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[0003] The layer two specification of the 3GPP (Third Generation Partnership

Project) series of specifications features an Automatic Repeat Request (ARQ)
mechanism as part of the Radio Link Control (RLC) protocol. When RLC creates
Protocol Data Units (PDU), data is submitted to the lower layer and buffered until its
reception is acknowledged by the receiver or the discard timer orders to discard the
PDU. A monotonically increasing sequence number is assigned to each PDU allowing
the receiver to re-order the stream of received PDUSs as well as detect missing packets in
the received sequence.

[0004] RLC specifies packet formats and procedures to carry buffer status
information from the receiver via a STATUS PDU as well as a procedure for the
transmitter to request that information, which is performed by setting a specified “Poll”
bit in selected RLC PDUs.

[0005] Various timers and events trigger the transmission of either a Poll or a
STATUS control commands. For instance, the transmitter may send a Poll command at
periodic intervals, every time N PDUSs are transmitted, or whenever the last data in the

RLC buffer is transmitted. The receiver may send a STATUS PDU in response to a Poll
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to retransmit user data and thus increase data efficiency.

[0009] In one aspect a method is provided for reliable transmission from a local
transmitter to a remote receiver with reduced transmission of data. A radio link control
command is transmitted from a local transmitter to a remote receiver. A polling
command is transmitted by transmission of a reduced amount of user-plane data and a
poll indication in response to detecting a polling event. In response, a status PDU is
received.

[0010] In another aspect, at least one processor is provided for reliable
transmission from a local transmitter to a remote receiver with reduced transmission of
data. A first module transmits radio link control command from a local transmitter to a

remote receiver. A second module transmits a polling command by transmission of a
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[0014] In yet one other aspect, a method is provided for reliable transmission
from a remote transmitter to a local receiver with reduced transmission of data. A radio
link control command is received from a remote transmitter to a local receiver. A
polling command is received by transmission of a reduced amount of user-plane data
and a poll indication in response to detecting a polling event. A status PDU is
transmitted.

[0015] In yet another aspect, at least one processor is provided for reliable
transmission from a remote transmitter to a local receiver with reduced transmission of
data. A first module receives radio link control command from a remote transmitter to a
local receiver. A second module receives a polling command by transmission of a
reduced amount of user-plane data and a poll indication in response to detecting a

polling event. A third module transmits a status PDU.
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AR18nRO! rnd %jﬂl&)@iﬁlé %sér{btfoﬁsﬁﬁnﬁi@ dnfexed 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
will become apparent from the following detailed description when considered in
conjunction with the drawings and the disclosed aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The features, nature, and advantages of the present disclosure will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly

throughout and wherein:
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command to a receiver; and

DETAILED DESCRIPTION
[0029] A data packet communication system employs a Radio Link Control
protocol for transmission between a transmitter and a receiver. The Radio Link Control
provides with an Automatic Repeat Request (ARQ) featuring lossless delivery service
by means of request for receiver startus and retransmission of lost data. The request for
receiver status is referred to as polling and an arrangement whereby polling of the
receiver is accomplished with a reduced amount of potentially redundant transmitted
data is described. Upon a polling event, such as emptying of a transmission buffer of
the transmitter, expiration of a polling timer, reaching an RLC protocol data units
(PDUs) count threshold or reaching a number of outstanding transmitted byte-threshold,
the transmitter sends a polling command to the receiver. This polling command may be
smaller than any of the RLC PDUs by segmenting or re-segmenting an already

transmitted PDU to a variably sized PDU sending a reduced amount of data.



[0028] FIG 8 illustrates a block diagramfor a
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[0032] 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.
[0033] Furthermore, the one or more versions may be implemented as a method,
apparatus, or article of manufacture using standard programming and/or engineering
techniques to produce software, firmware, hardware, or any combination thereof to
control a computer to implement the disclosed aspects. The term "article of
manufacture” (or alternatively, "computer program product”) as used herein is intended

to encompass a computer program accessible from any computer-readable device,

carrier, or media. For example, computer readable media can include but are not limited



diagramformin order to facilitate describing these
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P 24 ECORPLE Ry 0 et Tk TIAEay o0
168 dnsal BXedimdmel8sfor processing with 51gna11ng status tracked by an RX
window status component 30. A TX window poll event (e.g., timer) component 32 of
the transmitter 12 determines a need for a status of the RX window 28 of the receiver
14. A poll command message 34 is prepared by an RX window polling component 36
and sent over the link 24 to the receiver 14, which in turn responds with an RX window
status 38 over an uplink 40.

[0036] It should be appreciated with the benefit of the present disclosure that a radio
link control is a protocol in the ‘layer two’ of a telecommunication system that, among
other things enable ARQ (Automatic Repeat re-Quest) as for example the RLC of
HSPA and the RLC of LTE in 3GPP. Furthermore, the techniques described herein

may be used for various wireless communication systems such as CDMA, TDMA,
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LB TR IR TR o Al SERAR DI oL PR s paviond.
fi038] UTRAMAGHUAS protocols for HSPA+ and LTE allow variable size RLC
PDUs in order to improve the protocol efficiency and reduce processing. RLC PDU size
is now selected according to the size of the transport block allocated on the channel.
Given the very high throughputs enabled at the physical layer, the size of RLC PDU can
be in excess of a kilobyte. Without modification of the existing specifications, it is
appreciated that RLC would need to transmit one such possibly large RLC PDU in order
to poll receiver. Various aspects relate to initiating a poll in a wireless communication
system that minimizes the overhead necessary for communicating the polling
information. Particularly, one aspect relates to communicating poll information without

requiring retransmission of previously transmitted user data. Discussed below are
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which is a Status PDU in block 116.

[0041] Poll with zero or more length RLC AM Data (AMD) PDU. An RLC AMD
PDU format can be adapted to facilitate a resegmented AMD PDU 230 that contains no
data or less data than the already formed PDU. Data information from a higher layer is
called an AM Data (AMD). FIG. 3 depicts an illustrative general format of an AMD
PDU 230 to transport re-segmented data with a D/C bit 232 and sequence number field
234 in the first octet, a sequence number field 236, a poll bit 238, and two-bit HE field
240 in the second octet that indicates whether the next octet is header information (LI)
or data, and a length indicator field 242 and one-bit E (Extension) field in the third octet
that indicates whether the next octet is header or data. The header includes segment

offset, depicted at 241, that indicates the position of the re-segmented data within the
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events nay noni t or ed. O O If any of the polling

HPddL s a%réR&&féMDeB U200 uSﬁéf(amey thaffdbgommand is @hown by way
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I'Tl'ustrative version,
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t i data or |ess data than
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O)A/ is called an AMData (AMD). FIG 3 depicts an
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Mgpgleﬁgfeltorﬁ Eﬁ%g?‘&pﬁfelfﬂg %oﬂﬂ&ﬁ(ﬂé%ﬁto%ps&hfﬁcgé&l, qﬁ‘&udlng but not
11rn1ted to the Radio Link Control (RLC) protocol specification Release 7 3GPP TS
25.322 and Specification Group Radio Access Network; Evolved Universal Terrestrial
Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-
UTRAN); Radio Link Control (RLC) protocol specification Release 8 3GPP TS 36.322.
It should be appreciated however that various aspects may be applicable to other types

of networks.

