrdebcf ft()l'

|nterpretlnge&hﬁnmgunmﬁﬂﬁﬂbm@ﬁﬁb&ﬁ&nb&Qﬁ&m&ﬁ&h@ bardG@hdMgnd 0
rules for a regﬁlaragh ysi cal downl i nk control annel (PDCCH) grant.

4. The met h8oGHE)IREP aeprondad Redeteamripg & fingd rlrﬁ réraff%rqcarj re§pense.
resource bl afdan&adYERE0 B¥ provided for encoding a portion of the fixed-size random

access response based upon the number of uplink resource blocks with length based
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



determining if Nrbul > 32, then concatenating b bits with val ue set
to '0" as nost significant bits with a fixed size resource bl ock

assi gnrren X@Jfﬂgngﬁe_ ceiling 1og2((Nrbul * Nrbul + 1) },%YUF}BQ%/%S@Q&

|nterpret| d resource bl ock assignnent accord

rules for a regular PDCCH grant. 17 5. The nethod of claim1,
further conprising interpreting further truncation of the grant,
wherein theeqmmmrceﬂaé dcloscdpanétorcietichpedatsaks fagetion ih fidileadia on in a

physi cal r that eM/trans si on ed when | i nk
Dt s 1 ol BT e ot v boecthe Jon AR RaRstohecy At B
nmet hod of  cligedts tclldb b ishi@Em GOTRN bSd BEnFlRerac4dabig n@flidn RANSE Codtputery er
that a new transm ssion_ is requested when an uplink ﬁﬁant IS recelved

in RAR oemcwqaélemw@r@ffordqeﬁpmlmg thegets gad/ oriepisios sy aripnsapgihedsi ng
the adjuste 9&0@@511 Q\@hlﬁgﬁ)b?&%a cgﬂu?%qgaysﬁa%@gcg QHUP&SC@&!HE r(.JspQ'Jt

frequency h pp| ag, a I Xed Si ze resource
assi gnnent , togorfly m@—ctf sevand dmbgtricotatiemdsucb cﬂwﬂge sxah émmlamtd)wrth ofx @r more

total power &%p}ert?llres Plhe o?thFU|lede Q Snlscéama ¢S re an tage sg)r ny
upl i nk del ay, fa e L2 bl ehanner ta % at'l Ij ‘(T"glqluesf'1

8. The net hogweiﬁ of:;bzﬁlm’ﬂla'k apf)lWatlbterT@mmakﬂeﬁﬂ tng thd‘tbﬁﬁsjﬁﬁﬂmd’eg,”hﬂce ‘indadiugte
bl ock assign U inre n er mn that NRB - <4
truncating & Y%z@a%é?% fepdss @E%FH@R %Fa'jf ég‘%‘ir@’ fit FB‘I\I“E‘%%“F ey
si gni ficant 3Rijh@ndedNEbE iR RlVe a4 N@ﬁ{eriﬁlfag&)]{he “bothSi Lt 'Fﬂﬁhérﬂlﬁre

truncated resource bl ock assignnent according to rules for a regul ar
downl i nk cofhertenm Tt ey ysad inogithelr etpibgddpscrpptiop afithe claims is meant to be a

“non-exclusive or”,
[0079] Furthermore, as will be appreciated, various portions of the disclosed
systems and methods may include or consist of artificial intelligence, machine learning,
or knowledge or rule based components, sub-components, processes, means,
methodologies, or mechanisms (e.g., support vector machines, neural networks, expert
systems, Bayesian belief networks, fuzzy logic, data fusion engines, classifiers . . .).
Such components, inter alia, can automate certain mechanisms or processes performed
thereby to make portions of the systems and methods more adaptive as well 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

