;e3ess@6T @2 MAY 2004 METHOD AND APPARATUS FOR A SELECTI VE WAy 900k
ACKNOW_EDGEMENT SCHEME Technical Field This invention relates td 2 MAT 2004
t el econmuni cati ons and, nore particularly, to acknow edgenent by a
receiving side to a transmtting side of receipt of a nessage over a
comuni cations |ink. Background of the Invention A transmtting side
comuni cating with a receMgrRgDShie AvYSRRATOEMEFRRI gations link will often

requi re acknow edgenentSEEECESER e NOWLATEathor ec@rmwi de for an
"acknow edge node. Messages, for instance, packets, signaling sequences, or

the like are identified to the receiving side as requiring acknow edgenent.
An ' acknow edgenent in the formof one or nore bits of a signaling
sequence, packet or the like in th&aleigrsle Riiglatti on fromthe receiving

side to the transhitt. I .ndi cei f th ssage._ _Pr.ovi si on
may al so be made %ﬁgpggy%?lggfﬂ;} ?!ﬁg?%’%% i E\% %8%50\%@“@“%615‘1%%%6105?%&3 ‘whet her
t he nessage W@§erEé€¢9§@1@€ﬁwectpya@kﬁ@@ﬂedﬁﬁmemmamMﬁaWﬁaupiﬂihg\Mﬂdé;for

the acknow edgeseri-aRBHS 288 naNd : hakes fr%lef:lg)“c %tfegs nfé‘r%"%g%g%vez“%on recei pt

or non-receipt thereof. Simlarly, an "unacknow edge can be defi ned
for such confrORPERLLERIOPEnkeRkwherein for a given sequence of messages it
is negotiated by signaling between the transmtting and receiving sides

t hat such nessages are not %%ﬁie acknow edged._ For instance, inportant data
nmessages night use the "ack Q&ﬁ%‘ G Eh T HHRT t ypes of nessages,

such as voice, nightrrospiandngnstéadcosguhheatunackied edgedmdang Wth

certain typess i gat, sone.of the transgitted protocol datd units
are nore i.rrpté):rLtagntgﬁE')rtQI%a(‘r%l (E):fJ ﬁ@rarsnf:{g%gnﬁe@%r‘%eglig‘r ngﬁpy.reﬂl&}ie
“agknow edgendfksonledgendad 06 gessafesi ahdr thtiref onke e ide dckasin 12

"NMAY 2004 packgLinweigd @ShoQEw NOt y WAL gsac@gwi?g; Lng uni mportant packets
woul d sinply increase del ay, waste cgﬁ crfy and déecreasé £ put .

Unf or t unat el §29BBLANEHECRHBAACS acRHolhedddkandet ddens i'fimak kwowhedge node”
require thatrabbivengagese RACkehHirPhgt A8KhblecREeRlchier agknow edged or
not acknow e%%gd. Igo%ev%r, it |shgot eworghy t hat European Patent

Appl i cation BIY3594EMERE | T ebire DEQFReCENANREPROAICKSr DREIS &1 @ and

LowDel ay Packigndlangnsegiiente(fpheleduby &he 1988) idi $6k0SRY a0 device
tnacknow edoe Teae o RuE el bRG ST T T AHSRO5i B &0t FoPOBRECSaos (ToP)
packets in agk@ewiedgeahedereotihbuofrebardesoaybe f Proviieion mekar act er of
each TCP pacgﬁéooﬁeeﬁﬁﬁeL@E%pﬁﬁgffively indicating, one way or the

other, whether the message was received correctly or not.

The transmitting side waits for the acknowledgement

message and takes further steps contingent upon receipt

or non-receipt thereof. Similarly, an "unacknowledge

mode" can be defined for such communications links,

wherein for a given sequence of messages it is negotiated

by signaling between the transmitting and receliving sides

that such messages are not to be acknowledged. For

instance, important data messages might use the

"acknowledge mode", while other types of messaées, such

ag voice, might not, and instead use the "unacknowledge

mode .

With certain types of applications some of the
transmitted protocol data units are more important than
others to be received correctly. Thus, acknowledgements
are needed to get the information whether important
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15 Al so, - European Patent Application EP0735701A2 entitled "Swi tched Antenna
Diversity Transm ssion Method and System Usi ng ARQ Techni ques” (filed Mrch
26, 1996) discloses a device and nethod for transnmitting JPEG i mhgedAY 2004
wherein the data is divided into Type-1 entropy coded segnents and Type-||
20 marker segnments, and only the Type-|I packets use a feedback channel to
request ret re¥3MtSsiBRe ofoHr Cgneets Watle pabkevieddhies Typepbremtt opy coded
segnment s ar ep58lact edubg ] i R .l t e the Type-11
mar ker segrre%ts contain rcila erYt Pﬁ%g%%l% ?ggagggg%?ﬁégrcaﬁpr%‘?%agﬁ%n required
for 25 decodTFfFeBrSEREBUYREUSF THE | NVENTI ON The object of the present
invention is to prosrdenacss) £aldute tAeKROW,L IRl Sehe R, .o a%dw rel ess
interface 30 between a transmtting side and a receiving side. According to
the first aspEackgPvladIpmesiedt TrAvErR ittt alherewindesr, peekepsa or

t el econmuni caid AkeSyEt EINHRAY bBEnbHite &ARAR! LY é&ﬁ‘dﬁﬁ%@gga_i nformation
packets over_a comruni cations link in both an acknow edgée node in which 35

reception by*¥ECei VeriHMmakeyor khyrthat FyrpreretRptamindpplicetinn a

transmtter mmer7stbeatosmaiticat hoBS; bd NhaakerAGKNAW edgedy by z%;h:? [acei ver
sending at | east one acknow edge_rressaﬁqe over 2 ~ Z ~IV ~So 1he
communi cat i ) ARbEC ke sFEst PahsHidedr Takd 1 AP98hadikpelwsdge node in

whi chimone ofewite hhfl OfdEIdOToRASKEE Snd ANSTLEL a6h iy he piLABSH t fBhb)over
t he communi cations Link are acknow edged by the receiver, is characterized
by said 5 t rEHNE &P ¥Ry 6Hde elyE AeRdinevdit AEpREEieRa i ni ng
from anong acqutoal ptycafolpacke) spalesdined Lokndsansd ssaen ol receiver
in said unacknow egge node a sel ected packet for which an acknow edgenent
of receipt fromEhe’rdieiVErEien qUitaddctehaesi il iTY§ Barket cdeiepeh t hat
10 said acknm edgkaent of receipt of said selected packet is required from
t he r%:ei ver. Th%usel ect ed ‘?pac et is selected if _incorrect receEti on of it
woul d cause ot her PRCkEF IREH 6 H68Y ORRL 198t 1r0 ERRY3 2tV aRitthled t he
first aspect ®fitthed|ntiemenbioarssar drhhansss idemMahbar ahfagedddidt i ng sai d
sel ected pa It ur.in I tinme period thereafter for receipt of
sai d acknoV\A(‘désgltg]ﬁltta’rré%{2 fﬁ?cglr%lgggﬁar Z‘g]elﬁfielb’aﬁg?o?%' tHkiélgdiscloses a

device and method for transmitting JPEG images, wherein the

~

data is divided into Type-I entropy coded segments and Type-1I
290 marker segments, and only the Type-I packets use a feedback
channel to request retransmission of erronecus data packets.
The Type-I entropy coded segments are selected because they
contain image data, whereas the Type-II marker segments
contain header information and other information required for

25 decoding.

DISCLOSURE OF THE INVENTICON
The object of the present invention is to provide a
. selective acknowledgement scheme for a wireless interface
30 between a transmitting side and a receiving side.

According to the first aspect of the present invention, a
method for use in a telecommunications systeim having the
capability to exchange information packets over a
communications link in both an acknowledge mode in Which

35 reception by a receiver of all information packets transmitted
by a transmitter over the communications link are acknowledged
by the receiver sending at least one acknowledge message over

2



further steps contingent on said acknow edgenment of receipt by sgi@ MAY 2004
recei ver. 2a ~ 2 M~~'" 2a4 Still according to the first aspect of the
invention, said transmtter stores the sel ected packet during said set tine
period at least until said receipt of said acknow edgenent from said
receiver. Still further according to the first aspect of the invention,

sai d transni thercomfundrasadus skindc bedkpackete ityrancabstdt tedl tia hhe

receiver, al §Q. St QA% qdUr LDSL SAl tinme period.packets for ich

acknowl edgenent 1s not gr eqﬁ(?ef el a(i!f'thﬁl%gelag1 "Tn iPIths?ailgg?lejﬁaéﬁ]ﬁn BF‘\‘,J\@%‘E%

acknowl edgenerengwidrnedabd tleedirparsmipteor dvarg tdtel kbmfuniidwarions Lhek fir st
aspect of thg.inygnli90a.s8idl, thansm Lt retrapsmits to said receiver said
stored sel ect]éd packet g%d s%i’ h%t %?g%&gé]éke 5 F6F Wi C Zeac%ﬁ’o?\fle(ggenent
was nof requlbfarswiftter inishibtunsicipowl agsesuatiet houtrileckisat of said
acknow edgengpt o fh: QS akd Ige%g\d' L. er_still accordi t he first
aspect of the i%vénti%n, Sai tn%:ﬁsﬁlﬁyt%?”f}éﬁéa g%ﬁ?gst(gesgginggr%%%i ver said
stored sel ecEERP{cKernate eths alegeduert inesaldpseskmbvhoige medei pt of said
acknow edgengaieddRiMoashbdl FECSINEE: ahNa{MIdNRIARENL danGe WiLh Ehe, first
aspect of the invention, the transmtter receives over sai communi cat i ons
| i nk from safle ressiiver an mmuisridedgedentgmilingcehpd wicesaied shiect ed
packetjpand ngiid i £%d Ijjeg@gﬁ % @Y bk Jots GO f ansmtter
of said receipt of saiwd sel eect ec?_pac(k:etﬂpgy s%ag r%g%‘%‘?}‘%ﬁ %\?ec%gﬁu%% her still
accordi ng t oTtHEHSG fronsHhr trasieivhes - i nlentdsdiectedi patkeindsi sedecwmi ts for
at |east one;f uiidigheset riddfi Rer b@d; af f&h1 S AL 8t 5P, ngqiting said
stored sel ect ed packet for iﬁﬁc acknovvlledgement “of rece%)tﬂat g?e%&% rﬂo(%the
recei ver befBtel9sthal Iy concluding that said retransmtted stored sel ected

packet was not recgiMOANRY LBEF@GEIMLIo AREOFALNG JULLhesstg dhe first
aspect._of the invention, said transmtter waits fox at [east one further

set tilfe pertOFHACE €314 YR éLtest rErMittEPAYigting spid selectedk said

stored sel echackdtackat tandnsiaig] aSter edi RAGKEES o Phe M G, aGkRoWL & nt
was not required, for an acknow edgenent of receipt of the stored selected
packet from theF & arter irdasmenti RaPTysaihalegaingr thrfioreaitakiggr ansni t t ed

stored sel ectectipackebp¥asortAngeBeebdeshlty dh8oLEEQLMRInt of receipt by

said receiver.
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According still further to the first aspect of the invention, sai{dy may 2004
transmtter concludes after |apse of said set tinme period w thout receiving
sai d acknow edgenent that said sel ected packet was not received by said
receiver. According yet further to the first aspect of the invention, said
receiver in said unacknowl edge node determ nes reception over said

communi cati ons | i¥tkdbt %@?@IrgéngctedthacEétcstoaspiebchoicHtﬂmvvi edgenment of
recei pt is rgeds a 0 ' c d f..recei o said
transmtter pver t?ail,% anm%n?géﬁﬁgﬁggf?néegg%rgt Eglge %%F%thﬁcg?gﬁ(ﬁé to the
first aspectdHfitheed et ohingapariedeptelcdetenninds salidt mecedptd

recei ved. selfcd£il RAEkEbwYBSgERERL Y BHomOLLSAL k¥ -RE AL Wherein said step
receipt to saild transmtter indicates

of signaling said, ackpom edgenent of r )
correct or incor?%ﬂcffe’%ﬁ‘éﬁgﬁ%ﬁa%?réﬁlgl tputbRefiistorgPagtt 05t Blef i r st
aspect of thiexventeinin onsaddi ransnsTteier astaresalhesagkeekadppagket during

said set tin i.0 I t til receipt of said acknow edgenent from
said recei vre]fLE's g‘% nu%%%?%%if%t%? EEFA Y Fanshi-FPePtoresardraBn#fi€dgement

i ndi cative ofet ftiore eeriedepackatsf foai dhieheatrdopaskgbmenet KaNaREts said

sel ected paq}@%,- j 11 f r rding to the first aspect of the

i nvention, sai :erg:deiév%r?ééagger gg?egﬁ%ﬁi ﬁac?ﬁQtSBFeE’?éa packet was

recei ved i néstEEstladgement nfieemt sapdoressiiracon ng packets w t hout any
change in processi, d e t.fu ec.stil L _according,to the
first aspect, of trf;&?]f\%}én, i%%ﬁ,]f%a?giyéggi Eér{:islgvg%%%c%gp%c?eegi ggﬁ after 4
~z 1 ~ . rj iR FR A tEaRsBET ber elepuskenihas trecaiideteniverect | v
Ut recel weigl ol asé pdonagkgacret  Sak! ¥adl! SEobhhchaLRe EegBLYer
iprocesses I%@I@hn c%acclf Szaccor di ng to a nethod I dentifred by sal

sel ected packet RO HedgeBr it RS ek TREuired: afspaceast shb
invention, tieme redrgnidd erithoet vescovpt 68 8aL@MHURhEALLEBembhEK shegm sai d
receiver an %&@%q%%g%’@nt of receipt of said selected packet and by
notifying a higher layer in a protocol stack of the transmtter of said
recei pt of said Jeiddian platkbtabyoBaidgrecether fiAgeongpaert efatsecond
aspect of tRexjdMaRid 0 t i i cepLving.section and a
transmitting s?ecti g{]ﬂ’f (r#aﬁgeég%%%ﬁ%ﬁgérPg%{é?%lll%aiglsdléoaﬁglg trafedFtting
side in a t & AMHhITOIRCESA tPavavi aftehessigabeti tymeoedaphaage