[0046] It should be appreciated that 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
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Uni versal Terrestrial Radio Access (E-UTRA) and
EgRANVEsEONSirG €R $hd sameg frequcnfaregRidsothak the g sCin@cip pkinciple allows

&%L&%Ia}piém of the forward link channel from the reverse link channel. This enables
the access point to extract transmit beam forming gain on the forward link when

multiple antennas are available at the access point.

[0050] Referring to FIG. 5, a multiple access wireless communication system
according to one aspect is illustrated. An access point 300 (AP) includes multiple
antenna groups, one including 304 and 306, another including 308 and 310, and an
additional including 312 and 314. In FIG. 5, only two antennas are shown for each
antenna group, however, more or fewer antennas may be utilized for each antenna
group. Access terminal 316 (AT) is in communication with antennas 312 and 314,

where antennas 312 and 314 transmit information to access terminal 316 over forward
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[0054] FIG. 6 is a block diagram of an aspect of a transmitter system 410 (also
known as the access point) and a receiver system 450 (also known as access terminal) in
a MIMO system 400. At the transmitter system 410, traffic data for a number of data

streams is provided from a data source 412 to a transmit (TX) data processor 414.

[0055] In an aspect, each data stream is transmitted over a respective transmit
antenna. TX data processor 414 formats, codes, and interleaves the traffic data for each
data stream based on a particular coding scheme selected for that data stream to provide

coded data.
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filters, amplifies, and downconverts) a respective received signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a

corresponding “received” symbol stream.

[0060] An RX data processor 460 then receives and processes the Np received
symbol streams from Ny receivers 454 based on a particular receiver processing
technique to provide Nr “detected” symbol streams. The RX data processor 460 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the

traffic data for the data stream. The processing by RX data processor 460 is
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bdroglkmdntagyr @nhef paforasddetTXOMBMOrmosssdrt420 @S rmathlfiocessor
%@030 known as th ccess point) and a receiver system

at(%“é@“?ﬁ@%\%ﬁerﬁgl(gccess termnal) in a MM system

400. At the transmtter system 410, traffic data for a
Hoeber of pdedeasost4@aperiddically odeitetadnesr which atcadispunateix to use

A eu R SRR Prtd L PERA PR Rt B Ul t8imprising

ﬁﬁﬁp@@ﬂmfﬁombﬁm tankRaRRArtiohX data processor 414
formats, codes, and interleaves the traffic data for

gﬂl%ﬁ] dat S?Jv%ﬂsat e RfbA A Lo GG ‘31991&5” CP%Q N&Menformation

| ecte or t ata streamto provi e code
tgtalifd) Os6doniinenicamadlidatad/dothecemchivethtiata Sstneaam Tﬁwrdyerse link

mul ti plexed with lo ta usin hn|

Bﬁeﬁsasg Faign PEPCF%E 593 1?9 ammsgogqé%ﬁ*tc STIV?SstrafﬁC data
RIrQCRSARG dfMHath KRAWA fﬁﬁﬂ@edat@&qlré@m@%é’cﬁﬁﬁe@bytahlﬁodulator 480,
recei ver systen1to esti mate t he channel response. The

pariditiqricd xad trpndnaittemndbdeotheat cbiad #f ond dmobmiietl abask rieatransmitter
i S thgm nodul ated (i.e., synbol mapped) based on a
nmodul ati on schene (e.g., BPSK, QGSPK, M PSK,
selected for that data streamto provi de

%gé] ati r@)sm%qrssystw 19athe ]ina@héateé@}ﬂnﬁ@ fr%mdecelver system 450
l‘gcgltv’e&) My %1 ?@ 4%:“ LordiliGAA yre?%ggl%t g%%'ﬁi@ﬂ%(gﬂated by a

|nstruct|o orned by process

dndazdlﬂlzttDDM(B ymﬂ) plcefsod balad RNatate priocesaomsdfr te dxhrect the reserve link
rovided to a, TX MMO. rocessor 4 y further
S8 Frapsttad Ay tha o6t %fy%@%“%oezlgmcew det?sznmes which

MeMIIRIOREFKAD 1AL Port Jk@&nﬁ’ﬁlﬁg ieBeabh fo LRlghQnthsy Iesses the
Streans to N T transmtters (TMIR) 422a hrough 422t

txrirastadtragssagenpl ement ati ons, TX M MO processor 420
appl i es beam form ng wei ghts to the synbols of the

[06a] St rgadrs agidt, tlogichle craineRNaef clagwifiddi oo t@tﬁlt@ﬁ[ ntiehnels and
is being transmtted. £0058 Each transm tter

Tedds (dunadls preicals Contral Chapsly .cv@pgwﬁroaé@%éé%ﬁnﬁrgl Channel

(BCCH), which is DL channel for broadcasting system control information. Paging
Control Channel (PCCH), which is DL channel that transfers paging information.
Multicast Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHSs. Generally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
MCCH+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional
channel that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels comprises a Dedicated Traffic Channel
(DTCH), which is Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. In addition, a Multicast Traffic Channel (MTCH) for Point-

to-multipoint DL channel for transmitting traffic data.



provi de one or nore anal og signals, and further
conditions (e.qg., anplifies, filters, and upconverts)

w0 b@sasmbog signals to provide a nodul at ed si gPel/US2008/062289

suitable for transm ssion over the M MO channel. NT

nodul ated signals fromtransmXters 422a through 422t

are then transmtted fromN T antennas 424a t hrough

424t , respectively. [0059] At receiver system 450, the
f0088p m tihegh rwplct,aTedsgirgr@Elaands eare edadsifed byo NW. and UL. DL

nt ennas_452a t hrough 452r and e received_signa
?fa&m%&ha T RAEDHS ¢ ra%@wtdéga&nafég%ipg’ew%\ﬁgk Shared Data
CRER oL SRR R AL CHEIL 85 orS UE v
stovw@RX reysly inindgsypelclyi the netowk ve thesURh dirgaddasyed dwesntire cell

rEpagEaeo FRE Eataonigh sPL0Y tred PP BBRATHGE chamcls. The
ULeggindgstt (IMARAS Bhipiddd a[R4E6B ARcHRX @@nﬁ_e]ﬁl@&@ﬂ%nagﬁlRequest
0]

460 then receives an g;ocesses the NR recei ved sy

ShamehREQEH)NR Vel Searsd Dam Ghanadl dAL-8DEMX angluplarality of PHY
recei.v essi ng techni que t rovi de " det ect,ed"”

EFRRF TrePORRERES Rl 145 Ao RS
denodul at es, deinterl eaves, and decodes eac@wdﬁhect

d
H0epb1 skhcel P81y ethanrals wrmprisey | commen P @I@&@PICH);