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



in response to determning that 431- > 44, inserting b nost
significant bits with value set to '0" in the fixed size resource

bl ock assi ere b =(1-10g2(N RuBL . (N ill.11 .
+1)12)1 -fg??ﬁgﬁgmwaterpreting a [the]] expanded r esour C&/YPYRR53S6s
assi gnment according to the rules for ajgegular DCl format 0. 9. The
met hod of claim1, further conprising interpreting a truncated

modul ati on amnendeddh Ogosphs rRoMMUS) pragraimadteeidletrdh apnidripurg-readablghest
nodul ation. 10. At | east one processor for decoding a grant,

conpri si ng: Y8VF5 FEHOEICYEt or receiving a grant on a downl i nk
channel ; a sgggand nMPghebRy He%p@@lh@a&ﬂamgn;gpa@@ﬁ tHuBRca@bn A @tHF @iBélosRose
| ength was adjusted ; and. athir nndule for interpreting a
resource bl dedterighdn whateor ingrarts tat isstid itobe Bromperategbaeferepsgeherein is

| nter pr et i ng dorfiESUER Snlhofs ARS BRTROMBZbRMRARGH DA AT
of uplink resource blocks. "11. A conputer-readabl e storage nedi umtor
decodi ng a gvitrexistispdgfiriginsgstatements, or other disclasufel matrig e¢t fofth mobiss f or

causing a c ter to receiive,a grant on a downlink chanpel:;

S second sel BSEE AL AT R cBefteeBig, PN RABBRG L v ot o
t he grant whest Jupagédes wascoadjdtag edteriabindorp@ihted herein by reference.@rdyhi rd
set of codes for causing the_conputer to.interpret a_resource bl ock
assi gnnent  GFAtHE opBP1iP HhegioL it lsgﬁﬂacntp,betﬂrrérn%¥ D Efesgrcs Aergm, Pe

resource bl oakcrARaNRNERIM cBRinBAcRABESE, URCRcAts HHIRRE diflodtd nPrial sot
resource blocks. = 12. An apparatus for decodi ng a grant,
conpri si ng; forth herein, will only be incorporated to the extent that no conflict arises between that

mcorporated material and the existing disclosure material.



means for receiving a grant on a downlink channel; neans for
detecting a portion of the grant whose |length was adjusted ; and
nmeans for interpreting a resource block @assignnment of the portion of
the grant, the interpreting the resource bl ock assi gnnent bei ng based
upon a nunber of uplink resource blocks. 13. An apparatus for
decoding a grant, conprising: a recei irth@’ receiving a grant on a
downl i nk channel ; and a conputing platformis configured to: detect a
portion of the grant whose | ength was adjusted; and i nterpret
a resource bl ocR. assifgnetbnd fasfdecedingagtanbreonforising: grant, t he
interpreting th RET@UE; NI bei ng based upon a nunber
of uplink resou?c('re cggppki%u:glc_)%ﬁdk Hél 14. The apparat us of
claim 13, the cdeisatinggppitian bbihmarantwoséeangtiomas gujnged;tanddet ect t he

adj usted | ength,p f r e nded
resource bl ock as&ﬂétlﬁgn% rie%iag?:%or ancgg%rjf'%\tsys?ne pggﬁﬁ hie )épa%’ tHe
15. The app‘é@ratallfsgdhed‘eamufca4nlocd<h@ss¢gmmm|magigobawdonmamsa fumbérepf uplink
configured to Intbicﬂﬁ?g JL e resource bl ock assignnent by,

det er ni ni n&FFH Rr then truncating a resource bl ock
assignnment to its b Ieast significant bits where b = ceiling

| og2( (N1lbui * Nrbul + 1)12 and interpreting the truncated
resource bl ock dssi githemethestof daing! tiorther assmptising aletestiog &he adiysted fingth
downlink c I

clai m 15, PRao o B o e, ey anied (oul BRTRAREREH R
t he resouré@%ﬂ@lﬂ@“&%‘lsﬂyg pandyyjdth. determining if Nrbul > 32,
then concatenating b bits with value set to '0' as nost significant
bits with a resource bl ock assignment, where b = ceiling | og2((Nlbul*

Nrbui + 1)/2) - 310;Thgniethed of claim 2, further comprising interpreting the resource block
assignment by,
determining if N <= 32, then truncating a fixed size resource block
assignment to its b least significant bits where b = ceiling loga((Ne,™ * N + 1)/2); and
interpreting the truncated rescurce block assignment according to rules for a
regular physical downlink control channel (PDCCH) grant.

4. The method of claim 3, further comprising interpreting the resource block
assignment by,

determining if N > 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" * N + 1)/2) - 10; and

interpreting expanded resource block assignment according to the rules for a
regular PDCCH grant.