I nfor mat i on wiAtiRits 1BES 1St CONTREN & 3 &RASw! &K ehB8n POk Po@Na¢knoW edge node
in which regepti.on by a receiver section of a transceiver on the receiving
side of all S ormation packets transmtted by the transmitter section of a

transcei ver on tHa tharismt tangsadaecowes th hehe opUBE cakpens bknknare.
acknow edge egsl section sending at | east ope. acknow edge
q.n%nttll%nr qr?dé/ %rar?gql}t%:(e{) a]é?C?gV ?ﬁ eO

_ message overl the comfuni cations YFanSAttt er section and in
an unacknowCORgRRe@E Janswhl ik nbnen ofaiderecébvant annapknkel edgensssi tted
by the trangp tiRiai tdON: DNET i i j are ackmow edged by

the receiver, sect i%%ftci s char acstée%%tg%és%% %E%néar:’ngltff':é?ss%cﬁfgﬁ"efn said

"uhacknow eddEYFEdd &y FMPeRs Ferhefethe toandeitternplgsaidm anong a

plurality ofrepadket oflesideasbittdd ApsASSi By L2140 ggLyer section in

sai d unacknow ed%e n%de sel ec%ff gz%%et _fo]?pvvhf&é% gﬁéggﬁlﬁ%\i\d edgenent of

recei pt from the ¥&c "*?”Etﬁaes,’"ec'?t’r | CFUER-HIRS L0 ahe nbdKsEf 8FPEFENSFi tting a

signal to s&he rhevenrdromectaioh thatsmitdeAckapmk esgenept 18kt eegipt of

sai d sel ect e S uired. fromthe receiver section. According
further to ?ﬂ%ﬁﬁ} Z%%o%é tag‘{olec B4 ‘T'Ir‘%ﬁ‘/%ﬁt?%‘,g 2LFR PF aRehFRREMLEELRT O

recei ves ovépishisgoxed selldctdd Ot for an acknowledgement of
receipt thereof from the receiver before finally
concluding that said retransmitted stored selected packet
was not received by the receiver.
According further to the first aspect of the
invention, said transmitter waits for at least one
further set time period after said step of retransmitting




comuni cations Link fromsaid receiving side an acknow edge nmgf @ﬁcei pt
of said sel ected packet and by notifying a higher |ayer in g‘ip &t 08t st ack
of the ' transceiver of said receipt of said sel ected packet by said
receiving side. Further according to the second aspect of the invention,
the transceiver .is further characterized by said transmtter section having
means for waPtiflgSBEKERg sglesited magkat cuidifsasid tstored tpdciptsaitbsel ect ed

packet for reagtht acknoalddREROW SRgETRIM Ad { d yer section
bef ore taki ngséurtggbg%h% S caontingent on sai%ﬂaﬂ’oﬁ%ﬁ%nt of receipt

by said recefGePe¥ 0f gemadRyy ofc &drliFpres Rl eckashadirict of
the inventi ofiromheher avsedisr HeFdrd el 10RATA @ty Bhsai ghigansmitter

section havi neans.for storing the ', sel ected packet” during, said set
time period ggt?f.‘%%g[nl;:%eﬁliﬁ%lorse% F iS5t RRckel ratidwrerssed By om
sai d recei vethsererenveYet still further according to the second aspect of

~the invention, th i ver.-i-s further characterized by said transmtter .
havi ng means for %F%%%gﬁ'gﬁ \r%&lla% tffé’lrt ! tsoeﬁgﬁ e%ﬁjs}cl?e?ﬁlef%t t?aridMtted to
t he recei ver 1ndarthgns aisaidett veinmmiperezo d:gradketss fafitashildpac knd v £ilgenment
IS not requi t k€ et s g r o) e} ai g acknow edgenent from
sai d recei ve%ngg%m%u‘r%tg %é'rgaacwclgr%g%u%g r’%o%%tl%nic%anl aascg%]cqu%efcg Sthvent i on,
the transcei ¥B2ti saidr eRdecEest packeit; atshyotainbdeiarshibyt evaddvi ng means

for retransnkbéefgetQ said receiver said stored sel ected packet and said
stored packets for which acknow edgenent was not required after said set
time el apses wit OGECFELRgpY eSS fagther ksowhel Jenish Hanmats 0% theei ver .

Further in atnoedapon, Wsthdl keceaserd i3sRRG Unddig:dwiRiid Qbad he
transcei ver_(iigtfurther char%&t erized by sajd transmtter "having neans for 3

retransnmitti Ag To S3FE FECERFIP™s AVFTs oIt ERtiancetL gk @f sai d set® -

time 6 1 2saidisel2cited-paeikensEdrwivHieol deriviie@fentait SElknavd pdgenment

fromsaid reggi : th rdi-ng ta the,secand, aspect of the

i nventi on, t%g %“%gﬁégggﬁer%?idg%c P&&ggﬁ%&‘cﬁ? 9P it FeSTERT on

recei ving ovep 8aid tsamsmitierooyern maitt aonsmind daceing gt de an

acknow edgenent o h-P sai el.ect C d otifying
Ofuk-e6ek Etﬁﬁl %d@o%?ﬂ%ﬁgt% Eﬁé‘%&ﬂﬁitﬁgpégk é%&é%in-

a higher layer in a protocal stack tr anscei ver said Te Yet
further in atBBFUSHOB  WwSBRAY FECedVeTd detsantings hetheremaish radrived.

transceiver seledaeacparkaedwdy FRILIRRGLINHITRASH Yt IHbSAlikAacknow edge

node havi ng QJeans %or d%ter.m ni,ng reception over said conmuni cat]ons |ink

of said sel e?ted PacRel Tt 5t ORRI% SRHGWREkGOrErdgsment. @fhreeeiriy kP ed,

and neans fosasdghnhnagitaked dadicwtedgemeiiccd dJdrecidirderisaid transmtter

second over f@é{jpgﬁgguni cations link. Still further in accordance wth the

. second aspect of the invention, the transceiver is characterized by said
recei ver section detephitpiln§unitdere acomidine dov dthes dliaatte hgpaketofas

recei ved COTEREt LiveheiBh, BALGERI SN HLEP lorlPnAld L5

acknow edgement of receipt tqQ said transmtter section indica e@s Correct or
i ncorrect reR2pkPondupiREhERisk pet itdmgc perdast @tvileaathamgsidomeesipet of

the inventionf shed!aaRacsledyelienen3nasl 8Hli%P e iRl LI L er section
storing the sel ect [ i I i | €ast until

ed. _packet ,Tgu“ ng.said set tine period at
recei pt of saFaCHknBWI 8ay8 f‘ftanfsg‘&l’ﬁt?é‘l L s8did @ckasutlissigamaitupon recei pt
by said tranimiit¢ativecbiofnebryeict ackepdiesgoreaiddaldnes of incorrect
reception of i 0. se acket, .retransmitting.said selected packet. Yet
still in acc%er?%%%é_%\ng[g%ggﬁguggcgﬁ&da§ﬁggf’t§fi ﬁ?g:}ﬁeﬁventi on, the
transceiver is chd¢ratlefirtlelyasaotddiageivethredimt, aafdert def efive ni ng
it Egofn ?'nSCt €d; PREHE] oS 0 8ACLUEH 1 LREO LRELYY et UMY R RIGESS g -
packet was received incorrectly, continues to process
incoming packets without any change in processing method
therefor.

Yet further still according to the first aspect of
the invention, said receiver saves packets received after -.




7 1 2 ~5~,'"~ ~~~74 packets w thout any change in the processiququpqgﬂ4
therefor. Further in accordance with the second aspect of the invention,,
the transceiver is characterized by said receiver section saving packets
received after determ ning the sel ected packet was received incorrectly
until receiving the sel ected packet correctly after which the receiver

Secti on proceksesincion Nthe ackRict &L G Wdk a-dmifagh | featifiad py said
sel ected pacliﬁ,} This |nvent|t_tq£eepr poses_a sel ective acknow edgenent” schene
[

that coul d beised T % R | QritoT R hatd oy ikbekect | y

recei ved. Thé:le kreaw istge nendcaonee pinddmsiald paciee | doddiedng ecdni que to
_ensure that i ta 1,S: £0 |y sreceivec n this case, the data can be
ndcliod RGN W el R B

transmtted in unacknow BHut hi gher | ayers of
t he protocol stacktddnl digk darorsimnd ivi tdr kitew Edgenengsediorof etli@i n

packets. For jiR&IANCSH, %%ﬂﬁnih&aeqfrx}eg%e' £ssion.coul d be used as an

exanpl e application (acknow edgenment of ~ rence packseell , reference tine
stanp of seqETEBTHGEREOnRs THa firom issiidasrenmivad an drdatsrletgarassi on

works as fol lavrecdign tde SOpresidied Lﬁ(}%}éé@ Aat t&,é{%g&ﬁﬁta ref erence
val ues to th%igﬁlco ressor, it gives the data to the 1 ower otocol I ayer
h

with inform ThattMHi st at KEetResds stadke afc Kt techyesmititer iof or nat i on
that acknow edgehericd iptnestiak Rl G bidt Uhe Q1 08l svdigader or
transferred by SO?EC%t r rr\%lans, such as a speciallly defined primtive.
When t he deconpr e$S6t ra%ﬁ% oed’ge?se"‘"tq*?éif &5@?&5& heHanfigrmatiani < gi ven
gack todt he mmcqinmfmvﬂr@@r nec&ﬂmr?ﬁ@%tﬁ:{jlcﬁ{ HREG %rﬁétﬂs\&}]ﬂﬂiﬁ?g and
directed to t & ctio . 4., the header. conpressor, i ch can
{ndw be sure ?%g:tt(\iﬁ?e%% t%g(}uldal} %ﬁéc?k%i r(ercgfﬂé’rlé’r%fjﬁ%f %‘fi% correctly

recei ved. |f Wa@sgaiowice dgeitenn is bedteqoameiniech tidr neyastamedefvineg time,

the conpresseme @RS s, S :gg}f&g{éoi- Y2 Nl d Sl=A The
description bel ow assun‘é’?%%l G,e%rer_a acl%g{-foé&toldgeﬁ/%]%é?%ﬂﬁr pa} ot ocol
stack. The afSoMRRLCEHLIRs i 1imhstic a8 eckncawhedgearode in which

t el econmuni caldicen® iSHS IBMa Alet@ivdie SRS Y 4060t Stk f - yp! SO
that, e.g., SNDCR ar LLC ]ayers._are renoved. That _does not change the
% 2

appl i cabi | i t ¥ S0 TREY SREE YRRy DRk (tepnawid-ted R her
| i nks/ pr ot octhe thamsmditter Meerfiace ofe af txraBSER wse b itd i nterface

bet ween SGSN AN S, .0Mer tehlite |link. The invention suits ver

wel | the si t&%{(&?;gﬁﬁ e %&ﬁé (%‘rsetqilgbﬁa&?wgg‘?ﬁ‘bg ;ﬁrf‘ﬁ}?tad?ﬁ t han Y

ot hers_ Ackn@fiagydesisted dherde nepreilyesn sspedidn exbridi idVES: dnshdto JHEPRS.

Thus onl y 1 ebatdisth bfildeJBd Ifld U2, RuhROSEAGNGIPS Ane egded, The
or

mai n applicagr_ih%n resently in“mnd for this rnventioni1s R
TCP/ | P heade oﬁ%ﬁé’?&l&ﬂf v Sk Ity anss 31 gk urEidkrsivdpddre arate in

" conpressi on wéliicks ntle @ HIRNSMARE 16A0HR Jkeader Jd el il BAUARS
changes conpalr¢ reference fi acket. |f the reference packet

_ ggsto Ps:oms . d or
was not received Corrett Isf‘c'ttﬂgndéjé’&%’p&?s@ml AHOTED MBS S st at e and
many packet s amkinowBedgest Hyeftdiee racadweretereies i 3 WHadRerBAR1 wad. For

miny P on Sggdaﬁﬂﬁ@ﬂ%%@@ec%ﬁ%% i?sgriﬁfgﬁd for v%he e reference

packets. The present i nvention sol'Ves 9 ng
capaci t y/ i ncPre¥siri§edessy ey iack meaned giomy detenalimdack ehom among a

plurality of packets destined for transmission to the
receiver section in said unacknowledge mode a selected
packet for which an acknowledgement of receipt' from the
receiver section is required, and means for transmitting
a signal to said receiver section that said
acknowledgement of receipt of said selected packet is
required from the receiver section.