S;rﬁc%%ﬁiza-ﬁlaﬁ @E%%F%.S@glt);bfoﬁ%fn&?t nifoP (&R ALI @@CH); Shared DL
Isconpl enmentary to that performed by TX M MO processor

datxrandChiiXndat(@DOCEDe s8mttichdtd Ganttol afbanrtel e(MEY$t)enBhared UL

10. [006 A r 470 periodicall 1 ne .
SaiphgtcarhEUAT AR o Sleedioat T bushsT BAR KRR DL Physical
Bhac@ 34 ChandlqDIULPEbES )2 UTePeReE donftk] TRaSRIQUPCCH); Paging
conprising a matri x index portion and a rank val ue

proliqatasnChenoole HICTHe Load dndieatdt Rhamnst dbidTiralhecHhpPil¥eChannels
KETNT o bR MOl QB A oo Quiey tndicator

ChenrceYEQSEH); | Akkitwa&R@e chs Chhgikl PACKEISLAAdiynd Jubset Indicator
dat a ?rocessor 438, which also receives traffic data

€hrnng! kHel); ofhaded Reguese ArgnpeloMREQRkY YbuPhwicbghared Data
St AR R KO R S L SN
e T E YR Sou bORSEL i PO AT s o, or
Aa@nfftRgl L08 Y80 PRI &MBUN aThé BdnsKiRBA560 RRRMcOY means, depicted
receivers 422, ‘denodul ated by a

as a module 504, for maintaining a transmitter window. The transmitter 500 includes a
means, depicted as a module 506, for receiving a Status PDU from the receiver. The
transmitter 500 includes a means, depicted as function 510 for monitoring for a polling
event that includes one or more three illustrative modules. First, a module 512 is
provided for detecting an empty transmitter window. Second, a module 514 is provided
for counting RLC PDUs or RLC outstanding bytes to detect reaching a threshold.
Third, a module 516 is provided for a polling timer. The transmitter 500 includes a
function 518 for creating a polling command that includes one or more of three
illustrative modules. First, a module 520 is provided for transmitting a poll super field
(SUFI) incorporated into a Status PDU. Second, a module 522 is provided for
transmitting a Polling PDU RLC command. Third, a module 524 is provided for
transmitting a RLC PDU with no data and the poll bit set.



denodul at or 440, and processed by a RX data processor
442 to extract the reserve link nessage transmtted by
W0 b@snased ver system 450. Processor 430 t hen deCBEURIN$662289

whi ch pre-coding matrix to use for determining the

beam f or mi ng wei ghts then prokesses the extracted

nmessage. [0064] In an aspect, |ogical channels are

classified into Control Channels and Traffic Channels.

[0®gBLal 1eFHIG: &, admamed SO(l:o'lmludeseﬁeaBs odgpiasd aCanmoddle 602, for

Channel [ channel far broadcasti :

Ee}‘i%lt"g‘r% %élhlfar gy of R#&f PRLS So CPELIYY E8rpslBeschamRs depicted as a

604\'\’%99@11&1&1%%%%5@@& Wiabwt r'ﬂ{ésfe%l%elp M3ludes a means,

ormation st Contr ol &anne which iIs

éEplct:tt:d 202 mettlieob nfor BindoiganBetus PB4 irf espdnsattsarpelt corgmand.

Mul ti medi a Broadcast and Mul ticast Service (MBMS)

poeepul Mg Radvawioriatiuliaf @eamttb omtefdét PRECOPDEEVIER b data and

MICHs. Cenerally, after establishing RRC connection

thei Rol R ek RS jasPAlng compangyandpdocs mat afterc 85 yecoppws buffers upon

g ol d MCCH+MSCH) . Dedi cat ed Control Channel

%ﬁb "i's Point-to-point bi-directional channel that

[0, S e st shoe MchidRS e BEfTE Grriots aspeets. It

'Er af éd&s%@%k%l%%é@%@%o@ﬁﬁﬁ@ cdfiratibn &P aEABnents or
(DTCH), i's Point-to-poi'nt bi-directional

uhﬁwdellogled dol papesds b dowelbmg the cyarwltﬁeaspﬂahdfue pn@fbf glsierrary skill

tion. Inadtlon ffic el
et eeees B Y fistiehromb damrian nephuSHER e posible
Aeadfaiﬁgtyt i g Subgédti @edﬁkatlérQQﬁﬁhdém t8Ncr@bReEtall such alterations,

Transport Channels are classified into DL and UL. DL

mediispiens, @Ranvakgorso st ifale svithimrthe dpritandnsgene|of the appended
g@%—g Downl i nk Shared Data Channel (DL-SDCH) and a

agl hg Channel (PCH), the PCH for support of UE power
gm'upg (IRFYrteeytdr @nd Sn irdpaird &t d @Moﬁ@ﬁmﬁ&@ﬂ%dﬁfoﬁﬂed Ibg the above
bJ br oadcasted over entire cell an rramged to

BsEbed é%mmﬂeaﬁ daYicte CSHE: pyYcBE RBY thoHks.dhe tt?rﬁ?sf ﬁll&cludmg a

Fé?@r@ﬁ‘(?e' %nyl-) %H)rtlé ROLHLCRAMN & ip il kéﬁﬁ eﬁqu %{Qﬁéspond,

Access a Request anne ,
mpib$sm¢h8h/a€reelddllaaltdl, t@h?am reempphltnt SBEH) perfienplthe spdctfieddinction of
HYch els The@ nnel s conpri se a set oﬁ
ST Eh et N 0Re VTR, R MR structrally
Q(ﬁﬂpeflén?teﬁy tHfORRRDsE |s%ct§?@n\5}§ich(@3 Fdehll; the function in the herein
Synchroni zation Channel (SCH); Cormmon Control Channel
{ d egtmaplay ddpects. In this regard, it will also be recognized that the various
aspects include a system as well as a computer-readable medium having computer-
executable instructions for performing the acts and/or events of the various methods.
[0072] In addition, while a particular feature may have been disclosed with respect
to only one of several implementations, such feature may be combined with one or more
other features of the other implementations as may be desired and advantageous for any
given or particular application. To the extent that the terms “includes,” and “including”
and variants thereof are used in either the detailed description or the claims, these terms
are intended to be inclusive in a manner similar to the term “comprising.” Furthermore,

the term “or” as used in either the detailed description of the claims is meant to be a

“non-exclusive or”,



Control Channel (SDCCH); Muilticast Control Channe

(MCCH); Shared UL Assignnent Channel (SUACH)
woensasisedgenent Channel (ACKCH); DL Physical BHEDS08/062289

Dat a Channel (DL-PSDCH); UL Power Control Channe

(UPCCH) ; Pagi ng | ndi cator Chahhel (PICH); Load

I ndi cator Channel (LICH); The UL PHY Channel s

conpri ses: Physical Random Access Channel (PRACH);