5. The method of claim 1, further comprising interpreting further truncation
of the grant, wherein the interpreting is performed by detecting an indication in a
physical layer that a new transmission is requested when an uplink grant is received in
a random access response (RAR).

6. The method of claim 5, further comprising detecting on a physical layer

that a new transmission is requested when an uplink grant is received in RAR.



i nterpreting expanded resource bl ock assignnment according to the
rules for a regular PDCCH grant. 17. The apparatus of claim
13, the conmputing platformis further c?@figured to interpret further
truncation of the grant, wherein the interpretation is perforned by
detecting an indication in a physical layer that a new transn ssion

i's requested wh@n anThupl inBthogr &ntlaind 1 GGEHeresbnhptisthg’ MREHORBAG GRS Sadjusted
response (RAT‘E%J}' . %8. ,ng ag@gr atus_of claim17, the conputing
pl at f or m i 6} 078} 1% i figed-sBed &eatEt ohA LbibHegyensy horpivs flemag 14-bit
new t r ansnifised sgme frfontféblﬂ@dkt@iisldﬂ?@nF}@_ ﬂ!lélbgm?(ﬁﬂé’tlﬁn ér@tdo%rr@i él(:ﬁtsrfnb,na four-
: . . e appar.atu im13, the conputing platformis
further coRFit‘éﬂlr%odvetr8°F'E°?]é?r ngTlﬁ‘ip Yﬂ“i?it‘@'ﬂ‘kl @h@cﬁg?érﬁft YrRAnk gefeyf gnd
a format oh fabifetrhefqietyendyatRagolndeflerg, a 10-bit resource bl ock
assignnment, a five-bit nodul ation and coding schene, a four-bit total
power control for schedul ed physical uplink (PUSCH), a 1-bit uplink

delay, and a 1-Bit chrasnakthgdadfi dixim NdifGaldr dmdidng MRAMNRELg the resource
20. The apgﬁ%ﬁlt us of claim13, the conputing platformis further

confi gured PRYYPPFEYt he resource bl ock assignment by: ?2JUL < A A
in response to determning that n RB yu .fpuncate a fixed size
resource bl ock 4 FSEPRFFHRACR HNRGIGt | 5%§t styireting afiked pigs resphesedlack
[log2 (Nitzt (N +1)1 4linterpret the truncated reﬁ'ourcht(I ck ]

assi gnnent assigunetitnty tis buleast fs@nifeanie gits,amwheoafl 5k (ﬁ'ﬁmtf?’ +1)/2) and

informatio A ; Ln.response to determnin

that - NRubL MRt i BBhogieq Bburce pioph BETFEFT St orficliR CleP ot S pouiar
'O in the flpwelihksiopwolriefeuvatoe (DCHdkrnas O gndrent , where b= - | 0g2( NRuk
(i1 vRBui . +1)/ 2{1 -10), and interpret g,[[the]] expanded resource
bl ock assi gnment” BERUIG RGSS™HE It &6 P04 dNFstig Bmasteiondicarttbity with

21. The appa[at upt ok, Cl@i M 13t '?&880%“ oRIat Lt%ép | %E’sf@rﬁl'h ' where

configured to_interpret a truncated nodul ati on and codi
(I\/CS)asiqLi(E w5 (omi t b a | af i 22 A
met hod for Iz),en g% (%‘B a(]g‘?ﬁa%tﬂ,/aﬂn rrpl;b ) 'gﬁﬁaﬁte@%}hgg ':gﬁr%] SXRRTIE FEREHSe Blgok
upl i nk r esassigenditaessdinbie Ble nileanét ArehaREDE Aflingpd.ment based upon a
syst em bandw dt h;

9. The method of claim 1, further comprising interpreting a truncated
modulation and coding scheme (MCS) as indices 0-15 omitting a highest modulation.

10. At least one processor for decoding a grant, comprising:

a first module for receiving a grant on a downlink channel;

a second module for detecting a portion of the grant whose length was adjusted
;and

a third module for interpreting a resource block assignment of the portion of the
grant, the interpreting the resource block assignment being based upon a number of
uplink resource blocks.

