METHODS AND APPARATUS TO PRI ORI TI ZE MOBI LE STATI ON TRANSM SSI ONS | N
RESPONSE TO NETWORK ACKNOW.EDGVENT POLLI NG RELATED APPLI CATI ON [ 0001] Thi s
patent clains priority fromU. S. Provisional Application Serial No.

61/ 171, 323, entitled "Methods and Apparatus to Prioritize Mbile Station
Transm ssi g@sign2s7Response to Networ k Acknow edgnent Poticiangb/omeed fil ed on
April 21, 2009. U S. Provisional Application Serial No. 61/171,323 is
hereby incorporated by reference in its entirety. FIELD OF THE DI SCLOSURE

[ 0002] This disclosure relates generally to nobile station transm ssion
processing 10 and, nore particularly, to nethods and apparatus to
prioritize nobile station transm ssions in response to network

acknow MiEFRODS piND ARBARBAUSGROERIDRIGIOE MOBIE ElAtin ERANSMIS S Sens
enpl oy aut omat i N RESRSE EGINSTWORRQACKSENMLEDEMENBPORLINGWY a transnitter

to confirmthat data transm%%g?ﬁl@gﬂbﬁecei ved 15successfully by an

I ntended receiver. A typical ni‘que 1 nvol ves the receiver sending

acknow edgne j.nformat i on .f.or eac ecei dat | gck. Wi t.h e
acknow edgn‘eﬁbohnf %eBﬂd?ngrWW iénogm hge{%gogtlsém%*‘g @xcléﬁe(?n\r/lggetnglcﬁﬁow edged.
The ackpguwyEsizpyesitited Niiemaad indmppaitds e Pricittiza Misisle Starien Zcksnissiedgment

(referred to herein as an "ACK") indicati that r | on of the data
bl ock wR&sPenwdRishATK Agknoadedempt %oemmﬁgeﬁ@ﬁ%pnl 590,08
Provisional Application Serial No. 61/171,323 is hereby incorporated by reference in its

entirety.
FIELD OF THE DISCLOSURE

[6062]  This disclosure relates generally to mobile station transmission processing
10 and, more particularly, to methods and apparatus to prioritize mobile station transmissions in

response to network acknowledgment polling.
BACKGROUND

[0003] Many communications systems employ automatic repeat request (ARQ)

techniques that allow a transmitter to confirm that data transmissions have been received

15  successfully by an intended receiver. A typical ARQ technique involves the receiver sending
acknowledgment information for each received data block, with the acknowledgment
information identifying the data block being acknowledged. The acknowledgment
information may include a positive acknowledgment (referred to herein as an “ACK”)
indicating that reception of the data block was successful, a negative acknowledgment

20  (referred to herein as a “NACK?”) indicating that reception of the data block was
unsuccessful, as well as any other appropriate acknowledgment information. For example, in
an enhanced general packet radio service (EGPRS) communication system, a receiver can
acknowiedge receipt of radio link control (RLC) data blocks using RLC/MAC control
messages (where MAC refers to medium access control), such as an EGPRS packet downlink

25  ACK/NACK control message or a packet uplink ACK/NACK control message.

[0004]  Inthe case of a bidirectional communications system, such as an EGPRS
system, the latency associated with using separate control messages to send acknowledgment
information can be reduced by including such acknowledgment information with data blocks

to be transmitted in the opposite direction. For example, EGPRS supports such latency
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.20 (referred to herein as a "NACK") indicating that reception of the data
bl ock was unsuccessful, as well as any ot her appropriate acknow edgnent
information. For exanple, in an enhanced general packet radio service
(EGPRS) communi cation system a receiver can acknow edge recei pt of radio
l'ink contreo tdisiizdat a bl ocks using RLG MAC control mas§aa8sioonier € MAC
refers to medium access control), such as an EGPRS packet downlink 25
ACK/ NACK control nessage or a packet uplink ACK/ NACK control nessage.
[0004] In the case of a bidirectional comuni cations system such as an
EGPRS system the | atency associated with using separate control nessages
to send acknow edgnent information can be reduced by including such
acknow @dgmnttmbﬁgmtsgagt IATKWAICK @pbréing tmﬂm) feﬁu&e 'IThé amm fehradk due\gﬁ he
opposite direction or exa pport ency reduction

t hr ough2$kpeviedgpenignle P(%d?‘%ﬂyfﬁ“’]f‘é goﬂ&ﬁﬁt fremtaur e al | ows
acknow pA&oRRtnit i PlrdBinktBRe B BB SB6rAMES daa&eum@@/ﬂﬁ gaa bl ock

sent froma recei w& unit - to a transmttln‘ggunlt t hrough use of a

pi ggy- bHewerxckuawcigmepmformptéanaecaiysiaias PAN dlelfoneenteiydess reliablenat i on
reces vegoy h&n@w@&%}néﬂt%fgnhﬁmg?&%@& 1 o/sfPard B AAGAACR B NOW edgnent

i nformation recel Ia a separate nmessage.
such, amgssage. bhsommkh, ashtad:nhaﬂ(eslsomateﬁ vaﬂn aA@kCKlm arecapa R/f@d fiEYANE freaddcbyl S

treated,by the tra smtt bei ng onl en tlvel edged and,
thus, 1 0ok iren 1ok o Lo PieR P RhaP e dbek it P S ette RS TR F orr el 1o
herei n &ataﬁve‘lif E&samlevgem& (refeftétb Hardid 4s @GWTFATH@E/AQKa@ta&Mﬁmp“ ate

ACK/ NACK cont nessage. AGGC Eﬁ\r[dl ngly, .under certain 10 circunstances, an
EGPRS t f t"éf’“ ﬁwow%ﬁ AGRR ol ieten) Seseedingliourencetaini t h a

TENTAT! MEcufstonSdsdreE GRS {raﬂsﬁﬁ’tte@ﬂﬁﬁr%ﬁ d red ﬁ%em%c@ﬁgac&kedmmge

confirmation is received, even t hough bl ocks are likely to have been
al r eady TEWZSTVEE K state g e @enmprm EﬁK@E@,@m oirelnesFgt FFDRANIINGS

[ 0005] " fkGved! eleh thoufph Mkbidlixd R FREsommY on system
15 capa eI e %f’ esuppo ti ng g‘L gﬁan g‘g%gér%% us g%s ri H:'It‘ig';lﬁ!;éljr ei n.

[0006] FIG 2 is a blog ,@9 e station enpl oyi ng
transm ssion prioriti zatl on accor ?%lg%ﬁﬁﬁﬁﬁ l(:]g and appar at us

of FlG 1. o] Ui [Rk R Rg B \RafpR BURS TP LTRARERL notvork

el eh®nt capablbof suppertibg the n2@hasts atd appatatwissrribed loareipr i oriti zati on accordi ng to
t he net hods and apparatus descri bed herein that may be used in the exanple
EGPRS conmmunif8edli o rFIGy%iS@rthvk dieig@m of an[ 36DBlk Bhabile 4tatien emflbyimg har t

N R e s L R

r epr esehd akd iethe ExampleRGARE eommoniesontshgem mayidhd .

[0007] FIG. 3 is a block diagram of an example network element enabling mobile
20 station transmission prioritization according to the methods and apparatus described herein

that may be used in the example EGPRS communication system of FIG. 1.

[0008]  FIG. 4 is a flowchart representative of an example process that may be

performed to implement the example mobile station of FIG. 2.

[0009]  FIG. 5 is a flowchart representative of an example process that may be

25  performed to implement the example network element of FIG. 3.

[0010]  FIG. 6 is a block diagram of an example processing system that may store
and execute example machine readable instructions used to implement some or all of the

processes of FIGS. 4 or 5, or both, to implement the example mobile station of FIG. 2, the



25 perfornmed to inplement the exanple network element of FIG 3. [0010] FI G
6 is a block diagramof an exanple processing systemthat nmay store and
execut e exanpl e nachi ne readabl e instructions used to inplenent sonme or all
of the processes of FIGS. 4 or 5, or both, to inplenent the exanple nobile
station ofw&ifwazistihe exanple network el ement of FI GPCI/CAZRE/RATDl e EGPRS
communi cation systemof FIG 1, or any conbination thereof. DETAILED

DESCRI PTI ON 100111Met hods and apparatus to prioritize nobile station
transmssions in 5 response to network acknow edgnent polling are disclosed
herein. A first exanple technique to prioritize nobile station

transm ssions described herein involves a nobile station receiving a poll
from aegw{plmk’ekwdr?m elememuofFE@L 3, tie ewarbple BGE RS mmamicetian sypem@f Fi5-tlhe pol |
requesti ng acknow e t information expected to be transmtted by the
mobi | e"%‘i‘"étcP’BEmétl‘ g\ﬁ?h a subsequent data bl ock destined for theynetwork.

The exanple prioritization ' I nvol ves the nobile station

processi Ing acknow edggelr;t |Wﬂ§ﬁm§®?gmt ed with a set of data bl ocks

previously transm tte the nobile stati to.determ subsequent data

bl ock to bel0d#HnsAgthesdy %‘ilaﬁpﬁ@t%?ﬂ"érﬁ‘ﬁﬁolgﬁ?lm?tgnteiﬁgs'ﬁlgf}%?&. Fur? her nor e,

wheg “?é%g@ﬁ%fr&%lﬁd}k 20@b1cabAsk pbinp GreldiseIbset Hickedal Airst beanipibicbimiqueat i on i s
W

associ ated w a tentative acknow edgnent state, the exanple. .

pri ori to pricritienmpbibdAtatign ransmissiaps escHBSd SRR Wvelvey 4 B ‘??taf’ggﬁ’é’?ﬁvpﬁi ng a
separ at,e '3 hElaieh Woth Bl SRS btaliblE Wi ANSSIGEgRMHgOWM edgnent

I nfor nﬁtpf’gg]%%nas eé‘g%ﬁgf&ﬁ%}msﬁ%\utg%i ng the subsaéqﬁerlrg dat a g? ocil?gal onggvm' th

t he reguantvidgmek ifwnedigmexpecied fobeteansmiited bp the mokils sladpnplengaiih & t echni que

to pri OsLti)steAuZegt &E‘L)aqaikl)ci d%gtﬁ{[eh il i:ltler r%ﬂ%ﬂ(s Thé)gémtpfé ]ﬁioritization technique also

10 involves the mobile station processing acknowledgment information associated with a set of
data blocks previously transmitted by the mobile station to determine a subsequent data block
to be transmitted by the mobile station to the network. Furthermore, when the subsequent
data block to be transmitted by the mobile station is associated with a tentative
acknowledgment state, the example prioritization technique involves the mobile station

15  transmitting a separate control message including at least the requested acknowledgment
information instead of transmitting the subsequent data block along with the requested

acknowledgment information.

[0012] A second example technique to prioritize mobile station transmissions to a

network in communication with the mobile station involves the network determining that a

20  second data block received from the mobile station by the network corresponds to a first data
block previously received from the mobile station by the network. The second example
technique also involves the network determining that the mobile station has associated the
second data block with a tentatively acknowledged state. For example, the network can
determine that the mobile station has associated the second data block with a tentatively

25  acknowledged state by determining that an elapsed time between receipt of the first data
block and receipt of the second data block has met or exceeded a first threshold, by
determining that a number of acknowledgments of a certain type (e.g., as part of a PAN) of
the first data block sent by the network to the mobile has met or exceeded a second threshold,
or any combination thereof. Furthermore, when the network has determined that the second

30  data block has been associated with the tentatively acknowledged state at the mobile station,

the second example technique involves the network replacing a first polling message intended
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network in comunication with the nobile station involves the network
determ ning that a 20 second data bl ock received fromthe nobile station by
the network corresponds to a first data bl ock previously received fromthe
nobil e station by the network. The second exanpl e technique al so invol ves

t he networ kygle164315711 N9 that the nobile station has assge@lReduheg; second
data block wth a tentatively acknowl edged state. For exanple, the network
can determ ne that the nobile station has associated the second data bl ock
with a tentatively 25 acknow edged state by determ ning that an el apsed
time between receipt of the first data bl ock and recei pt of the second data
bl ock has net or exceeded a first threshold, by determ ning that a nunber

of “ackng danRRh Sy &fe Rk E@&@ﬂoﬁﬁ@stﬁ@orﬂthetﬁﬁpgﬁiﬁé nfdfsage ti&é the first
data bl ock sent by the network to the nobile has net or exceeded a second

t hr eshothat, acknovdedgmenirinformationbe tiansmigied Fythe ivabiie stetionwidina subscauentwetek has
determ jated with the
t ent at iﬁ\}gﬂ(y&egt%ﬁg%e%%%ggd& gt‘g&e&l%c@?nﬁé&ﬁ%%ﬁ?%ageﬁ gﬁegtﬁfgqg te second exanpl e

t echni qatknewlvdgmeasinfdmatiet ardasmigel] ¢ thegnabikistasion pahd 4 segaraessatgd | nt ended

forssiransm' ssion by the network to the nobile station, the first polling
message™F¥tfifesti ng that acknow edgrment information be transnmitted by the

nmobi | e stati it supsequent dat | ock destined for the network, with
a second poliﬁé]lr"?gI ngégssgegﬁdéagg{#ﬂaa@hé%femwca b?f@ﬁpﬁq nformati on be
transm i&d;ﬁéi‘ne!%&tibﬂ ef éi!h@ﬂ dehe'SISraéeldmg tébﬁhﬂﬁe@ﬂﬁ@ﬂﬂﬁlé—%ﬁti&%{drtﬂﬁ nedworR ge.

[ 0013] As descri_bed H}iwg%eater detail below, in a particul ar exanple

i mpl enePBet B EGPRS RAN: fegture. Hia spehaanesrpmgletimplemenaéen. appl frpmshe e st ati on
and thené?«%r’.ﬁ"?é&ﬁe&ﬁ% 13 RAEWlel A ek TR ArONBe LiaRid & by e SYG %oﬁxarrpl e

i npl enentation, a poll fromthe network requesting tyhat acknow edgnent

i nf Y nmealpugwitiea subsgyaent idate dldsk cotespomlsitd e poll sgiiesting thatd BAY fisldbe a subsequent

data bl ock nLresponds .t |, reguestin hat a PAN fiel.d be transmtted
ot antsmrin AR RS CBRG el SRR P W sRecal ARBSOS b Shal |y,
I N suchsuah aexanpleinpiapleattio, alid ®parat kentsd pasabeinchiingal leagdkage 1 ncl udi ng
at |l east the.requested acknow ed%ment i pfor éggg c%rér%ﬂg@n s to an EGPRS
packet oG ARRMEARIREN RIGTRAHON CRTSE .to_aL’gF PAget TOAN fields are
used t OAQKINACE castdiowkagdgnent information, the nobile station in such an
exanpl e stores the acknow edgnment information in an acknow edgnent state

arrgy (al so [o@f4gr r 8dcdus: YN Gcllis afe &8d AGKHAW SugewRE@hét aiféaulion, BRCH el enent
of the acknow edgnment state array_ stores_an acknow edgnent state associ ated

with a TEYFAO)E Hak &0 B1aBPle ForahibRrenatysigmerdriRERaORRL 1 thin a transnit
Wi NdoW. 5ckhGw 128k ARVLRSHARD kefehal © HeRiA £SRCRERWIQIgB btale8a}). ¥8n Of an

acknowl edged state, an
element of the acknowledgment state array stores an acknowledgment state associated with a

respective data block transmitted to the network within a transmit window. The

20  acknowledgment state corresponds to at least one of an acknowledged state, an
unacknowledged state, a pending acknowledgment state and a tentatively acknowledged
state. As described in greater detail below, the tentative acknowledgment state indicates that
a particular data block was transmitted previously to the network and the network
acknowledged receipt of the particular data block. However, the network employed an

25  acknowledgment technique (e.g., such as the FANR technique in which a PAN field is
included with the transmission of a downlink RLC/MAC data block to the mobile station)
requiring further confirmation from the network element to determine that the particular data

block was successfully received by the network.