According further to the second aspect of the

invention, saild transmitter section receives over said




Anot her inportant application of the present invention is dif{erepny pype
of image and vi deo codi ng schenes used in various tel ecommunications ‘
systens. Coding is often based on using sonme frame or | owerresol ution inage
as a reference point to deduce the next franme of full-resolution imge. As
In the case of header conpression, it is inportant that the reference point

is correct. FROETUNICREIPRGehiRbnfzoOm e meddirsihdsidaiamy certain
i nportant fr aokeoatkagehedsed rwWiibke 1k8s 59 saill 'eril!eﬁt%dw;\):\a}c%]#g%ﬁ{é 308
ou

franmes (e.g.‘,t1 sgal.ler dgtakls if a picture) can he sent
acknow edgenBRFELYTHEsR BAER6TNnLRYER] d&t & Drelqack shmrladvartheies of the
present invehrapaceivbrbefosaitniecanpdl oFf daid igiieed hoaddatiaied

description . . ephodi nent thereof, as illustrated 1 n the
acconpanyi ngg%?‘gwgﬁéé?‘gg%s&l SCRI PTI ON OF THE DRAW NGS Fig. 1 shows the

architecture of aFpubher kaadrdbhpl eoneheodeddldVspanc@HEidigeto the prior

art. Fig. 2 en I . | 0 service (GPRS) network

architect ure?ﬂg%%%rgaghg%‘% F}Eéﬁég%‘%&%%r ¢S %lru{ft?’?lis AT AARSS AY nobi | e

t el ecommuni c8##+8nErapsméiteOMFSEt pank Baviepwidarar dhirt ectit g &ﬁgqrrg; ng to

the prior arg. &t gtideS u . :pr.ot st.ac ccording to
s&t Jtifle SPERS0A %ér E?&n@m@.&%&%@ s%%{a cstﬁles(f éﬁp% .

the prior ar%. Fig. 5 shows a, contro proto di ng
to the priort@FtTEEREPt 605 hdaid aachRewiledgepieate fuamt crdld steasdd veaccor di ng

h : A . L.nlJ | k.
to the priorsattiofi BefdreheurRiAgCPReLEEM LRl ?&?&%&%@rﬂ%ﬁd

accordi ng toat‘g%g‘g iar art. %g. 8 shows how Fig } oget her.
Figs. 8A and ¢ %% PEVeRh R areEriBE bY srdss reggivem@edidaarri ed out
in a transceiver,Sattbrfunghéd 48eo0paEEENED '&‘ﬁ%msie@&nd)%ejﬁetdﬂ”'g;f q:l,% _
nmodi fi ed unaﬁﬁ{;@%ﬁfgge ‘ggge as_a transm,tter sendi rlégma sel’ected packet in‘
response to Whi ch an ac Rowr BHRABAT S s 1P dUrthe T Rt axicad/ iy, Fig. 9
shows how Fi #31d opramemdEr¢T t secgbohehavings medAsaFdbOBtdxaaRf hele show a
series of sStgpPp.CaLyl | ceLygr,.according t.o the present
i nvention, oper%ti ng,lﬁﬁc%%%g%%%%qédgéxﬁoﬁgga .t % R agjf q’fa?@l ect ed
packet for WHFEhl aFRHE K¥RRfERigcrBnsaid achubwdedpemend tHramsmaicer. Fig. 10
shows how Figsceilddy agsldfi,fit together. 10
Yet still further according to the second aspect of
the invention, the transceiver is further characterized

by said transmitter having means for also storing, after
said selected packet is transmitted to the réceiver, '
during said set time period packets for which
acknowledgement is not required at least until said
rgceipt of said acknowledgement from said receiver.

Yet further according to the second aspect of the T
invention, the transceiver is further characterized by /
said transmitter having means for retransmitting to said
receiver said stored selected packet and said stored
packets for which acknowledgement was not required after
said set time elapses without receipt of said
acknowledgement from said receiver.

Further in accordance with the second aspect of the
invention, the transceiver is further characterized by
said transmitter having means for retransmitting to said
receiver said stored selected packet after said set time




~ 2 M-, Y 2~~J'r Figs. 10A and 10B together snow a transceiver, ftgce&\di %,to
the present invention, with a transmtting section for carrying éut’ 't heV
steps of .Figs 8A and 8B when operating as a transmtter in a nodified
unacknowl edge node, and a receiving section for carrying out the steps of
Figs. 9A and 9B when operating as a receiver in the nodified unacknow edge
node. BEST MEbEPFER CARRYMKGIrEOJEiTHE dNVENH AdiBshweleddenentsttt®ddnat a
modi f'i ed unagkpgw.gdged RLC data transfer node is defined and used in the
setting of a nobile tel ecormunications system but this exanple should not
be construed as | FHrEDPRE ez dlsi Ithey ssfcqivd dsparit ioh thereto. Fig. 1
shows a GSM (&iyehakonystam onnMehisl rgm_lm [. i . I 41 nobi | e

net wor k (PLI\/N%, accor%i ng to.a pri (%P%ejfrc_? te e%n%‘r%r#lca |o]5rg.§éys emin which
the present FREBARLORSEaReHE IFpImeseiving mater Satdmormpigalions of

mobi | e st ati diak( fobms bawd) re@@EINIRALR M (dh ANV IBISRAME JfF anscei ver
stations (BTS h _conne i.ven base station_controller (BSC). A

plurality of r%gggg rg s@@il@;[et%%é’%‘:?ﬁqa §Gresh R Ed bareotedhriag el to

t he BSC vi a hipgheswlagefAbnsh pricdidade starid S @t e Brer of

t el econmmuni cggij_gn:?eég%#gm the interface between the y nobile station and

t he base transcei ver station with which it is in comunication at any given
time is, of coursBetafuirtbeesdin momordmucadiviidl rthe EaadorhBsesmd@l ion
controller i o] o] r i r at.e d .adaptation . unit (JTRAU)
whi ch perfor%écg%%SSP%ﬁ gp%dg%%%?ﬁqgrggﬁéisngﬂbafn \;at\]*oedﬁiz‘fga@'e T the
air interfac¥eCThEeRBePrkafns dNassiist sinackminvel edgsk modd toivinme darregoi ng

.conmponent s t gget AetesRNAE hbU oTp %ﬁa@ﬁm ch%[% ' in
’ée‘ﬁ)f ect, are all network el grr%%ﬁ%%%%n%ﬁ%??’%%%e radl o ci(oar %%aﬁ@%M
system As sROWAAtH PR&SFEEGEr Packeh Fox whidd astqowkedderentulnf st ens are
connect ed . t oracebpt| £sseeyiteeds Walneh meenee FHay éi"ﬁ@li\ﬂ;?a delig ~ ~ h''h~
2t ~7fa an A'LQESU%‘&@' The I\/Bgyi s si,m lar to a regular, digital te] ephone
exchange and™iay Be-aecasshd By TEFTRaltoh &G KEFMERitE SamesRis | ¢

rout es i ncondPwgr aggidutguinngicakieonandiaksi gns user channels on the A

interface. The fo in ts,. together w.th visitor | ocation

regi ster (VLR toéggg%eg%%?gggnggl o%ﬁ,cogﬁﬁﬁqet u é:tkl @W%Oréffeaa?}? rein a
| arge nunber® f tescin¥gRtheng o ihec tagnseative V@ elsracgivieredéngr aphi cal
area. The figdi@ $8686vERNYeSYIRNMetRLRA T o %e@hé@'ﬁi&%%@e}%sf to at

| east one hone I'ocaéi on {{egl ster (HLR) as a pernmanent store o ata that
has to be avart&bFeLWPRRkGH WRSagesed verhsornestdat apaswtrmthpeeidat a f r om
literally husdiédstep bHOHSi%ﬁd.&_iﬁfg %_ullaﬁxcaichtﬁfomg&g&gdtb%f %e%jifﬂtc to
paraneters afe. n therein,. wth.each subscriber assjgned to one
_specific HL%%%%P%Ig%gﬁgg’eg FF?@&OPeFé‘fi&ﬁ’é‘@eﬁoicrﬂr% WHer g 9 siShat i on on

the current ¥eeceptdomof the user is stored. The visitor |ocation register

(VLR) shown in thg,MG-arga; .0 invented to support the HLR by

handl i ng many _of lta%e sugsg?f"ggr _E?eﬁggzgg%%&g% évgtgh&iﬂeassef)%o&ciiazsﬁq% and

“approval of PEatbeeinventiopr phevitdensdpiverc isulkdmrdmrexdiatead tmnagenent

while the Hihis teaponstbbe LOECHRE sthiiig MNCWANS, dppddadance, when
e X0 e

a subscri ber i s.roam ng..:data, i s passe en the V . ocation the
subscriber i QFLEGi %@1§be§?ﬁetﬁgﬁ verioghatt HeaqtRumdd maceimn afe
accessed. v saidhackenowbtdganktavardonTBaE oC UM Rl BSiE URRINILSAL | on
syst ens, nev%gé%#’t ctur‘gs are_being. introduced, including those shown in
Figs. 2 and 3 ‘l-:le%y 5aid Bﬁﬁ’é‘?ﬁ\l &k ELTEG e SR (GPRS) net wor k

ar chi t ect ur ea¢knehbesigembnt eifigcalivhovs dndorvectalrdBdpdion of said

t el ecommuni cat 4 y. U i.9..4.shows .a user pl ane protocol stack
for the LTw%ig‘?é?%ﬁ‘l’s‘ﬁgbvé'g/gg}éﬁﬁggﬁ“&t&ﬁg Seilegbatk BT e UMTS.
Fig. 6 shows a GP%@ uSeilpl dneagrotdenices wedh, thi lsedargl Ssmdwms control
pl ane pr0t009h351ﬁ§§n£96nﬁpaﬁe £EF?%%$9%§Ehg§edﬁdf§é%% {]éawﬁ$lsaid

architectures, there is the capa
receiver section, after determining the selected packet

was received incorrectly, contimuing to process incoming




12 ~"i~Y 2~Jt74 of either unacknow edged or acknow edged tl’fa %r, ?{84
nmessages. In the acknow edge node, reception by a receiver b

i nformation packets transmtted by a transmtter over a conmunications |ink
are acknow edged by the receiver sending at |east one acknow edgenent over
t he communic c(?{é%él ba Kk to t e transmtter. In other words, a separate
acknow edge ssage Ay ?‘r&%d‘féet ® REReeFetRg vieethed or mat i on
packet, or sd&henstiear. corrbl natl on of response rressages can be sent. For

i nstance, only on nt. message, .c d be sent back indicating
reception of .a group og .n”ﬁgma%dr? o @é%t???%ﬁl?ﬁ%%ﬁﬁs orideai ent
manner. | n t ABVEREdoRow tduy é:nmxie;e:mme of d:ltwa:ni@ﬁ@éd%ykp@é&@'fs

transmtted Beckheehs aRyp g nicatio i s acknow edged
by the recei ver. However ltgé{gorag&q{gg bﬂi?}ﬁ% resem v g S%n, a nodified

unacknow edg8§t §XFAiNgh&he sedestiad mﬂcrkfduc:esds Feareiwai airrﬁﬁ:rid&tﬁﬂ he
GPRS SGSN of uhitdl Zesenl TRt S and
a sel ected pack n dﬁ cH tyl%frg pat“%?%f%J &f%ﬁte (ll\:%%f c?rfqi W@g?% the’

et amm a uraI|
SGSN), the Sg%ﬁ lﬁ%nr “%é’t T30 PLaRe SRR tingreuing frrakett o mdatdiend’DU i n

order to nottbyat i‘netRbG[ Mﬁ@rita)ﬂre%i lgadite ddie RIA4 NeLdS.d 0 be transm tted
reliably over the d| Q_interface dg-?al tel operating In unzﬁ:knovﬂ edged node.