1. A computer-readable storage medium for decoding a grant, 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



encodi ng a resource bl ock assignnent based upon the nunber of uplink
resource blocks (NRuBL ) to achieve the determ ned | ength adjustnent;
and transmtting a grant includifg the resource block

assi gnment on a downlink channel. 23. The nmethod of claim
22, further conprising adjusting a |l ength of the grant by cropping or

expandl ng the resour aehibd aek oﬁ%&dﬂ@fﬁirﬁausmg aﬁ@@bﬁl\@Uﬁ# taMirktBrosatsd @88ource
bandw dt h. cl ai 23, wherein the resource

bl ock assi BWﬁjéﬁFSEﬁgmﬁﬁtcﬂhtgﬁ Hoﬁ“%%fhﬁ"ﬁ %an}e aerpretatign 19k the, fesprcst Rleck

by: assiyenhantibieng baketNuporh a sEmB2; oft Uplink fdsbieatbidigs.a resource
bl ock assignnment to its b least significant bits where b = ceiling
| og2( (N1lbui * Nrbui 1)12); and interpreting the truncated

resource bl ock agsi gaRRphatRObLia®dINg o ¢arsS cb@prignd:egul ar physi cal
downl i nk control channel 5. The net hod of

cl ai m 24, wher e/FaR rr’%‘%es.)‘ﬁ'?%%gﬁﬂ”gwaé??"ﬁm”?'s encoded in such a

manner so as tOrrhc,enﬁctfrtcr@ea"ctmglb@bﬁroatoedqe@tant whose lengiieivas au;mst@a 'aﬁd
Nrbul > 32, then con?atenatl b bits mﬁ% val ue set '

to 'O
si gni fi cant bi t sHPAAIYSBE FQfE % KL AR of the portion of the 9“’"“’[

cei | i ngl og#{e( iNtdpprietifig 1He2desourt®;bidbRCassignment b&ihgHBES] LPEh axRMisEe &f uplink
resour ce bl ock a;gocg(nment according to the rules for a regul ar PDCCH

grant. resource ¥he method of claim?22, further conprising
truncating further the grant, wherein the truncation is performed by

transmtting an_jndication in hysical |ayer that a new
transmssion is 1Il3iequ tagaaw%{géﬁe%g[rprﬁ(grap RPMPESIRG ansnitted in a
random access ra&@m fdriR8&Jiving a grant onZ7dowhnek bRdrined apd cl ai m 26,

further corrprisi n nsmfting on. a Cﬂ sical layer that a new
transm ssion is? g B'a&ﬂéh‘%é’ﬁ”ftﬁﬂg % grant is transnitted in RAR

28. The net hod of cI aemtzaporﬁuunbhmé PANTNHOBE MQ&nﬁ@sﬂad]@stédﬂ%nadl ust ed
| ength grant to satlsg rmat of a 1-bit fre%ﬁ;ency R n%fla
10-bit resource bl ockt rgft a resource block a53|gnment the “portioh’ of the grant, the

interpreting the resource block assignment being based upon a number of

uplink resource blocks{ N g ).

14. The apparatus of ¢laim 13, the computing platform is further configured
to detect the adjusted length portion of the grant comprising a cropped or expanded

resource block assignment in accordance with system bandwidth.

15. The apparatus of claim 14, the computing platform is further configured to
interpret the resource block assignment by,

determining if N <= 32, then truncating a resource black assignment to its b
least significant bits where b = ceiling loga((Ns" * Ng™ + 1)/2); and

interpreting the truncated resource block assignment according to rules for a
regular physical downlink control channel (PDCCH) grant.

16. The apparatus of claim 15, the computing platform is further configured to
interpret the resource block assignment by,

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



assignnment, a five-bit nodul ation and coding schene, a four-bit total
power control for schedul ed physical uplink (PUSCH), a 1-bit uplink
delay, and a 1-bit channel quality indigation (CQ) request.