[0015]  As described in greater detail below, the example methods and apparatus
30  described herein provide substantial benefits over existing techniques for prioritizing mobile

station fransmissions. For example, as mentioned above, the FANR feature in EGPRS allows
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unacknow edged state, a pendi ng acknow edgnent state and a tentatively
acknowl edged state. As described in greater detail below, the tentative
acknow edgnent state indicates that a particular data block was transmtted -
previously to the network and the network acknow edged recei pt of the

parti cul awoatiriibock. However, the network enpl oyed F¢CTHABABN edgnent
technique (e.g., such as the FANR technique in which a PAN field is
included with the transm ssion of a downlink RLC/ MAC data bl ock to the
nmobile station) requiring further confirmation fromthe network el enment to
determ ne that the particular data bl ock was successfully received by the
networ k. [0015] As described in greater detail below, the exanple nethods
and apgkaewlddgnén afotiabedtoterpigy-tackedi vith aBRISE/MAC ddta bleglethrqughvseer exi sti ng

techni ques f prioritizin bile.stati.on tr.ansnissi ; f npl e, as
ot | oneAr A aed Hoevpragereulitiaent o RaSl i gods T BARNRg Clibc g

i nf or NR4;LIA HaA a1 BYeR sk REhIoh tdterad Pa@siAGteBGER B baukkt ddwmiiigh use of a
PAN field. However, acknow edgnent infornatjon reicei ved vi ac‘g’ PAN field can

be | esACKNAGK| contrplapessr RopIceRtRl ALRAREOBR MEEERT e0S WG 4 separat e
ECPRS BAE bRk AQUALEMSi A NRGH s SQR1 e P ARPRS A Sreed BAGK Ganshiititls ACK/ NACK
message. such, "a

K
contro data bl ock associated with an ACK in a
recei viben@sily tantitisiely scknowbedeet 4oy, thhe is assoeintadrwithya BENBATHE MKy stetent at i vel y

acknow edged.and, .t hus, is I 1 MRt e until
confir H’étg%\?f‘ ‘ éﬁoaﬁ'raBBrPPré?tgi% %&{g@f&é}%@\lﬁ%ﬁﬁr}g@@%ﬂ&. BTy ‘Lél?&mr e, until
such cepdfirmatdn 6 Peckived, @earavadittes daandtmaovs lits beseciated ranstmitrwindow past associ at ed
transmt w ndow past block with a TENTATLVE ACK state. Accordingly, under
cert ai Rlogk %ﬁhﬁsﬁﬁiﬁwlggmégﬁé&ﬁ%e&?ﬁ%%%ﬂ%&i%é’%‘%ﬁ%cﬁf‘?ﬁa% fay be required .
t 0 1peS Rl eRERRIBGRSS Rasafi@s naly bB raquitENDAIIMELIBEIS a8doaiard véthen t hough the

bl ocks are Iikel‘xgto have been received b{{; t he receiver gﬁﬂg{yl such

. |
conf i r FENTATIVE_REKetajeavendhapieh thedloaks ptst elﬁ&%hﬁ’et RE? e My that the
W ndow, [my,.0 gﬁtﬂgﬁcﬁ&ﬂilgﬁi’%’n id BQLRY (é.g.sﬁﬂm&@?y%oidrfﬁé FO¥BIBHA theithe When a

nobil e statiron i s po 0 provide acknow edgnent information for

r ecei vedndbowwmby bdcolRe §ENAE dat a bl ocks in a PAN field acconpanying a
subsequent uplink RLC/ MAC data bl ock, but the nobile station has no uplink
RLC/ MAC dat #086locKs ah EGPRSdmplementiatiti, wder a arobihnstetion iy padlsd firtewide he pol |

w t.h a _separate packet downl | r, even if

thdSon PG R RIS AR e AR REQRIAC L BRSAAT PRI Ak

st at e, agcodepanging i oubadque@ upbidi RECAMAC idata bk rtew the medile eati@siendot hi s

TENTATI V I it h an accgnpanying.PAN field. in respopse to the poll,
even tH’BE@ﬁ%ﬂ&%ﬁ?‘%i‘\?ﬁjﬂéﬂ‘%&gﬁoﬁg§g‘l?q<%‘fl§858%lgnma erpé’zl(yg}ﬁlraecei ved by the
net Wor kepakitk pacRetdoGAIMEACKANAEK icOfttd? fiRBiagt. Boweeh @vémiathemnlysi on

prioritizatjon techniques described herej I t he mobil e station to send
the padRetiniagRigck Hriramenit igaipoddrying 2 ?%f@%@@hg&wtﬁ&%wﬂ?ﬁ?r esponse to

a PRl f&ieRahh S DY FE1ST ATIVID Altasbioad Witk AdbmRAGHYAC bl ocks

eQufred ol
associated wth a (%EI\H'ATI VE _ACK state remaini R%Sto be resent to the
net wor RANBSicld dn resoged toithegpaileevea thavieh die JENFAINEs ACKeNpckay/Ekedckees| ocks in

esaaga R B b . R e e e or mat T on

t han a prbhitization vdohtues descdbaiflieramn alenibeiredgerstationgd sandyhepagkdtous downl i nk
downlink ACK/NACK control message to the network in response to a poll for PAN when

25  the mobile station has only uplink RLC/MAC blocks associated witha TENTATIVE_ACK

state remaining to be resent to the network. By not requiring retransmission of these |
TENTATIVE_ACK blocks in this case, the mobile station can send the packet downlink
ACK/NACK control message to the network, which can provide more acknowledgment
information than a PAN and which can confirm acknowledgment of any previous downlink

30 RLC/MAC blocks sent to the mobile station, thereby allowing the network to advance its

transmit window. In contrast, a conventional implementation would require that the mobile
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30 RLC/ MAC bl ocks sent to the nobile station, thereby allow ng the network
to advance its transmt window In contrast, a conventional inplenentation
woul d require that the nobile station send a PANwith a retransmtted
TENTATI VE ACK bl ock, even though sending such a PAN provides |ess

acknow edggri, ‘}ﬁflp,r mation than a packet downlink ACK/ %%A%)l%ﬁ@;., rressage
and does not allow the network to advance its transmt w ndow. [O

Turning to the figures, a block diagramof an exanple EGPRS 5 com‘rum cation
system 100 capabl e of supporting the nobile station transm ssion
prioritization techni ques described hereinis illustrated in FIG 1. The
EGPRS system 100 includes a nobile station 105 in comrunication with a

net wor i%ta%h f;]zﬂgl@mtili Qqetgﬁ‘n@rgme& Tm Etﬁék%locizoge e'nHBl ement ed by

e
any type rmb I'e station or user emﬁgln equi phent, s@“ 2a nobile
teI ephcsneh mlMNcpeowdaesﬂesxedmbwledghems'mfdmuuo&maa a;pecl&ndraﬂrnldkgl(llﬂNAm( assi st ant

(PDA), etc.. The exa et wor k el enent 10 may be | enented by any type
of net \)EBP‘&Z"E&??F&EP‘& qu)HO‘d”i]\? Ee N t%@ Vén‘f?dgsémﬁ‘f“é‘f a@?‘?og’yst em a radio

access net Al t hqu onI one . nmobil e stati 5 and one network
el ement 110 @8] il \ff?’t“lgé?gﬁ gfi’eﬁ'l%‘a’l"%d“ﬁ‘i@nﬁ E{kéﬁﬁ%soo can support any
nunizer @fnnfimliatiéh Stk 1@0%@% @@ﬁbﬁ&ﬂln%éﬁn%&%’foﬁ trédhissionl 0018] The nobile

station 105 of the illustrated exanple includes an RLCG MAC transmitter 115

and an FRegfitgien ity dessibed basein IcEnsai dufiG di yhe SGERS@vston 480 ant enna
125. Si; f . ; ANt S "
125, St S BT R M cLbkGL0 T ah © 11! e

comunimetifestalign tupheht implamented tbyanpatypd Of mdbie satanpr eseRE@PMAC transmitter
115 i ncI U nk RLC C

i nf or ma g %ﬁgﬁ ?ue essfnog{}? geleph%n ed:%gﬁ% lxﬁﬁ? E?P#fgnel%gqcfa’cﬁ'pefsé%@gﬁn@ﬁmvi a the
exalpl msﬁnmmaAj,é& Idmetem;ﬂmmbﬁ RGN meckd M@ﬂerﬂe&&dlbﬂﬁhﬁ@@dof n the
net wor k elell;re illus rat%gln FIG 1, th | ink RLC and MAC

i nf or mdEVERE £ 9%&%’1“{0@‘&1‘3}996 S B2 OPIAEIOP ST TR 10?. QESIEIWRE o8, ¢/ MAC

recei vexithb3gh blg bh@ﬂﬁbﬁémtdtiék 10895 @R ALQMDIA8embit 110 Bretit@thied il @8) 1 RLC/ MAC
contr ol messages 145 (e.g., such as EGPRS packet downlink 25 ACK/ NACK

cont r olth§/kQER é@t%@%ﬁagémcﬁnw Rugpes of @wba%%t@nqnsﬁ@i s netwakshimeeted vi a
correspqpdi ng uplink physical control channels 150, or uplink RLC/ MAC data
bI ocks 155 transmitted via correspondi ng uplink physical data channels 160.

As descri begggi8) 9" ¢Rd ﬁBblﬂ:%rtﬂoh 1 1lfu'§'l§1 1SRl lesil:l@xﬁdeg On kP2 RB! OYS

transm ssi on pri oritization iIn cer al n clrcunstances, t he
mobi | e tensmittenhl lﬁcaad@aRLCéMﬁ&mwwrém;@adh cfounmamanmw ealgirdrto arggntémmf or mat i on

fromt h@i4§ : nSIP(’ tﬁL ﬁ%?’g%kn%%%ﬁ’gl!@(’ﬂﬂe ﬁ%;gﬁzdo fe 19(:9%3&5%@% CK. control

message ead nting a convent OpEer ol vi ng
transmitter 130 and an RLC/MAC receiver 135, each commumcatwely coupled to an antenna

140. The example RLC/MAC transmitter 115 included in the mobile station 105 sends

20 uplink RLC and MAC information wirelessly via the example antenna 125 for reception via
the example antenna 140 by the example RLC/MAC receiver 135 included in the network
element 110. As illustrated in FIG. 1, the uplink RLC and MAC information transmitted by
the RLC/MAC transmitter 115 to the RLC/MAC receiver 135 includes uplink (designated as
“UL” in the figures) RLC/MAC control messages 145 (e.g., such as EGPRS packet downlink

25  ACK/NACK control messages 145 discussed in greater detail below) transmitted via
corresponding uplink physical contrel channels 150, or uplink RLC/MAC data blocks 155
transmitted via corresponding uplink physical data channels 160. As described in greater
detail below, the mobile station 105 employs transmission prioritization in which, under
certain circumstances, the mobile station 105 can respond to a poll for acknowledgment

30  information from the network element 115 with an EGPRS packet downlink ACK/NACK

control message 145 instead of implementing a conventional operation involving
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retransmtting certain previous uplink RLC/ MAC data bl ocks 155 along with
t he acknow edgnent information requested by the network el enent 115.

[0019] Referring again to FIG 1, the exanple RLC MAC transmtter 130
included in the network el ement 110 sends downlink RLC and MAC information
wi r el essl yweok@onhers5 antenna 140 for reception via t heCaniAmeaoss2s by t he
exanpl e RLC/ MAC receiver 120 included in the nobile station 105. As
illustrated in FIG 1, the downlink RLC and MAC i nformation transmtted by
the RLC/ MAC transmtter 130 to the RLC/ MAC receiver 120 includes downlink
(designated as "DL" in the figures) RLC MAC control nessages 165 (e.g.,
such as packet uplink ACKINACK control nessages 165 di scussed in greater
det ai | rdmﬁhmﬂtmg@emmlammusqdmklRiGﬁMﬂCe@mﬂmkﬁQW@lm whkthshysi cal control

channel s 17 wnl i.nk RLC/ transmtted via
cor r espemAY ?F&g‘?} Pryjatigh frdiicsiqd by a{ﬁ ne% %r%(r%e nt} As described in greater

detail belo e twork ele 10 _su {:

transm ssi oﬁ‘"b#ll or#]e? 0% I @ﬁ@rrlejﬂfeheﬁmglg%r@ﬁq?eve gv%nlh@\n ged

conventyg ﬁA\%%btwmtsh ldrfens t BU §eﬁﬂl§dofv\ikﬁbﬁ R%Cz]ana* VA ECRRTatiyrs tvivelesBOvia t(;ml e rrE Int s )
vari ous t echni ques to confirmthat a tr ata block is
recéi v@atemlé%@rfr@ﬂ%mmb‘ya theantepgachddy th a@ﬁ{}lé%’ieﬁ'% '

acknowe4lageq oMb, Bife M@aam— S&k ASeatA mf; t, R déﬂ*rmﬂkRBt@{uMQﬁ(ﬁont rol

nmessages 145 capable o ei ng sent e mobile station's RLC/ MAC

t r ans niitfoemation Fansgitad tﬂmg@ék&maﬁwﬁﬁ 130 R RUAARACTReGF 13Hbssage 145
provi di Iy 2 blackgs &/o received
succesé?"g'l‘q%%%wm%hg&tqg egsgtna ’lqgﬂﬁs C r%@g?%trl iEh‘lezogi%Add|éetg|50nal ly,

t he EGRES @@adﬁet uﬂmhﬂdmmedmmnms 65 diemissed én grad@ergleiatl belpwh he nobi | e
station's RRC/NAC tra for downlink
RLGOMA@aaﬁ?‘gC‘i)Y%E%eSR B‘i]g%pﬁglscﬁeté%gs?gﬁls 19@ 09? t§1e£:mrrlt%b| le station's

RLCE MAQRII@SRA &ita B1éks 125 ﬂ:&ﬁk&ﬁ&@ Wik ba@tresponding dawkmmmtgsigae datp chankels

transm ssi ons, qne of the daq RL ontr nessages. capabl e of
bei ng sléAt Ap gescrbedrip gifgterd eé?‘ kﬂ% Iﬁg@%’fﬁau Hoét?a%@gﬂ? %5%1 Thacket
upl i nk ACKHNAGKLEREL R sERERARE c4OB RhRVidEveg whbkonvefiiinalmotares for upl i nk
RLC/ MAC dat a bl'ocks 155 received successfully by the network el enent's

RLC/ MAGtatiee®i ver 135. Additionally, the packet uplink ACKINACK control 30

nmessage 165 sent ﬁ;he network elenent's RLC MAC transm tter 130 provi des
NAGK i ndi c49028hs TisrEGRRS sietera O0Nimplemsnts oy RRQ sehnigges fosoafinn,

successfil,lonn Ol HRLORINC dhta BRI YecetveRlstd Mrfal iy @5 9is ViEndd S Recipient.