[eaanel F@mabfrnﬁqrel agliwedlt br Gpacoketd,( CQIGS) portions of the disclosed

Acknomded nt Chan ubset

m BETRSATg ﬁiﬁf@w derfrﬁf CO@%%{Péaﬁgya@ﬂé%tﬁl 18R gjachine learning,
UL,..P [ S a

r ol Wa baIQn%ge Lor PRYIS (‘E)@;L)ed h;?ﬁ%@ngﬁé sﬁ%‘@@ﬁ‘lﬁb &M_GB%& means,

ot Channel [0067] 'In F
meﬁmslnilogtee,rot‘&@@chamsmsc(e;g rreppEt Vel mbdunass neuraioekiverks, expert

PRk e B0 e hibs heholasle Bl b eraes SIaies - )

504 cdifondRisNinddrnilinYca dutGSEickanh MédREYns bR 9rocesses Ferforrned
transmtter 500 includes a neans, depicted as a nodu

%@byft@ make pertipng f thestyatems apmdthasknnedre adentivievis wellmseefficient

?emlgen 3{5 OO}, IRP C)!ga%jp g aff agop?taﬁlnsn‘taet{loghtrgt%sﬁg fEtearS%Zglu na%‘c::elsg ?10d) can

e e prﬁ&bﬁcdﬂabﬂlﬁe;k bf usdataatiavfelnmdud egeivet (@g , a@ess terminal) so
nodul e 512 is prOV|ded for detecting an enpty
thah pelhng caenthierrawsiedwed dhan cHickadpraansras well gs selceting a type of

g&[ c&%ﬂﬁﬁlh &i‘gnp ; e%ho%éf&@ﬁl r ! gﬂen a‘r%ygregli%%}aghmes under

et ect reac Ing a't
gnoMi dedliticons. a polllng timer. The transmtter 500

|17 i e O s BTy oS R FS aGT PP ROI0EeS that may

H@%ﬁl@ﬁr@nt%ﬁrlﬁtacc&dm%ﬁh %?eodﬂsﬁo%doéﬂb f n{a@Er have been described
transmtting a poll super field (SUFl) incorporated

withoreferSbet ug mbxal SBewndiagenmpdWhee 588 perposoviofledimplicity of
for trans IIi PDU C co nd. .Thi a . .

tiEOR e e o Bty ARG g A SR BSOSk i to be
3R AAbS zﬁfﬂida&bfb%ld@éﬂ thattht cR@hed QRGRL ndaﬂetFlls @ot Bmitéd by the order of

recei ver 600 includes neans, depicted as a nodul e 602,
ff@rblwéféeas\ﬁiomg oghisumayt gacyr wf diffexenpiders aniéor cepaingatly with other

| .
H&lﬂu\xgﬁasf 1§J‘d§q§tn§ ’an&j 8@§c d&)&g h(%% l\gogg(?\ileg,r@ogég Jl&srtrated blocks

W&Iﬁ{a I ning

hfaylmdﬁquﬁedr&aﬁtﬁpleﬂﬁm tlieeﬁheﬁhﬁd@logﬁ@d \escr®@®, hebedti. Additionally, it
sending a Status PDU in response to a poll conmand.

sookbp efhréhqrea@@re\?&tedetk@t thecmgthedolegigh slisclpspehereyt ate gapable of
%Et@hé&%ﬁ Ih DA ARt e (PRl htg)t'ettraﬁ% 6@1?% ﬁldat?eidsfe[}]ﬂng such

and does not alter Its receptio ers upon
rnethodologles to computers. The term article of manufacture, as used herein, is

intended to encompass a computer program accessible from any computer-readable
device, carrier, or media.

[0075] It should be appreciated that any patent, publication, or other disclosure
material, in whole or in part, that is said to be incorporated by reference herein is
incorporated herein only to the extent that the incorporated material does not conflict
with existing definitions, statements, or other disclosure material set forth in this
disclosure. As such, and to the extent necessary, the disclosure as explicitly set forth
herein supersedes any conflicting material incorporated herein by reference. Any
material, or portion thereof, that is said to be incorporated by reference herein, but

which conflicts with existing definitions, statements, or other disclosure material set



reception. [0070] What has been descri bed above
i ncl udes exanpl es of the various aspects. It is, of
W@ owBA&759900t possible to describe every concei REbUS2008/062289
conbi nati on of conponents or nethodol ogi es for
pur poses of describing the vali ous aspects, but one of
ordinary skill in the art may recogni ze that many
further conbi nati ons and pernutations are possible.
mmmaﬂé:iﬂgwl oiilh e Sndajrpartited pe chd ¢xtaititin nondoaflibedrites between that
enbrace all such aL er.ations, dlflcatlons and
PspTRfateheaERakanANs SHiring Sctlwr%@ﬁerlﬁ and scope of
t he appended clains. [0071] In particular and in
regard to the various functions perforned by the above
descri bed conponents, devices, circuits, systens and
the like, the terns (including a reference to a
"means"”) used to describe such conponents are intended
to correspond, unless otherw se indicated, to any
conmponent which perforns the specified function of the
descri bed conponent (e.g., a functional equivalent),
even though not structurally equivalent to the
di scl osed structure, which perforns the function in
the herein illustrated exenplary aspects. In this
regard, it will also be recognized that the various
aspects include a systemas well as a
conput er - r eadabl e nedi um havi ng conput er execut abl e
instructions for performng the acts and/or events of
the various nethods. [0072] In addition, while a
particul ar feature may have been disclosed with
respect to only one of several inplenentations, such
feature may be conbined with one or nore other
features of the other inplenentations as nay be
desi red and advant ageous for any given or particul ar
application. To the extent that the terns "includes,"”
and "including" and variants thereof are used in
either the detailed description or the clains, these
terns are intended to be inclusive in a manner simlar
to the term"conprising.” Furthernore, the term"or"
as used in either the detail ed description of the
clains is neant to be a "non-exclusive or".[0073]
Furthernore, as will be appreciated, various portions
of the disclosed systens and net hods may include or
consist of artificial intelligence, machine | earning,
or know edge or rul e based conponents, sub-conponents,
processes, neans,



met hodol ogi es, or nechanisns (e.g., support vector

machi nes, neural networks, expert systens, Bayesian
wheltosas7spet wor ks, fuzzy | ogic, data fusion engPCBEES$2008/062289

classifiers . . . ) . Such conponents, inter alia, can

automat e certain mechani sms ol processes perforned

thereby to nake portions of the systens and net hods

nore adaptive as well as efficient and intelligent. By

way of exanple and not limtation, transmtter (e.g.,

access nod) can infer or prgdiiScapabilities of a

data channel and a receiver (e.g., access termnal) so

Mﬂ@/mﬁeﬂmﬁﬁ@*events are scheduled in an efficient

manner as well as selecting a type of poll command

based on previous interactions with the sane or I|ike

machi hes uAdtﬁBthet'i ol @tiaklondinkmsmien fFd0 ddpcdl nravsmitteofto a remote

t he, exe st ens desc | bed sypra, nethodol ogi es

ISt el’rﬁéﬂ} ?FE*@WEH%S&T fifletic COPRANRE with the

di scl gpsechigibl 8l fﬁﬁg E@ﬁtrd? %%ﬁtrlpﬁﬁnfrgﬁsa@ ﬁdcgf-‘@aﬂ\érﬁlt’ter to a remote