29. The nmethod of claim 22, wherein the resource bl ock assignnent is
encoded in such a manner so as to be interpreted by: UL if N RB -<44,
truncate a fi xetht&rpzging esparided lebogrke a%sk H¥aRAMehDatdotdify k@@ rdles for a

=[ |1 0g2( Ara Al £1)1 2)1 significant bits, where, and interpret the
truncat ed Fe@i’&ﬁﬁ@ec%%g ‘assi gnment according to rules for a regul ar

downlink control information (DCl) format O; and if Na > 44 , insert
b nmost significapt bits with val.ue set to '0" in the fixe I ze
(NRuBt, resour cg?'bl ogbe éEE?fath?a'%@r eoc—‘{rﬂ%(t'I”Sd’iaﬁf}'m 1% Urﬁ‘fb?‘?”f@h’lﬁed
interpret & BxgrardéticeseucaRndfanl gaa] gneM thacaefsieRbot & boformedas,
for a regu nmet hod of claim 22,

l,ar | format. O. . 30. .The
furt her - cofBEpDieg TIFRUER T PRI Y85 el e ARG SeRB B FabEsedaehen
i ndi ces 0- b upmki gramds fedaivet @sa rande] addeddresponse (RARSL. At | east one
processor for encoding a grant, conprising: a first nodule for
determ ning a nunber of uplink resource blocks and a I ength

adj ust ment based8upomha apystae diam 11 ke computing BiREANS fUFP@H tenfigFed
rce bl ock. assignment based. upon the nunber of uplink

di A .
fesour ce bITIRESHI HRSIARLIaVHdNaI Br HTABYMISHHG (3 eaHpaed WBRR an 4RIk grant

is received in RAR.

19. The apparatus of claim 13, the computing platform is further configured
to interpret the adjusted length grant to satisfy a format of a 1-bit frequency hopping
flag, a 10-bit resource block assignment, a five-bit modulation and coding scheme, a
four-bit total power control for scheduled physical uplink (PUSCH), a 1-bit uplink delay,
and a 1-bit channel quality indication (CQ!) request.

20. The apparatus of claim 13, the computing platform is further configured

to interpret the resource block assignment by:

UL
in response to determining that Nrp 344, truncate a fixed size resource block

_ UL UL
assignment to its b least significant bits, where b‘{EOgZ(NRB '(NRB +1)/2ﬂ , and interpret
the fruncated resource block assignment according to rules for a regular downlink

control information (DCI) format 0; and
in response to determining that Nyt > 44, insert b most significant bits with

value set to 'O'in the fixed size resource block assignment, where

bm@logz(Ngé (N;% +l)/ 2)—] —10), and interpret a [[the]] expanded resource block

assignment according to the rules for a regular DCI format 0.
21, The apparatus of claim 13, the computing platform is further configured
to interpret a truncated modulation and coding scheme (MCS) as indices 0-15 omitting

a highest modulation,

22. A method for encoding a grant, comprising:



a third nodule for transmtting a grant including the resource bl ock
assignnent on a downlink channel. 32. A conputer-readabl e
storage nmedi um for encoding a grant, coyprising: a
first set of codes for causing a conputér to determ ne a nunber of
uplink resource blocks and a | ength adjustnent based upon a system

bandwi dt h; determmmg a %ﬁ@&%gglﬁﬁtre%ur%’gﬁﬁkigﬁ W Q%nhmead&ﬁgoment

conputer to encode a résource bl assi gnnent on t
of uplink beseuwmme ddyetksbamivadthj eve t he det erm ned Iengt h
adj ust nent; and set of Q ?}fs f or, causi

a Eta%j_r %qq_ t]he ink
conputeer to traRSPA%"9% 3gFeERErePnRiPEGiATGOPRENT BE3TH HBOB) tHE KNHRRST g RindREn
on a downl jgaoufzBHHRL ( VB Ptodthitve PESBIMRed Rhg® bt tda g ant

conpri si ng: means®for determ ning a nunber of uplink resource
bl ocks and a | efrgbdmitidpus tgnaritintiadieg tug oesairay sloekndsaigdmiedt bn a downlink
means for gp&q,@ ng a resource bl ock assignment based upon the nunber
of uplink resource blocks to achieve the determ ned | ength

adj ust nrent; and means for transmtting a grant including the

[esource bl ook 3551 O9ELaRlls & LB ARG £ R By bElhe
det er m ne grantimyesropfingl k iexkamdisp tire esdohioek Slo¢k PdsiugmrBhnt)maamﬂ:oaiahe@gmfm
adj ust ment _hase aHQ\RQta syst em bandw dt h; and encode a resource bl ock

assi gnrrent ased up on he nunber of upli nk resource bl ocks (NRual - )
to achieve the determ ned | ength adjustnent; and