The additi onal ﬁatllnérr? nb@’ré@ﬁﬁﬁsatae@%QQtJéﬁ s?tqlﬁlymgmumt ers

or it may besghemw phaatrretoaarld be thies Cﬂo&clgﬁlﬁira%lﬂéheiﬂg‘fﬂ{d@“ 5@l led
UPTM (Unackn C Transm.ssion Nbde UPTM may have er ent
si gnal i ng m%ﬁ%ﬁ?@gﬁglgﬁdﬁ C\?&F&E§1§eﬂ?ﬁtﬁlﬁ{f’%n tihe gansrdedganeniei ng

used. For th8oBReRpI étsﬁﬂé dendewedfll -tdmwn € bl ishiruld @rﬁs@u@ %Ha‘ie enough_

information gRet B8R CEMAG LRYEH Is th t RLC/ VAC be able to}
notify higher layers af lvleér8 trans cr%‘gq't %’b FEsep Jata

necessary). FH8 Pff BFﬁ‘ﬁﬁﬂ’éﬁtﬁdleeun@c@novdesW@,noemunmlrret!.liablles uni que
RLGINAC | ayor e s enerve She LeTBB0 Ch G iahSSobriACE oS Asb dditr od,
ayers receive the o whic e
RLC/ MAC oper 3¥88T %SraF%?PHh@égeeeneeséWb@@rm@wmcﬂc@mm Foae real i zed
that the des:cnspanoa brIrPYWUIDS /Ter ﬁbﬁd@&e%&%ﬁgﬁ Yoty e Jdae té on on
the transm téhngxé g ggg;dl ng .to tgﬁﬁhﬂeéent i nvention. For "eXanple, if
the nmessage s aratire ¢ ofpreferencee i nvention
carried out mclsﬁ*estraﬁﬁﬁrencagtiméestﬁmp b&sh@q@l@ncbhgumm%tant packet to
stored on the tfamaertrysAtleR 8 BB P UK hardEE FeRBRoRRg R works
acknow edge #@sEabEo¥aEkK from the receiving side, and thereafter renoving
and store bot bl he i aport e oreraren: iaet AR MRbet ke St quen

-and store bath_.the inportant packet to
unacknow ed %‘f?)%%lﬁ‘é? VatPeHe ‘és%gﬁyde&PTﬂP§§\$§@rpaekegsVeantbe data

retransmttdo e elowecepybﬁgcelpmayékvmgﬁk @ﬁ%%ﬂ%ﬁsﬂt tﬁggkti_l%%m t he
recei ver si %&e )i dtg ket skcan 8 erased_ from nmenor

transmtti n&% ? 2ekAgviedped; o ?Bﬁdlﬁépﬁmﬁﬁeoﬂnﬁbﬁﬂ:ant
packet to b@mm@@mmanﬂs sneeeqaeaannbénahremaekmﬁ%ﬁegﬁr%elé%&s but

R

only storinghddiga+ rg be acknow edged. Sti'll another exanple
woul d be to send, bormjﬁ ﬁﬁ'ﬁl %’%3812&0 SEeMGERFonPEAe8SaAd
subsequent RSy alia geryackem, bWhenothet deeompyepaelket s on the

t tt Ay t knp d_back, f th
ecoiving SPHg reltér%%f"‘m"@ﬂ@ss. of.% et v S T A

comuni cat ed:q'téo l}ﬁ%}??e‘? Proteeel layersvia the headem oti epesiidd (e. g., to
t he header gonmigsisiomidngiremed S ngt jsucgessf ul
Still anoth \qﬁé&to do things is P‘?)éaﬂs@% é%gé eﬂég%% i’8 %glfethe
i mport ant paé:"k (TR AT p HEFR C3R Bevhbensuhe tb@b. t'be Si de only or
as wel |, mmmﬁmcrua]tamrpamkdst aweﬂéréﬂ@eaﬁeﬂﬁtﬁﬁigoéérfﬁéﬁl%” the
transmttln Therﬁgot%é al.t hough_t he description shows the
possibility o saV| ng on t e 3o e dggment 15~n?t|rﬁ3cﬁ¥v§@(}vstbént he

i nport ant  paciexedaf inedidikima erdye deansté 860A0FEBLndB 2EkA0Nk £8gEHRACKEL S,

it is possiRfd0 i nplement the invention without saving any packets at
all, saving only the inportant packets, or caving both the inportant
packets and the normal unacknow edge packets on either side or both. Thus,
it will be understood that the nethodol ogy shown below is nerely
illustrative of one node of carrying out*the invention, but others may
apply as well, as will be appreciated by any person of skill in the art.
Transmitting Side (Figs. 8A and 8B) As shown in step 800 in Figs. 8A and
8B, Wien a transmtting side RLC/MAC is transmtting an LLC PDU, a step 802
|s executed by t he RLC/ I\/AC Iayers to check if a UPTMIS assom at ed W|th t he

o e o I T Y T T 1 N NI~ 1




1 2 f~~Y 2~~~4 whether a notification to a higher |ayer (of tls]e rr@&eiﬁb,} of

t he acknow edgenent nessage) should be done or not. So, a notiffcation is

made, as indicated in a step 819a, or a return is nmade directly if no

notification is required. Wen receiving negative acknow edgnent fromthe

receiver (as determned in the step 817) for the inportant LLC PDU, the

transnitting si de Sialdesrriphionisedow tdmsune RDWBendra hevddlens Madi gy

si de kept al swsHhsequssig W dgedLLC £ smtting side

shal | /may al so 1retra sm t )?hose LLC';FPDUS.]l-A rﬁ%ﬁar%éni%%%%%aﬁﬁ B¢ done

usi ng step 806 %@&pﬁlmb Heh -G Apb AT (iRl ereieun sra t ot sty s theen .

recei ving si dddc, altlee GERS oddie SURSequant egtly (e. 9.,

t he inportantsrl\#f}c@ %DU rﬂa% %i n changed decodel"r‘l&ﬁﬁé;%@ne%ﬂs’) Cévﬁsilwout

addi tional butYeri ng df r?gaéfﬁﬁmae’a‘%géaﬁm‘@%l TehatRggre narchangansni t

endl essly wi tsutapnidoessi 1 toneverche IRt Camdendid c,ir%g, @s shown

-in a step 82 s rJa nd i.f, this, i.s repeat. attenpt. |f So, a failure
can be decl a%ggﬁése%?%?i%ga?e%giont%e%tmr Ot dd1an F@dHder of

al | oned repetifttiegifades @ .dpsi GECPIweed |in idb i idetRids nRd-wded hxgiep 812

that subsequepig Hads anrp N d.0 %q:eﬁv&d 2 qﬁt ermnation is made in a step

r has ti1me ouét or

824 as to whether the tiner ) ot. If not, a determnation
is made in a step T2 ayardigethwit sarverk nailledde neissags dinwHeaen
received or peirtf BFMHHRE JRGQINE Grd | i e 4 ig.executed again
to find out Lf . the._tiner Ifhas ti rrgg Otﬂ&%tl."&{%%%é&?m%%ﬁ é%:gleé?fét, 826 are
repeat ed unt PEXBMHEAISRENY Rehamarediesin heern sreskifdwde dye BITS resbage | s

Jeceived. | ntea®mserise t iMels td r@Uls 3RO R4 dgenent
Jrgssage, a SE%%S%Z%F%%H%e%{%%r% (%lﬁi%@%e\@se e%%eagﬁiL&E%M has

been saved or not. is executed to notify a higher |ayer
of the protocol sffack wefirt kpplhiansdicd igiGindd ol rfidid Wy +a1¢ a return
is made. If kteSrdelesy i ~ ~ ~e~ step 828 that the

sel ected LLC PDU V\g?n iln@_fﬁhg%tf,ﬁsé&gd,oﬁ tgrcirPsM!rPechv%ﬁ LEFSHRE SVEF 806
and the proc@s¥igedeicsuddnkas Bdffdrd . entn Hehiderc asmpridmrionmay 1dles0 g a
step simlar ohotshebmd22 it Laduce t,. a2 ndless .repetition in
case an acknow ed egnt ilﬁlever%r glgtg:a\/egc{j%\i%&(ﬂ? (g)u;%[ 5&% i‘%‘% bei ng
execut ed af t EPUPRECEt &F SoBeaf@lisarace fiieddBoas. paickiet .t haf &hetiti ons of

the steps 82éefa2éncanpackeeihedoamentdERITAGE otk fhe a5 deter m ned
in the step ﬁégcﬁ%%%;e the tinmer tinmes out, a determndtion can be nade in
e

a step 834 as to REF OPSR6t thfe CRUPISASSay Srake Pad sy packetsot . | f
positive, theiddvbe LbEtPDdforePBUnesamcfereameyas Hoama@@mery by executing

step 818, asygshawyegand i.Ni whet her to notify a higher |ayer of the
_positive acknowl edggmnf‘g%é?(ﬁ)ﬁes lf.%gﬁrcﬁ'nﬁl.n FF?CPHE' Eé%ﬁﬂ\ﬁlnédé‘é’ VeSS
negative, thBesfep Eo¥ Eheskereference pacheter.ni Mhe prikent C PDU was

saved or not inkenBobn BoNOLE khakl pRoBNCHALLHESuEARAE JBde TN the step 830
‘-b?f ore makin ur,n. I f retfansm-.ssion can be made€ by executihg the
St

are ] sqQ,
eps 832 et ggga'cl{:y/ LREEPASBEgr 85illaye Yt Reknpwledgingansomimaii ng si de, a
notificati onpaakebe.gi ven to higher layers of a protocol stack whether

acknow edgenent ( r. negative_ackngw edgenent (NACK) was received, or a
timer has expi red,ﬁgcr% Fnﬂj“‘gﬁ’ﬁf:af’ﬁea??g&?ﬁtﬁl@? PBUshga®TrERstEcessful . Al so,

in the recei Vavestien met dfif€atban cgpebeogi ¥YRAgkOaadhi4Relh Lawshgwhet her

t he packet e . ecel or _.not. Recei,Vi Side (Figs. 9A and 9B
Fi gsP 9A anﬁ%ggﬁéwﬁ%%ééi \Ekgy %glgﬁﬁl Eﬁgﬁ{:"s!mll’él&ie‘rﬁggﬂﬁssﬁér tefEnari o, )

accordi ng t oCeHENGr é5enLtrnyvbaskdnonAtiséngdsbeet ERguenog 3beer202 that an

associ ated theron shoh phaod S57R 2U8ernBKCELER 18 PEABRELTRR mefer step

902 or 904, t¥@me19%f full-resolution image. As in the case of header
compression, it is important that the reference point ig
correct. Thus, the invention could be utilized by having
certain important frames acknowledged while less




1 -~ In,4Y ~f!ll~o0 the receiver does not nake any acknow*zeptg?rrﬁm, as :
indicated in a step 906, before making a return. If, however, the step 904.
determ nes that the LLC PDU is a PDU selected to notify the receiver that
it is an inportant PDU that needs to be acknow edged, then a determ nation
is made in a. 0 to whether it has been received correctly or not.
If so, a posilt%&)\%%t%éj%n?\ﬁagﬁﬁe £ -irs Sy (9Pt oot e PR e hgeande to
the transni t engesitderiamebuits adenestledidanddtas step 826 of Fig. 8B, as

expl ai ned previoug A 12 is.then executed to epsure that operation
is continued accor ?érslge P%%S%;F%ﬁgwo te}?g:tf'i 0%?‘#‘?‘1‘1?% t3evartageeciLc
PDU. Subsequé#el prasestuinventiade widd ibedicnes anbrd fapsurédie D hergleand,
reception of grehensehaehed gk . ot_cornect, as.determmned in the
step 908, then a negat veeacgﬁ(%%géggéﬁglnto‘fsa tl?%%%rﬁ'?qeeoe‘ﬁ%g%ﬂ%ent
transmitting “8egE°Fr oAst Ad lusteriiedy isi dde aqonparayiony i Arawiigy. 914. A
determnation is then nade in a step 916 as to whether the receiving side

should wait for correct reception. |If not, operation is continued nornally
(as before), as indicat e®PRifE MHSGRIABION, @ROTHEt BRAWENESt 0 account any

I mpor tant messagerignt 1bghbhe sBbeaketiRldrANd F rLIUNN £aMm fgy made, as
i ndi cat ed. Il‘,ﬂo}ohﬁgrec’gl Vi gé?.de is to wait for correct reception, incom ng

LLC PDUs can optTBnHdFH°h: oMY ;. aeceecdng ey the Priap agi. If so, they
are saved as indi Baged2i shawst apg@R@rant iadied nexdisalas L@@iﬁu is

received (w mned_in a._step 922. If a correct UPTMis

recei ved, thgggg%gg’ E%%hgg%g{:}’}gﬁ'bgcf:é’ﬂfﬁ FatdoRFiR%eE%hon accordi ng

to the intent of Fhg.oBi ghouk bLGnERHrwhilcmolEsd Welatoimat Giiees Y.
This is indi gghednl e d_by.t.ne continued operation of
step 912, fol ?oﬁe&a‘.t@)gﬁ?? e?ﬁ?%étégkgﬁgﬁcg%%ﬁme’t G ML BdUs on )
the transmit EPRgPEIEE 8E-per Figs. 8A and 8B) or the receiving side (as

per Figs. 9A and BBY.i g and@si gnpphel ¢ i rmg.ned. in the step
922 that correct rg%eption of a, next sgﬁgc%éﬁ%%ﬁ%s@n%aiB ~ i ~Y
2u4 occurred*CEoHdLHEehP ERE PBERTcA#Hteonti nue to be saved, as indicated in
the step 920, untFigcobrehbwsegephireNchbiitaell MG Iﬁtcp&( d A’@%{I ng an
endl ess lOOpaé:gofﬁfﬁ o{: ngyer_recei Vi Qg a cor?ect eLLC PDL? ﬁ%ﬁ: UPTM a ,
mechani sm can beé | nser [ &d PROPTERBWAT *ro stop same from going on forever.
Such coul d be a t¥h®r Ghsbows upoBPREM1BE OB aneOWrbtRIddaW fxidk fromt he

| oop and a tgansidis 9 for continued operation normally (as
before). Transcel v_eré]F%gsJ.Eﬁﬁg0§£g§:é %gg'show a transcei ver apparatus which
can be used as bofH9a TrahewHstacFPBE chattridnpliarts myatictobrstamdkecei ver on

the recei vi ngcsdbE®ingttbNEhdldesi S-NRaAS 1000 for transmitting and receiving
. info packets over_a vm'éel ess ITnterface. An interface bus 1002 is directly

connected to an & 19i n? eFRA¥E, hoY, FegarpBa, apg $Barfd totamethmnna (not

shown) . An interfids busa 1003 85 €6§8eRESdshewY @l i=@4S Ja Qﬁ‘."%t%@%’m in Fig.
10 and to otvl;&?:[cé%gr ”QJ? (?I ocks_(nof shown) of a-receiving section or a )
transmitting Section as %r%%‘geoﬁlrjéylﬁe?‘ TENFCPAY SFar POPPHGK $of Figs. |
10A and 10B Eie miewent ninvenisbohj ooseratingnifi & wedliFaeld on 1006 and a

receiving s i 1tiing section 1006 includes neaps for

det er ni ni ngq%&%%%%ﬁ%i%%gﬁ%%é i%‘%g‘]" ‘IL':F .,Smi':g;r_ﬁé-sﬁ‘ RuicH taosteﬁ-@ 802 of
Fig. 8A wheRasket tin sreppenss ool whitheanaatRibwiledaesaeitatiad Wi th. a PDU
on the bus |#£yidd SevEw flan-delegti-ng an LLC PDU that already has a UPTM
associ ated therewith, or it may nmean actually associating the UPTMto a
given PDU, or thdi9ke® $hrvmyhewditgst h8Anands 9BOFA Lt tagstitex .t he sel ected
LLC PDU on the bumiddO0%n aued dMe-Ghdrhole t r egei i si de,

whi ch al so hé;ls %ﬁaocg?ﬂt us ,siml ar?%%é%%gﬁksﬁ%%%eﬁngﬁ&agé %gisg:lr? 10B. The
recei ving secti 098 H-EIETXEERYi MCSPadinghtpe thec preEsegtpacket s, wil |

det er mi ne byinwesntsidi)] Dpdueddiig tHerenaskAowebagbetholCaRDY actig, and
whet her it Vgs 4 &g Vc‘;‘cge Qrrectly asuﬁer steps 902, 904, 908 of Fig. 9A
It will determine eg%,e Iiaé(eft Lor uliicheaRs agknewirdorsienthd s nconi ng
packet requiressuigredhdinodiedgsmesmititérwi || use means 1016 to acknow edge