Accordingly, to acknowledge downlink transmissions, one of the uplink RLC/MAC control
messages 145 capable of being sent by the mobile station’s RLC/MAC transmitter 115 is an
EGPRS packet downlink ACK/NACK control message 145 providing ACK indications for

20  downlink RLC/MAC data blocks 175 received successfully by the mobile station’s
RLC/MAC receiver 120. Additionally, the EGPRS packet downlink ACK/NACK control
message 145 sent by the mobile station’s RLC/MAC transmitter 115 provides NACK
indications for downlink RLC/MAC data blocks 175 not received successfully by the mobile
station’s RLC/MAC receiver 120,

25 [0021]  Similarly, to acknowledge uplink transmissions, one of the downlink
RLC/MAC control messages 165 capable of being sent by the network element’s RLC/MAC
transmitter 130 is a packet uplink ACK/NACK control message 165 providing ACK
indications for uplink RLC/MAC data blocks 155 received successfully by the network
element’s RLC/MAC receiver 135. Additionally, the packet uplink ACK/NACK control

30  message 165 sent by the network element’s RLC/MAC transmitter 130 provides NACK



100221 Additionally, the EGPRS system 100 i nplenents the FANR feature to
provi de acknow edgnent information with reduced | atency. Wthout FANR, all
5 acknow edgenents of received RLC/ MAC data bl ocks are sent using control
nmessages, such as EGPRS packet downlink ACKINACK control nessages 145,
packet “plmoﬁ% CK control nessages 165, etc. Such pe@rtbheboiRssages do
not include any data, although they may include other RLC/ MAC control

i nformati on besi des acknow edgenent information. The di sadvantage of using
only control nessages to send acknow edgnent 10 information is that such an
approach can be quite inefficient, particularly when acknow edgenent
information needs to be sent quickly (e.g. in order to allow fast
retransghgsions ?orQlPliﬁd' ROORLAS ldita bRERY VEtho te@sik&d sukesiilRyIby M6 nsthvdbus of very
few bl ocks needs to be indicated (e.g. in |ow bandwi dth transm ssions). In
such scaemeit s RLAMAGserivar 183. acknowl edgenent information that is actually
useful is very small conpared to the capacity 15 of an RLC/ MAC contr ol

nmessage. [0022] 1 0 d@ditiomadly; the FEE RSy etpmyt 00 impdemmpprthe EANK: &atyrd tows

acknow i i [ AT j i iehd included with
the tr gﬁﬂggélkgh&%?élgﬁﬁ Eﬁ@@&&pgébé ?%Hclé&ﬁﬁh t@ﬁﬁ%@f f%gt ed exanpl e of
Fl G5 1, achndwneddeadgtyefitecéiné R hEMAG dhwarblackcapsém nsing cantrel wiessagesriuciRL C/ MAC
data bl o 5 is . ncluyd i PAN field 1 trapsmit.e i he 20
ot o RS Bk do el REEACK ohlidl s ad s, FRRATLERER RISk e 2

i nf or MBgdn@B] heNsades 6N kicO Bue cdnbi6l mMedsadel dihéd/ihddediay R1J0) daek altikbph i s i ncl uded -

in a PAN field 190 transmtted with the correspondi ng dowlink RLC MAC dat a
bl ock 1thsy may inghide PW%W%%@O‘E@R@O@%@HHQ?S&%? a{{ﬂﬁlew%ﬂg?f?ﬁiﬁ PAN field 185

i ncl udeﬁfcﬁmw&ﬁrm%isaamﬁ e 6RBIngf du &g?B%és@igégho?seﬁaﬂéck%wﬁ&éigaw edgnent

bits, wmth each bit providing an A NACK 1 ndi cation for respective 25

r ectt velnfumetoris ieksush amgpriedeh oo brigte insfliciens. mpiculply wWheni nk PAN fiel d 185
al so i nghy dgenafe}.%ﬁdrmg[ﬁ%g@sm saeklgﬁég)m bRlAbSHolGast he bl ock
er of the data blo d

sequence nu t ck corresp ng to the tirst data bl ock
i ncl udextramsntissions ef erpmedlstyaretslivoliocks)ae médn By statis oRBeryifew blockimeedspl i nk PAN

field 185 further includes a. i.nni-ng. of wi_ndow fiel i ndi cate
whert her o d st e e 40 B8 SeRE Rl RIS il

cor r es pashddwigdgemehhiafosfateghaiis aguadtfy ubdfal is eagismell vomphowd taliadapadited by t he
rec 'verﬁm t he, acknow edgnment information. WO

201b7 129F B PbBEsasF- [0024] As specified by the EGPRS

standards, t o] ink PAN fie can enpl oy, SSN- based. encodi hg or
1o paoed ddirdle Tonetins eace T ANR e SRR bR REY iR AN
field 1QQeitAginiwesinap AP fitidahdudedvibIbt fruRhikbsRAGT an ROVNIAE! ddtaagodescr i bed
above for_ the uplink PAN field 185. In the case of tine-based encodi ng, the

downl i nke thanusirated qrampls of KEG- o akoppledpmentinfprmation for reqcgtigfgfthcul ar bl ocks
bei ng agduink eIBNALEER] BTbARD 75 is included in a PAN field 185 transmitted with the

20  cormresponding uplink RLC/MAC data block 155. Similarly, acknowledgment information for
reception of the uplink RLC/MAC data blocks 155 is included in a PAN field 190 transmitted
with the corresponding downlink RLC/MAC data block 175. As specified by the EGPRS
standards, the uplink PAN field 185 includes a reported bitmap (RB) field providing a set of

acknowledgment bits, with each bit providing an ACK or NACK indication for a respective
25 received data block being acknowledged by the RB. The uplink PAN field 185 also includes
a starting sequence number (SSN) related to the block sequence number of the data block
corresponding to the first data block included in the set of data blocks covered by the RB
field. The uplink PAN field 185 further includes a beginning of window (BOW) field to
indicate whether the SSN field indicates the identity of the data block corresponding to the
30  beginning of the receive window maintained by the receiver providing the acknowledgment

information.



based on the tinme the dowmlink PAN field 190 is sent. [0025]In general, it
is expected that acknow edgnent infornmation provided by a PAN field is |ess
reliable than the acknow edgnment information provided by a packet ACK/ NACK
control nessage. The reduced reliability of the PAN field generally results
10 from | ees2@onns7idet ection and correction, |ess robuaT/eewdneg’ or bot h,
bei ng enpl oyed for the PAN field than for a control nessage. Because of a
resul ting higher probability of false positive detections, PAN fields are
generally treated with caution to avoid the possibility of any serious
failure arising in case of such a false positive detection. For exanple, as
a result of false positive decoding of a PAN, an RLC/ MAC transmtter may
incorrectly pHI2HEVeAs bmtiﬁ&&hynﬂﬁl&?%tmmas ioheodtremtials PANERId Eadan ed

successfu eer ere au the tr tte to_renove the

bl ock fr* HW:I%E%& I’%fﬁ% cf’d‘B%Pf Tétfle'g%gﬁﬂ’fﬁ gfs‘ﬁ}tﬁrfasee? fgpding te t ent at i ve
acknow eldgmRik PSNIeR! (J06hdRideS th RB 6T, &k Bsmiem a'hE[EfB’WIﬁVM%ané@t e) is
used to | ndi cate t hat_ an ACK indication_has been received via a PAN field,

and not appye far the eplatk BEADXARIAAGRS c Bythe ease pbimerbesed F@ﬂ‘)d’agﬁh@%"ﬁﬂl@k%\ﬁ ansni t t ed
dat a sbl gy 196*1661@&9% REMiAE, VRS %‘E‘QQ‘ b %Qﬁ%ﬁ@wﬁb Gltte féﬂﬁﬁ

associated with at |east the foll four nt Stat es ACKED
(posi t i vhebegd cadhaniong thd dewnlink Wﬁﬂd\lémﬁﬂcxﬁovﬂ edgment ), TENTATI VE ACK
(tentatively acknow edged or tentative acknow edgment), NACKED (negatively,
+ acknow edged [#125h egbltgexmaiaﬂ ksrmt@dbhﬁm&nowedeﬁbm iNGrnAd@ién @pﬁm by a

acknow w edgnent ckno edgrrent
i nfor m?ﬁ%ﬂﬁ rigslsolglsss gl rlHéB":len ?‘88‘”?3%‘8“}‘8#0 jgign B‘i’gf’@ f’i}b?:%c ct [ 0026]
As ment IAEiémJMOVmﬁOMeEh@/ I%Gréduaaismhatlﬁlﬁy 0B PAN fidld Seuendy rddaNe i ts

ass | at ransm.,t w ndoy unti,l | dest block in the w ndow IS
ass i atfg"(ﬁn fﬁﬁﬁﬁf"éﬂet (R AR ?%’Ee&t“(q’ &8s ro%%ﬁxqo dingegrdoths beipgemployaditen t hat t he

ol dest hhOPANNRE theffor & 8oy @edsage] Bétausk Bfa?iresﬂlﬁ%s]ﬁg&?ﬂ%bﬂﬂl Ryloggiat i ons, the
nmobil e station's RLC MAC transmitter 115 will retransmt uEI I nk RLC/ MAC

dat a bl ROREVe detectans, RGNfickdsiareeenemlinrsated withcagtiemtogveid theawssbidityd upl i nk
physi Calan?@érﬁauﬁéﬁﬁﬁ%hslﬁgﬂl &@éoﬁﬁﬁ{‘a & ds'e?ﬁﬁ{lfe%erte%u 470 % e, 36 Ads@p 105,

but the nbbile station has no ot cks 0 sen ., such as no
new dat ®fFllsdesitive dgspding ol asPAN: méﬁs@ﬁ%@ttm@anmmmaﬂanaa@dmhmeehhtw th the

NACKED qQf, RN ANGA u hese T Tl VE .ACK bl ocks have
| i (kjeﬁ:%y beéﬁni Boey ve%%a(t}%gggmféy‘%as L‘P'gsﬁglﬁ sltﬁﬁﬁr'ﬁgr TR 135, t he
mobi | e dtaagrhitter ts r@t@eMImqkafmmm tasmitbaffed. [To &okicnsh sedeustfhiiresht ti ng such

TENTATI VE ,ACK hl OCE when ere i,s nho other, (g(g, until a packet
upli k. AR B P e e P e 7 o R TR e stin s el e
TENTATI \dcinftckiehha ak 8 CKsindiegRin\hasbdeh hee Ry vialalPow fEld tAAg 56t \kié Ppdckett O be
associ at e&)m (H(
ACK control message, for a previously transmitted data block. Therefore, a
20 transmitted RLC/MAC data block can be associated with at least the following four
acknowledgment states: ACKED (positively acknowledged or positive acknowledgment),
TENTATIVE_ACK (tentatively acknowledged or tentative acknowledgment), NACKED
(negatively acknowledged or negative acknowledgment) or PENDING_ACK (pending
acknowledgment or pending acknowledgment, that is, no acknowledgment information has as

25  yet been received for this data block).

[0026)  As mentioned above, an RLC/MAC transmitter generally cannot move its
associated transmit window until the oldest block in the window is associated with an
ACKED state (i.e., until there is confirmation that the oldest block has been received). Thus,
in at least some configurations, the mobile station’s RLC/MAC transmitter 115 will

30 retransmit uplink RLC/MAC data blocks 155 having a TENTATIVE_ACK state when a
corresponding uplink physical data channel 160 has been allocated to the mobile station 105,
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an ACKED state and allowing the transmt w ndow mai ntai ned by the nobile
station's PLCOMAC transmitter 115 to be increnented). 10[ 0027] During

typi cal FANR operation in the EGPRS system 100, the network el enent 110
will poll the nobile system 105 to provi de downlink acknow edgment

i nformat i og,d 14 Pgs/AN field 185 acconpanyi ng a subsequgiicadioleidseRLC MAC
data bl ock 155 until the network elenent 110 needs to nove its transmt

wi ndow (e.g., to allow transmtted downlink bl ocks NACK ed by the nobile
station to be quickly retransmtted). 15 Then, to allowits transmt w ndow
to nmove, the network elenent 110 will poll the nobile system 105 to provide
downl i nk acknowl edgnent information in a separate EGPRS packet downli nk
ACK/ NA L i onf. ' i.ously
fransm (rogn Sty FEIGOREnd St fPhioll Brorlih ERR T RY hODIRL DR e L,
when t hepredbisletrawsaitedddd blocks gsedciatal wich the HACKED onAENDKNG KO wiatedy e nt

i nf t i P, el t 1. bi | e. f] 105 h

upl ik Foen sy SRVERTIVIE S Bochdiahe [Ty B resRuBhBY B ed@Pan eopon
to t_hg_ p&éﬁem\ﬁsﬂlm,w][}jﬂﬁk&:{iydﬂQML&G{]&OWWDWQEbﬂﬂﬁ t her e%

rovi di ng ear contirrnmation o e do n al a OCKS na a W n e
Pt k GpgRis TR B e oaURNES TTVIE ACRAORKT D54 TPOTE bR  oven | 1
the onl y, @ FBARENGIiHIR K CRIAN A @kacoRlrSIGHe %%ﬁtm@e&mir&idgsacﬁ,&ée@@ﬁ&fm@evi ng a

5
TENTATI VE_ACK state, a conventional EGPRS nobile station i's required to

resend tRENTAENEARCKDIachk ipreseikediitharcbarallawingibranhicnls tphapssedisted With r esponse
to the p% ACf(Ef) &?att)é:) é%[w’allg\)éﬁg tﬁfngalﬁ it witrdo i Hn\é@ag‘% rp(lb?ig Etaﬁ&?ﬁ_l | kel y been
Y The network. Suc t he

al ready recerve h a retransm ssion o ENTATI VE_ACK
bl ock haRLCIMAC ¢ratmemtériltl 5 teepiaciemkedtyd)si nce t he TENTATI VE_ACK bl ock has

| i kely been already received by the 30 network and the network cannot
advanhke its t{pea¥m Durihgypivali2sNR operatarkinokd BGRRE ststann i@y dmnetoork ecei ved

only via,a PAN, . 1Q, C rast.. the i.le station.105, of .the i]Jlustrated
ol & drprigLo piaalhe Ebte HREmRG foPh wrRRuA R KbV | o et at fon s
RLC/ MAC infomation ih @ife PLANS fieldn 85 aq@niphgyipas kithseghomupiiftkR PCKI AR GHta Gk r ol
nmessage 145 to the network elenent 110 in response to a poll for PAN when

t he nobi 1% wiibite gerweEcelemeny | Lhnsektormevenigdragsph WHdgwIe 21 Beplla®s oci at ed with

a TENTAT{Emffd aotalifk BISIBINNTIO 8 By BR motiR$RAbN fobeliRKGEWREKIeBY NOT
requiring retransm ssion of these %’ENTATI VE_ACK bl ocks in this case, the

mobi & sThani Erllewsts sapsnyewinderdo pats dhe nesvprk iclermepiCd O valbRoE Bismadile nes sage
ol ermerbarT o tefroGlde ARphtink Rl dgitcnt W ImpoRARAERL POPRS packet 1o 145
i nst ead dfwrtlink ACANNAZEK sangbbisessagssidafe.gab ahen ednfirmptionudiprardouplyovi di ng nore
acknow eg%%%edib?gc% 'gg%cﬁa%h Mﬁ%‘ TE&%AH‘?VEER&k%?a%)' i} ux"i)hermore, when the
mobile system 105 is polled to provide downlink acknowledgment information in the PAN
20  field 185, but the mobile station 105 has no uplink RLC/MAC data blocks 155 to send, the
mobile station 105 can respond to the poll with a packet downlink ACK/NACK control

message 145, thereby providing early confirmation of the downlink data blocks and allowing

the network element 110 to advance its transmit window.

[0028] However, even if the only remaining uplink data block to transmit is a
25  block having a TENTATIVE_ACK state, a conventional EGPRS mobile station is required to
resend this TENTATIVE ACK block with an accompanying PAN field in response to the
poll for a PAN, even though the TENTATIVE_ACK block has likely been already received
by the network. Such a retransmission of the TENTATIVE_ACK block has little benefit,
especially since the TENTATIVE ACK block has likely been already received by the
30 network and the network cannot advance its transmit window based on acknowledgment

information received only via a PAN. In contrast, the mobile station 105 of the illustrated
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10 PAN and confirm ng acknow edgnent of any previous downlink RLC/ MAC

bl ocks 175 sent to the nobile station, thereby allow ng the network el enent
110 to advance its transmt w ndow earlier than in a conventional

i npl ementati on. An exanple inplenentation of the nobile station 105

depi cti ng wap@ont3af such transm ssion prioritization PEV/EARIPRTed in
FIG 2 and described in greater detail bel ow 15f0029)The network el enent
110 of FIG 1 also supports a nobile station transm ssion prioritization
schenme that can be achi eved even with conventional nobile stations. For
exanpl e, the network el enent 110 operates to determ ne whether a received
uplink RLC/ MAC data block 155 is a duplicate of a previously received data
bl ock. &héiple aniplerg tmmm@siomoenmmhnﬁ otieh tidasdiileadon’n RECA4AEr det ai |

bel ow, the netwrk ele 10, 20..i nf ther the re dupl i cate

ool i Peeme | ten sprbBR packs’ dosnini AR AER RO er et KT VRISt at e at
the ”Dbhét%oﬁée?éméani ﬂeﬁﬁ re ?6ns§ @H@p@t REPANHR tHEmébile sEM6Mh@A®DnE fPENDI NG ACK
state). t he network enent 110 infers that the duplicate uplink RLC MAC

dat a bl BbR:/M&@ data bhepke &3 Saseasiagdrwithes TWATI‘OEM@RS@M@@&W thee nobi | e
st at SO”res%ﬁ toa@g nethBHS rqﬂb?regg%ﬁ'nlgi t%h &&ﬁﬁesg%ﬁmﬁﬁ}zg@gﬁ&\éﬁyﬁw bl ocks

to sénd net wo ele rep aces any N i ntended to
be sent thiocabd) themdlile statidorat 05aman 66 tkm mahka dpwhlinkf @@K&\Mﬂ%ﬁ Icattroal owsEagan k

ACKINACK rol roce ses the nobile
st at i onl’i% tﬁ‘%"‘qt‘ﬁ‘a §f?ﬂ%flt ]glﬁ«?a’ihf’%\ %08‘66‘% %r‘m@e atg’ &é‘?g tg%d above.

