WO 01/ 54338 PCT/ 1B01/ 00022 METHOD AND APPARATUS FOR A SELECTI VE
ACKNONLEDGEMENT SCHEME Technical Field This invention relates to

t el econmwid oms436s and, nore particularly, to acknow edgeraemoilygoza
receiving side to a transmtting side of receipt of a nessage over a

comuni cations |ink. BaCkﬂE&l_JlBB RI\I tﬂﬁphﬂ}ﬁ"%' RRA transm tting side

comuni cating vmthar%%eﬂ gons link will often
requi re acknow edgenen E1\‘/irressages an%“(]%%:ere ore prOV| de for an

"acknow edge node". Messages, for instance, packets, signaling sequences,
or the like are identified to the receiving side as requiring

acknow edgement. An acknow edgenmefdcudy ddre foirg of one or nore bits of a
si gnal i ng sequence packet or, the lLike in the_reverse K direction fromthe
recei ving side totHE LPARSHLOD AG1a&EFe HonHedQCETPRESHHI B PR message.
Provi si on mayoral paree cimeelfor tposickine®llye dgetictit ib‘yg ,a Qre-anM Ry il

ot her, whether the nessa € .nas “ﬁfeiﬁid Car.r ct%g ot. The transmtting
Side waits 6P EnETACRAONTAAGeRet otEasatind Ads T e <t &b

conti ngent upommuedeieptioner lnok-.r ecei pt thereof. Simlarly, an

"unacknow edge node" can be defined for such comunications |inks,

wherein for a given sequence of nessages it is negotiated by S|gnaI|ng
between the transnmitting an®PadEiciny &f ddee TMegnisieh messages are not to

be acknow edged. Ep%rah@%E%ﬁﬁ%g %E@%rk%&hu%ﬁE%tHE§§ﬁﬁ%%'§!¥@bé%%%nbhe
"acknowl edge node", while other %%ﬁes of .nmessages, such as voice, "m ght

not, and i nsFe88 GYETt Re CONRERLS LegFe Limgaat. Lwﬂﬁﬁqﬁeﬁﬁéﬂﬁlfypes of

appl icati Onﬁa&@;mwﬂ_éd@éﬁlen};_r alfs ﬂiletsts%g{e@r &h@C(t:hed%tf%r@"llﬁxﬁbz&rd% rﬂdafre an

|rrportant t Q,I’l ot to rece ve corre Thus ackKno enent s
SgERoPE g P ete)

are needed to T OPREE i on WTEERES /i fERGEefice, pac

signaling sequences, or the like are identified to the
receiving side as requiring acknowledgement. An
acknowledgement in the form of one or more bits of a
signaling sequence, packet or the like in the reverse
direction from the receiving side to the transmitting
gside indicateg receipt of the message. Provision may
also be made for positively indicating, one way or the
other, whether the mesgsage 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 receiving sides
that such messages are not to be acknowledged. For
instance, important data messages might use the
"acknowledge mode", while other types of messages, such
as 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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CONFI RVATI ON COPY WD 01/54338 PCT/1B01/ 00022 packets were | ost or not,
whi | e acknow edgi ng uni nportant packets would sinply increase del ay, waste
capaci ty vead1/s438&r ease t hroughput. Unfortunately, both thPCRIRBIA00022
"acknow edge node" and "unacknow edge node" require that all nessages,

packets, or_th i ke be either_acknow edged_of_no cknowl edged.
By SOLOSURE B2 BB PARERTI ER°ThBToB Bt "Bt LEne PR ssREST HoeNtr SROFS RS
provide a sphekeivewackdowtfiagddgnéntrsehendef oy, awaktel espaicnter bade

bet ween a tré@é?kéé%”ﬁh%hﬂéh?ﬂg.a receiving side. According to the first
aspect of the present 1nvéention, a nethod for use in a tel econmunications

system havi ng t heUsapabrrrEglvo BRERahBe KRPBRMARFEAOWAGEREt Bogedr aad
comuni cat i ongnhbRkolwNeBgEhmaReaCkRgWh doenaRdg 1 NMWRkERekECBREKRRSDY a
receiver of all jnf nEathon .packet s traEsnltted bé a tr%ns tter over the
comuni cati ofS FPRkIAFE REkROWFEUgRGRBYVLREIPECRIVEPL &6 Hpggegﬁeﬁeast one
acknowl edge nessage over the communications link back to the transmtter
and in an unacknow edge no j i f i rmati on packets
transmtted by the transnit?§¥k§6%$h§£éﬂpggﬁﬁdﬁﬁaﬁﬁ¢%5s link are