reference to several flow diagrans. for purposes
ofceisemphd city of explanatlon t he nethodologles are

h d.d f.blo
e SEDGHIGRG: ER P EPuuaa R RS b g alfuliof user-
PRhé 84ta iralfinst kdldt&Min ¥ Jolieh fgoé'v‘élﬁtr an@fa §oMBn i@k Bon. S

some bl ocks may occur in different orders and/or
concurrently mnth other bl ocks fromwhat is depicted

and d? scri ?E %0% Of 8la* elovtﬁﬁtherno:m;}rﬁmgneetcﬁvglgl a %%tus PDU in

bl ockS may re uire emen

ﬁﬁgﬁﬁbhﬁdm@enﬁinmnﬁﬁmutlonalIy, it should be further
appreci ated that the nethodol ogi es di scl osed herein
are capable of being stored on an article of

manuf act ur | jct trao§ ti
trans?errlﬁgégﬂ% ‘%é#ﬁ%%ﬁt&gue % %%%gﬁ%@?g@eﬂﬂgh?%#ﬁynnmui
furthier b(ﬁnplﬁseﬂﬁiﬁﬁﬁmgtaupcﬂhn@sommedd hevieg ap anpuhndEmdedlano data as

ncompass. a .c ut er ram accessi bl e from any
ﬁ @B&PPP@%&Q@B@Y@%W? ~carrier, or media. [0075] It
should be appreci at ed t hat any patent, publication, or

other disclosure material, in whole or in part, that
i's satd toThe metbot pbresied lbywhatier envelitiegeihn palling command

ted h ly.to th hat th
8 BOPREHuriaE drranousbe B 2y MR SRy ngh date
definitions, statenents, or other disclosure nmateri al

set forth in this disclosure. As such, and to the
ext enf. necébemethodidieladingt |vdwiein thassegrshicd o rgsegmented PDU for

Ira%sthntting polling information also informs of a sequence number transmitted by the

local transmitter.

6. The method of claim 4, wherein the segmented or resegmented PDU for
transmitting polling information also informs of the highest sequence number

transmitted by the local transmitter.

7. The method of claim 4, wherein the segmented or resegmented PDU

comprises a length indicator, a segement offset, a segement length and polling fields.



herei n supersedes any conflicting materia

i ncorporated herein by reference. Any material, or
W@oBi1871594 her eof , that is said to be incorpor aR&rURN08/062289

reference herein, but mhlch conflicts with existing

definitions, statements, or otthher disclosure material

setforth herein, wll onIy be incorporated to the

extent that no conflict arises between that

i ncor por at Ede mdtlerd af chnd I, hehewinstht nggeesied @s utegmented PDU

mat er i al Al N5 Wha cl 1. A nethod for

P%PP%P%P% ahglﬁgw%ﬁl W%?Qrffg@ai transnitter to a

renote receiver with reduced transm ssion of data,

conprising: transmitting radio Iink control commuand

from & | oc#he ethodmif clagm 4t further enopresingecei ver ; and

trans 'ttL a i ng, conman ansm.,ssi o f a
oo BiniBthets BOUC B S R R At s sl Fortion of a
%%Kz%&l ﬂ&nﬁnﬂ@ﬁ'ﬁﬂ[@tcﬁ%@ﬁmﬁ’dl@ itk | IdB@ coRRhE @hd on. 2.

hod of claim1, further conprising receiving a

st at usetibmLr pelling s of e RRU thidinstd padingenmmpntl. 3. The

nmet hod of claiml1l, wherein transmtting the polling

command further conprises defining a polling comand

havi ngo.an &A@ HRthodfof Ekih-4) haiderinl hidsndi&ingl AP Ey ity nénzero-length
physi cal | ayer allocation. 4. The nethod of claim1,

difie ped petinsthe RO pesgeRtsarusBicr fony dEsaen Hanyiftechagquence number.
conprises using a segnented or resegnented PDU havi ng

vari abl e-length data. 5. The nmethod of claim 4,

wher el h t h&hs egthedtefdladm 4, mmn&mmﬁﬁlg d PDU with nonzero-length

rans tLin |ling information o inforps 0
éaéaa et f?lﬁ@’?l{f FANSRECt IR R WA 31 %aétéranﬁm%éﬁmee?e number.
6. The method of claim4, wherein the segnented or
resegnented PDU for transmtting polling information

al so i1nfor Whe ofcthodeof hla;jme"swhsmemwitmgtael?DU with nonzero-length

r.ans b e local transm it 7. The. 0
@Ttﬂu Pﬁqnﬁet Q}%‘i’ Iﬁ e LEH e ogfl ﬁgggsé ﬁ@ﬁfrglatngﬁeﬂuence number
FRMMIN&RIDy2an iARGEvAlIRdi cator, a segement offset, a
segenent l'ength and polling fields.8. The method of

claim1, wherein the segnented or resegnmented PDU

compr 535 €S b ﬁl%th%[i ot ic%% Q?&Jhgl%lnsﬁlgttr%ﬁsn%%foﬁ IOF lh‘g ‘polling command

and nonzero-length data does affect the state of a receive buffer.

14. The method of claim 1, wherein transmitting a polling command

conforms to High-Speed Packet Access Evolution (HSPA) protocols.

15. The method of claim 1, wherein transmitting a polling command
conforms to Third Generation Partnership Project Long Term Evolution (3GPP LTE)

protocols.

16. At least one processor for reliable transmission from a local transmitter
to a remote receiver with reduced transmission of data, comprising:
a first module for transmitting radio link control command from a local

transmitter to a remote receiver; and



9. The nmethod of claim4, further conprising:
transmtting a PDU with nonzero-length data and the

wheadas7spbrti on of a previously transmtted PDRCT/US2008/062289

substantially elimnate data content; and setting a

pol ling bit of the PDU to indikate polIing command.

10. The nmethod of claim4, wherein transmtting a PDU

wi th nonzero-length data and setting the PDU sequence
nunbes sccorginnmiduleatty tramnsting t £ goBmguamumand mspeuransﬂrﬂssion of a

met hod of cl aim vvherelntr nsm.tting. a h
Wgﬁ%éir%nwa Q%Hse&géaéle A4 18 SePPRSS tP te%@ %a%ldéﬁ gyent ha polling
Hddgento the highest transmtted sequence nunber. 12.