(or negatively agknow ei pt_ back the. transm.tting side over the
air interface. Bac 'onﬂf%g%?v%%%ﬁ#t?}%' s#gé afdath Bl%]i% WeBetheZei ve t he
acknowl edge nessage and provide an indication of reception thereof to nmeans
1020 that has been waiting, as per the tjpmer started in step 806 of Fig. 8A
for such acknow edgenent. Such neans 102tP i npl enments, for exanple, the

deci sion bl ock 820 of Fig. 8B and the decision block 824 of Fig. 8A
Simlarly, the means 1018 i nplenents, for instance, the decision steps 816,
826 of Fig. 8B. As has already been nentioned in connection with the
description of Figs. 8A and 8B, there are cases where it is desired to save
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20 1 ~ MY hQ-r One of the follow ng mechani sms, anmong ot hersj arpybess
used to provide acknow edgenent information to the transmtting side. RLC
acknow edgenent nessage bitmap In GPRS, according to the present invention,
regardl ess of whether RLC acknow edgement (ACK) or RLC unacknow edgenent
(UNACK) bl ocks are being transmtted, the network and the M5 keep sending
acknow edgenent rrgégégeg%.argi 10 diege sy rediDovin| § ramAGKLUAACK)

contai ni ng ackReMIgage FRN tHa Predidit: ARG St 1mPs Mva?h%CPPéﬁ‘édxﬂ"Xﬂﬁg :
acknow edgenent i.nformation either always (1 n acknow edge no e}, ofr~only in

cases when- aRSHPERt ZFF IPETPBIT OWei i (48RS 0F KiLgADd8R 20d 8B

unacknow edgerhemdeperdhamgUNAC RyGdaia: il 0cks anfodefigatransmtted, the
bi t map doesn’t. c%nt ai.n val i déérlforr@ti on in, the current evol ution of GPRS

(but is stil "ASEHEEIO5 &9 & G BN S eI PR sERH CRETYIERA  Or
control purpesgsthehelepec eifvifigsACOATRARREE WHth WHEeraPess XH04s its

connecti on i%e%%&’vlar%n %@g %%i%ige%%ﬁfr%a{jq%#cfﬂgel 0 able to transfer sone

control information (&. ¢., neas Pd8age. See Chapter 9
of European Standard Draft EN 301.349 v7.0. 0 (1999-07) entitled D gital

Cel lul ar Tel ecommnicgﬁggnﬂgéﬁéggg %ﬁ%@ﬁw Radi o Service

(GPRS) ; Mobile . Station (N ) Tace; Radio
ni ne Control / Medi BflAWcdés igomessmedRitdavA@ muditficol GBSy BEdgyed si on

.0.0 Rel ea;seﬁ@%ﬁm%ﬂﬁg&&&f%@a@o&g%ﬂ%@%@% FRAQ S Lo Use, S hese
bi t mps (si nce t he alie being transmtted anyway) to obtain I nf OF BT 10N
about whet hePraft F‘éﬁﬁ Banflreoupaigad ongm shEtasy Jute dghiel¢xamplaot .
Then there wehbdltienoe beedoh@titRd® 5L AAMRLS HY %@%ﬁpifcaﬁﬁﬁiﬁ?oé# ant

(mgssages. Thij | sQ be |ied to other systens contai ning signaling
procedur es | %E‘%%ﬁ%{lgi?n tge‘%eﬁ":ﬂ'ﬁ Y ZUOr Either by specification or

information incluBed.i b sbswages Gseddiokedt atsten FdBMsInIde used to
notify the pegg, r .ca ere .t.he _acknow e nt bitmap
contains al mysm%%%ggg&ﬁo%g&%né%nwﬁp%ﬁ%ﬁ |n(ﬁi:“(ﬁ1‘”§41 %@r ring

ot her wi se un8€RABAM BEgER RLBrderaaint tHed sEBFmITHe 4 tnfararadysinerm nick uded i n

nmessages useghteneshabbia e e.q. fi i.n .t he Packet
Resource Requg?%f:r@massagi&?ﬁhgaééglaéﬁl%}én?%eq sk&bapﬂjglri%'abﬁrgh&elga%r Packet

Downl i nk AssPHAREHRt AeBidgalihycfde meltdileTmtatdans npaisteldwshed. I n case

the acknow edgemenichtemathneheded mdridh@aACkRWAAGS JBS SRS LM ai ns

val i d acknow mept, {.nformtio nly in _cases when an i nportant. LLC PDU
i s being traéggrlgff e%?c%'hgoflﬁfﬁfz&ﬁﬁngon@cﬁ&?ﬁe?ng’% Py contirpl I dat a

bl ock (eithedB8fk.fiAspluomelifll ofr bake lasinsard)r<aardidiipoidpas tant LLC

PAU cont ai nsgi-pf o yPn_ t.ha Vi ng si shal |_ acknow edge the
. recei ved LLCaPQD%J. E?:ﬁi%ﬂea%lgr%?}]]g%eq%ggobltglc I,B%t%:né’lsae eft" 6 Which the LLC
PDU i s pl aced®Pagd %BEF—‘RE@C_Gat alpl @@l‘«tsnﬁyt_awlied@tﬁ i i ed, because the RLC
data block MayleesmRuni Bitibhke slbEPUt Hoh 1ERMGANRY MRSl he - Th
e e wth a contro

transmtting_sjde shal|l notify t receiving si message
f%fe ée

“that an i npol? LPEPERR @nBefhg bRassFrenegeimesy staitiom wdh od. The
nessage i denvhicksithesi ppoecbantinkibetROd, aBY 89NBRIN G 1 G, HHBSN (Bl ock

Sequence Nu I f the,RLC bl ock:in which thelL PDU transm ssi on begins,
so t hat thenzr?é%géls%i n% ‘gilﬁgf?gsablleet'o 3eFéfiﬂ‘Pn&lH%-ch Hack s whi ch RLC

dat a bl ocks) ssabidn becatkodhkrddsdcoAhset edheomas sagaswdidentddey dhve
segment to whi b j aced tnto the RL.C data block, because the
RLC data bl och% g)l/ %%%ﬁ{—%g%@gﬁewﬁﬁ BEE TRAME, SO F S s‘?%r‘f‘%q
Anot her nmech®f skedeaiagbbantwidihsugagei oyeresbagaineduesidfiape. The
acknow edgengst1igelf 88S8LL 8df 5 I m tki.n i,de t I eceiving
side after sending the i nportaﬁt {lEghB%U‘i:a%%S a1 tqle f)oj}g}‘%lng

comporients together constitute a base station subsystem

(BSS8) which, in effect, are all network elements

belonging to the radio part of a GSM system. As shown in

the figure, a plurality of base station subsystems are

connected to a mobile services switching center {MSC) via

i1




1 2 Plv 2~~& Control Message The sane procedures as descri béd] db&lel8bpl v
in order to notify the peer RLC/ MAC that a certain LLC PDU shall be .
acknow edged. 5 The acknow edgenent of i mportant LLC PDU takes place using
a separate control message that contalns enough information to (negatively)

acknow edge an LC_PDU _The ne e may copntain, e.g., BSNs of RLC data
bl ock con'?al Ath tlﬁ)etef_{%m %ﬁ‘ﬁoﬁ@hs%‘ﬁéliiﬁv%ﬁt?oﬁeﬁﬁ%aﬁe@h&‘rsham and

descri bed w tkelegpdpent éiﬂclml’@étamctﬁa}erm@daﬂﬁéésébeb?oéxtéinéfou| d be

under st ood by in the art that the foregoi ng and_various other
changes, on1ss%bns an?‘adgg%l6ﬂgelwﬁ¥he Brﬁ?ﬂﬁﬁsdéP ?ngﬂe?%%f may be made

I e e

Lo provide ermrstasoert b ForeqBing Eoln Ba0Rre. chapmERas e " by

~j ~~~C visitor location register {(VLR) to be described below,
constitute the MSC’s area, wherein a large number of BSCs
can be connected to the MSC over a given geographical
area. The figure shows many such MSC areas,  each of
which has access to at least one home location register
(HLR}) as a permanent store of data that has to be
available with quick access time. The database manages
data from literally hundreds of thousands of subscribers.
Subscriber-specific parameters are maintained therein,
with each gsubscriber assigned to one specific HLR which
acts as a fixed reference point and where information on
the current location of the user is stored. The visitor
location register (VLR) shown in the MSC area of Fig. 1
was invented to support the HILR by handling'many of the
subscriber-related gueries such as localization and
approval of features. The VLR provides dynamic
subscriber data management, while the HIR is responsible
for more static functions. For instance, when a
subscriber is roaming, data is passed between the VLR of
the location the subscriber is leaving to the new VLR
and the HLR need not even be accessed.

In the evolution towards more capable wireless
communication systems, new architectures are being
introduced, including those shown in Figs. 2 and 3. 1In
Fig. 2, a general packet radio service {(GPRS) network
architecture is shown, while Fig. 3 shows a universal
mobile telecommunications system (UMTS). Fig. 4 shows a
user plane protocol stack for the UMTS. Fig. 5 shows a
control plane protocol stack for the UMTS. Fig. 6 shows
a2 GPRS user plane protocol stack, while Fig. 7 shows a
control plane protocol stack for GPRS. In all of these
wireless network architectures, there is the capability

12




Claims 1. Method for use in a telecommuni cations system ( GPRS) havi rzg iﬁl?e?nm
capability to exchange information packets over a 5 comuni cations I'r!\ﬁ(‘ =
(Um in both an acknow edge node, in which reception by a receiver (BSS) of
all information packets transmtted by a transmtter (MS) over the

comuni cations_link (Un are acknowl edged by the receiver (BSS) sending at

| east one aclGovitiddgenemadinrevwletoednumdmowiaddgedik fdimfdackf to 10 t he

transmitter dBsaqf i NrANREOACKAGW, TRoge | N -&Pftg,og] the
over the

i nformation packets transnmtted by the tTansmiter _
conmuni cat i oIS R 9 3k i etee PIgketR FeanswiditqdBiy) a

charact eri zed-dutisndaitb st rRSH 4 t@EmbddB) cd ¥4 Sk dli&ﬂ@%@vﬂ@%l%éi5
neverthel ess .determ ni ng. froma nrg a plurality of packets_destined for
transni ssi on Po Tife TREer T ?%gﬁ 9@@&@%%%%@%@%@%@%
packet_ (PDU) tfh:a arstmmhzmtan:bqrmvﬂ:&ﬂgaﬁmm ok gme&ﬁngrﬁméﬂe rlqrpei ver
oknow sdgenshtat "D AR U B SR Y T RS 1 rom
the recei ver {BSSsponas dim adwh setesteed parketm{ P pecked eaieddiie ‘
"G o O AR 1 St (sl S0
than ot hers, ¥¥eaECactB hanetaginpuyleigenent metsyaye cqackde tdeait serves
as a basis fadiinlRlcdd iy BT £ b IALGRISE hangss.as,compared to
the referenc%&%ﬁggg'identified in some convenient manner. In the

s unacknowledge mode, none of the information packets

" transmitted by the transmitter over the communications

link is acknowledged by the receiver. However, according

to the present invention, a modified unacknowledged data
transfer mode is introduced.

For instance, when the GPRS SGSN of Fig. 2 sends an
"important" LLC PDU (See Figs. 6 and 7), i.e., a selected
packet among a plurality of packets to the M8 {oxr the MS
to the SGSN), the SGSN can, for instance, add additional
information to the PDU in order to notify the RLC/MAC
layers that the LLC PDU needs to be transmitted reliably
over the radio interface despite operating in
unacknowledged mode. The additional information may be
associated with existing QoS parameters or it may be a
new parameter. In this disclosure the information is
called UPTM (Unacknowledged Packet Transmission Mode) .