An exanphdkei dondfe ACEYN Q0K ontidl endd@iphd4 KinstegheMhe BAN 1aspiemk butgtagtigdpor t of
such transmi ssion prigritization js ill ustrated in FI G 3 %gd described in

gr eat er bersfils suchehRO¥Ring mgrs sakdoyipdament BETMERSD 1B GBS PIOYIEEIBE Al t hough

t he gxapRheapldcARRHiIRSdcRA0AEdReht bZRY b&wldﬁ@amaﬁlkm@m@mm kéne! osed
herein are descrl pbed i n the context” of the EGPRS system 100 of FIG 1, these

exanpl etathe motide siarpnapprabutllosviesihe petwodedemsnt éﬂh‘i?taéﬂﬂﬂ%ﬁs wemitn any
communi %%ﬁdo%aﬁ)é? hﬁmd apco éxﬁx%n?%ﬁ@% g@cﬂ? MM dxa ferﬂ?l {efRnE@ch JtenPr OVi ded

via a control nmessag VI a ran mssion inafield
ac conpampibiigstatiahait0a db;blcmig supportt df encrhiraesmduen phaitgtmmas dlpstodted ind 1R C/ MAC
transm tte Iudedlnthe nmobi l e station 105 and the

I d r.eceive
net wor k é‘f‘%ﬁr@sﬁ{}befi’égmgﬁe’f(ﬁ%% THe exanpl e nethods and appar atus discl osed
her are d i bed from.t enen on by the nobile
CtatPon 105, TPRY g emelark Bnfifi IORENRL G aR nrPRis AP A dRuY ol o be
i mpl efTElﬁ*aﬁsﬁ&uE‘sYodﬂiiﬂnﬂﬁtm EdheMk e dn bk BOhieved even with conventional mobile
stations. For example, the network element 110 operates to determine whether a received

uplink RLC/MAC data block 155 is a duplicate of a previously received data block. Then,

using one or more techniques described in greater detail below, the network element 110

20  infers whether the received duplicate uplink RLC/MAC data block 155 is associated with a
TENTATIVE_ACK state at the mobile station 105, or some other state (e.g., such as a
PENDING ACK state). If the network element 110 infers that the duplicate uplink
RLC/MAC data block 155 is associated with a TENTATIVE_ACK state at the mobile station
105 and, thus, the mobile station 105 has only TENTATIVE ACK blocks to send, the

25  network element 110 replaces any poll for a PAN intended to be sent to the mobile station
105 with a poll for a packet downlink ACK/NACK control message 145, Such a procedure
indirectly causes the mobile station 105 to implement the transmission prioritization
described above. An example implementation of the network element 110 depicting support
of such transmission prioritization is itlustrated in FIG. 3 and described in greater detail

30 below.
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10[ 00311 A bl ock di agram of an exanpl e inplenentation of the nobile station
105 included in the EGPRS system 100 of FIG 1l is illustrated in FIG 2. In
particular, FIG 2 illustrates exanple inplenentations of the nobile
station's RLC/MAC transmtter 115 and the nobile station's RLC/ MAC recei ver
120. In theydddheiphsat ed exanple of FIG 2, the nobil e @it QfomedR < MAC
receiver 120 includes a polling decoder 205 to decode polling nessages 15
received froma network elenment (e.g., such as the network el enment 110)
requesting that the nobile system 105 provi de acknow edgnent information
for downlink data bl ocks (e.g., such as the downlink RLC/ MAC data bl ock
175) previously transmtted by the network. For exanple, to inplenent the

EGPRS FANR fegﬁﬁ“}e’ AlBRugPht E%ﬂﬁ%ﬁ%%ﬂ%ﬁiﬁgﬁﬁfzaﬂ&g%gﬁo@s Jnﬁégpga\{aqﬁjsnpm | for

PAN message 206 requesting that 't e system provi such 20
acknow edigetesed hessinmrerdescailbediim thy cpytpktfof EledEQRR Gsystesuldh ofBIG.HethBAN fi el d 185)

acconpanyj ik G | o s T as the uplink RLC/ MAC data
bl ocks 1 tl%%%ﬂei&ksraélﬁ gﬁﬁ%{ﬁ%scf %F %e E‘%gﬁj%%dtaﬁ%ﬁ E‘?r uﬁ%ma{"f%tcﬁl@’rnug‘fg}?ﬁllsés,tem he

pol i ng teshidesckdoOBledmyer afatation cadeipr@ddgdatd a éntroRPARdEREga0e 208
requei;i n@atrtlatl t he nobi.l e %sge 105 pravide s%ch acknow edgnent

i nf or Trat POTPGINCE YR BasaisoaddR e'g]é‘ﬁ%’@ipa%%?pﬁﬁ leeks Ryirreggpidug thenessage
(e. 9., sSkmimab &thd RECAERBTaRMIKEE astDiildikinbGHINAGE SO0 DhioB6SaRe 145) .
100321In the illustrated exanple of FIG 2, the nobile station's C/ MAC

transni t fhemetrpek clpmeniddQ althougaihronpmalyansthels endanpastusidiscloseldieradiget o
process askcddiRm e Perspdedi o gl;%ﬁlegt%aor( E%ﬁfl@gat?d 19598 d¥§1$%8 herei n)

storing acknow edgnent 'states a set of previous y transm upl i nk

dat a bl oetasplemethodssnd Appisatesrouldisorhie imRplEmkNG] bintha nbivedkser8@t3%).. During a
current processing interval, the exanple acknow edge state array processor
210 Updat es af®3Yr odebledsdisgramiof e exaoiphowipbagatatibmbitha mobile @itiaEnss i n V( B)

correspopdi . upl i ] ocks in. t uprent tr it w ndow
mai nt ai ng] f“g‘f}* i tﬁ% érmgﬁ%y Sge amboogﬁédﬁléﬁi}ﬁ%mf‘?ﬁh@ﬁ? ?t @Pﬂfﬁi%&gﬁi xanpl e,
tthe tset dlilitﬂatdstrmamwgaplsmma\;l\c/ms bﬁ?he ﬁito@neﬁgt;ioﬂ’mk WMAC@ra%iﬁ%anﬁf\i% % ocessed
starts a ~transmyi n s.stgrtin ock sequence nunber, V(A),
correspo%'ﬁin}? ilg f)tg???es %ngé%fﬁ’é{ﬁrc On%g’@r‘"‘ﬁf‘at?ﬂExaé‘l'Fﬂl“'e%f[FIGp%iﬂFﬂ(m@@ka bl ock
5 not assatinna RIIC/MAD reesivAQKBEHIdRS € polfifg dQXH&ANUS td QechiepdMiRGhesspguence

nunber, V(S),, of the next uplink data block to be transmtted, wthout
ext eﬁ{ii n’&ged%%dtf%ﬁngﬁgﬁof et ffmpvrush sxthe pggworl glemept A1 Qapqucsing shat theocessi ng

it ti i i
iterati Oﬂobﬂef'@staﬁkl'09M&%@cﬁ@ﬂﬁgﬁfeﬁﬁﬁ{oﬁrﬁ%ﬁ%ﬁ@&ov@ﬂq& Ui %fo@?sk(%%\%s%c&gnen ¢

acknow edgnent state for any uplink dat. for which ac
i nf or mat fyenligk 84.GMAL daisiblogknty 5) previonsdly bensmitiedtethe upworkk Fdat a bl ock

for tranghphl RNnp¥enldfhERBPRS FANR feature, the polling decoder 205 may decode a
received poll for PAN message 206 requesting that the mobile system 105 provide such

20 acknowledgment information in a PAN field (e.g., such as the PAN field 185) accompanying
uplink data blocks (e.g., such as the uplink RLC/MAC data blocks 155) to be transmitted to
the network. As another example, the polling decoder 205 may decode a received poll for
PDAN message 208 requesting that the mobile system 105 provide such acknowledgment
information in a separate EGPRS packet downlink ACK/NACK control message {e.g., such

25  asthe EGPRS packet downlink ACK/NACK control message 145).

[0032]  In the illustrated example of FIG. 2, the mobile station’s RLC/MAC
transmitter 115 includes an acknowledge state array processor 210 to process an acknowledge
state array 212 (designated also as “V(B)” herein) storing acknowledgment states for a set of
previously transmitted uplink data blocks (e.g., such as the uplink RLC/MAC data blocks

30 155). During a current processing interval, the example acknowledge state arTay processor

210 updates and processes a set of acknowledge state array elements in V(B) corresponding
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10 station's RLC MAC transmtter 115. 100331 For exanple, after
updating the acknow edgnent states stored in the acknow edge state array
V(B), the acknow edge state array processor 210 processes the array V(B)
and selects uplink data bl ocks associated with a NACKED state for

retransm sgoedo/1ib7ino uplink data bl ocks are associ at CTWA2M0Q0SKCKED
state, the acknow edge state array 15processor 210 sel ects the next

avai l abl e new (e.g., non-transmtted) uplink data block for transm ssion
(assuming that the transmt w ndow has not stalled because a maxi mum nunber
of uplink data bl ocks have been transmtted since an oldest uplink data

bl ock still not associated with an ACKED state). However, if there are al so
no new tol fosawplitatiata blookdds tHeawureitdransraih wiridowwiaatiainedizpsthe mebilesgtionishe

Sl oot daarAT Fdedles P 0" SEaRTF e BRI iRk RebBl ),

retr anW(B? & W uplherprsasackne wt @ gamsatit winfilerseiating bhek sepenoget  been
received for _ such previousl é@t ransmtted upl icﬂ'klgabl Cks&@kl f, bE{(‘)ﬁé\ever, t here
are al Swmber Yeh). axrespinding) to thedlock serueaseympey 9 ¢ ‘ﬂ%ﬁﬁl‘ AERDC e the
acknow r@@&@o&&t@& Gittdd AYKRDOGRS 3Rd exddilds S @6 8@@1@&2&&@13 BhthBeY, Mggﬁé)ofmd sel ect's
upl i'nk data bl ocks associated with a TENTATI VE ACK 2bstate for

r et r ansrkspliock d4th blesluwede sersiittd adthevtexisndiag past p provilisd Sindopsizes WSk t ed

bl ocks mi ll need it LI red ' ' it ai ned by
the moditieatatt s e fer AR L o gk ARa b SRR 2, vy
i f t herthe ask@owledgmenostatp formiy dplivk datadddcks &g sdidhackawigdgment iFfeREATNVE ACK
state, the acknow ed state arr e} or 210 indi.caies that there are
o up! i 6 Petesrenietard fiep saect £ A e PR Gk SR RASHREDS e HeBhe | oG

exap! estatioh® FACMAY eogritet 8% array processor 210 al so obtains a polling
for PAN indication fromthe polling decoder 205 when the requested polling

type is a pqbdssf or Fér (RADbIE Safigr updatiig ©6 pekndivitdghent atates stoiedéglthpol | for PAN
message 206). It the polling for PAN indication is ceived fromthe

pol | i npckpaderiae satszuray YEB1, i agknanBedes aigle aspnPRCesorhl U prsesedss 2240 has

sel ect edgag aRENIAR dplikk 834 BloblsQSdbcicd vilh2AVAOKEDkidd P fotfabidnfshionplif Nk dat a
bl ock associated with either a NACKED state or a PENDI NG ACK state for 5

t r ans i ssipdink dath bloghksianoamesiried withhe N AGKER) stpie.dheadkpowlodey St #fains its
sel %t i &ch%or ‘Q’ﬂd &:ﬂ:cts the next available new (e.g., non-transmitted) uplink data block for
transmission (assuming that the transmit window has not stalled because a maximum number
of uplink data blocks have been transmitted since an oldest uplink data block still not
associated with an ACKED state). However, if there are also no new uplink data blocks (or
the transmit window has stalled), the acknowledge state array processor 210 processes the
20  array V(B) and selects uplink data blocks associated with a PENDING_ACK state for
retransmission (because acknowledgment information has not yet been received for such
previously transmitted uplink blocks). If, however, there are also no uplink data blocks
associated with a PENDING ACK state, the acknowledge state array processor 210
processes the array V(B) and selects uplink data blocks associated with a TENTATIVE_ACK
25  state for retransmission (because acknowledgment of such previously transmitted blocks will
need to be confirmed before the transmit window maintained by the mobile station’s
RLC/MAC transmitter 115 can be incremented). However, if there are also no uplink data
blocks associated with a TENTATIVE_ACK state, the acknowledge state array processor

210 indicates that there are no uplink data blocks to be transmitted.

30 {0034} In the illustrated example, the acknowledge state array processor 210 also
obtains a polling for PAN indication from the polling decoder 205 when the requested polling
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uplink data block is to be transmtted with the requested PAN field.
However, if the acknow edge state array processor 210 has sel ected a
previously transmtted uplink data bl ock associated with a TENTATI VE_ACK
state, the acknow edge state array processor 210 revises its selection to

i ndi cate t{gioidiBifare no uplink data bl ocks to be trapsHabiBdeesHs
10described in greater detail below by indicating that there are no uplink
bl ocks to be transmtted, the nobile station's RLC MAC transmitter 115 will
transmt a separate EGPRS packet downlink ACKINACK control nessage 214 in
response to the network's poll for PAN nessage 206, instead of
retransmtting the uplink data bl ock associated with a TENTATI VE_ACK state
as an Upfpk fa fRIUGEMEAN %2, EirRshondhg thh kdeeidedN fol AN ridBage DD6Y. tiphoat i vel y,
t he acknow edge st.ate array processor 210 could maintain its selection of

t he upl POHBGEF BAD) indikatipn derdreddram the pallingdaserten 405 sex the agkaowigdge | ndi cat e
t hat thgaé%hﬁfbﬁeespd&%héssse@éé@gh@&%ﬁnmé daa ﬁo&%@ﬂg\é@ﬁ@% @bge to allow

subsequent processing to determne that a separat packet downl i nk
ACK/ NACHplinkrsiatadilockesweigied vith eitheyeAAKED stateor BHNENIINGE MUK statedak and PAN

conbi nat, | . 165/ e | .20t network's poll for a
oo R SR B8 B ol SRR bR e R T RESKG o Ve

st ati onugliik dafa Hidosis B balkmosmined willetheaequesiob PAN field. didweyepifakessor 215 to

bt ocess kot HED TR PEATH e SPBHOGF Prsbiels TR BHER 8 mesSages.

over trBReKESsdiNE] With REENVACIVB! ACK saed thelabhiohwiclich StaRRYray BREESSIXANYI Ng PAN

fields). However, the transmt priority processor 215 also obtains a

pol | i ngTsMsPs Wlertien te andicie thatdhare fre np oPlinkptaikleddds bomsmifipdt Asat s upl i nk
tr angm §&LOR ih Breh@SRABRIN b iftRlRE thaPikle JfOfo gmﬁé%@@% @epecial case.
For exanple, if the transmt priority processor 215 obtains a polling for
PAN i ndiransmitdng. dia ehobiestaitirrofi-@ddaC srpgmitien 4 ywil trovwstosep@3® B RSel ected a
next bl gek. f QlnlheRSFS R ' | at | 3 ENTATI VE ACK
state, ?ﬁ%ﬁ theitraﬁgﬁ?§tgﬁfggﬁbyk%%gg%%§§§&%%%tgﬁngéﬁ¥%5p§éﬁg d uplink
data bl messageld(Snipstead of retrapsmisingtbe eplinRAltafhledkdssocatedevitraansm tted as an
uplink REQEMARVE ACK state as an uplink RLC/MAC data block 155 with a PAN field 185.
15  Alternatively, the acknowledge state array processor 210 could maintain its selection of the

uplink data block associated with a TENTATIVE ACK state, but indicate that the selected

block is associated with a TENTATIVE_ACK state to allow subsequent processing to

determine that a separate EGPRS packet downlink ACK/NACK control message 214, instead

of the TENTATIVE_ACK block and PAN combination 155/185, can be sent in response to

20  the network’s poll for a PAN.

[0035] The RLC/MAC transmitter 115 included in the mobile station 105 of FIG.