The mathod of claim4, wherein transmtting a PDU with
nonzero-1 ength data and setting the PDU sequence

nunber_to the hi ghest transmtte nce numnber

ek e EymBer Rrodrih Tpte Tor FEANTE Eutiarogy from a local

frhdinMitde to \M}%@ter}eééﬂ@erwlmaﬁ&altﬁﬁs@fmbﬂ of Bath] doRgrising:
command and nonzero-length data does affect the state

of a #eempyter isaddbde mediam, Tormprsingod of claim 1,

V\,herelntra o I|n conman onf or
[ g Speed” PRERstasBe Bt RS MsPu clfy ink contol

15. Tbt&nﬂieﬁdlﬁdnﬂaf 1oeé1atamﬁluttemktea Q'Jm’bté feRBisBE; ahd Ng @
pol I i ng command conforrrs tg Third Generation

Par t ner shi p SPFBjdetet af gegesTémeamvBELhe cempatgppo trgapmit a polling
pr ot O&?Hlf?lﬁnd" tIAIlSI'Jllgﬁq f)Q fodBEQLST t OF Qler! p‘f'alﬂeqma In response to

transhl ssion ¥roma transm-t to a

r ecei g&tctingtahpoll@dyeedt mdmmﬁiﬁgimimaﬁbn.d at a,

conprising: a first nodule for transmtting radio link
control command froma local transmtter to a renote

recei yer; apdg éﬁ@e&&n%rn%'%l% {rél{sn{ﬁs?dhs Mot 1aNBcA transmitter to a
pol I i ng comman transm ssion of a reduced anount of

es@Ete pcaiver with aeduned E&mmssmrmf det, ecnpngng pol | i ng
event and

pr odutt44S @ ?rélpsrngg algﬁlgﬁﬁl ‘gOEHtTBﬁZ‘FP@ﬁﬁ(g%Ut e[ocgf Pehsaitter to a

tnRASFACE B, 2h® a renpte receiver vvlth reduced

transm ssion of data, conprising: conput er readabl e
medi upcarsoiop tragqrmgmg a polling command by transmission of a reduced amount

of user-plane data in response to detecting a polling event and a polling indication.

19.  An apparatus for reliable transmission from a local transmitter to a
remote receiver with reduced transmission of data, comprising:

a local transmitter for transmitting radio link control command to a remote
receiver; and

a polling component for transmitting a polling command via the local transmitter
by transmission of a reduced amount of user-plane data in response to detecting a
polling event and a polling indication.

20. The apparatus of claim 20, further comprising a local receiver for

receiving a status PDU.

21. The apparatus of claim 20, wherein the polling component transmits the
polling command by defining a polling command having an amount of user-plane data

as minimally permitted by a physical layer allocation.



a first set of codes for causing a conputer to
transmt radio link control conmand froma | oca
W@ e@assisp4 er to a renote receiver; and a seconeCHES2008/062289
codes for causing the computer to transmt a pol I i ng
command by transnission of a 4%duced ampunt of
user-plane data in response to detecting a polling
event and a polling indication. 18. An apparatus for
reliable transm ssion froma local transmtter to a
renDtS rec%Lver mﬁth educgﬁ’I gans ssnﬁ1 of dat a,
conpr #5i ngTheBREtEH P! ¢laih <Hi WhsTR thedp NgjCRRIPEBSL tEpsmits the
t
R e R AR G e bl ength
datansmi ssi on of a reduced anpunt of user-plane data in
response to detecting a polling event and a polling
i ndication. 19. An apparatus for reliable transm ssion
from a3 | ocqthe hpRR bt Ehink 03 Awh&ER Be KESRINET oMieldmented PDU
reduced transm ssion of data, conprising: a |oca
for Araosmitting pelbing tinfarmetiant 3lpeinfeiisoot] 4 piqueedst rushber transmitted by
renote receiver; and a polling conponent
ﬁlqﬂ%?%%g?wﬁ?lng a polling conmand via the |oca
transmtter by transm ssion of a reduced anmount of
user-plane data in response to detectlng a polling
event 24nd Ahpapnarsys phelpiened owheroi. t ¢ﬁ%g%$%#@t@§ewented PDU
I f
Reoiofsfeing "IN (ERFRAAG) RRoPnhahR. of BEEWKEES] Manengg number
whesheited bhthepodal iragsnciaaponent transmts the polllng
command by defining a polling command havi ng an anount
of user-plane data as minimally pernmitted by a
physi sal | qyep Iﬁalrit9§§f L3t 27, wf[&@m@ﬁ@@égﬁﬁéﬁte@& 12b&@nfBnted PDU
20, wherein the pol | ing component transmts th
p@hpmm@adﬂmﬂamdubyndkkhg a segnented or resegnented
PDU havi ng vari abl e-1ength data. 23. The apparatus of
claim 23, wherein the segnented or resegnented PDU for
transpgtti mec PRRdratiGof hRA Qﬂt WREcRl thE sédth&iéBodfes@mented PDU

sequence nunber transmtted J/
comprises a pad or piggybacked status PDU field.

27. The apparatus of claim 23, further comprising the polling component
transmits a PDU with nonzero-length data and the header portion of a previously
transmitted PDU to substantially eliminate data content, and sets a polling bit of the

PDU to indicate polling command.

28. The apparatus of claim 23, wherein the polling component transmits a
PDU with nonzero-length data and sets the PDU sequence number to an already

transmitted sequence number.

29. The apparatus of claim 23, wherein the polling component transmits a
PDU with nonzero-length data and sets the PDU sequence number to the highest

transmitted sequence number.



the local transmtter. 24. The apparatus of claim 23,
wherein the segnented or resegnented PDU for

W@ e@pssisp4 i ng pol ling information al so i nf or nePOF/US1968/062289
hi ghest sequence nunber transmtted by the | ocal
transnitter. 25. The apparatu® of claim 23, wherein
the segnented or resegnented PDU conprises a |length
indicator field. 26. The apparatus of claim 20,
wher eB(m t h€hs eppeaiedf etaimeXk gitentie dhdpblliagrpnippesntaransmits a

pi ggybacked status PDU fi . 27. The appar at us
BPUC P erer pehete 1 e 1es My ?Pgl BEAUCPFfy NEBRRo M Re highest

ﬁﬁl?sﬂﬁ{{&& &q{ﬂexf’c@kluﬁdbkpln@%[éa gyef@t h data and the
header I on of previously transmtted PDU to

subst ant| ally elimnate data content, and sets a

pol |'i bit, of the P 0 indicate oIIin conmman

D6, ThE apBF APttt Ob ¢t 3e Wi R P FOMTTRG! transmits of
SRR F;Sdll%fgsé'ﬂrﬁrﬁalﬁi Rilhobizbo- 1BRRE Ah@-thamatdnstalfR ARE state of
sets the PDU sequence nunber to an already transmtted

gé@ﬂf@f@c@ffﬂnrhm rtrlgms aThdfea ppdusatepert dpr ell scaucdge numbers relevant
wher ol |4 t transmts PDU wit h
%Wﬁzglreom(lti & nhmgiheinﬂ]“g i? iset{cl]l 0%1“1 ns}aénqcﬁence nunber

to the hi ghest transmtted sequence nunber.30. The

apparatus of claim 23, wherein the polling conponent
transfits AhPERPafitihohelaed. Masginthe DOH g Rerponent transmission

giDHle ﬁ&ﬂﬁ% (‘tﬁ_gmeéndt 80193?0 ﬂ%gﬁg%&e@ tc{g??%ﬁﬁ&t &lg state of a receive

seque I ncrenent ed e appar at us
b]ﬁffe:rl aim 23, wherein the polling conponent transmts
of the PDU with polling command and nonzero-|ength
data that does not affect the state of a receive

buf f eg3 but Th« 'aﬁlﬁﬁétﬁs 3r Rufik.efo, %&@Yé{ﬁ th& Berlﬁl?fc%an%hént transmits a
sequence nunbers rel evant g| Ven the indicationin the

Rlﬂtﬁlgmdnvmmd poit | doméprowsntvahligh-8pecdTReckap phrcassuEvolution (HSPA)
? nLSZB wherein the polling conponent transm ssion
' YRE pol I i ng conmand and nonzero-1ength data does

affect the state of a receive buffer.