UPTM may have different signaling mechanisms and/or
values depending on the transfer mode being used. For
the example, the sender of the LLC PDU should also
provide enough information to the RLC/MAC layers in order
that the RLC/MAC will be able to notify higher layers
after transmitting the important LLC PDU (if necessary).
The information may be, e.g., a sequence number that is
unique in the sending side for the MS/QoS queue.

5
R
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30 2. The nethod of claiml, further characterized by sai d_tran%r’aﬁtﬁb{_r 2@%5)
Cafter transmtting said selected packet (PDU), waiting during a set tine
period thereafter for receipt of said acknow edgenment from said receiver
(BSS) before taking 35 further steps contingent on said acknow edgenent of

recei pt by said regeiver ( 24 1 2 MAY 2CA 3. The nethod of claim?2
furt hgr c%ar act er %21351 %fesﬁ?/m%gﬁyﬁf@r RS & d?l}%gt'ﬁ‘ﬁe’?%?l@ét‘fg?ghcket
) ipthane Prae S B bl et g gl o
acknow edg . . . ( :
further cha?%g;t gg@gd %;z%%&@rg s_&ﬁeitoé"r')l( é&%gﬂﬁ@%&ﬂgﬁg‘zget
'E :Dw plefi gga@ﬁzgﬁigiiggf heh t@%ﬁ%@%qgﬁrgﬁtdé ) Cno}':) Ci..o requi { ed at | east ;
until said receipt of said acknow edgene FrqmaﬁﬁQF cei r]FBSS). 5. The
met hod of cl BFRSERL dpvREtioRar adoar exemply ,sdifd thanssddgs (VG

retransnittipacket§ahﬂe&@cakﬁehu&§§§hs$%%§s to implement the

invention carried out on the transmitting side. For
instance, the important packet to be acknowledged is
sent, and subsequent normal unacknowledged packets are
stored on the transmitting side’and sent only after
feceiving an acknowledge message back from the receiving
side, and thereafter removing them from memory on the
transmitting side. Another way to do it is to send and
store both the important packet to be acknowledged and

- subsequent unacknowledged packets. If necessary, all
saved packets can be retransmitted. After receiving a
positive acknowledgement back from the receiver side, the
stored packets can be erased from memory on the
transmitting side. Another way to do it is to send both
the important packet to be acknowledged and subsequent
normal unacknowledge packets, but only storing the
important packet to be acknowledged. Still another
example ﬁould be to send both the important packet to be
acknowledged and subsequent normal unacknowledge packets,
but not store any packets on the transmitting side. If a
negative acknowledgement is received back from the
receiving side, retransmission does not take place, but
information is communicated to higher protocol layers on
the transmitting side (e.g., to the header compression
function) that the transmission was not successful.
8till another way to do things is to also have the
capability to store the important packet, the normal
packets, or both on the receiver side only or as well, in
combination with any of the above methods used on the
transmitting side. Therefore, although the description
below shows the possibility of saving on the transmitting

14




| S stored sel ected packet (PDU) and said stored packets for which_ . ..
acknow edgenent was not required after said set tine el apses wi t hou? MAY 2084
recei pt of said acknow edgenent from said receiver (BSS). 20 6. The net hod
of claim3, further characterized by said transmitter (MS) retransmtting
to said receiver (BSS) said stored sel ected packet (PDU) after said set
ti me el apses siidehdlie regrimtamf mwaikktadon®d edgermitieddeamaai dHecei ver
(BSS) . 25 7 et f claime6, .further characterized by, said
transnitter (M G{arlecel \%q{r?gj%woj_'vée eséjl%}ﬁ?g:tﬁmﬂitcéﬁ snsgihle (Lﬁﬁlr‘fﬂﬁﬂ% d
recei ver (BSSheadnyentdwiedgdrtentt cfavigceiapty gfaciaitts sl ectled packef ( PDU}
and by noti f yng &4 gl éé?ﬁy ' 0 prot |_ st f. the transmtter
(M5) of said regei pt o soai sellﬂear(ﬁ]%g’%gac Ise)tS%(q'%ﬂi b%%hs%h(? rlgkpﬁl%&n BSS) .
8. The net hoBagkegsaiamds thymayaale westmemiledgeh pasdiet st raansyiititear  ( MB)
wai ting for atdeeast o fUrthey, S&t i1 pao | 4 Step of
retransnitti&gﬁigid store& sel ect ed pégket EE@E&h$%¥ﬁg%?g§§%§gfﬁdgenent of
recei pt ther Ferhoee S ReleBds) e iffilmgtratdotee lafdions t hat sai d
z5 W Z t AYmadRed ofeidaansiiing emts theed riRlRaled RAAK SRR R Syl
received by the r aglverdyffab .

as well, as e appreciated by any person of skill in

the art.

Transmitting side (Figs. 82 and 8B)

As shown in step 800 in Figs. 8A and 8B, when a
transmitting side RLC/MAC is transmitting an LLC PDU, a
step 802 is executed by the RLC/MAC layers to check if a
UPTM is associated with the PDU to be transmitted. In
case UPTM is associated to the LLC PDU, a determination
is then made in a step 804 if the UPTM {or specification)
commands an Yacknowledged" transmission of the LLC PDU;
“if so, a step 806 is executed to transmit the LLC PDU and
start a timer. At the same time, a step 808 determines
whether the LLC PDU to be transmitted in step 806 is to

-be saved or mot. If so, the LLC PDU is saved. RLC/MAC
does not remove the LLC PDU before receiving positive
acknowledgement back from the receiver for the LLC PDU or
”;) the timer expires. Optiomally, as indicated in steps
812, 814, the RLC/MAC may keep also the subsequent LLC
PDUs even 1f they are to be sent using normal
"unacknowledged” operation before the important LLC PDU
is acknowledged. Whether this is to be used may also be
determined in step 812, e.g., based on UPTM.
When receiving positive acknowledgement for the
important LLC PDU in a step 816, the transmitting side
~ shall remove the LLC PDU as shown in a step 818. If the
transmitting side kept also subsequent LLC PDUs in a step
812, the transmitting side shall remove also those LLC
PDUs. After that, a step 819 can be used to determine

PO
t |
L
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9. The method of claim8, further characterized by said 5 trangnmyhy exgl M5)
noti fying a higher layer in a protocol stack of the transnmitter (M) of
nonrecei pt of said retransmtted stored sel ected packet (PDU). 10. The

met hod of claimb5, further characterized by said 10 transmtter (M)

waiting for a Igsst one further set tine period after said step of
retransmtti ﬁ’%‘% &F & gitd SH@addcsy Geackdriqirpy)layelr skl shereecpnsket s

f whi ch aclkofowhed f d f
or which aclafo GRIBIw M Nt GEHJRL) Q{onﬁl?]%é(r@%é &?E%%g)o

recei pt of t%e store%. | ect.ed packet. (P fro e_receiver bef ore
15 finally comel Gdi ﬁﬁa Lo Mesiteniat drdieria sin cet kepatkea, ( PDU)
was not recebred mpthire rieceiader (iBSDe1ALf The Amthertof;chaign 10, further
characterizege§¥-§%¥p transmtter (MS) notifying a higher layer in a
protocol 20 st K*6F "the transmitter (Ms) of nonreceipt of said
retransmtted stofbenselecetiounpacken tiRRUacKkibwIdEmaithotr-&h hai m 2,
characterize Sl g ' VS ncl ydi n ter |lapse of said set
time 25 perigggéﬁ?%gﬂé%fggggé%ﬁghfgi&%b 0 %ﬁﬁbgﬁgah:%ﬁﬁﬁgg%id sel ect ed
packet (PDU) lgsrkents éd&i WOF, byheaitaamerdivtemd BSSe sitalTheayet hod of
claim12, fugbbepnchdiagheri sai ransmitter. (NS) notifying a higher
| ayer. in a prot of:lol 30 sta%%%g E)}t(]ﬁe tI(r%atr‘fsh%t &t tlo‘%g r%lnc#eeéﬁ‘é‘?% of said
acknow edgenBhf0 ERbSeERBeREt Nogckhovilgtget LR =y itder twarsmiikthegi ver
(BSS) in sai digeagkaow/adge aTede rdet ahiEAicn ¢ LRl OVE said
communi cations, |i nkFéUg). of asai d sel ec?gg_pac ete'r %ﬁ%' V\%I{Ch

acknow edgenBRETBRSPEESIPR Fary BgurPag, usdng step 806, as shown. The

purpose of the mechanism is that the receiving side is
able to handle the subsequent LLC PDUs correctly (e.qg.,
the important LLC PDU may contain changed decoding
parameters) without additional buffering of
unacknowledged LLC PDUs. Rather than retransmit
endlessly without success, however, é'mechanism can be
provided, as shown in a step 822 for determining if this
is a xepeat attempt. If so, a failure can be declared as
indicated in a step 830. Of course, the number of
allowed repetitions is a design choice.

If it is determined in the step 812 that subsequent
PDUs are not to be saved, a determination is made in a
step 824 as to whether the timer has timed out or not.
if not, a determination is made in a step 826 as to
whether an acknowledge message has been received or not
from the receiver. If not, the step 824 is executed
again to find out if the timer has timed out yet. These
two steps 824, 826 are repeated until either the timer
times out or an acknowledgement message is receéived. In
case the timer times out before receiving an
acknowledgement méssage, a step 828 is executed to find
out if the selected LLC PDU has been saved or not. If
not, a step 830 is executed to notify a higher layer of
the protocol stack of the transmitting side of a
failure, and a return is made. If it is determined in

leée
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1 2 MAY 2~(~4 and signaling said acknow edgement of receipt to sdi g MAY 2004
transmtter (MS) over said conmunications link (Un. 15. The nethod of
claim 14, characterized by said 5 receiver (BSS) determ ning whet her said
recei ved sel ected packet (PDU) was received correctly or not wherein said
step of signaling sai-d acknow edgenent of receipt to said transmtter (M)
i ndi cat es coskept 888 thabrthetseéeembdomimﬂﬁiiﬁvuﬁheJﬁEHﬁQ¢ Ofgaffed,m 15,
characteri zed, by_.s er, ori ected acket (PDU)
during said ggtxf ?b@r%%@oggk%hlégsﬁﬁgn ttI gﬁgf Q§m3f owl edgenent
from said re@@PVéﬂu(ﬁBSS?Sahanp@n r §oeitii shyasad, d 'dhemﬁ iyt eﬂs(dVﬁ‘»)e ef said

know ed f ted
acknow e genﬁﬁéplgﬁhﬁﬁakvﬁoogté %55egEF&§>pac ed (gﬁﬁﬁmgﬁ#QH& ¥

packet (PDU), retransmtting d sel d of
cl ai m 15, chaﬁaef—éw?@d1By0§§ﬁdaneé@km@wl(egss)merw tier nﬂaeneer memerlgretd’le
sel ect ed packath(EDukeB0sB8S 15E68WR0 LAY re%@d@eeé%{gf e Sy 0cess

t t here 18. The

. incom ng packets wit t an chan e in processing me

met hod of 0I5§h1§§d gﬁﬁ?ﬁ@téF?&eH By said receiver (BSS) saving packets
received after dekerfmnthg fépe&1250ﬁ@|©€tQ%ep%Q @) gams wgcei ved
I ncorrectly t he sel ected packet. (PDU) correct'ly after which

e n
t he receiverg?%ﬁgxiﬁﬁgﬁégg sPFREBAPN g SpasEeiy et c Aidsferginededfodhe
identified bgtspi 826ecbeford phekeﬁméEDU)Lme%Ool& Bhloriradeha®ficsl aizm 1,

characterize tra t over .sai.d conmuni cati ons
i nk (Un)lgrgﬁPéaég ?%Cél%ggb g%%)g %%ﬁ%ﬁﬁgéﬁéﬁi %hFéCEIpt of said
sel ect ed pacﬂ@kﬂPwiﬂﬂgamanbylﬁopoSytmgeaoml@h&r | dyferpdad tavier, ool st ack
S; the {1 anssabd Li&Bos! o2 abHukeeahPbe el a® 32 RihEPRFet (PR by

d receiver (BSS)
executlng step 818, as shown, and determining whether to

notify a higher layer of the positive acknowledgement
before returning. If the acknowledgement was negative,
the step 828 can be executed to determine if the LLC PDU
was saved or not. If not, a notification of failure can
be made in the step 830 before making a return. If so,
retransmission can be made by executing the steps 832 et
- seq.
It should be realized that in the transmitting side,
a notification can be given to higher layers of a
protocol stack whether acknowledgement (ACK) or negative
" - acknowledgement (NACK) was received, or a timer has
jm) expired, meaning that the sending of PDUs was

unsuccessful. Also, in the receiver side, notification
can be given to a higher layer whether the packet was
correctly received or not.