acknow edged by t fiber ebgeeer ofi shecharaetir iingdnbyosaiid toapswvtiterain said
“”aCknom‘ed9Se1§Bg§v@e¥8k58§h88§ﬁﬂ§%€[ HeRd EB?”&?%@QngsB'Eh@%k%éf8f

packets destine r transmssic ‘the receiver in said _unacknow edge
mode a sel echefivpagkat transwhcEhngansidekpsdl adgerenvioy pdcei-pt fromthe

receiver is requi pedordadng ebypaki Rersdi dspeeei ¥er thhabraaiedt
acknow edgenent of , recei pt of said sel e¢ted Eacket is required fromthe

receiver. |n‘PUPRR&PRacBolMBtRPENtPE HAB £Fr&t CeipELTMERICRELIOPRvent i on,
sai d transm st{etemf herrihtjanhsl thpagitatd tsekrgehadgpaik€brme@liba during a

set tine periodk her%gfter fo& receL t _of sa'd.ac%n g%gggﬁggw Egngsaid

recei ver befdre Fgﬁlﬁg fuft gl gPéS% ESﬁFl%égktlEn ggﬁ% g
mode in which 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 the
communications link back to the transmitter and in an
unacknowledge mode in which none of the information
packets transmitted by the transmitter over the
communications link are acknowledged by the receiver, is
characterized by said transmitter in said unacknowledge
mode nevertheless determining from among a plurality of
packets destined for transmission to the receiver in said
unacknowledge mode a selected packet for which an
acknowledgement of receipt from the receiver is required,
and signaling said receiver that said acknowledgement of
receipt of said selected packet is required from the
receiver.

In further accord with to the first aspect of the
invention, said transmitter after transmitting said
selected packet, waite during a set time period
thereafter for receipt of said acknowledgement from sgaid
receiver before taking further steps contingent on said

acknowledgement of receipt by said receiver.



acknow edgenent of receipt by said receiver. 2 WD 01/54338 PCT/ 1B01/ 00022
Still according to the first aspect of the invention, said transmtter
stores t mweO9ubw6% ed packet during said set time period apClh/aggtooamti| said
recei pt of said acknow edgenent fron1said receiver. Still further

according to the é£§f3i§ 89&18 tPgn¥§gg£o sakdo%r%gsnltter after

sai d sel ected packe rans recef al S0 st or es during
said set tihleveeriod, paekétsranﬁmmhteh aCQneaﬂeugeﬂehECtgdnpackeEqU|red at

| east unti | aaféngeggaat =8t §§an @gwew séggggak Lo sabdqr %8@1@3-

According still further to_the first aspect I nvention
transnitter ?%t?%h@n?F%nP81§§98m?§§eﬁV@W Séaﬁdr§FGF¥Grselected packet and

said stored packeggiior fuwhheh é@&@@ﬂ&ﬁggeﬁﬁﬁhemﬁ§rﬂetaé@@@tr@@ ahker said
set tinme el apses. wi thout , recei sal d ckno g an from said
C

eceiver. FuibRERtLeRr ) Saifof arRGTEGCEhe PEFST HSpOCPoLrCERA PRAVER i on,
sai d transn1igetraﬂﬁmansedtSOtbhsardcéeOeryealssasdosésrddriﬁbeéh&d packet

after said s t i1 hout -rece aid-acknowl edgenent. from
sai d recelve§ét #Eﬁ? %ﬁ%gaa %%% g%cgoﬁn hEFHeaFl °W18§88@ ngf tshéloE
i nvention, theqtinednattéeasbcentvds ssdd sacdiptomfuasaddti ons |ink from

said recelveécﬁﬁogg g&gﬁgggegfgﬁ sQEdr§88é9§e9f sai d sel ected packet and

notifies a higher ayer Ero ocol “stack of the transmitter of said
recei pt of said s%¢%@¥@an§a§ké lpfushhgrr beerer fivet pgperér ot the

according tolﬁo@ntiéﬁ; é&@@ctréﬁsmihﬁetn¥éﬂ£hﬁ§m1§§'gotéaﬂankéhéﬁv@@'ts for
at | east one rt her erio fter id ste ransmtting
sai d stored §%¥§c?58rﬁ cRE egg? aR2ack oﬁpgdﬁﬁﬁg Ft8$e8r868#6Fstﬁ8Feof from
the recei verwhethracknoal efigenent!| wdsngot hatgaarddr aftapsahtitiedest or ed
sel ected pac@g&e g@&pggé %?EEEMQdIQXeRBE 5§CSIV racknowledgement from

said receiver.