34. The apparatus of claim 20, wherein the polling component transmits a
polling command that conforms to Third Generation Partnership Project Long Term

Evolution (3GPP LTE) protocols.

35. A method for reliable transmission from a remote transmitter to a local
receiver with reduced transmission of data, comprising:

receiving a radio link control command from a remote transmitter to a local
receiver; and

receiving a polling command by transmission of a reduced amount of user-plane

data in response to detecting a polling event and a polling indication.
36. The method of claim 36, further comprising transmitting a status PDU.
37.  The method of claim 36, wherein receiving the polling command further

comprises defining a polling command having an amount of user-plane data as

minimally permitted by a physical layer allocation.



33. The apparatus of claim 20, wherein the polling
conponent transmts a polling command that conforns to
wo@hagpseed Packet Access Evol ution (HSPA) pr or@rUob2908/062289

34. The apparatus of claim 20, wherein the polling
conmponent transmts a poIIingZ%onnand that conforns to
Third Generation Partnership Project Long Term

Evol ution (3GPP LTE) protocols. 35. A nethod for
reliable transmi ssion froma renote transmtter to a

| ocal ,receiver with reduced transm ssion of data,
conpr #&i ngThy EHiod; q#gf?aémr%d MBI ECE TS BF PeBRgREmand further

LA LTS ANSTH LD ARl ESRAURE rf
reduced anount of user-plane data in response to

e ThS B S5 5e e e Rl e DU o
tdcaiREld pd1iiRG iofrh@ldhSalEPbhfoRds of RescBéNe hudibes tRinEMARd by the
wherein receiving the polling command further

teose freesenitiert | ni ng a pol | i ng command havi ng an anount
of user-plane data as mnimally permtted by a
physi cal |ayer allocation.38. The nethod of claim 36,

wher el r eThé Micth@d tofielapal3bi Woere e Bekidntdd@resegmented PDU for
conprises using a segnented or resegnented PDU havi ng
wapivemg Relling, gormpsion alsggnforps ofdhqbighet sequenes mgmber transmitted

w@ﬁF ggokq§m§5gg§nted or resegmented PDU for receiving
pol'Ting i1 nformation also inforns of a sequence nunber

transmtted by the renote transmtter. 40. The net hod
rese nt ed

of clajm 39, wherejn_the gnent ed or PDU

for rabe v'r%h@ ms8had afgclaim SO HOFHH HICSERRGAMR Tgiceprated PDU
BIAHest - SGRUERAR YRR transmitted by the renpte
transmtter. 41. The nmethod of claim 39, wherein the

segnented or resegnmented PDU conprises a | ength

indicator fjeld., 42..The t hod of ,claim 36, wherein

Lhe aBtment B TSGR JHER CBy v BEOTE Bl edisticd P gpented PDU
poragyRa 6 had o pidbiasacREdLthiue PBU field

43. The method of claim 39, further comprising receiving a PDU with
nonzero-length data and the header portion of a previously transmitted PDU to
substantially eliminate data content and having a polling bit set of the PDU to indicate

polling command.

44. The method of claim 39, wherein receiving a PDU with nonzero-length

data and setting the PDU sequence number to an already transmitted sequence number.

45. The method of claim 39, wherein receiving a PDU with nonzero-length

data and the PDU sequence number set to the highest transmitted sequence number.

46. The method of claim 39, wherein receiving a PDU with nonzero-length
data and the PDU sequence number set to the highest transmitted sequence number

incremented by one.



43. The nethod of claim 39, further conprising
receiving a PDU with nonzero-length data and the

wheadas7spbrti on of a previously transmtted PDRCT/US2008/062289

substantially elimnate data content and having a

polling bit set of the PDU to*J ndicate polling

command. 44. The nethod of claim39, wherein receiving

a PDU with nonzero-length data and setting the PDU
seque#dte nThberetiod drclar Hgdyhekdiatisnicttiethgsdqhke AD® with polling
nunber, 45. The net hod of clai m 39, erein receivin
AR Iwaﬁ%%gt%ﬁi@tahd%&t@taﬂfge% ﬁ@ BA9 %‘éaas??e%ﬁ Buffor but
B B O T R e PP i Rication in
thictRLG 8Pt ewoh peligglvonataadand t he PDU sequence nunber

set to the highest transmtted sequence nunber

i ncrenented by one. 47. The nethod of claim 39, wherein

the regei VIrRg nRihddnst &Pl :m,twhe@@hIthéﬂ&c@@mmdh@?amng command
nonzero-| ength data does not affect the state of a
prebeanzeroblgngth datautocs afifepg drosstage blit faseivsbaffos report for

all sequence nunbers rel evant given the indication in

the RLC PDU with polling conmand. 48. The net hod of

cl ai B9, Thenethvdidielaincsl whagimnfecdib@gpaldllimgedd@fmmanébnforms
and nonzero-length data does affect the state of a
foedighvipepdiPradet Ageess Frelutiar HEP O PrefosPih 36, wherein
receiving a polling command confornms to Hi gh- Speed

Packet Access Evolution (HSPA) protocols. 50. The

met hofi0.of Thamethsd,of whsdmnaionwheea neceiging agwlllingngmmand conforms

co conf or to Third nerati on Partnershi
Mﬂ{%@&%ﬂm@%@b&%&% wéwﬁ*g‘ut&%@@gﬁ ISTEXprotocols.
At | east one processor for reliable transm ssion from

arenote transmtter to a Iocal recei ver with reduced '
transhl.ssi dnleaft aatpagcessmmbor rsliatge trandniisson frooid enfot transmitter

ecei ving.radi.g link control. co nd froma renote

o Rty P e apmghi o Al o rEBtBng  mocul e

for recgisvinédde ot Ikft@viag maad 1) 6 donsh& Fon a remote
reduced anount of user-plane data in response to

tHensauttenig adogrdrdcerygl:épént and a pol ling indication.

a second module for receiving a polling command by transmission of a reduced

amount of user-plane data in response to detecting a polling event and a polling

indication.

52. A computer program product for reliable transmission from a remote
transmitter to a local receiver with reduced transmission of data, comprising;:
a computer readable medium, comprising:
a first set of codes for causing a computer to receive radio link control
command from a remote transmitter to a local receiver; and
a second set of codes for causing the computer to receive a polling
command by transmission of a reduced amount of user-plane data in response to

detecting a polling event and a polling indication.