2 also includes a transmit priority processor 215 to prioritize uplink transmissions. In
general, the example transmit priority processor 215 prioritizes transmission of most
RLC/MAC control messages over transmission of RLC/MAC data blocks (including any

25 accompanying PAN fields). However, the transmit priority processor 215 also obtains a
polling for PAN indication from the polling decoder 205 and treats uplink transmissions in
response to a network pbli for a PAN as a special case. For example, if the transmit priority
processor 215 obtains a polling for PAN indication and the acknowledge state array processor
210 has selected a next block for transmission that is not associated with a

30  TENTATIVE_ACK state, then the transmit priority processor 215 allows the selected uplink
data block, along with the requested PAN field, to be transmitted as an uplink RLC/MAC
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data bl ock and PAN field conbination 155/185 with the normal priority
associated wth transm ssion of RLC/ MAC data bl ocks. However, if the
acknow edge state array processor 210 has sel ected a next bl ock for

transm ssion that is associated with a TENTATI VE ACK state, or the
acknow edggp sdigigsarray processor 210 indicates that tHEII@E2000800587 upl i nk
bl ocks to 5 be transmtted, the transmt priority processor 215 causes
transm ssion of a separate EGPRS packet downlink ACK/ NACK control nessage
214 in response to the network's poll for PAN nessage 206, instead of
retransmtting the uplink data bl ock associated with a TENTATI VE_ACK state
with a PAN field. Such operation achieves the nobile station transm ssion
priori tdafa&ﬂmmndewrﬁd@mmnahmmn lasfbsﬁgwinh thia noingn! p:émréy asseciated withat ed wit h not

10 transmtting IVE ock respon a PAN.
100361 tﬁf‘sm’é%? o Bﬁ% Pﬁ' ﬂl?rf"gg% g Stgr?a;%%ﬁgmcrsg%rsm ssi on
priori td;3qhd Qkcled ratneyarbmc@ S MIRENDINGs Akciltbd Gk a TENTHTIVE ACEnsnmitted in

response to a poll for PAN nessage 206, n exanpl f the poll for
PAN rresﬁ%@@rQ@@CK@W#@&%W@GH%BFOF%@T&&QH@W@EI@@ @?fataéefg’r Syk E‘P&?ﬁségsor 210

has selig (‘t}\ﬁﬁg'gi@tgd W Dl ?h@mg RcKssBS B8 GLa e Harkmisdioh bf @ sépahild IPREK state,

t he "ackno e state ar ocessor 210 can revise its selection to
i ndi catpckd dowlh&r@%ﬂ\hﬁ% cortol missaiget 2 46h cashanse 1§ thenatwerk ol ferdP AN

R B e SR Bt ) eser 20

FansSm $s1 0N 1 IS associ ated with a
PENDI NGACKA SIVE_ACK fiste twithasihiN figldi Suchtopepriocashiyes Ba mobdnsttams e

transm ssion of a separa ket roI 20

mes s ageTPEMISSIAN PRAFEALE ‘ieécrﬁ’ﬁgﬁ?f’é’g\ﬂg ‘%‘ﬂbgml’enleﬁ?‘s aﬁﬁﬂ%é‘d@ 206, instead
of gt r@aﬂ@x’ﬁlt{ﬁ% MENMTNE Ip(ttq( gRbkinkHolscas s gl ra®AM.t h a PENDI NG ACK state
with a PAN f 037] Wil e an exanple manner of inplenenting the

exanpl e nobi b@s@tam&estls&%e eian{aléz-m bR atibRedan ekteatbthe akmshiésionFl G 2, one or
nore of the eI enents, processes and/or 25devices illusirated in FIG 2 may

be conbprinsidizatinnigheg to qauseFNINGKH Aldnblogksdo n%tmeﬁliaﬂ%ﬁlg IREHPERSE YD enent ed

I n any r 4 R¥ idbasivddne exanpl e
RLC/ I\/A rngggelr)!\?g?{nesgagé %kﬁemesﬁgﬁ%f%%k qf{nﬂe%g/‘gg(%m%g%hét he 1ex ar%l e

acknow sugke mkaowledgerstaje m@e@smr Dichas salestadanmpliek dataiplask assqsiatas i t v
2 105 of
Pl o5ty 2 ENBS eACK TR g SREIcRcdhe shigfrEy BIERE So MBIkl B0, 05 O

conbi naiellernﬁoxm‘o ihdicakvhatahers an‘et:mpbnlaatmﬁ ldpcksite bevaansmitEdu &ddntlonalleaf)oanpl e, any
of the a. é?na 1veE y,Rl'tiJe g@k%o&v e ge Srgitlé Exrererly p]i%CSC,SSOI B?O E Qig()tgd a next MA\& fO?CeI ver

transmission that is associated with a PENDING_ACK state, the transmit priority processor

215 can cause transmission of a separate EGPRS packet downlink ACK/NACK control

20  message 214 in response to the network’s poll for PAN message 206, instead of
retransmitting the uplink data block associated with a PENDING_ACK state with a PAN
field.

[0037]  While an example manner of implementing the example mobile station 105
of FIG. 1 has been illustrated in FIG. 2, one or more of the elements, processes and/or
25  devices illustrated in FIG. 2 may be combined, divided, re-arranged, omitted, eliminated
and/or implemented in any other way. Further, the example RLC/MAC transmitter 115, the
example RLC/MAC receiver 120, the example polling decoder 205, the example
acknowledge state atray processor 210, the example transmit priority processor 215 and/or,
more generally, the example mobile station 105 of FIG. 2 may be implemented by hardware,
30  software, firmware and/or any combination of hardware, software and/or firmware. Thus, for

example, any of the example RLC/MAC transmitter 115, the example RLC/MAC receiver
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120, the exanple polling decoder 205, the exanple acknow edge state array
processor 210, the exanple transmt priority processor 215 and/or, nore
generally, the exanple nobile station 105 could be inplenented by one or
nore circuit(s), programable processor(s), application specific integrated
circuit(s) Lfda$37y . programmabl e [ ogic device(s) (PL%&«)@M‘%OW&})I‘ field
programmabl e 1 ogi ¢ device(s) (FPLD(s)), etc. Wien any of the appended
clainms are read to cover a purely software and/or firmware inplenentation,
at | east one of the exanple nobile station 105, the exanple RLC MAC
transmtter 115, the exanple RLC/ MAC receiver 120, the exanple polling
decoder 205, the exanple acknow edge state array processor 210 and/or the
exanpl €13, @HE%E&IE 195619 Hééo@ér%?%ﬁ@éx a%h?ovh@dg%%t@&fﬁ&%&%b%orlﬂ odefined to
i nclude a’'tangi Te um suchas a nenory, digital versatile disk (DVD),
conpact the |esdmr(l€®}nsmeltmmntysnrg¢qswg 2yel/gomprseereralhy therexamplawebde  Furt her

o1 emont S5 TORTRAE SE R Borti ] G ot Pebl 9, e WSS " F0CE

i |'1ust r giptidation spdctfic iﬁtegzﬁfhd/cﬁbuﬁ(ﬁ)}(AS[((’:(h)),ctﬁogmnmablbdxrguodnmoe{s) @ipe all of

the illus d el enen ces evi 15[ Q038] A.b] qck di agram
of ah 9‘5{%6}}@ {’lﬁg‘?ﬁﬁgﬁfcefﬁ@qﬁgﬂﬁ ﬁ 0?%6 LPF@fiffJo‘gﬂmi n the
EGPRS Sxx%trwté.@&aepi pllr}la@soﬂwa@ ahdi/bmxhwr@ﬂnﬂiﬂn&héaon%t Idaft p@bfdheul ar, FIG 3
illustrates exa enentations of the network elenent's RLC I\/AC

transmi s)saerrplellaebngﬁéﬁtlphé%&wmmp@?é%mﬂ‘strm@tm@5 desxgmple135. 1 n the
| | |
i1 ust rgigﬁgﬁé%&%mr ?{)l @g%ﬁﬁ?lekgﬁngg%ééﬁéﬁog BB zn?e RAfdMWBSpe" RS ver 135

i ncl ude uplrcate ect or to detect whet her” a recei ved
upl i nk ehaﬂyanrbctes@kzttbarqur the pchmpls tmnsneit pliargyl propessend IRaG Harddy daprasshl ock 155)

S 3 JuBLAER1p8lae, AR KISt LEGSL e R Wk ARIARIBRmyERr example, the

dupl can cofmp Ys included in
t he cur b@ﬂ[ﬁac’ediﬁk mnmyétauﬂbwngwclesoermqnidekirﬂm Whﬁhérsulﬁ ahcdaaampm ne whet her

t he bl ock are d%s ?ltggﬁ a}cgecel ved uplink data bl oy s.determned to
be a dum0 SO [c) 6’&@4‘9‘“{‘ SIS OF POEL RIS KOS58 BIGRR O R Panpl e

dupl i cah®iitidna Korh@ieds oL tho3® AheiteiinFIeMm laﬂabf:ﬂay pRludd aord than drRGEayed upl i nk
data block is a retransmtted upl i nk data bl ock. [ 0039] The RLC MAC

recei vePr 3By thejilpsirpisd elomentsepiqeissgsoard dedsfént of FIG 3 al so includes a
bl ock state detector 310 to infer whether a retransmtted uplink data bl ock

i dehdified bP034e dplorledipgram of ap cxasinle implemetation 05%@&‘1@%@6%% &
TENTATI YEn ACHSnShet6PRE Bystdnl BodBHINGE] &lifkdnaRd (EFIG. 3. SR i@ar 116, gODI | €

station 105) that transmtted the received retransmtted up1|nk dat a bl ock.
In an edlsimtes axapble implenentationsiof themietyrk clemert’ sdby@MASF ratsgittarip@ped t hat t he

mobi e 33k DaReARTALC RIS 1 dcliSer 85T MHTISEL4 Blabipe 8348, Dlupck wth a

network element’s RLC/MAC receiver 135 includes a duplicate block detector 305 to detect
20  whether a received uplink data block (e.g., such as a received uplink RLC/MAC data block

155) is a duplicate of a previously received uplink data block. For example, the duplicate
block detector 305 can compare block sequence numbers included in the current and
previously received uplink data blocks to determine whether the blocks are duplicates. Ifa
received uplink data block is determined to be a duplicate of a previously transmitted uplink
25  block, the example duplicate block detector 305 outputs an indication that the received uplink

data block is a retransmitted uplink data block.

[0039] The RLC/MAC receiver 135 included in the network element of FIG. 3
also includes a block state detector 310 to infer whether a retransmitted uplink data block
identified by the duplicate block detector 305 is associated with a TENTATIVE ACK state

30 by the mobile station (e.g., such as the mobile station 105) that transmitted the received

retransmitted uplink data block. In an example implementation, the block state detector 310
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TENTATI VE ACK state when an el apsed tinme between recei pt of the duplicate
previ ous uplink data bl ock and receipt of the current uplink data bl ock has
met or exceeded a threshold elapsed tinme. In other words, the nore tine

t hat has el apsed between transm ssion of a first 5 block and a second

dupl i cat e ywheslmn2i6hhe nore likely the second duplicat e HToCARIHEET0CI at ed
with a TENTATI VE ACK state at the transmtter. hi another exanple

i npl enentation, the block state detector 310 additionally or alternatively
infers that the nobile station has associated the retransmtted uplink data
bl ock with a TENTATI VE_ACK state when a nunber of positive acknow edgnents
of the previously received duplicate data bl ock sent by 10 the network to

t he NORifdrethaEh@mobitd fatioANad sedoitadd tha setramdmited wplink date blosk witheshol d nunber of

know ed o h d h bl k ha
o1 T 62 FEDE AT MO airgaten o5 REPY K HoRUe) e BLeid e BURTT RSl ook | <

associ a@gﬂi dMattlock aE{(EMéEd MEnAGKesihpliBk adta bldek hdsans oF bicedded a threshold
[0040] Aaditional Iy, in od radi o conditions aprewouslytrgnsmtted
¥

upl i nkeldpsed tins. En@b« wrds, ﬂ@éﬂtﬁ%@@éﬂzﬁ b alapsed betweenrRanysingtadisit e at t he
erb eyl %& 1ca 5&6 ﬁf Eﬁe n%@n&'@iﬂ)hcﬁggldﬁﬂ aSsobyadaf i el d
I ca at u oC

hav ng an However, in poor radio
condi t indths, Tm\ﬁb\"lﬁﬁﬁl A@Ksslteast atdhr: tlmxymnm eelheeexampledaplenentainms et | y t he PAN

field fro net r.ef or th | ement 110 may
al so tSP@ﬁnFtﬁtfﬁetﬁ%%ﬁerad rg(ilyc% f]’i%ir??twrﬁ]@ '\71\% r%ﬁ %t‘%eerﬁonqqg%t\r,\\g&{%gt a recei ved
dupl i caisBeiskal thehbtrgkmited dflinksandiakedtivi TENBATENT AUK/EatdGlerst at e at t he
nobil e statiagon. [00411In the illustrated exa t he, bl ock state

det ect sPmBr®! pesiyedeknoxyiedemants of thg prexfo Y|5‘?°8’gp ‘%ﬁ‘l‘ﬂq’t"?e fl?fépr%f’lﬁéenf B ransmitted
uplipnk yclatefv gtk Btke hx%b@é@%c'vﬁ%\ﬂefdsg tfhs FebOrekbdied ¥t hrdthall QuiBeraf pol | i ng

type selector 315 includéd in the network el enent's RLC/ MAC transmitter
130. Theknexiadginenty ollotheg wosdsethe mpoecciimes that 3 fgg plackharedreahydieder a 25 pendi ng

pol | fOrlg]ﬁ]w?eﬁg%cfﬁﬂ}egnc{r%hi(énggg{ce 1d a{ﬁ’iﬁat@bﬁglt s abRtiaRANfBSSage 320) destined

for trdh ron that transmtted the received
r et r angIBNTIASAVEPA CKlstatkadt shelitansrkitshoul d be repl aced with a different polling
request, such as a poll for an EGPRS packet downlink ACK/ NACK control
message (e. {0040) | | Additicmblyy] imgood rpdib boddﬁionpmmwga@ms@i@ uplipgrdataxanpl e, i f

s0det ottosk vl PP E bt a FERRATITE R Bl MR B eSS R, 5™ ©

pr obabiphdbiiy stafii had seteiobdd pmewhaamgammmam Bt ﬂiaeuplmhblophl ling type
sel ector 315 naint al ns t lgendl n 11éaoll for O?1?‘::PAN des cff ned for

t r ans nitkasyeysr ingopryadigysapditions, the meRile stgRpsaay nof recgikgand fers ﬁo’frwg sel ect or

315 obtygpd PN FR1d Rl SR hbR Sl 0. bTiRsdfos! @é RetdlBikaddniint smmamgo the
retransmtted uplink data block is, with hi gh probabilit associated with

a TENTAdKeViEo AGIQuriradie cqnslitipns wherideiermining thaka reeqivediiypliqals detedhlodkds has onl y
TENFATI VB it QS F A Al diieaftRl kb 4atRg. sel ector
[0041] In the illustrated example of FIG. 3, the block state detector 310 provides
an indication of a probability that the retransmitted uplink data block is associated with a
TENTATIVE_ACK state to a polling type selector 315 included in the network element’s
RLC/MAC transmitter 130. The example polling type selector 315 determines whether a
25  pending poll for a PAN (e.g., illustrated as a poll for PAN message 320) destined for
transmission to the mobile station that transmitted the received retransmitted uplink data
block should be replaced with a different polling request, such as a poli for an EGPRS packet
downlink ACK/NACK control message (e.g., illustrated as a poll for PDAN message 325).
For example, if the polling type selector 315 obtains an indication from the block state
30  detector 310 that the retransmitted uplink data block is, with high probability, not associated
with a TENTATIVE_ACK state, the polling type selector 315 maintains the pending poll for
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5 315 replaces the pending poll for a PANwith a poll for a packet downlink
ACK. / NACK control nessage. Such operation indirectly causes the nobile
station to inplenment the transm ssion prioritization described above

[0042] While an exarrpl e manner of inplenenting the exanple network el enent

110 of FIGy % gen illustrated in FIG 3, one or mppg/QhobAs$ enents,
processes an /or 1 devices illustrated in FIG 3 may be conbi ned, divided,

re-arranged, omtted, elimnated and/or inplenmented in any other way.
Further, the exanple RLC/MAC transmitter 130, the exanple RLC/ MAC receiver
135, the exanple duplicate bl ock detector 305, the exanple block state
detector 310, the exanple polling type selector 315 and/or, nore generally,

the ex agRll\gq‘frs]t?rgem e e%}é}r)l E)to]tilig m(a{nl{%a%ong’ HEGy elﬁ gﬂ%ﬁ;&gﬁg ?}p?@fl@é‘top ar dvar e,

sof t waf &° I any conbination o twar e and/ or
firmages oﬁfﬁussan ihdicatixdiopl e bholy stafe deteetoeXHhthhtehdRleCAdeiittdadngphiskrdtd er 130,

the exampl e C ec | ver 5, thé d | cate bl.ock .detector 305,
t he er‘?ﬁlf@mﬂ& He%%%@%}?d‘zﬁg”?wggﬁp#@kﬁ@% fﬁg‘? BUPE ol oct or 315
and/ or ¢pBk ?ﬂ(ﬂﬁ@ﬁﬁﬁ’dn' has oﬁl?qE‘NTWMJVE R@Médks% KA8Nthe bdMing @Hk@el@&or

I mpl enented by one or nore ci rcwté pr ogr ammabl e rocessoré
§§ mmbl e logic

apphi cais snlasgsabs panding ppihfasgrfhewit apel} |fo(adaa°1(eAé‘P‘(@El
d FPL t
ook Saod Flelapd Jor@R hichlifditcdy QALATHRRLEIC Bt t&'@?le fRhe(FPLD(S)) et

When any o appen e read to cover a sof tware and/ or
fi rmmmﬁmmﬁazatmnﬁemﬁbdmtfe one of the exanple network el ement 110,

the exanple RLC MAC transmtter 130, the exanple RLUMAC receiver 135, the
exanpl e dup[6i0dZt e Whitcin atetmeletramn&0H implementiartid exabipeoietwarhtlemgatt ect or 310

and/ or e.25ex | e | I'i ng. e, sel ect or 5 re ereb expressly defined
fo 1 ncilber A0 Lhetee Mutaaifns 28 S heat IR Brgrlab S SARFE ol sk
(DYD) , deapmanistdies k KIGD} magthe combined, Id[\gde‘ﬂutétmﬁﬁédd\]\&hﬁtea,r&ﬁhﬁlﬁatéd r maar e.