Further still according to the first aspect of the
invention, said transmitter retransmits to said receiver
said stored selected packet after said set time elapses
without receipt of said acknowledgement from said
receiver.

In further accordance with the first aspect of the
invention, the transmitter receives over said
communications link from said receiver an acknowledgement
of receipt of said selected packet and notifies a higher
layer in a protocol stack of the transmitter of said
receipt of said selected packet by said receiver.

Yet further still according to the first aspect of
the invention, said transmitter waits for at least one
further set time period after said step of retransmitting
said stored selected packet 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



According further to the first aspect of the invention, said transmtter
waits for at least one further set tinme period after said step of
retransmwoons33s WO 01/ 54338 PCT/ 1B01/ 00022 said stored Bel/atimdozpacket
and said stored packets for which acknomdedgenent was not required for an

acknomﬂedgensg&do nggr% t%ct%%? %eda %te lgpggdggg é@éryarecerver

before finally €onc I'ng retransnt tore ecte packet
was not recewikéghbpcknwledgeimest. Wﬁ@c@pdrm@qumndd.fdmaheulto the first

aspect of thgckh@%@@ﬁ'g%ﬂten%a'o‘% tﬂe%e% ttﬁr t%%ng qt%%t afd tl% t'eepgeé;@é said

set tinme period wthotut receivin aid acknow enent hat s el ected
packet was nétORetBPvEGCH) VEE &S P@@eﬁ@@ﬁllﬁb&@ﬂﬁlmﬁ%ﬂa qh%ﬁlﬁﬁi 0 the

first aspect retrhR8mikReankicOtedsded c@edl YRlckedt SRisd neaghkReuwhdne
det er mi nes rgﬁeptron .over said conmunications link of said selecte packet

for whi ch ackRowWF&dGefEMt of receipt is required, and signals said
acknow edgenent oAcreceiipty stdlSaE@rtm@msmkttm@ ddefs ts aistheramainitdal i ons

i nk. Furthe cc rdin flrst as| t of the invent aid
receiver det%?%%hgéoahe er sar SP%céFté Onc e@téétegc Was réglfied

correctly orsabt twner pieiodamd téoey @vbcerlgn@lgr wgtlsiarad:k@@hﬁ@dg@d@@rtent of
receipt to sgid Eégas%tlte%rte'd”%a%te%sw%%r E’l%q:t Rl iReRY 'iaﬁz“salrdecep“ on. Yet

still further according to the rst aspect of the invention, said
transmtter ¥E6E&¥eFhe sel ected packet during said set tinme period at

least until recei pbco@hingl §etCknowhrdgerent,f rfqms&ala@pree&‘telowerthend upon
recei pt by said tgansnttter of said acknow edgenent ndj cati ve of
i ncorrect recBYEPEACBr S3tG LECEEN 1Pad g?%ﬁ#?ﬁ? SsHCdesel ect ed

packet . StrIHetetﬁhﬂEsame@e@tﬁ@nt@véhesbnﬁsbca&medbamﬁohhe11bmveﬁtion sai d
receiver, afgg&ddggi g%@'”%acﬂ% %%Eph%gch acknowledgement of receipt '
is required, and signals said acknowledgement of receipt
to said transmitter over said communications link.

Further still according to the first aspect of the
invention, said receiver determines whether said received.
selected packet was received correctly or not wherein
said step of signaling said acknowledgement of receipt to
said transmitter indicates correct or incorrect
reception.

Yet still further according to the first aspect of
the invention, said transmitter stores the selected
packet during said set time period at least until receipt
of saild acknowledgement from said receiver and upon
receipt by said transmitter of said acknowledgement
indicative of incorrect reception of said selected
packet, retransmits said selected packet.