53. An apparatus for reliable transmission from a remote transmitter to a

local receiver with reduced transmission of data, comprising:



52. A conputer program product for reliable
transm ssion froma renote transmtter to a | ocal
WO 2@eiiymp4 Wi t h reduced transm ssion of data, PCT/US2008/062289

conprising: a conputer readable nedium conprising: a

first set of codes for causi M a conputer to receive

radio link control command froma renpte transmtter

to a local receiver; and a second set of codes for

causi mgaishfer carpuiieradiolinle centued campeindi fiigm @aatmmwtedtrdngmitter to a

Lé nsm.ssion of a reduced amount of user-plane data in
JeeRET et ecting a pol ling event and a pol |ing

i ndi cafel Qfor PReivih ﬁp&ﬁhg‘céﬁn{aﬁﬁ bg%ah%lsﬁ_oh 0?98 REH Ahount of

froma renote transnitter to a |oCal receiver wt

nedipted dataansespssicdn detectitet apolbogrpydns amba pelding irfdogation.

receiving radio link control command froma renote

transmitter to a | ocal receiver; and neans for

recei ¥4ng AnPfiphtadg foRERMe BMnihRAGISA ffsth ANr@lot@ transmitter to a

reduced amount of user-plane data in response to

Whstlaeedivey vathhsdigedgraaymssioned datapwinpriseng: ndi cat i on.

54. AQ lac%P%lercaltvusfofr%r ceri\(zallni ?a? i§ litn{( acnlsl .olscsoing) n IM )[%m 9ern te receiver;

renot & transm tter to a pocal recerver WthH  educed ’

tidansm ssion of data, conprising: a |local receiver for

receivinﬂfradio link control command to a renpte )

r ecei ¥ dlingneprapsnt faigresemmngne wellngy congpaid, viggthg local receiver

ReRJiﬁ BRI 8 ¥y uggc? a%gﬁﬁé off @%ﬁkl\éﬁé dgﬂ\’ijr rllgsgogse to detecting a

tramsm ssion of a reduced anmount of user-plan ata in

pasipguset bid aedldiag iimticaiopol | i ng event and a polling

i ndi cation. 55. The apparatus of claimb55, further

conprising a local transmtter for transmtting a

st at ugs PDUTho8ppatkhs dRakiat 48, Afrttel abMpasing WIS RahdiSitter for

pol I i ng conponent receives the polling conmmand havi ng

aansantiungta seftuuBRY- pl ane data as nmininmally pernitted by

a physical |ayer allocation. 57. The apparatus of

cl ai m 55, wherein the polling conponent receives the

pol |'i g comh@agpaAsudof SRR BEdhefeid BRGHIBIY esfiddnt receives the

havi ng vari abl e-| engt h dat a. o '
polling command having an amount of user-plane data as minimally permitted by a

physical layer allocation.

57. The apparatus of claim 55, wherein the polling component receives the

polling command as a segmented or resegmented PDU having variable-length data.

58.  The apparatus of claim 58, wherein the segmented or resegmented PDU
for receiving polling information also informs of a sequence number transmitted by the

remote transmitter.

59.  The apparatus of claim 58, wherein the segmented or resegmented PDU
for receiving polling information also informs of the highest sequence number

transmitted by the remote transmitter.

60.  The apparatus of claim 58, wherein the segmented or resegmented PDU

comprises a length indicator field.



58. The apparatus of claim58, wherein the segnented
or resegnented PDU for receiving polling information

W@k®s/131890r ns of a sequence nunber transm tt edPEHUS1968/062289

renote transmtter. 59. The apparatus of claim 58,

wherein the segnented or resegnented PDU for receiving
polling information also inforns of the highest

sequence nunber transnmitted by the renote transmtter.

60. The apparatus of claim58, wherein the segnented

or gnment ed PDU co rjs Ieng h indicato

fiel dgg h% aﬂﬁﬁ%ﬂ"%? %g’l © \ﬁﬂ’ﬁ’é?%ﬁ“ﬁf ¢iygsegmented PDU

SR rises a pad or
glg%ybg§%g§6§§§?us ﬁ%bﬁgpgpgtﬁggﬁ The appar at us of

cl ai m 58, further conpr|3|ng the polling conponent

recei yes DU w t h n ero e h data. and

horti bh of Th BPTOn ey s ko en CBRoisine the Bofiie Component
flebistant PBU Wil honARed- Qngﬁﬁt 8at O4Hde e, hédddr PoRVN bNG previously
bit set of the PDU to indicate polling command. 63.

raesnapehPRbue sobstaitiallneB@inaghdate contetdeansiol palhigg bit set of the PDU
f]HHonen%HﬁFceh%%%da PDU wi t h nonzero-length data and

at ]ﬁﬁUpseq ence funber set to an already transmtted
sequence nunber. 64. The apparatus of clai m 58,

wherein the polling conponent receives a PDU with

nonzefd- | ehb¢ RPRRERES D FlaimeSPDVhEegubA g HBRRPeLRt feseives a

I’B@J Q\}lglh ?181I1 e'f(g Fe%.gm g%ﬁd V\rﬁig ﬁ?ﬁﬁ%%ﬁ"%e n%?nbel“%%t to an already

apparatus o

ﬁmﬁaﬁuaSyﬂuBDHnwnmhrnonzero Iength dat a and the PDU
sequence nunber set to the highest transmtted
sequence number increnented by one. 66. The apparatus

of cl gt m 5@, ‘ﬁ@]ﬁdfr@t'u@ off rb‘?alﬁ’lobé '@Her@fﬂnﬂﬁ@%‘i‘ﬁngr @&ﬁbd&%ﬁt receives a

the PDU with command ‘and nonzero-| ength d
Phat v&dthesomto wng‘élctiata handstlet Db sequesce |numbbufseteto blm highest

ﬁ ﬁ Sl a buffer status report for all sequence
Hﬁ%g T §APeRFSM ™R en the indication in the RLC PDU
with polling command. 67. The apparatus of claim 58,

wherein the polling conponent recejves the
65. The apparatus of claim 58, wherein the polling component receives a

PDU with nonzero-length data and the PDU sequence number set to the highest

transmitted sequence number incremented by one.

66. The apparatus of claim 58, wherein the polling component receives the
PDU with polling command and nonzero-length data that does not affect the state of a
receive buffer but triggers a buffer status report for all sequence numbers relevant given

the indication in the RLC PDU with polling command.

67. The apparatus of claim 58, wherein the polling component receives the
polling command and nonzero-length data that does not affect the state of a receive

buffer.

68. The apparatus of claim 55, wherein the polling component receives a
polling command that conforms to High-Speed Packet Access Evolution (HSPA)

protocols.



pol I i ng command and nonzero-| ength data that does not
affect the state of a receive buffer. 68. The

wappanstses of claim55, wherein the polling cor@DOss/062289
receives a polling command that conforns to H gh- Speed
Packet Access Evol ution (HSPA® protocols.69. The
apparatus of claim55, wherein the polling conmponent
receives a polling command that conforns to Third
Generation Partnership Project Long Term Evol ution
(SGPP6&.TE) Tl?er %%)ga%gtlug ‘of claim 55, wherein the polling component receives a
polling command that conforms to Third Generation Partnership Project Long Term

Evolution (3GPP LTE) protocols.