Receiving Side (Figs. 9A and 9B) _

Figs. 9A and 9B show one way to implement a
receiving side scenario, according to the present
invention. After detecting in a step 902 that an LLC PDU
has been received, a step 904 is executed to determine if
a UPTM is associated therewith. If a negative
determination is reached in either step 902 or 904, then
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1 2 !1""SAY i~~"e 20. Transceiver having a receiving section andodury 2004
transmtting section for use on both a receiving side and a trahsr{ﬂtf"ng
side in a conmunications tel ecomuni cations system having the capability to
exchange information packets 5 over a comunications link (U in both an
acknow edge npde in which reception by a receiver (BSS) section of a
transcei ver &Ret FEGedyETyideessitde: aiake | annfarkmtwedgpandket s 44 ansni tted by
the transm t §edicMek {0 a Lyver .the t Jtti si de over
t he conmuni cations | i(?lggl( laJlrr)@;tf;,ifrpe{jbléoér'acEno.va[egcI[g':f;“ea%"I'EJC!'{/’I ki h%%%%i vefg’( BSS)
section sendfRYSYEH-edde SePaddfoiatrianerms dhat ttke dImPUPIT ats ans | i nk

(Um back t opDive selartaid tef ddB)Eysadld ofkand,d dge node in
whi ch none of. theS i nfor%ti n ackths t?{fnsmt%@edﬁ%;&]%k{gr);%gmuer (M)
section over “TRETEGRF YA &"ﬁ‘r’fgnr‘?erﬁ? (Parachewadand edgreh B t he

recei ver (BS8kteedtinamionhdsaei=Rld zZed DstSRighd rand thisde kddD)1 Sagid on in
sai d unackno%g g%eg%qe everthel.ess having neans for determning from
anong a plural ity of packefSTd&ES Ve ®F A% T anknidi ¢h RS HHTS ecei ver
(BSS) secti oacknovdiedgenapkndsl edgmenmide: <l Seioetrath packetv2Q (BRI for

whi ch an ack I pt__framt recejver (BSS) section is
relqui red, angﬁgegg.gﬁgglrﬂk%:?éﬁg%%ae?%d; +§ é#%e"ﬁt?ds\éirh t&@ce‘%’%ﬁ‘é? 8(%"593cl
section t hat F38i-d8Bek asweendeimed gireveaeigity .of Zsaittbsediertiad faaket (PDU)

I's required Eap;tBe kBCEI ( Lan, 25 wherei.n the sel ecied packet
(PDU) is selected if inc%?%g(%te E??gp?:&ge#ao 9 egsséioégttlé-ﬁlep AE&° woul d

cause other pcRBY Bgtamebhpd [Helemtdied thye tdwl evtlebtrat KaiC (FPDL) i s nore
i npor t ant th&ﬁb@é&ﬁéﬁtl?ha $8Leehed PRI, RPYNNRING A reference packet
0

that serves as a Sgsi S h further 30 transm ssions which indicate changes )
as conpared to th&*rePBr Ei€eOfdcRetrangy, rrcentiaisafi ide sfeldciiad 24,C Y

further charBbUewazedohycogicdcts,aBsTiddiirn[iMBd SOCIHHN J1RGLI9ANY 1aus] sai d
35 cpnnunlcag!ggéakigk éEQES%QEQ%FaId receiving side an acknomﬁedgenent of
recei pt of said selacted"p EBOPCa® by ket &0 filtther 1ayer in a
protocol statkangmiheinag side from the receiving side, as indicated

in a step 914. A determination is then made in a step

916 as to whether the receiving side should wait for

correct reception. If not, operation is continued

normally (as before), as indicated in a step 918, without

taking into account any important message sent by the

selected PDU, and a return can be made, as indicated. If

the receiving side is to wait for correct reception,

incoming LLC PDUs can optionally be stored, as determined

in a step 191. If so, they are gaved as indicated in a

step 920 until the next gelected LLC PDU is received

(with UPTM) as determined in a step 922. If a correct

UPTM is received, the saved LLC PDUs can be retrieved and

operated upon according to the intent of the original LI,C

PDU which was not received correctly. This is indicated

in a step 924, followed by the continued operation of

step 912, followed by a return. The choice of whether to

save LLC PDUs on the transmitting side (as per Figs. 8A

and 8B) or the receiving side (as per Figs. 9A and 9B) is

a design choice. If it were determined in the step 922

that correct reception of a next selected LLC PDU has not
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~ 2 P~fiY 2Q4 transceiver of said receipt of said selected packet {PDUWADVIM
said receiving side. 22. The transceiver of claim?20, further characterized
5 by said transmitter (MS) section having nmeans for waiting during a set
time period after transmtting said selected packet (PDU) for receipt of

sai d acknow edgerrent fromsaid receiver (BSS) section before taking further
steps conti ng—‘@rﬁlré‘ﬁ aisthikasknenite ddehemUsofcarecrintitye 38 by %ﬁaﬁ#e‘der (BSS)
10 section. iﬁﬁ £ 2 rther aracteri,zed sai d
transnitter sgghte@r?ggiv:ﬁﬁfe e d %saj}joar %{n(grlllinfqlﬁeecs I eec‘fe@d"lﬁé’cl?g ( PDU)
during said lfalvﬁ'g -peRiasdeat b@aethaiﬁnmtan essilehssedenqgi Jaf csaied of

acknow edgermeatrel aBceadxceGe gt d ST 9k AP bpnlfie d ANSCELNS( O
cl aim 23, furt heg}gchar act eﬂf zed by sai d transm tt Favi ng eSS for

al so storing’ r 19§eLL vidc k&t StPrpUsans thrams gotingd oo t he

recei ver (BSS$preteri.ng Ssmhd cfzeltldt ﬂd@ap%&'n@% B&ﬁ'@ﬂ 5 'nﬁ*ﬂfg outd
of” sal

acknow edge I ea until. said rece| pt

acknow edgemenhlfir aﬂigg gd po;g@ngl\;a Hrensiddsseiteethef cl ai m
24, further ehapa8iérifped cbyltaamdadt opRTathiictr noYima1avig Matehor
retransmttl ng to said receiver (BSS) said stored selected packet (PDU) and
said stored packets for which acknow edgement was not required after said
set tinme el apse8SERENedt recei pt of said 30 acknow edgenent from said

receiver (BSS). 2§1g§helbhﬁgﬁﬁeh5%rs%%wpla%ran%ce&%%&h%&@%E%&%%t% ic %F
can be used as both a transmitter on the transmitting
gide or a receiver on the receiving side. It includes a
means 1000 for transmitting and receiving info packets
over a wireless interface. An interface bus 1002 is
directly connected to an air interface, for example, by
means of an antenna (not shown). An internal bus 1004 is
connected to various blocks shown in Fig. 10 and to other
internal blocks (not shown) of a receiving section or a
transmitting section, as the case may be. I.e., the
various blocks of Figs. 10A and 10B are shown in two
sections, a transmitting section 1006 and a receiving
section 1008. The transmitting section 1006 includes
means for determining a selected packet 1010, i.e.,
corresponding to the step 802 of Fig. 8A, wherein it ig
) determined whether a UPTM is associated with a PDU on the
bus 104. This may mean detecting an LLC PDU that already
has a UPTM associated therewith, or it may mean actually
associating the UPTM to a given PDU, or the like. In any
event, the means 1000 transmits the selected LLC PDU on
the bus 1002, over the air interface to the receiving
side, which also has apparatus similar to that shown in
Figs. 10A and 10B. The receiving section 1008 on the
receiving side, while receiving packets, will determine
by means 1012 whether there is a selected LLC PDU
incoming, and whether it was received correctly, as per
,Steps 902, 904, 908 of Fig. 9A. It will determine by

\
/ i
R
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by said transmtter (MS) having neans for retransmtting to 15@ p(_\qemaver
(BSS) said stored selected packet (PDU) after 35 said set tin€e el apses

wi t hout receipt of said acknow edgement from said receiver (BSS). 29 12
i ~r-~Y it~s~4 27. The transceiver of claim 26, further characterized by
said transmtter (MS) section receiving over said conmunications |ink (Um

fromsaid ref&PPengd dditdabaiheak #dW dagemimg gfaclerei ptowirssian st or ed
sel ected packeknbulIBEgenand by 1RO R il liers d A o I uR, L PLGEE! Stack

of the transgel ver of sai.d receipt. .. The transcelver q

char act er i zed 9By "EFRE VEY; %ﬂcneeésﬁgﬁcmaﬂﬁm fack tradideew edge node

havi ng rreanstkﬁnfamlitﬂidhgr E\Jﬂlen@viéQC;t}Hé %@h %aﬁﬁégmmghfag; OPche: Bt( o
Un of said sele pac or i ch acknow edge
Eeg?u red, and rrea Pn3| g‘ﬁal %{) it iRk Soedgeaant 114 eeklbt to said

transmtter @Hs)elsecam awknosﬂedl m@g@d i=eR! i008 P f&kld&?B%Sﬁ%?%ﬁﬁ
transcei ver haracterize cei

det er ni ni ng %Ee%%géggal SEI d TS & dlgggkéﬁl é%ﬁ et g,
correctly or aﬁoperwhlaﬁeltnmea'l ettsh:@pdoﬁnsmm@i i80p s cii':agﬁ.kmﬁﬂﬁi\gemﬁ of
receipt to sgbﬁngglgg aghkters %ﬁp §£§}| dlc?tes orrgég or incorrect

reception. The tr scelver [M§PH=2 Sai d
transmitter (Bwswéé@t te desisignt bdosd @@tﬂe@bﬁ)a?ﬂlgel gEPRAA the

decision block 824 of Fig. 8A. " Similarly, the means 1018
implements, for instance, the decision steps 816, 826 of
Fig. 8B. _ |

As has already been mentioned in connection with the
description of Figs. 8A and 8B, there are cases where it
is desired to save the selected LLD PDU as well as
subsequent PDUs until positive acknowledgement is
received back from the receiving side. This storage
function can be carried out by the means 1022, 1024, as
shown in Figs. 10A and 10B. In the event that positive
acknowledgement is not received back before the timer
- function 1020 times out, the means 1020 can signal a
means . 1026 to retrieve the stored LLC PDU from the means
1022 and the normal packets from the means 1024 for
retransmission on the bus 1002 to the receiving means.
In this way, the retransmission function of Figs. 8A and
8B is carried out by the transmitting section 1006 of the
transceiver means of Figs. 10A and 10B. As mentioned,
this transceiver means will be present on both sides of
the wireless interface, i.e., in both the transmitting
side equipment and the receiving side equipment. Since
both sides perform both functions, depending on which
side is initiating the transfer, the particular side in
which the transceiver resides is not specified in Figs.
10A and 10B.

RLC block acknowledgement

20




25 during said set tine period at |least until receipt of said VAY sﬂé
acknow edgenent from said receiver (BSS) section and upon receipt bg dF
transmtter (MS) section of said acknow edgenent indicative of |ncorrect
reception of said selected packet (PDU), retransmtting said selected

packet 30 (PDU). 31. The transceiver of claim29, characterized by said
recei ver (BSS) se®npoRt, thet doldevimg memglarhesme,l ect@dy padkeats ( RiAf) was

recei ved i nc@er ggthY toC @A de"g %E&%f! qiﬂg ga ggg W t hout any
change in thgﬁprocess?ng nmet_hod f%gﬁe or Iﬂ?%‘ h§§%:
transcei ver GFo0FRLHEIBT SR&Ract eri zed by said receiver (BSS) sectlon

savi ng packets received after determning the sel ected packet (PDU) was

recei ved inc ect#é Etll receiving the sel ected packet (PDU) correctly
after 5 whic h@c puiledoergas {83S) MSEEAP6n 3t d s ses i ncomi ng packet s
according to a mefho@PREenbickosdiby $al @h@'ﬁ@s@ltpi%%nt(lw . 30a

| ﬁY AC\:/ 21/0 ﬁ XAQ %&Eiﬁésgf%ﬁeAﬁﬁrG%LdA\%cﬁnowledgement (ACK) or % AR
unacknowledgement: (UNACK) blocks are being transmitted,
the network and the MS keep sending acknowledgement
messages (e.g., Packet Uplink/Downlink ACK/UNACK)
containing acknowledgement including ACK bitmaps which
contain valid acknowledgement information either always

/,) . (in acknowledge mode), or only in cases when an important
LLC PDU is being transferred (modified unacknowledge
mode) .

When UNACK RLC data blocks are being transmitted,
the bitmap doesn’t contain valid information in the
current evolution of GPRS (but is still included into ACK
messages) but the ACK message is used for control
purposes: when receiving ACK message, the other peer
knows its connection is still OK, and the other side is
also able to transfer some control information {e.g.,
measurement) in the ACK message. See Chapter 9 of
European Standard Draft EN 301 349 v7.0.0 (1999-07)
entitled "Digital Cellular Telecommunications System
(Phase 2+); General Packet Radio Service {(GPRS)}; Mobile .
Station (MS)-Base Station System (BSS) Intexrface; Radio
Line Control/Medium Access Control {(RLC/MAC) protocol
(GSM 04.60 version .0.0 Release 1998). So the invention
can use as one mechanism to use these bitmaps (since they
are being transmitted anyway) to obtain information about
whether an important message was transferred successfully
or not. Then there would be no need to use a separate
procedure to ACK important messages. This may also be

applied to other systems containing signaling procedures
like GPRS.

oo
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Tor. <100 & (I’D)k%%‘%i de é@é%%g%kkfé%/ﬁs( anhi g%:(j’m%w(l)egé%%’é% t() "ot 10t
{Y7i\:! n\ ] &HavEPREnA -mm OREF 0V CRswb\ }v&éﬁcyﬁh( Jmpbr EEORE LA 4DU is

4, " 1098 () 1l %éﬁsm&{;@é\ —th 7%3 f"gfg‘fﬁﬂ%f 2y be used:
%€ ()-1-1109 - 121109 8 g (PP
Aoéﬁ‘cé)AFl —: ll?C/:I ﬂ()t)%P:JP'i}l@?( &atqob{w&k( einhesyibe (.E):LrS]:Doi'@:, all

10i <s109%& ()orS:tH9®R 43t H&%w éa@ 1Qn{g>o tput I PDU coptains

u&()-l3$10%& -|l3.$10ty 8% -IS#1

& ()-1jy|y~S% ?? 4¥p B%P&lw gide) ghRi )acknowledge the
recelved LLC PDU. 1In the first RIC data block, the

segment to which the LLC PDU is placed into the RLC data
block may be identified, because thé RLC data block may
cbntain multiple LLC PDUs in case they are short.