Still further according to the first aspect of the
invention, said receiver, after determining the selected =¥
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, saild receiver saves packets received after -.



packet was received incorrectly, continues to process incom ng packets
W t hout any change in processing nethod therefor. Yet further still
accordi ngvoo1/54388 fi rst aspect of the invention, said recPCVEBI18A2RS
packets received after 4 WO 01/54338 PCT/ 1B01/ 00022 determ ning the

sel ect ed packet was r.eceivyed incorrectly ntil receiyvi the selected
acket - corr ebEr AR PRl e SSLAe teg BV e SEGE TRt T RS ars
accordi ng touatifetreoe ivdet ithiee ey csaidd prelkect edbrpackdly. aStteld which
accordance w Tr%%efi'vre%t ARG f jﬂ&lié 'h%\é%%tdk%@’s ta%%o&fﬁ%f?mttot &
recei ves over sai comtuni cat1 ons Ik sai d receiver a

acknow edgen@ethodf idepgiigtiedf byaisgiskelsedead gdarketkednd by notifying a

higher layer in agprgtoqel 3iack-0fcet hA thr apemeitel Qfspe3al s @gRi pt Of
sai d sel ected packet by said receiver. According to a second aspect of the
i nvention, alPWeakdesivéhendFragra ttegePichdVEScOVEY &3da transnitting

sef:ti on for @%ﬁur@t&hib:@ﬁ:ho@-ls[] Q@;@ﬂ(Viffi@)ﬁlSisdﬁdag{élc@ivfe&amathcﬂdﬂwzléidf@%ﬂe&t@

t el econmuni cati ons system having .t apability to.exchange .information
packets over O ZEGiR Ot iFGrS Pt chorrkat 20RhEW SRbe add Pn whi ch
recepti on by_l'xa'.gmecreil\aglezsem iaoprmftoa:otlr anscd \ofr e Mnsneict;eie\ti of side of
all 1 nfor matian pagkels ! Lanai edily. NG IARASH Ler; S50llqn.of
transceiver on thé transmtting srde over “the co nicatirons TinK are
acknowl edged by t Becoadiéingetos ectsicgrnsepdpegtart] ¢dst imventissknew edge

message over ¢the i ¢aklioRs o if%'&eli%%fgt SedcN®nt LAY Whehs7E¢ ;A and

in an unacknow edge node in Which_ none of the information packets
transmtted BEERAOD foxndwet C8r LoES: PoreeRdiv e Sdedmaidc & i ons |ink are

acknow edged thynishe theeei ¥akkiesS aet ia0ke liescht@macieliictrd 9t saihdviihgnsm tter
section in s |l'hd un%ﬁnavmted%e nod never t_hel e%s havi ng neans for
g-a " Ypl

det ermi ni ng fr6m-a Gr E5FTGF pRCRETETIES: FREF ST WVFdnéni ssion to
t he recei veroseahiiomtiivnsaild nkndek bowhe dge ambtewd csiglecatoeld in which

reception by a receiver section of a transceiver on the
receiving side of all information packets transmitted by
the transmitter section of a transceiver on the
transmitting side over the communications link are
acknowledged by the receiver section sending at least one
acknowledge message over the communications link back to
the transmitter section and in an unacknowledge mode in
which none of the information packets transmitted by the
transmitter section over the communications link are
acknowledged by the receiver section, is characterized by
sald transmitter section in said unacknowledge mode
nevertheless having means for determining from 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, said transmitter section receives over said



packet for which an acknow edgenent of receipt fromthe receiver section
is required, and neans for transmtting a signal to said receiver section
t hat sai avoavke3esM edgenent of recei pt of said sel ected pa&PIBG1S0022equi r ed
fromthe receiver section. According further to the second aspect of the

i nvention, salgmtrg g&tter tlon recei.ves over,_said . 5 WO 01/54338

PCT/lBOl/OOOE? connunlcgfléﬁg IFﬁRmfFSﬁgsﬁ 86%888?VFﬁSesﬁﬁe an
acknow edgenerknofilpdgeimpntobfsaededpkeotfedapdckefl canedbypacheti fiypidngya