Further still, the exanple network el enent 110 /{Mﬁﬁ G 3 .may_include one or
mor e eFBdfemmplonsatsd i a0t dyagy Plther e oDl S C frgnsmgfie 1A8ebad of |

those illist Rﬁt:%br}efeh@r 135, tRARple raamlda&odmeﬁ%eﬁ%@adshaﬂ Rifp1ef any or all
of the Tllustrated 30el enents, processes and devi ces.

block state detector 310, the cxample polling type selector 315 and/or, more generally, the

example network element 110 of FIG. 3 may be implemented by hardware, software,

15  firmware and/or any combination of hardware, software and/or firmware. Thus, for example,
any of the example RLC/MAC transmitter 130, the example RLC/MAC receiver 135, the
example duplicate block detector 305, the example block state detector 310, the example
polling type selector 315 and/or, more generally, the example network element 110 could be
implemented by one or more circuit(s), programmable processor(s), application specific

20  integrated circuit(s) (ASIC(s)), programmable logic device(s) (PLD(s)) and/or field
programmable logic device(s) (FPLD(s)), etc. When any of the appended claims are read to
cover a purely software and/or firmware implementation, at least one of the example network
element 110, the example RLC/MAC transmitter 130, the example RLC/MAC receiver 135,
the example duplicate block detector 303, the example block state detector 310 and/or the

25  example polling type selector 315 are hereby expressly defined to include a tangible medium
such as a memory, digital versatile disk (DVD), compact disk (CD), etc,, storing such
software and/or firmware. Further still, the example network element 110 of FIG. 3 may
include one or more elements, processes and/or devices in addition to, or instead of, those
illustrated in F1G. 3, and/or may include more than one of any or all of the illustrated

30  elements, processes and devices.
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[ 00431 Flowcharts representative of exanple processes that nay be executed
to inplenent any, sone or all of the exanple EGPRS communi cati on system
100, the exanple nobile station 105, the exanple network el enment 110, the
exanple RLC/MAC transmitter 115, the exanple RLC/ MAC receiver 120, the
exanpl e R MAGifisansm tter 130, the 5 exanpl e RLC MAGATEEPp@p052B5, t he
exanpl e polling decoder 205, the exanple acknow edge state array processor
210, the exanple transmt priority processor 215, the exanple duplicate

bl ock detector 305, the exanple block state detector 310 and the exanple
polling type selector 315 are shown in FIGS. 4-5. 100441 In these exanples,
the process represented by each flowhart may be 10 inplenented by one or
nor e progr aje@4jonmiiewibags rmwmmwpe‘a@@mmﬁ Hregssyes thel BasbT Becwsddeut i on by:

(a) a processor, suc e rocessi ng
syst emBPIEOEREPYSABG Obgf%ﬁkﬁ? ﬁ%@ﬁ%ﬁ%n@ﬁ&ﬁpgﬂ%ewﬁg’fﬁg co t?ol | er,
a%/ gr nfjcfb)le QHIY(%IDFUS Ethe 8mﬁﬁégh&wﬁik\élmm Mifetho cRangple Rbeﬁme GgnamitenTay Ibe
odied in software stored on uc exanpl e, a
flash rddrihsexappleRIgAMA g recsivgd ?Odﬁ%%‘a@?ﬂréf%% t%‘elé?’%% or a nenory
ass3 c| %&ﬁﬂgmm/mm r@éc%??@Ehe@%&npl@%lhh@&e&ﬂéﬂm@ {1 €@mpIe OF pr ogr ans
or

and 1ons thereof could alternatively be executed by a, devi ce ot her

than thelupmdndgsstaﬂe a@&?m@n@ﬁ@ﬂl@ﬁb@)@iaﬁwq tFRNFIPH RERIE PEACCH ICel®d har dwar e
nt.ed c L & HH&&&rﬁb@ﬁ’dﬁb e€tigle (ASIO), a

pr ogr aﬁﬁ%ﬁ?lg ateb 5?%8&€%}6)@Egﬁ??%?§8pr ogr ammabl e | ogi ¢ devplnfi:e (FPLD),

di scretlﬁllkggj@seletmﬁls akeshoenanPiGsS. 4ebny one, sone or all of the exanple 20

EGPRS conmuni cation system 100, the exanple nobile station 105, the exanple

net wor k el ennay) 1lmthéshexmmenpmepﬂgasmﬁnMQm@h@PWQIES mayhe exanpl e

RLC MAC recei v 120, the exanple RL he exanpl e

RLd/OMA(’EmPEE@PVgE’Y 9rgs0r afe pro I8RO aCh ggrg%dgbfeaﬁgu &%Eméfotéxanpl e

acknow &eggios bpi(®) aﬁirb@)iso? rsﬁélﬁ@s&lﬂa’ prBde@sorﬁmm}mmnp te ekarapis pictespinEor i ty

processor 215, the exanp Ilcat piﬁg% qbﬂete t t.he eélarrpl e bl ock
i

25 st at%Stﬁéﬁggﬂ@?usmeh’Nﬂnt‘: ﬁc‘? e X:ii ?’dcft(%;fan%? “coul d be
| npl emeghifge @é(/lc%nﬂ"h@&ﬁmir%ré gﬁfnsmtﬁé@frﬁodlﬁﬁfn%ﬁﬁr@m seRd/ dara thagibnar e.

Al so, some or all of the processes represented by the flowharts of FIGS.

4-5 mayméshum ﬁlpﬂh@mefnlt wampieny desbynenapadipi Qi forgy b dhire #i ek anpl e
P Sjﬁgna&ea H&ﬁ%'ﬁ%ga Wikn e g2 &%?sizo bhf1Be entire {;Jﬁgeéﬁhﬁtw@rddsl ustrated in

er techni ques i npl ementi ng exanpl e 30 net hods
and ap paiik pm:dwhmcbfmulldehemﬁlwe@m‘émd&mWWB pléer fhanfhe mgeessf¥anpl e, with
refere a | or ok
execut | %ﬁ a8$/ O\(lﬁa %%%e o¥ !ié&?éa{eﬁthgtc&“}a& (E g.(;;ﬁnpléméltecf lﬁﬂan pgl‘?cra 1
specific mtcgrated circuit (ASIC), a programmable logic device (PLD), a field programmable

L=

logic device (FPLD), discrete logic, etc.). For example, any one, some or all of the example
20 EGPRS communication system 100, the example mobile station 105, the example network
element 110, the example RLC/MAC transmitter 1135, the example RLC/MAC receiver 120,
the example RLC/MAC transmitter 130, the example RLC/MAC receiver 135, the example
polling decoder 205, the example acknowledge state array processor 210, the example
transmit priority processor 215, the example duplicate biock detector 303, the example block
25  state detector 310 and the example polling type selector 315 could be implemented by any
combination of software, hardware, and/or firmware. Also, some or all of the processes

represented by the flowcharts of FIGS. 4-5 may be implemented manually.

[0045]  Further, although the example processes are described with reference to the
flowcharts illustrated in FIGS. 4-5, many other techniques for implementing the example
30 methods and apparatus described herein may alternatively be used. For example, with

reference to the flowcharts illustrated in FIGS. 4-3, the order of execution of the blocks may
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be changed, and/or sone of the blocks described may be changed, elim nated,
conbi ned and/or subdivided into nultiple blocks. [ 0046] An exanpl e
process 400 that may be executed to inplenment transm ssion prioritization
processing in the exarrple nobile unit 105 of FIGS. 1 or 2, or both, is

illustrat e?lvosiofbfﬂscﬁ . The process 400 nay be executeg Q.k&&%&;&rm ned

interval s such as prior to a next uplink data transm Ssi

interval ), based on an occurrence of a predeterm ned event (e.g., such as
recei pt of a polling nessage froma network elenent), as a background
process, etc., or any conbination thereof. Wth reference to FIGS. 1 and 2,
the process 400 of FIG 4 begins execution at bl ock 405 at which the

acknow g Qg}%ng&ﬁ shAY oPHRBRRE M esild inls U LRshob eiignﬁalfh‘a b station 105

updates t grrent states stored’in the acknow edge state array
V( B) foanct/bresubdlaudsdnmqmdtlpblhlms RLC/ MAC data bl ocks 155 included in the
nobi l e station's current transmt w ndow. For exanple, at block 405 the
acknowl edge H0dtle akn expmpleqressii02hg maydateascutaddo maeroent aupmissionst at e
storedlnv ta bl aoc Q ckn

i or maPheatie! Hoe e i BB Aels Wta ob BEEth, 3% 20 RRH S IRERE

cont ol upFigr écdie pmcéasls 80(km4dsl Be aecd aprédenainkd mtdredge s tsadheasrio ol

processor 210.in¢luded in the mopile station 105 selects one or nore next
upl i nk 834 s ‘F%}S“‘ESF‘&H&W@%IS)&HSW“@H@C%EP%“&P&? CEMEeEEEMvAC

transm {d.ersubf as reEééSt d?%i% gme@dage ﬁr&m@&ﬁﬁﬁd&@l@nﬂeﬂ)%ﬁ%ﬁ{gdﬁﬁ& glokesgbove in
connection with 2, | ock 410 t he_acknow g t%e state array processor
“n

210 sel &€t9r 4Pl qombuaatnaﬂlmee% KYith grferencgrte FIGS i1owd 2nthe process HPQOS HE- Hr der  of
20 _prl Ogééﬁfs fg{e fHB%BIQ&( MS%?&ﬁﬁﬁMkﬁévﬂgd%% Ea%éﬁ'r %%Qoxsiﬁt Théﬁxn new

upl i nk assum ng the transmt ow not sta (3)
upl 1Bk Mieguitsleattion i G wdatws thia aehl@mgm@immssstﬂmdemahﬂm((mwleﬁgeism bl ocks

associ at ed TENTATI VE e link .data block to
o T naefify Vb b And B AR RECAA L datd ol Bs BEhad BiddiafiRE 2, ), 0

25[ 004 8kthtioIk Gﬁi@nﬂ&ﬁ;smﬁthﬁnw | Fmgxdﬁpie,chebloa(')&oi the hmhedledg\e drieammbi | e
station 105 det.erm nes. whet ol] for P as benrec ved fromthe
S C oy K PERRTONATO HOERES e B e pEm Stats LS VIBY 15 0ah op AR GRS ok 410)
cont r ol fRvaREeAEndWeddnReKinfdthaBén NMRibedh febdvddrsaies Aipteviiuk @pdatey processor 215
included in the nobile station 105 transmts the uplink data bl ock sel ected

at hkock 410j0marior dieg coftrdl peBdERMS blRokY 1 Pitiviidh the alkhORledSelkedle Afay
prioritizing 30 nost uplink RLC/MAC control nessages over transm ssion of

upl i nk RIGEFHRC 8a?°éudﬁm1b§ mobile, stpign 1y sglegts a&%@frm%rﬁmtgmmm Rodks) . After
process mgraﬁ;milgél&pgy e QmméramnessRL@m&ewagamaér f18€ FBf @&ﬁg& 4f0sends.
[ 0049] However, if "a pol PAN h been received (bl ock 415), control
described in greater detail above in connectxon Wlth FIG. 2, at block 410 the acknowledge
state array processor 210 selects uplink data blocks for transmission in the following order of
- 20 priority: (1) uplink blocks associated with a NACKED state, (2) new uplink data blocks
(assuming the transmit window has not stalled), (3) uplink blocks associated with a
PENDING_ACK state and (4) uplink blocks associated with a TENTATIVE ACK state,
After the next uplink data block to be transmitted is selected at block 410, control proceeds to

block 415.

25 [0048] At block 415, the polling decoder 205 included in the mobile station 105
determines whether a poll for a PAN has been received from the network element 110. Ifa
poll for a PAN has not been received (block 415), control proceeds to block 420 at which the
transmit priority processor 215 included in the mobile station 105 transmits the uplink data
block selected at block 410 according to a conventional prioritization, such as prioritizing

30 most uplink RLC/MAC control messages over transmission of uplink RLC/MAC data blocks
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proceeds to block 425 at which the transmt priority processor 215 included
in the nobile 5 station 105 determ nes whether only uplink data bl ock(s)
havi ng a TENTATI VE_ACK st ate have been sel ected for transm ssion at bl ock
410. If a block not having a TENTATI VE_ACK state has been sel ected for
transm ssiyafhQsH 425), control proceeds to bl ock 43@TatA2udeioedsot he
transmt priority processor 215 causes the selected uplink data block to be
transmtted as an uplink data block 155 along with a PAN field 185 as
requested by the network elenent 10 110 according to a conventi onal
prioritization, such as prioritizing nost uplink RLC MAC control nessages
over transm ssion of uplink RLC MAC data bl ocks (including any acconpanyi ng
PAN fi qhifMingAhy afcopbanasst A fialdsp| Afrk pre@sing aphledked20 cosplstesi on of the
process 400 ends. 100501 If, however, a block having a TENTATI VE_ACK state
has beevreationef bg Prosess A09 Plsni ssi on (bl ock 425), or if no uplink data

bl ocks have been selected for_tra 1.ssion, contral eeds,to bl ock 435
at whi ch tthQ@hnsHPWerH‘B‘f‘P‘?lﬁ%? g&%’aee?fgcerﬁ Klﬁ%%ﬁ?ﬁ PRE! obi | e station
105 tre rwicHRANERER piRfnf frodisdoh 1 Niataedineleansbile 110 as a
pol | fo‘?‘g‘g‘*ﬁ&%@%’%k%%%@“ﬁc PR

et downlink ACK/ NACK control rres%g‘&ggglfxt, control
pr oceedsation 165 detkrmiuk vdiethahom i uplink detadieskis) hayineot TENTHL D dy 1385 causes
t he nobile. station: ' L @nd b FESTHatrre &GPRS packet
downl | %vgefmﬁ}:\fe%%%ﬁ?ﬁ%@%@%ﬂ?ﬂ%%&%}* Ping & IORTWITE TENTATI VE_ACK
dat a bl agtk ha lRegsalictdd foreanssigsion (datkBAR), controbpropredsioddoakd3et whidek 440

conpl etes, execution of th roce 400 ; | e
proces S&S GFOTHERTIORE PIBESS B 22:5 FaEe Stsﬂt?)e Sle%f):ﬁeg E@?&k dﬁo%?l?%(qg'?é#?%ﬁmﬁa%gg m ssi on
pri ori t iz @finR AatR bRAIE$SS #1ngd Witk HEARERID] 85 asetquestdd tel theetwork Benwht FI GS. 1 or
3, or 25both, is illustrated in_FI.G 5., The pracess SOP n@@@f gxecut ed at
pr et ef H aseerding te: gaventiogalprioritizatign, such as prigh{iFmg Mas MRITH, A

transm g5j 8 mbRtRE Yl ShnsrRASGLLABIATROCANAC e Bloeks @udiidarieler mi ned event
(e.g., such as prior to transm ssion of aqs\(p?l i ng request%gt%s a background

pr oces saccempanyingPADh ficldOniifisapiostssing alrdesk 43P coMPlEEE CEFRIEO GS. 1 and 3,
t he progess §&%ng FIG 5 begins execution at block 505 at which the
dupl i cab®"Br oc etector 305 included in 30 the network el ement 110 decodes

a current uplghak R o RINg% QAPV I SACK s Had BedkRBedte St at i on
105. Next, ﬂObgﬁock%%eﬂgbgou%lh?@g %gﬁqgck detect gr 3615 %Iet erm nes

whetther fdrmansnissien(blogk #20sinifab uplink dita Yerks Havobdeniselegiediipp rpnsaissions a
previ Ougcln}/troi Er%?ée § % b'IlcPclkidﬁg at which the transmit priority processor 215 included in the
mobile station 105 treats the poll for a PAN received from the network element 110 as a poll
for an EGPRS packet downlink ACK/NACK control message. Next, control proceeds to
block 440 at which the transmit priority processor 215 causes the mobile station’s RLC/MAC
20  transmitter 115 to transmit an EGPRS packet downtink ACK/NACK control message 145
instead of the selected TENTATIVE ACK data block along with the requested PAN. After

processing at block 440 completes, execution of the process 400 ends.