24. The method of claim 23, wherein the resource block assignment is
encoded in such a manner so as to be interpreted by:

determining if N <= 32, then truncating a resource block assignment to its b
least significant bits where b = ¢eiling loga((Ns™ * N + 1)/2); and

interpreting the truncated resource block assignment according to rules for a

regular physical downlink control channel (FDCCH) grant.

25. The method of claim 24, wherein the resource block assignment is
encoded in such a manner so as to be further interpreted by:

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

interpreting expanded resource block assignment according to the rules for a
regular PDCCH grant.

26. The method of claim 22, further comprising truncating further the grant,
wherein the truncation is performed by transmitting an indication in a physical layer that
a new transmission is requested when an uplink grant is transmitted in a random

access response {RAR).

27. The methed of claim 28, further comprising transmitting on a physical

layer that a new fransmission is requested when an uplink grant is transmitted in RAR.

28. The method of claim 22, further comprising encoding the adjusted length
grant to satisfy a format of a 1-bit frequency hopping flag, a 10-bit resource block



a transmtter for transmtting a grant including the resource bl ock
assignnent on a downlink channel. 35.The apparatus of claim 34, the
computing platformis further configureg,to adjust a length of the
grant by cropping or expanding the resource bl ock assignnent in
accordance wi th system bandw dt h. 36. The apparatus of claim

35, wher ei Asifemerts QUivEBithaiatias Sing HFBAY scher@BCH dRA-bit MotsLiSdwet TRINGHr
so as to be interpret m ni n <= 32,

ed by: determr i f Nrbui < t hen,
t runcat i ng SRS PRSI Hék‘%@é&%ﬁt"‘?% uplink ga'?%eﬁﬂd i1l ¢haempk quality
bi ts wher ejdicatiee(CQNgedi@@2( (N1b4l * Rthul + 1)12); and
interpreting the truncated resource bl ock assignment according to
rules for a regular physical downlink control channel (PDCCH) grant.

37. The appar at gg, of TebanBidE, oISHERD, WhErdie 39! rES Ul BlocR s GARNRAL is
i s encoded in dsqtéﬁ%aa manner so as to be interpreted by:
r

det er m ni n§"%¢ pcha W,””?rh%)r\a%@ﬁ’(?d'i‘t@%?‘ieﬁ@eb bits with val ue set
to '0" as nost significantbitsw tharesourcebl ockassi gnment, where b =
ceiling I og2((Nf1"f" * "Nr BUncaje B fipgd sizggresgyige block assigifpeitploetts hyleast

expanded resource bl ock asfi—ﬁn”FN% qjgoré)gi%) gtothe rules for a
regul ar PDEIgrifigarirttits, where ° =082 \Vrgg\Vra pandtinterpodt thé afunmc@dd rédvairce

conput i ng f is further configured to truncate the grant,.th
runoat | on Sk 8 Bhindal oAb I MRF e et EThe coMfe FBRbiebaPen
| ayer that famaé® anmdansmi ssion i s requested when an uplink grant is

transmtted in @ random access response (RAR). 39. The )
appar atus of cl §i %%8%4M@P6i%mﬁ%519?'5??§g1bﬂ% aiithjvalueysat te r0” b Hve gl edre

resource block assignment, where b= ﬂ‘logz(Né”é -(Néj];“ + 1)/2)-! —~10), and interpret a

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

30. The method of claim 22, further comprising truncating modulation and

coding scheme (MCS) as indices 0-15 omitting a highest modulation.

31. At least one processor for encoding a grant, comprising:

a first module for determining a number of uplink resource blocks and a length
adjustment based upon a system bandwidth;

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

a third module for transmitting a grant including the resource block assignment

on a downlink channel.