i gher 1 ayer ibRi3, Bl acall gBkack 0. b8 ol EanegeLICL o fdcrgcel P of

sai d sel ected packe rec |V|n her "according to the
second aspecFréFS?ﬁévanvénﬁﬁéﬁ r?ﬁélpﬁaﬁ§c§ﬁ9érSﬁéeﬁﬁﬁ@h@ﬁcbﬁéréwterlzed
by said traggﬁatggeegeghgoglaQV|ng means for waiting during a set tine
period after transnltg sai d sel ected packet for recelpt of said
acknow edgenent fFB&T ﬁFdaFSSEﬁ%QE toetbRofcHENGr 85PEEENG L GPBher steps
conti ngent otnsahdioacknbel edgasesntvet &eceumthby shbdaceeeliyen b@Ctlon

i1l furth ding. h d
Dr el ver Patf PrRaRR LRk 8P e s N BRRE! nebnt S ot PESRERET sk TRt ng

transceiver S
means for steresy thae pekeoﬂedfpackEKadamnng1sg|daadtseﬂeetpdrpadkat | east

unttl said recel Phogfotabd aKROMLEARRTERLCLEAM SLA Acemeluse;sgelion. Yet

still further accor g e secon e invenfion
transcei ver BSCE@ipnhbe @ﬁarBékéﬂgzéértb?rsétépﬁr§@§ﬁﬂpgéﬂthévlﬁgldeans for

al so Storln9acﬁﬁb@led@éh@nﬁebﬁcké@e@?ﬁk%& bglareaeghb%%dségtaeﬁ receiver,
during said set t eri od packets whi ¢ acknowl edgenent is not

required at IeastSEﬁ}EI EﬁFHerréﬁéPﬁglﬁg §8|B Scﬁﬁ&ﬂpédééﬁﬁﬁF PEoRt8ai d
recei ver. Yetfintenthen, acherdiragsteitvbe secondtaspeehaehctheizeavegption, the

ranscel ver k& urther sheracterized RYviag feLhansLt Ler,bayi pg means for
selected packet during said set time period at least
until said receipt of said acknowledgement from said
receiver section.

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
saild selected packet is transmitted to the receiver,
during said set time period packets for which
acknowledgement is not required at least until said
receipt of said acknowledgement from said receiver.

‘ Yet further according to the second aspect of the
invention, the transceiver is further characterized by
said transmitter having means for retransmitting to said
receiver gaid stored selected packet and said stored
packets for which acknowledgement was not required after
sald 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



receiver said stored sel ected packet and said stored packets for which
acknow edgenent was not required after said set tine el apses wthout
recei pt o¥osub4338 acknowl edgenent from said receiver. FurtheT/Bm/oaeeor dance
with the second aspect of the invention, the transceiver is further

characterize aid trapsmtter, having.means for retransm_tting t.q said
recei ver sai%l§¥%F%dw%5%88 e588§%§5toéfF%%gggfgngg#e@?ﬁ@?§%wEFBTVgﬁ%%%
PCT/;BOl/OOOEchéVapses wi t hout receipt of said acknow edgenent from said
receiver. Furtherpgecqrdi aggbggaggi secend aspepl abobhe Jsnyeplion the

transceiver is characteriz _ ransmtter section receiving over
sai d comuni ¢BVEBRSON} nkher BERBEFEiVEEei ¢ AaFPEEHA 286k RoWS@dgenent of

recei pt of saidnshoredrsakeeted packel iagdoh¥rnabihyicbgmdnikiaghehs ayer in
a protocol s ?ﬁk ﬁf the transceiver of A said re%%é%& Yet further in
: N .

accor dance EoReEBRH 4SFELVIBP SiAe PRvER ledgemenin®dei ver is
charact eri zedebyipai df eeddi vebrséckedacktBadsphdkenaskdonledge ifpdaghavi ng
means for dﬁteﬁnini§%ereggption gver sa%d %ongugkca%ions | i,nk o% said
sel ected packef™For -GRFENTEcRNBRPEGG et 26F PECEPSt (e PESTI FEd 2 and
means, for seghdl ragesptd acknow edgenent of receipt to said transmtter

second over sal dyEPMEHRLGAL! ORSaLLBEaanbL! LisbUr LA stloaacardancepith the
second aspect_ of the rnvention, the transceiver i's charactertze lﬁ& sai d
recei ver secEhenigeeBERPRI nfhahbrRBFCSAVETT d6elrhagdacseragedd byaskat was

recei ved corpgethyepr sBetiowhenesniasahdcrheR1efligel gpraki RdvIabdneans
acknomﬁedgen¥nt gf recelgt to said transmtter Section indicates correct
t Lo¥ edeh

or incorrec BYORLREr FRERPSLPRI OVRY aBRoFdSREBURLCREERBSsddBkd aspect
of the invenbfopaitiheeleansdepseketstohawattdr hzRdohledgamdntr afism tter

section Stor%QgeRBQ %S'%g&ﬁgrgé?kgkd means for signaling said
acknowledgement of receipt to said transmitter second
over saild communications link.