- The transmitting side shall notify the
receiving side with a control message that an important
LLC PDU is being transmitted after a short reriod. The
message identifies the important LLC PDU, by containing,
e.g., a BSN (Block Sequence Number) of the RLC block in
which the LIC PDU transmission beging, so that the
receiving side is able to determine which LLC PDU {which
RLC data blocks) shall be acknowledged. Also, the
message may identify the segment to which the LLC PDU is
placed into the RLC data block, because the RLC data
block may contain multiple LLC PDUs in case they are
short.

- Another mechanism could be that a signaling
message requesting acknowledgement is transmitted Ffrom

the transmitting side to the receiving side after sending
the important LLC PDU.
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10 U 10 U 10 U; 10% U& ()- 10% MAY 2804
Ug () - X(WUB_=! H@A100& () - 341 H@L0%& () - 341 RH@L0%& () - 34! HE&10%& | L- 5 1
0%mM& () - 341 HEBL0%&' () - 34_@ H@LO%&' ()-!Hp 10%&' ()- p 10%& ()- "10%& ()- 10M
10M 10M_<109VE ()- /" z##H##WUIB+@ 10L<109%& ()-!H 109%@@&& ()-$! H 109& ()-$!H
109 ()-$!'H 109 ()-$! 109& () - SH###$&GH+dB@ 10L! zHy0&10% i

i & ()- 4! Ewm@n@i)hﬂ%ma&low&' ()- 4! 7y0&109%&’ () - 4<% 109%& ()- 10

10+++44+, , ( b@DIF?ﬁgoéghé)prggéég%%%(gsz %%%%@Lgé-% %g%&é iy in
order to notify the peer RLC/MAC that a certain LLC PDU
shall be acknowledged.

5 The acknowledgement of important LLC PDU takes place
using a separate control message that contains enough
information to (negatively) acknowledge an LLC PDU. The
message may contain, e.g., BSNs of RLC data block
containing the LLC PDU.

10 Although the invention has been shown and described
with respect to a best mode embodiment thereof, it should
be understqod by those skilled in the art that the
foregoing and various other changes, omissions and
additions in the form and detail thereof may be made

15 therein without departing from the scope of the
invention. Those skilled in the art will also understand
that the claimé contain parenthesized terms to provide

examples, without further limiting the claims.
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10L<10%&' ()-! [ &109R ()-21> 109%&' () -2! (Hy&LOYEE&' () - S : 0!
109%&' () - L*! HhL{‘%J}«E' b L‘"’)%"’}Him'i_% V&, ES’-%’Z‘?}!& 04 PE PR O PREK LDV VEF- B

109%&' () - REKKG dmiviinii@aty: @ sH-1 i bRY&Rdner) - 1aF !Hﬁthlﬁﬁﬁaéﬁn%&?'&ﬂgqg ]F-)Qc%/@% ft'l i) whibkt
109%88&' ()-L*! H_ 10%&R ()-L*!'H 109%27?& ().-L*N OFObO% PP~\: Q!'!

p&lOO/(bb(&') () - (ﬁefﬁ%gﬁﬁf‘(%l‘f $ HEOGEEEY) i%é‘)d 1§ 1bdIigHpaty onppackets

10%8uB&' () - lR@SWMIAMAL/Zod Y QkEHh3QUR 1) -(MS) over the communications link

(Um) are acknowledged by the receiver {BSS) sending at least
one acknowledgement over the communications link (Um) back to
10 the transmitter (MS), and in an unacknowledge mode in which
none of the information packets transmitted by the transmitter
(MS} over the communications link (Um) are acknowledged by the
'f"j receiver (BSS), characterized by:
said transmitter (MS) in said unacknowledge mode
15 nevertheless determining from among a rlurality of packets
destined for transmission to the receiver (BSS) in said
unacknowledge mode a selected packet (PDU)} for which an
acknowledgement of re&eipt from the receiver (BSS) is
required, and
20 signaling said receiver (BSS) that said acknowledgement
of receipt of said selected packet (PDU) is required from the
receiver (BSS),
wherein the selected packet (PDU) is selected if
© incorrect reception of the selected packet (PDU) would cause
") 25 other packet data to be lost or if the gelected packet (PDu)
is more important than others, the selected packet (PDU)} being
a reference packet that serves as a basis for further
transmissions which indicate changes as compared to the
reference packet.
30
2. The method of claim 1, further characterized by said
transmitter (MS) after transmitting said selected packet
(PDU), waiting during a set time period thereafter for receipt
of said acknowledgement from said receiver (BSS) before taking
35 further steps contingent on said acknowledgement of receipt by

said receiver (BSS).
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10MD<10%VE' ()-! Hy&109% * & () - 2! y&10%QQ& () - 2&Y109%&' () - 10f fl nmmmmmuj @ 10
10&10%r& ()- 10 10310i Oxhd G8&HOG K 20%8m (J,- BdkPher characterized by said

10%&'()‘P4%io%§%égﬁfy%;9)%ﬁ%glg%gf¥#é{¥g§;sg{écted packet (PDU) during said
set time period at least until said receipt of said

acknowledgement from said receiver (BSS).

4. The method of claim 3, further characterized by s=said
transmitter (MS), after said selected packet (PDUJ) is
transmitted to the receiver (BSS), also storing during said
set time period packets for which acknowledgement is not

10 required at least until said receipt of said acknowledgement

from said receiver (BSS).

FARN

;\."/;

5. The method of claim 4, further characterized by s=said
transmitter (MS) retransmitting to said receiver (BSS) said
15 stored selected packet (PDU) and said stored packets for which
acknowledgement was not required after said set time elapses
without receipt of said acknowledgement from said receiver

{BSS) .

20 6. The method of claim 3, further characterized by said
transmitter (MS) retransmitting to said receiver (BSS) said
stored selected packet (PDU) after said set time elapses
without receipt of said acknowledgement from said receiver
(BsS) . )

3 25
j 7. The method of claim 6, further characterized by =zaid
transmitter (MS) receiving over said communications link (Um)
from said receiver (BSS) an acknowledgement of receipt of gaid
selected packet (PDU) and by notifying a higher layer in a
30 protocol stack of the transmitter (MS) of said receipt of said

selected packet (PDU) by said receiver (BSS).

8. The method of claim 6, further characterized by said
transmitter (MS) waiting for at least one further set time
35 period after said step of retransmitting said stored selected
packet (PDU) for an acknowledgement of receipt thereof from

the receiver (BSS) before finally concluding that said
25
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retransmitted stored selected packet (PDU) was not received by

the receiver (BSS).

9. The methed of claim 8, further characterized by =aid
transmitter (MS) notifying a higher layer in a protocol stack
of the transmitter (MS) of nonreceipt of said retransmitted

stored selected packet (PDU).

10. The method of claim 5, further characterized by said
transmitter (MS) waiting for at least one further set time
period after said step of retransmitting said stored selected
packet (PDU) and said stored packets for which acknowledgement
was not required, for an acknowledgement of receipt of the
stored selected packet (PDU) from the receiver (BSS) before
finally concluding that said retransmitted stored selected

packet (PDU) was not received by the receiver (BSS).

11i. The method of c¢laim 10, further characterized by
said transmitter (MS) notifying a higher layer in a protocol
stack of the transmitter (MS) of nonreceipt of said

retransmitted stored selected packet (PDU).

12.  The method of claim 2, characterized by said
transmitter (MS) concluding after lapse of said set time
period without receiving said acknowledgement that said

selected packet (PDU) was not received by said receiver (BSS).

13.  The method of claim 12, further characterized by
said transmitter (MS) notifying a higher layer in a protocol
stack of the transmitter (MS) of nonreceipt of said

acknowledgement .

14. The method of claim 1, characterized by said
receiver (BSS)} in said unacknowledge mode determining
reception over said communications link (Um) of said selected

packet (PDU) for which acknowledgement of receipt is required,

26
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and signaling said acknowledgement of receipt to said’

transmitter (MS) over said communications link (Um).

15. The method of claim 14, characterized by said
receiver {BSS) determining whether said received selected
packet (PDU) was received correctly or not wherein said step
of signaling said acknowledgement of receipt to said

transmitter (MS) indicates correct or incorrect reception.

16. The method of claim 15, characterized by said
transmitter (MS) storing the selected packet (PDU) during said
set time period at least until receipt of said acknowledgement
from said receiver (BSS) and upon receipt by said transmitter
(MS) of said acknowledgement indicative of incorrect reception
of said selected packet (PDU), retransmitting said selected

packet (PDU).

17. The method of claim 15, characterized by =aid
receiver (BSS}, after determining the selected packet (PDU)
was received incorrectly, continuing to process incoming

packets without any change in processing method therefor.

18. The method of claim 15, characterized by said
recelver (BSS) saving packets received after determining the
selected packet (PDU) was received incorrectly until receiving
the selected packet (PDU) correctly after which the receiver
(BSS) processes incoming packets according to a method

identified by said selected packet (PDU).

19. The method of claim 1, characterized by said
transmitter (MS8) receiving over said communications link (Um)
from said receiver (BSS) an acknowledgement of receipt of said
selected packet (PDU} and by notifying a higher layer in a
protocol stack of the transmitter (MS) of said receipt of said

selected packet (PDU) by said receiver (BSS).
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5 over a communications link (Um} in both an acknowledge mode in
which reception by a receiver (BSS) section of a transceiver
on the receiving side of all information packets transmitted
by the transmitter (MS) section‘of a transceiver on the
transmitting side over the communications 1link {Um} are
10 acknowledged by the receiver (BSS) section sending at least
one acknowledgement over the communications link {(Um} back to
the transmitter (MS) section and in an unacknowledge mode in
{”) which none of the information packets transmitted by the
transmitter (MS) section over the communications 1link {Um} are
15 acknowledged by the receiver (BSS) section, characterized by:
said transmitter (MS} section in said unacknowledge mode
nevertheless having means for determining from among a
plurality of packets destined for transmission to the receiver
(BSS) section in said unacknowledge mode a selected packet
20 (PDU} for which an acknowledgement of receipt from the
receiver (BSS) section is required, and
means for transmitting a signal to said receiver (BSS)
section that said acknowledgement of receipt of said selected
packet {PDU) is required from the receiver (BSS) section,
} 25 wherein the selected packet (PDU) is selected if
‘ incorrect reception of the selected packet (PDU) would cause
other packet data to be lost or if the selected packet (PDU)
is more important than othersg, the selected packet (PDU} being
a reference packet that serves as a basis for further
30 transmissions which indicate changes as compared to the

reference packet.

21. The transceiver of claim 20, further characterized

by said transmitter (MS) section receiving over said

35 communications link (Um) from said receiving side an
acknowledgement of receipt of said selected packet (PDU) and

by notifying a higher layer in a protocol stack of the
28
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23. The transceiver of claim 22, further characterized

(ﬁ) by said transmitter (MS) section having means for storing the
- selected packet (PDU} during said set time period at least

15  until said receipt of said acknowledgement from said receiver

{BSS) section.

24. The transceiver of claim 23, further characterized
by said transmitter (MS) having means for also storing, after
20 said selected packet (PDU) is transmitted to the receiver
(BSS), during said set time period packets for which
acknowledgement is not required at least until said receipt of

said acknowledgement from said receiver (BSS).

'} 25 25. The tramnsceiver of claim 24, further characterized
’ by said transmitter (MS) having means for retransmitting to
said receiver (BSS) said stored selected packet (PDU) and said
stored packets for which acknowledgement was not required
after said set time elapses without receipt of said

30  acknowledgement from said receiver (BSS).

26. The transceiver of claim 23, further characterized
by said transmitter (MS) having_means for retransmitting to
said receiver (BSS) said stored selected packet (PDU) after

35 said set time elapses without receipt of said acknowledgement

from said receiver (BSS).
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28. The transceiver of claim 20, characterized by said
receiver (BSS) section in said unacknowledge mode having means
10 for determining reception over said communications link (Um}
of said selected packet (PDU} for which acknowledgement of
receipt is required, and means for signaling said
Q”) acknowledgement of receipt to said transmitter (MS) second
N over said communications link (Um).
15
29. The transceiver of claim 28, characterized by said
receiver (BSS) section determining whether said received
selected packet (PDU) was received correctly or not, wherein
said step of signaling said acknowledgement of receipt to said
20 transmitter (MS) section indicates correct or incorrect

reception.

30. The transceiver of claim 29, characterized by said
transmitter {MS) section storing the selected packet (PDU)

} 25 during said set time period at least until receipt of said
acknowledgement from said receiver (BSS) section and upon
receipt by said transmitter (MS) section of said
acknowledgement indicative of incorrect reception of gaid
selected packet (PDU), retransmitting said selected packet

30 (PDU). '

31. The transceiver of claim 29, characterized by said
receiver (BSS) section , after determining the selected packet
(PDU) was received incorrectly, continuing to process incoming

35 packets without any change in the processing method therefor.

30
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determining the selected packet (PDU} was received incorrectly
until receiving the selected packet (PDU) correctly after

5 which the receiver (BSS) section processes incoming packets
according to a method identified by said selected packet
{PDU) .
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