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

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

a second set of codes for causing the computer to encode a 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

including the resource block assignment on a downlink channel.



to transmt on a physical |ayer that a new transm ssion is requested
when an uplink grant is transmtted in RAR 40. The appar at us
of claim34, the conputing platformis % rther configured to encode
the adjusted length grant to satisfy a format of a 1-bit frequency
hopping flag, a 10-bit resource block assignnment, a five-bit

nodul ati on and @adi ngnmbmsfaémam?iig@% &:,m R :I controLI for1 o
schedul ed physical uplin PUS , a 1-bit uplin el ay, and a 1-bi
channel qugl iyty"]eﬁﬂ? ctjaf |°§ﬁe§'@ﬂ?@% 8 pymest of uplink resqprce PiReks Ak &t [gagth
of cl ai m 3ddjuskreebasddhponesaeipebMadinassi gnment i s encoded in such
a manner so as to be_.interpreted bY]: If Ng 44 truncate a fixed size
resource bl ock TEENYAFeFRCOHBY;iq EespUIcelUpckyassignregnt Daged wppy ithe numper of
+1)/ 211 sugiikfresante Blotiss to\alBBiees taNfbtériiideRith biRsinidhicaaed
resource bl ock assig ment according to rules for a regular downlink
control i nfornafl1%GA ?%dlr?”s‘ln?i Rg@ granhKigiuding the reﬁqurﬁpgggkgsg@nr,nent on a
I nsert b maswniskdhbhngant bits with value set to '0" in the fixed

si ze resource bl ock assignnment, where b =(1og, (NaBuL Nknur. f)i 2)1
~10), and interpret a expanded resource bl ock assignnment according to
the rul es for assegulharapParsh@feBénddding a grant, cddprisiieg appar at us of
claim 34, the conputin latformis further configured to truncate
modul ati on and E%Wﬁ“&cﬁ@%@”{'mﬂ%&q Wdi ces 0-15 onitting a hi ghest

modul ati on. determine a number of uplink resource blocks ( Npr) and a length

adjustment based upon a system bandwidth; and

encode a resource block assignment based upon the number of uplink
resource blocks ( N5 ) to achieve the determined length adjustment; and

a transmitter for transmitting a grant including the resource block assignment on
a downlink channel.

35. The apparatus of claim 34, the computing platform is further configured
to adjust a length of the grant by cropping or expanding the resource block assignment

in accordance with system bandwidth.

36. The apparatus of claim 35, wherein the resource block assignment is
encoded in such a manner so as to be interpreted by:

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

interpreting the truncated resource block assignment according to rules for a
regular physical downlink control channel (FDCCH) grant.

37. The apparatus of claim 36, wherein the resource block assignment is
encoded in such a manner so as to be interpreted by:

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

interpreting expanded resource block assignment according to the rules for a
regular PDCCH grant.
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38. The apparatus of claim 34, the computing platform is further configured
to truncate the grant, the truncation is performed by transmitting an indication in a
physical layer that a new fransmission is requested when an uplink grant is transmitted

in a random access response (RAR).

39. The apparatus of claim 38, wherein the transmitter is further configured
to transmit on a physical layer that a new transmission is requested when an uplink

grant is transmitted in RAR.

40, The apparatus of claim 34, the computing platform is further configured
to encode the adjusted length grant to satisfy a format of a 1-bit frequency hopping
flag, a 10-bit resource block assignment, a five-bit modulation and coding scheme, a
four-bit total power control for scheduled physical uplink (PUSCH), a 1-bit uplink delay,
and a 1-bit channel quality indication (CQI) request.

41, The apparatus of claim 34, wherein the resource block assignment is

encoded in such a manner so as to be interpreted by:

. NUL <44 . . . ,
if “'RB =77 fruncate a fixed size resource block assignment to its b least

_ UL {arUL .
significant bits, where 2 ‘|-1°g2(N RB (N RB +1)/ 2)] , and interpret the truncated resource
block assignment according to rules for a regular downlink control information (DCl)

format 0; and

if Ny > 44, insert b most significant bits with value set to ‘0" in the fixed size

resource block assignment, where b :ﬂ-log2 (N}[{g‘ -(N o +1)/ 2)—| —10), and interpret a

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

42. The apparatus of claim 34, the computing platform is further configured
to truncate modulation and coding scheme (MCS) as indices 0-15 omitting a highest
modulation.