Still further in accordance with the second aspect
of the invention, the transceiver is characterized by
said receiver section determining whether said received
selected packet was received correctly or not, wherein
sald step of signaling said acknowledgement of receipt to
sald transmitter section indicates correct or incorrect
reception.

Further still in accordance with the second aspect
of the invention, the transceiver is characterized by
said transmitter section storing the selected packet
during saidﬁéét time period at least until'receipt of
said acknowiédgement from said receiver section and upon
recelipt by said transmitter section of said
acknowledgement indicative of incorrect reception of said
selected packet, retransmitting said selected packet.

Yet still in accordance with the second aspect of
the invention, the transceiver is characterized by said
receiver section, after determining the selected packet

was received incorrectly, continuing to process incoming



during said set time period at least until receipt of said acknow edgenent
fromsaid receiver section and upon receipt by said transmtter section of
said ackwmowl/eggenment indicative of incorrect reception oPCraBwW/00&e| ect ed

packet, retransmtting said selected packet. Yet still in accordance with
t he second aspe e i nventi t he transceiver is c aracterized by
sai d receivgg g&éﬁlgﬁEEQPFePnﬁéF ﬁ Ag (HE SESESEI T °das recei ved

incorrectly, tbemtifoui.ng to process incomng 7 WO 01/54338 PCT/IBOl/00022
packets w thout a [ Rcessing nethod therefor in
E‘%r%ﬁ%g}gg gcc%?rd%gl%%h%a secotnhe atslpaer(fsc é)]‘:“ gﬁ'x

accordance with the secon |nven ion
char act er i zednggnsaoa ﬁ@@eﬁ@@m8§@awﬁanl§a¢ﬁﬁga@$@kezgdrQWEﬁw&d.after

deter i ning thecsokectedchanksh uey Locslvad dneqrigethyepunti| ecel ving

t he sel ected packet correctly afte he recelver section processes
i ncomi ng pacKetsrEdBang; kge ﬁ@lﬁcﬁﬁﬁhéﬁcﬁﬁ§nﬁﬁﬁlé@C@}V§§|dn§@Ké@F§deacket.

Thi's inventi aatploOpeses vangehaet Ls\éqe@%raowamm@;rre%hmfm@ wiad be
used for gua that inportant information is co ctly recelved

nteeln e
The acknomﬁeé%@nﬁﬁ?e ¢Gtic 5 HHP8e PE OCE S5 & fe I SOHGRT P@G%ﬁl&uécFSr
that the data Bsmeahpdctibgntéddiedetby balﬁhs&leaséd pbekéata can be

the protocol ot ack dan HCREaPT ERRRTHRS AoRRON SaYenEn T A i CerE Rt ©
packets. For schageahbel R@PAQDPEIBSHéad@m @@mpm&$aeongcahba Bepesednds an

examle appl k6abEARet Gk AAMLEIORREN 9LdalBrencay PaBkELs: duBLaLatce (i e

stanp of sequence nunb 5 he i nveAtion as ap conpressi on
works as fofPBGEPtwhERSLRe l8oapEddi- SROMINCECHRLARAL Ot GNBHARS FhBt

reference vatuesdheat he d@%@@@t@%sgécehbe@!VeiniQ%l@abésetothgedeﬁer

protocol | ayer wh.infarmetian,that this, pagkst negds 19, be,aghnow edged

mode but higher layers of the protocol stack can ask for
specific acknowledgements for certain packets. For
instance, RTP/UDP/IP header compression could be used as
an example application (acknowledgement of reference
packets, reference time stamp of sequence number).