[0051]  An example process 500 that may be executed to implement mobile station

transmission prioritization processing in the example network element 110 of FIGS. 1 or 3, or

25  both, is illustrated in FIG. 5. The process 500 may be executed at predetermined intervals
(e.g., such as at regular downlink data transmission intervals), based on an occurrence of a .
predetermined event (¢.g., such as prior to transmission of a polling request), as a background
process, etc., or any combination thereof. With reference to FIGS. 1 and 3, the process 500
of FIG. 5 begins execution at block 505 at which the duplicate block detector 305 included in

30 the network element 110 decodes a current uplink RL.C/MAC data block 155 received from
the mobile station 105. Next, at block 510 the duplicate block detector 305 determines
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data block. If the currently received uplink data block is not a duplicate
of a previously received uplink data block (block 510), control proceeds to
bl ock 515 at which the polling type selector 315 included in the network

el ement 110 enpl oys any appropriate polling 5strategy to send a next

polling re he nobile station 105. After procesgsi ock 515
conpletes,qg§§@%#gg% of the procedure 500 ends. 1 g%aﬁ%ﬁgkgf, I f the

currently received uplink data block is a duplicate of a previously

recei ved uplink data bl ock (block 510), the duplicate bl ock detector 305
i ncluded in the network el enment 110 indicates that the currently received
uplink data block is a 10 retransmtted uplink data bl ock. Control then

Pr 0Ceeds,thePlr8elindd :akive LB G RGK, BidH-Re 41 ghegiggﬂéﬁegfi},%@k@gtﬁg n the

net wor k el enent eterm nes er the retransi |
was previamddck. Htkanowteedyrdeived wpliRhNate divck isonot b duplishtielofa ptestonsin 105. | f t he

retransmtte l,i a I was. previously, a dged in,.a PAN (bl ock
520), cOMERS “E‘E‘B‘c‘@g’dﬁ“{“gbﬁ%g@)%‘r PR Plosk E%Vﬁg&t@%@%a& ector 315
i ncl udedypdieletior et nBlided B EleaiRBirk ikMe@TD emglog3hyaippropfiate @bkingol | i ng
strategy to send a next polling request _to the nobjle station 105. After

pr oc &s sisHaesx pFytanet BolHphisARSE, themabils station 485t Alererssng A dlogh ends.

[ 0053] Hoye Wethpleleh, kbiGiibiebf BOREdRIs00RbOK data bl ock was previously
acknow edged 1n a PAN (bl ock 520), control proceeds to block 525 at which

the bl ock st 36032?—0 HeE%k! of the Ldmas L UdREd hﬁlirﬂlgl?%ta%%cm:f Kagliesaepta 110

determ nes an elapsed tine since a previous PAN was sent to acknow edge the
r ecei vedrewoushrrsteined mplinkudatd plkcki@iogk Bl Octhe duplisate binck deteetr HPgnalededbl ock
state detgct [ g! @Qg r LRSI 0%8s sending the
previ ou d h S}Eﬂ%{&oﬁgagglgqfl ?Er[s?lt?&f% r eté E‘%ICHE%Z].YS#S%Rgﬁ q%‘? aps é@l&%r%gt hr eshol d) .

| f tHe et@psadtetiuplinkidaesblodt @ontrekttier procdetls wibldcki526 hollick the bixick 5E6) |,

control proceeds. to bl.ock 515 at. which .the 25 network el ement 110 enpl oys
o o Bl RS B bR e iR P verh e B C e s el e et o T he

- mobi | e siptihk dta BIBSk whdiBvibisly adkBuywiéaged ih BRABI 26 thelthitEledReicn €0 ged t he
first threshold_ (bl ock 530@LO control. proceeds, to hlock at_whi ch the

53
bl ock sttat Btrersmitedgiplink daty Blogk wanhRrevigril frkpgwiedged ina PAN Brock 5283
control proceeds to block 515 at which the polling type selector 315 included in the network

15 element 110 employs any appropriate polling strategy to send a next polling request to the
mobile station 105. After processing at block 515 completes, execution of the procedure 500

ends.

[0053]  However, if the retransmitted uplink data block was previously
acknowledged in a PAN (block 520), control proceeds to block 525 at which the block state
20  detector 310 included in the network element 110 determines an elapsed time since a
“previous PAN was sent to acknowledge the received retransmitted uplink data block. Then, at
block 525 the block state detector 310 determines whether the elapsed time since sending the
previous PAN exceeds a first threshold (e.g., an elapsed time threshold). If the elapsed time
does not exceed the first threshold (block 530), control proceeds to block 515 at which the
25  network element 110 employs any appropriate polling strategy to send a next polling request

to the mobile station 105.

[0054]  If, however, the elapsed time does exceed the first threshold (block 530),
contro] proceeds to block 535 at which the block state detector 310 determines how many
PANSs were previously sent to acknowledge the received retransmitted uplink data block.

30 Then, at block 540 the block state detector 310 determines whether the number of previously
sent PANs exceeds a second threshold (e.g., a number of PANs threshold). Optionally, at
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PANs were previously sent to acknow edge the received retransmtted uplink
data bl ock. 30 Then, at bl ock 540 the bl ock state detector 310 determ nes
whet her the nunber of previously sent PANs exceeds a second threshold
(e.g., a nunber of PANs threshold). Optionally, at block 540 the bl ock
state det ggh oroh9det er m nes whet her radi o conditi onseCar@2satop&dact ory
such that the nobile station 105 has |likely received and correctly decoded
any PANs sent by the network el enent 110. In such an exanple, the bl ock
state detector 310 evaluates the radio conditions at block 540 based on one
or nore radi o condition neasurenents perforned 5 or obtained, or both, at
bl ock 542. |If the nunber of PANs does not exceed the second threshold

(bl ock Wa4)s40 Ble tidek kA Ric6@AY § deditiris dhatheahdis barditamy aiersatistayy e

inplenmentations in . which radio conditiops ar val yat e ,§cont ol proceeds

to bl ockelbtha the mapilectation d0hkasbely reqenive 4Rd QOFsC n‘fﬂ“&‘i}% aa?th ﬁﬁ%b?i ate

pol I'i ng, str. n I viRfatek €hest at i on 105.
%P%%egg&?&y'm%gt f)li%b g‘&ﬁkﬁ gﬁ E}({) llé, 016 &AHESdetdcRr BiEe e

Af ter sing etes, execution of the procedure 500
10ends.radio conditidn® 8FdckHd0besed on ohe otaons usdbeeonditiopmasussRsiissEfpynedent t o

acknow edge.the receiyed, refransm N exceed the
second ‘{rr?g@g’r‘ig’l"dli’?tgi %X’%Cgﬁg',ﬁa d' quglsrj%é(fi%gI %ﬁ%?ﬁ%@g%g&gg?i sfactory in
exanp| emicaRie Bk a10)0aSE Fadiovdohditionisaé ansatsfatitiry onsxampls impkmgatadens itont r ol
proceeds to block 545. At Dbl ogk 545, the, bl te.detector 310 infers
15t hat. whigh gisi qoédlg?fé?tafwali’@@ﬁ*fé‘gu %F‘&tt%gﬁ’%gffaéév ?c\?’é@? lﬁeg"tv?rgnsm' tted

upl i nk g@t%%%@!l@&hpl sty BppkEpiatepo togf BRsnd Ahexpbeliig BGGest foahgol | i ng type
sel ect or I ncl'uded Tn'the network_element 110 repl ?&ies ana/ gg@hdi ng pol |
for a Pabbilesation $0Hebfier peasessing at hlockdls qomplaiest PGFIULAST HePFPeEY for a -

packet d \évnl i nk ACK/ NACK control nessage. After processing at bl ock 550
co et €s]" execution of the process 500 ends. 20[0056] FIG 6 is a block

di agr am of ?@0%?@ %evgér%fﬁ%ih@gﬁxséﬁiﬂpp?ﬁgotﬁ@@%'t@a&ﬁo%@ aRenting the

apparatus a s disclose erein. processi ng system 600 can
cor r es pepevédretriremited apjrksatablodktidesexseed tho secprdgbieshalhdlock 2Pornd if a net wor k

el ement processin | atfQrm. a server I : L&ditics REr sonal

di gi t al mﬁ‘é’s‘i"g ‘gmsq’(‘lgﬁiﬁfg&% 9 BB mpgleﬁn gﬁn?aglﬂl?:sgﬂ %Jeill lc(fnlggﬁ?e Sh‘é’p%, or any
ot her t ypfuael, &aEpluibdRedsde vlock 542 SATHEK| 547/ 1ke blpsk wate 8@ectaf3 10 rdeisnst ant
& al ! e'thlatn t(l:lle um%gisle satlatﬁaglcigse ﬁgsoagso?:gét%eds é: r@chsfeda}etransmitted uplink data block with a

TENTATIVE_ACK. Then, at block 550 the polling type selector 315 included in the
petwork element 110 replaces any pending poll for a PAN that is destined for the mobile

station 105 with a poll for a packet downlink ACK/NACK control message. After processing

at block 550 completes, execution of the process 500 ends.

20 [0056]  FIG. 6 is a block diagram of an example processing system 600 capable of
implementing the apparatus and methods disclosed herein. The processing system 600 can
correspond to, for example, a mobile station processing platform, a network element
processing platform, a server, a personal computer, a personal digital assistant (PDA), an

Internet appliance, a mobile phone, or any other type of computing device.

25 [0057]  The system 600 of the instant cxample includes a processor 612 such as a
general purpose programmable processor, an embedded processor, a microcontroller, etc.
The processor 612 includes a local memory 614, and executes coded instructions 616 present
in the local memory 614 and/or in another memory device. The processor 612 may execute,
among other things, machine readable instructions to implement the processes represented in
30  FIGS. 4-5. The processor 612 may be any type of processing unit, such as one or more

microprocessors from the Intel® Centrino® family of microprocessors, the Intel® Pentium®
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general purpose programuabl e processor, an enbedded processor, a

m crocontroller, etc. The processor 612 includes a | ocal nenory 614, and

execut es coded instructions 616 present in the |ocal nmenory 614 and/or in
anot her nmenory device. The processor 612 may execute, anong other things,

machi ne reagﬁghg hifstructions to inplement the processggriaRigacd~Ld in 30
e

FI GS. 4-5. processor 612 may be any type of processing unit, such as
one or nore mcroprocessors fromthe Intel (r) Centrino(r) famly of

m croprocessors, the Intel(r) Pentiunm(r) famly of mcroprocessors, the
Intel (r) Itaniume famly of mcroprocessors, and/or the Intel (r) XSeal eS
fam |y of processors, one or nore mcrocontrollers fromthe ARMVSE fanmly of

m Cr 0COpH |(Jf%<§-o]?§ogh%sd°§ @(crm et@ml&n@ifﬂlg S rQAeEs%Fssami%r(ﬂE %Bgegour se,

ot her procéssors from ot les are also appropriate 0

pr ocessBFca® fangilyi of pmmsum @gtor orerevinichocaninellers fmentheyARM®) fanillylgf a volatile
menory 618 an bus The volatile nenory
618 naymﬁcéocong?lzcﬁéﬁf eﬁe@?f”ﬁlﬁ? %‘at&?igfsf¢8%5§f i O%fr%‘i\?f °r§%hr onous
Dynami cotharfdmilicdacats appopiae. ( SDRAM) , Dynami c Random Access Menory (DRAM,
RAMBUS Dynam ¢ Random Access Menory (RDRAM and/or any other type of random

10 agcess NepO05Y] dathe pcesbhies 10din\c@ndtunicaticTewial ¥ madGndRity BRhidiAy £MeNt ed by

flash Ly and/or any ot her_ desired t%qoe of ngﬂi devi.ce. Access to the

mai n rreﬁ"?r:]? < gegongid aud anghive'atile yemory ¢ Yl@abb{g Frispptile sremosy P (not

shown) . mﬁ?géﬁﬂ-ﬁ&ﬁerﬁ 5 L{@d’c I@ﬁgmﬁlﬁ&@es‘s Rednbie ESTeMV, R ReHéHoBs Pivhdritt 624. The
may

I nterface circuit be inplenmented by any 'type of interface

st andar Bandogef\coges merﬁ&?wm@qua Raedom Acqgpt Memewy|(DR&MBl bus (USB),
and/ or gl ﬁigggﬁaemm A@&egm%{yh@qxﬁww&taﬁ bARES gpégjgld%%e or rmore

I nput devi ces are connected to ace c rcui The i nput
devi@e(sreB2Gnpay devicea Ths apn-yolatdn iremota 620 maobcioplarsdiby fles!t empryocessor

mouse, S eRARED e Giork AR TR G ol m R ERLE e o1 8

Voi ce rsaepigily tonoll&list femory controller (not shown).

[0059]  The computer 600 also includes an interface circuit 624. The interface
circuit 624 may be implemented by any type of interface standard, such as an Ethernet
15 interface, a universal serial bus (USB), and/or a third generation input/output (3GIO)

interface.

[0060]  One or more input devices 626 are connected to the interface circuit 624.
The input device(s) 626 permit a user to enter data and commands into the processor 612.
The input device(s) can be implemented by, for example, a keyboard, a mouse, a touchscreen,

20  atrack-pad, a trackball, an isopoint and/or a voice recognition system.

[0061] One or more output devices 628 are also connected to the interface circuit
624. The output devices 628 can be implemented, for example, by display devices (e.g., a
liquid crystal display, a cathode ray tube display (CRT)), by a printer and/or by speakers. The

interface circuit 624, thus, typically includes a graphics driver card.

25 f0062]  The interface circuit 624 also includes a communication device such as a
modem or network interface card to facilitate exchange of data with external computers via a
network (e.g., an Ethernet connection, a digital subscriber line (DSL), a telephone line,

coaxial cable, a cellular telephone system such as an EGPRS-compliant system, etc.).

[0063]  The computer 600 also includes one or more mass storage devices 630 for

30 storing software and data. Examples of such mass storage devices 630 include floppy disk
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[ 006110ne or nore output devices 628 are al so connected to the interface
circuit 624. The output devices 628 can be inplenented, for exanple, by

di splay devices (e.g., a liquid crystal display, a cathode ray tube display -
(CRT)), by a printer and/or by speakers. The interface circuit 624, thus,
typi cal | y wangdiwgias71a graphi cs driver card. 25[ 0062] TheedIisenf040ew9Ti r cui t

624 al So includes a communi cation device such as a nodem or network
interface card to facilitate exchange of data with external conputers via a
network (e.g., an Ethernet connection, a digital subscriber line (DSL), a
tel ephone line, coaxial cable, a cellular telephone system such as an

EGPRS- conpl i ant system etc.). 100631 The conputer 600 al so

i ncl ud &ﬁ@:&)&ﬁ%&%,%ﬁﬁﬁﬁ@k AEGesARY HipRE VeRAKIE alsk BOVBY aRvesg Thof t war e and
dat a. anpl'es of such mass storage devices 630 include floppy disk

dr i vesmassatagagdrdeviee 6 Ostagy st@rgml?mknqyflgige atate.asy YR mpgqf:%egmy Y TS di sk
DVD) dri 4 Th davi s st
( ) Qf%lgg’/‘g%?%ec%aseﬁe?y >i,' ({egggf‘lg@k n@\\/’drr@aﬁvé??ﬁhé%atﬁ& Mefoh 1 sakdsnRit adoe state

array ge"state array processor 210.