The invention as applied to header compression works
as follows:

when the compression function wants to transmit
reference values to the decompressor, it gives the data
to the lower protocol layer with information that this
packet needs to be acknowledged. The information that
acknowledgement is needed can be carried in the protocol
header or transferred by some other means, such as a
specially defined primitive. When the decompressor
acknowledges the packet, the information is given back to
the higher protocol layer via the header or special
primitive and directed to the certain function, e.g., the
header compressor, which can now be sure that the
particular packet (reference point) is correctly
received. If the acknowledgement is not received within
a predefined time, the compressor resends the reference

point.



acknow edgenent is needed can be carried in the protocol header or
transferred by sone other neans, such as a specially defined primtive.
When t he vdeoosssessor acknow edges the packet, the inforpP@r/iBm/od&2gi ven
back to the higher protocol |ayer via the header or special primtive and

directed to the certain functi.on, .e..d., the head conpr essor i.ch can
now be sure that ? 5 dﬁ&Fiﬂ%ﬁ%ﬁlﬁgﬁiﬁ ?ﬁ%ﬁ%?%ﬁbgkﬂﬁ%%%%%§&§ rﬁ%ﬁﬁﬂ/
recei ved. |f SelrwigekiGBREdgeretocod mackeceiTred aptlhioat imnpriedefsi ned ti ne,
t he conpress e refer i Rt . p 1/ 00022
%mbgggﬁcfa%ﬁe geuae %trﬁ%@Pg(g}ego\Rég&Q%l%ﬁ%%s g&gg&

The description w assunes a era e I ervi ce

protocol st aBkSOoThéhgpFPREaPrefcicolastamkl magpsivicdalsl e dhaky 6t-Ber

t el ecomuni C&IDEMS oFY $h @M1 ayAlE0 arlhe-cHIFaPr 09! RIACkIFBY:HaYRlVEe SO
that, e.qg., NDCP or, %bc Lagprs are renmoved. That does not changg t he
appl i cabi | i t 706 2PRe APt I CITHESTEONEGR P -be TR PISTEPalmsy £6r ot her
Iinks/protocab@lﬁbananadido&ntembacQin&stchSﬁG&sﬁ&&@ﬂ ra@iol nterface
bet ween SGSN,_and BSS, Abis over,.satellite |link. The invention sui very
wel | the sit(BEESAGRAr & Spar EoSFH HEShdRell SrErorsS FoGPEam SErth
others. Acknodl 88§emditisscivemesaliad ibeed isgeci fied to UMIS and to EGPRS.
Thus only relativ i i t-h r ded. The
Shy ﬁﬁ%{egxt%% s g%%og%?ﬁfit g\rell e %&*&%E‘Eﬁls%jzﬂ%g%

mai n application present inmn . invention 1s | P or
TCP/ | P headePagénpiesscoRasrets argi meres dmpoFkanks iheine pthissgder

conpressi on hekhey1Bahementt Eahemelt hRgaMpRle Readarrikisekds uptts Lakher
changes conpared _to so reference field_or packet. |If the, K reference

packet was n6P FEEBPved L&YFr QBLYy TEHe b iyedansieddomaddddsatienokpr essor
state and mamjopackehemew blreb@cedsid .before a new reference is correctly

recei ved. For this,reason, _an-acknow edgenent .schene.i needed for these
rof er ence packetsih?hgaﬁpegggglcatlon préséntly in mlﬁ% for g%ls
invention is RTP/UDP/IP or TCP/IP header compression over

a wireless link. Efficient header compression relies not
on transmitting whole header fields but rather changes
compared to some reference field oxr packet. If the
reference packet was not received correctly the
decompressor loses the compressor state and many packets
will be lost before a new reference is correctly
received. For this reason, an acknowledgement scheme is
needed for these reference packets. The present
invention solves this problem without wasting
capacity/increasing delay by acknowledging normal
packets.