Al t er ngdkiny®lelige stheanayl W) peocesadbyythé adknoaledgt date ardepraciesmddl &dge state
array V(B) processed by the acknow edge state array processor 210. 5[ 0064]
As gn al t er pasd]ve Asamialtahativens imgerméinpetemoisoda nod/orappprptais desagbadescr i bed

herein_in a system such_as t.he i of FlI t he and or

appar ah¢rsindaa éifsfeﬁéﬂmﬁé? e ﬁewf%ié_eﬁ‘gléedﬂ%‘&) (ﬁﬁn‘gérs%pp Efé{‘%?%%g%g h as a

Pr 0CesS §GLinY RlentBd RSl a stARA¢ 62k hONpRBRSdrfahd/of i AHICAagslicaioncui t) .

[0065] Finally, although certain exanple nmethods, apparatus and articles of
10 manspesdicintegratad eirgddn descri bed herein, the scope of coverage of this

patent is not limted thereto. On the contrary, this gat_ent overs all
met hods, ap86sit uFizakly, athongh exaiprxsmplemebeds. apraatys Apdgicles A within t he

scqpe AlanifAGuRARREINRY (6 AbdBneftlid, BES schpd Flctdribe U tid it (st limited

thereto. On the contrary, this patent covers all methods, apparatus and articles of
manufacture fairly falling within the scope of the appended claims either literally or under the

doctrine of equivalents.
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doctrine of equivalents. Wat Is Cained Is: 1. Anethod in a

nobi |l e station, the nmethod conpri sing: receiving a poll froma
network, the poll requesting piggy-backed ACK/ NACK (PAN) information; and
transmtting a control message in response to the poll if a previously
transmtted data block is associated with a tentative acknow edgnent state,
the control nessage includi ng acknow edgnent information. 2. The
nmet hod of claim 1, wherein the control nmessage is an enhanced gener al
packet radi o service (EGPRS) packet downlink ACK/ NACK control nessage.

3. Theywigk hodlagheflsal m 2, wherein the control nmessage is transmtted
instead of transmtting a PAN field with the previously transmtted data
bl ock assochat ed Atfabifoli e, higBligbialisn ARk ALORTRGh S Al e 4. The
met hod of claim 3, further conprising associating the previously

transmit t edratatvingd pakfreint dndtiverks ehetmmili regueatihgpigee dgckedt AGKANACKf ter a

posi ti z%\ﬁikr&ovm e.dg_me t for the previously transmtted data block is
receiv IORBRIOR; 0y 5. The nethod of claim3, further

conpri si ng ghfhiRtheACkHAN ﬁfégszgélin TS OB the BoB $EPFreHoBSly Wahdinited @htaOf dat a
bl ocks previously transmtted by the nobile Station in an acknow edge state
array, blaklis asseciatnd with a thetatickanknp whigamentstate he ggntepd suessage antluding a
respective datfa block in the set of data bl ocks and to store an
acknomﬁ%‘ﬂ’@?‘?&?ﬁ%@bﬂ@’%&i ated with the respective data bl ock, the
acknow edgnent state corresponding to at |east one of a positive

acknow edgnent stTht enetlod @ @idiinve varieio Weadgtrenhesshgd ie an @ninmeed peneral

acknow edgnent or the tentative acknow edgnent state, wherein the

pr evi oBaeket radimssrvice EHOLRR Hpaskef downdink M@MK&%@ T8eS6285F dat a bl ocks.

6. The nmethod of claim5, wherein each other data block in the set of data
bl ocks 1 s agsoc G4e thdiddbUlim®, WikfeiR B! dohitE] AEKAENSRAGURMCd Bkl ofr Lhe
tentative acknow edgnent state. 7. The nethod of claimb, wherein
t he comnahitiressBAN ficld sdthtthe prevespglyrisesmitedliataddodk dstodidted pitbvhous| y
transmtted d avﬂl(?ck ig associated with the tentative acknow edgnent
state é"r?&atlé'ﬁégf“%ﬂ BreELStBock in the set of data bl ocks is associated
with one of the positive acknow edgnent state or the tentative

acknow edgnant sStrakenethod of claifk 3, FinghdFRbMBEsiAE asdodiatthB therevignsly t he next
data bl ock for transm ssion to the network is the previously transmtted

dat a bltrggimizied datadleck with thetentativeracknowledgrar slateafie faesitgeat e. 9.
The net hod of, cl ai .Sl £SS] : edge state
arr ay. COOAe AL Rrthe pisloaSl RBREeY A6 SpACR IRV E PR A CHOD X
5. The method of claim 3, further comprising storing acknowledgment

information associated with a set of data blocks previously transmitted by the mobile station

in an acknowledge state array, each element of the acknowledge state array associated with a

respective data block in the set of data blocks and to store an acknowledgment state

associated with the respective data block, the acknowledgment state corresponding to at least

one of a positive acknowledgment state, a negative acknowledgment state, a pending

acknowledgment or the tentative acknowledgment state, wherein the previously transmitted

data block is included in the set of data blocks.

6. The method of claim 5, wherein each other data block in the set of data blocks
is associated with one of the positive acknowledgment state or the tentative acknowledgment

state.
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10. The method of claim5, further conprising processing the acknow edge
state array to determ ne whether the previously transmtted data block is
associated with the tentative acknow edgnent state. 11. A nobile
station conprising: a polling decoder to receive a poll froma
network, the poll requesting piggy-backed ACK/ NACK (PAN) information; and
a transmt processor elenent to cause the nobile station to transmt a
control nessage in response to the poll if a previously transmtted data
bl ock is associated with a tentative acknow edgnent state, the control

nessage i nchudi ngyaeinayd AR, WHetGh BRI dofitol message is hént i\ ré¥pbhdeqo et i ON

as defined in claim11l, wherein the control nessage is an enhanced general

packet poHdf the peavidusly tt:ESRREK datcileck arsriciated widkiiAeratomakoowledgoanfe.

13. A il tat] i.ned i i 2,. wher.ej i, t 1.
ol enontlar st hREAAE biogk % sloriisBl o MRBHEE] viond IR Rt e r o '
nessag@ckddwedsndt stafest I fchiafige aclioNlddgalefit whteh the previously transmitted

data bl ock associated with the tentative acknow edgenent state. 14.
A nmobile station as defined in claim13, further conprising an acknow edge

state array & n ndbsmyethatolaiainck rdioren ghe nexbdaia flock jorfrasmission to thee

acknow ki : Qusly transmtted
ot o ISR B BBk BR6ERaNard (A8 SAEkARE ISR Y i L ive
acknowaedgveadgehmnt sthie. previ ously transnitted data block is received in'a
PAN fi el d. 15. A nmobile station as defined in claim 14, wherein each

el ement of the acknow edge. st.at rray stores an ackngw e nt state
associ at ed Vit h %&%@ﬁ?ﬁfi&mgﬁﬁ !W@Pﬁ%ﬁ?@ﬂ%@?ﬁcgﬁgﬁégeﬁaﬁe

£ 1 ans Mgl Wik D GQUHATRE HeHeREGPYlobR CorTRRAhRsBhab iheth i@, acknow edgment state
corresponding to at | east one of a positive acknow edgnent state, a

negati ve acknow edgnent state, a pendi ng acknow edgnent or the tentative
acknow edgndft stThcancthgbefglaim hdughendonpsisingivresessng thedcknavdedgestate s

ol anre bRt nRba EEE RSl onsmjtgs e pRPRSGRbEMEREC, 5 "

associ agstiw deRneriedghedth@atgosi ti ve acknow edgnent state or the tentative

acknow edgnent state. 17. A nobile station as defined in claim 15,
wherein the control m,sssa?e is transmtted in response to the poll if the
previously titansr fobde giatign BPBRRESINE associated with the tentative

acknow edg n%'ﬁo%ﬁﬁﬁ%&g?&?g PRV RN R acheRl G Kihb Pofl 'ﬂ@qu%&ingcﬂig%gﬁﬁck% ocks is

associated w't e positive acknow edgnent state or tentative
ack nowl ACKMEACKSPANY.information; B8d A nobil e station as defined in claiml15,

wherein the next data bl ock for transpi ssi,o . the _network i.s.the
previ ously t& EATSTHLATRLPSHAL PTG i CausS irﬁ(fbé@ s\%a%[oﬂ R ﬂ:gns[n\é\lﬁflg?qt{pé message
acknowjg dagaridtto St if a previously transmitted data block is associated with a tentative

acknowledgment state, the control message including acknowledgment information.

12. A mobile station as defined in claim 11, wherein the control message is an
enhanced general packet radio service (EGPRS) packet downlink ACK/NACK control

message.

13. A mobile station as defined in claim 12, wherein the transmit processor
element is configured to cause the mobile station to transmit the control message instead of
transmitting a PAN field with the previously transmitted data block associated with the

tentative acknowledgement state.
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19. A nmobile station as defined in claim 18, wherein the acknow edge state
array processor is configured to determ ne the next data bl ock for

transm ssion to the network. 20. A nobile station as defined in
claim15, wherein the acknow edge state array processor is configured to
determ ne whether the previously transmtted data block is associated with
the tentative acknow edgnent state. 21. Atangible article of

manuf acture storing nachi ne readabl e instructions which, when executed,
cause a machine to at |east: receive a poll froma network, the pol

requesting QRho9y APRckEIstAid Mnéfm?ihﬂigrfﬁ@ﬁér%ﬁnpﬁmganacmmafg@ t a

control nessage in response to the poll if "a previously transmtted data
bl ock keteasydn membryvand amackenviadge statecdrayirechysasntie acknowledgestatoanraol
message i ncl udi ng acknow ed nt_inf.ormation. . 2. Atangible article
of nanﬁf%gfsﬁfg’%?gocd%? ﬂﬁéﬁeﬁqﬁgﬁy «Eﬂnﬂﬁn? F‘Eraﬂ&%g‘%ch Wlﬂlethggwttq’tgle_ nmessage i s an
enhanc agkiaRNedghenp Rateaiftcf 2 BbsitiSickn6w1ddERRRSor RRGiteHogkyrhismittdCHtNACK
control nessage. 23. A tangible article of manufacture as defined in
cl ai m Blckinreceived P Abdiflde readabl e i nstructions, when executed, cause
the machine to transmt the control nessage instead of transmtting a PAN
field with ttRe preyvi i ANGHL 4 0G1 ifh the
tentative aéEhowAe%lagfrfr%ér%h&sl{ ate. e ﬁ{%ﬁ%g,&b %gﬁggg%ea%@%ﬁéf\éﬁ%f

manuf aatkifosvledgededté mred stoves hmnckndsiledgnene statetascimtahwitke a respdetblee

i nstructions, when executed, further .cause the nachine to socj.ate the
pr evi oBEToUshLFRRDSMEL aéﬁa'?laclb}%ﬁ%lhﬂ%@%l@ﬂfl%ﬁ%%@%mﬁ%a‘aﬂ%‘h?hest ate

after LA %M&%gyﬁ@ AV g&gﬁk ta bl ock
isr ec%?veﬁ llédnéﬁge ng,%\lﬁl&f I eld. Hfgtf) %{215e‘_é1§1%n? gﬁ)g‘?g?igb%ﬁ@gﬁe f ?rgsrﬁﬁle’ aaé‘t ure as
def i neadegativelagkonvledgmng steien a phading atlinowledgataborthe tetative tacknmayledgmeant

executed, fyrther cause the machi tp store know ed t, Laformati on
associ At WheteR gleéaé?w%qsrl)agwng{?%c{ﬁaga E]r(’g% il%lﬁ}gﬁ‘@e‘?’rna%g ﬁ%g‘t% @ataﬁ’?}?“?ﬁe nobi | e
station in an acknow edge state array, each el enent of the acknow edge

state array 1§sSOX fibBile Whfidh & defmBe &t tluien URtwhdatia@kcH Gthéhiatbbibclom Hat a
bl ocks and to store an acknow edgnent state associated with the respective

dat a blseicdf dataflockskinhesapdetgdunth apepf thepnsitvepekenwlgdgraend stafeerdhe toptatiye g
positiv n nt state, a negative acknow edgnent state, a pending
acknovwaglggoqrr’éﬁ é’l\%eﬁlq e tentative acknow edgnent state, wherein the
previously transmtted data block is included in the set of data bl ocks.
26. A tangi lil7e arA imobfte sthtiomaudedmied ireclasn d&fwineeinitie aintiohm2Ssagedser ei n each

th dat a Dl k i th t of. ta bl ks is. i .With, th
oot i Fnamtiea R Eamnsare Tepel 6 pRerie By SRS Alock i astyah |
27. A m@g ?Qélinb%'l&i enh BN A badtFotAs B BID&din the Gt JF Bhtd Blockbay €i n the

machi ne readabl e instructions, when executed, cause the machine to send the
cont r olassvesageith one efthe pestivoadknewirdigment stath or thedentating acknowiedgmented dat a

bl ock is associated with the tentative acknow edgnent state and each ot her
data bIPB% in the set of data blocks is associated with one of the positive
acknow edgnent state or the tentative acknow edgnent state. 28. A

tangi bl e artigel e phobHOWkASH B defied detlalie d5] whatiaithe 2éxt daadlckifoi he next
data block for transm ssion to the network is the previously transmtted
dat a bltisarmissionde theagtwarkias the@revaeushy rysmittehéitn blogk asseeiatod Jyigh the 29. A

t angi bl AW f ure as defined in claim28, wherein the nachi ne
readabItgnt%éetagﬁ?ﬁgﬁwgﬁ{eéxecut ed, cause the nachine to process the

acknowl edge state array to determ ne the next data block for transm ssion
to the netwd9k. A mobile station as defined in claim 18, wherein the acknowledge state array

processor is configured to determine the next data block for transmission to the network.

20. A mobile station as defined in claim 15, wherein the acknowledge state array
processor is configured to determine whether the previously transmitted data block is

associated with the tentative acknowledgment state.
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30. Atangible article of manufacture as defined in claim25, wherein the
machi ne readabl e i nstructions, when executed, cause the machine to process
t he acknowl edge state array to determ ne whether the previously transmtted
data block is associated with the tentative acknow edgnent state.

21. A tangible article of manufacture storing machine readable instructions which,
when executed, cause a machine to at least:

receive a poll from a network, the poll requesting piggy-backed ACK/NACK (PAN)
information; and

transmit a control message in response to the poll if a previously transmitted data
block is associated with a tentative acknowledgment state, the control message including

acknowledgment information.

22. A tangible article of manufacture as defined in claim 21, wherein the control
message is an enhanced general packet radio service (EGPRS) packet downlink ACK/NACK

control message.

23. A tangible article of manufacture as defined in claim 22, wherein the machine
readable instructions, when executed, cause the machine to transmit the control message
instead of transmitting a PAN field with the previously transmitted data block associated with

the tentative acknowledgement state.

24. A tangible article of manufacture as defined in claim 23, wherein the machine
readable instructions, when executed, further cause the machine to associate the previously
transmitted data block with the tentative acknowledgment state after a positive

acknowledgment for the previously transmitted data block is received in a PAN field.

25. A tangible article of manufacture as defined in claim 23, wherein the machine
readable instructions, when executed, further cause the machine to store acknowledgment
information associated with a set of data blocks previously transmitted by the mobile station
in an acknowledge state array, each element of the acknowledge state array associated with a
respective data block in the set of data blocks and to store an acknowledgment state
associated with the respective data block, the acknowledgment state corresponding to at least
one of a positive acknowledgment state, a negative acknowledgment state, a pending
acknowledgment or the tentative acknowledgment state, wherein the previously transmitted

data block is included in the set of data blocks.
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26. A tangible article of manufacture as defined in claim 25, wherein each other
data block in the set of data blocks is associated with one of the positive acknowledgment

state or the tentative acknowledgment state.

27. A tangible article of manufacture as defined in claim 25, wherein the machine
readable instructions, when execuied, cause the machine to send the control message in
response to the poll if the previously transmitted data block is associated with the tentative
acknowledgment state and each other data block in the set of data blocks is associated with

one of the positive acknowledgment state or the tentative acknowledgment state.

28. A tangible article of manufacture as defined in claim 25, wherein the next data
block for transmission to the network is the previously transmitted data block associated with

the tentative acknowledgement state.

29. A tangible article of manufacture as defined in claim 28, wherein the machine
readable instructions, when executed, cause the machine to process the acknowledge state

array to determine the next data block for transmission to the network.

30. A tangible article of manufacture as defined in claim 25, wherein the machine
readable instructions, when executed, cause the machine to process the acknowledge state
array to determine whether the previously transmitted data block is associated with the

tentative acknowledgment state.
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