Another important application of the present
invention is different types of image and video coding
schemes used in various telecommunications systems.
Coding is often based on using some frame or lower-
resolution image as a reference point to deduce the next
frame of full-resolution image. As in the case of header
compression, it is important that the reference point is
correct. Thus, the invention could be utilized by having

certain important frames acknowledged while less



i nvention solves this problemw thout wasting capacity/increasing delay by
acknow edgi ng normal packets. Another inportant application of the present
i nventi owo®88i3sd erent types of inmage and video codi ng seaEmE/OMRed in
various tel ecomunications systens. Coding is often based on using sone
frame or | ower- gsoltutl an | e as an}aﬁf er eré%ec pai 0 ded ce the next
frame of ful IMPESOPUL gr‘falmﬁﬁge Bs i K SFasiE G eé’ et & EdsiGN it
i's inportant beha?tentchwlrt@bMteanmlmdglweMrect Thus, the invention

could be utilized Eﬁéégf%h% F&%%%Z%w ec@%or Euffe@%%da%@r%wt%%%%d ggi le

| ess 9 WO 01/5433 ort'ant frames er tails
of a pi cturefheaprepensednvgntiont W&é@né\ﬂc@d@em’t@s aprpeesatana dtiledrt

obj ects, featyr %ﬁeaaét@ci\l@at a88e:rQbt idhe I 8 elst E%%!ét le@iboM;lderpECOME NOr €
apparent in |i of the_detail ed description of a hest node enbodi nent

thereof, as it %Ef?f’rfat 8d i lPRETaLEShpan Ity AHCARPRGY I PERCERYBESER PTI ON OF
THE DRAW NGS Fig. 1 shows the architecture of a public land nobile network

PL , di toth i i acket radio
Servire (ops) " hetwor k- dpui didelPof o s DERISA 5T g s
shows a universal Frghi Ileshewecaitmuatrcani'rt@murseymﬁem UML) fackiet net wor k
architecture ﬁgﬁggr gletg O@& tPE.ﬁIﬁIF))“ g_rcc%gd {191%_ %h%hgj\gsﬂﬁ ':;Jl S user plane

protocol stac accor rior hows a UMIS control
pl ane protocol st#&, 2a§ iW@l ﬁggte@e@fﬁé WC@etamadllDl Fery isieoUSPRSEPRS user

pl ane prot oc@ktabakk archeacdiRg t ache Ok Althe Brlor’ a3oWs a GPRS
control plane protocol stack, according.to the prior art. Fig. 8 shows how
Figs. 8A and 8B fFﬂgto§e§ﬁ€WS a universal mobile telecommunications

system (UMTS) packet network architecture, according to
the prior art.

Fig. 4 shows a UMTS user plane protocol stack,
according to the prior art.

Fig. 5 shows a UMTS control plane protocol stack,
according to the prior art.

Fig. 6 shows a GPRS user plane protocol stack,
according to the prior art.

Fig. 7 shows a GPRS control plane protocol stack,
according to the prior art.

Fig. 8 shows how Figs. 8A and 8B fit together.

Figs. 8A and 8B together show a series of steps
which may be carried out in a transceiver, according to
the present invention, operating in a modified
unacknowledge mode as a transmitter sending a selected
packet in response to which an acknowledgement is
required from the receiver.

Fig. 9 shows how Figs. 9A and 9B fit together.

Figs. 9A and 9B together show a series of steps
carried in a transceiver, according to the present
invention, operating in unacknowledge mode as a receiver
of a selected packet for which an acknowledgement is
required by the transmitter.

Fig. 10 shows how Figs. 10A and 10B fit together.
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Figs. 8A and 8B together show a series of steps which may be carried out
in a transceiver, according to the present invention, operating in a

nodi f i ed wanaes#sow edge node as a transnmitter sending a seCemodoopacket in
response to which an acknomdedgenent IS required fromthe receiver. Fig. 9

shows how Fi gs. 9@1 ngf%% 3%%t@% eth :ﬂx%ﬁ a@ 5% gpther show a
series of steps r|e in a Fanscery accordlng 0t he présent

i nventi on, og@ﬁ@tﬁdngm i ou iriek pawisedde w@eltama mEddl \vert ragfsmd tgelmart ed

packet for V\’%le%lﬂléﬂ a2ekne \é&f;‘cg&%ge%tut' $he %%lélﬂse%fbxz‘l tgzansyy tder . Fig.
10 shows hom1F| . 10A and t together. 10 WO 01/54338 PCT/1B01/00022

Figs. 10A an¥ fGBopéﬁéFﬁéﬂ Fow érﬁﬁ§ﬁ§$é@¢éﬂfléb@ﬁﬂ&ﬂﬁ?Qc)the present

i nvention, WihBcanbiaBggit tnb@@ sedt laO&efc@rlvqafgr Weltd i fdie stvapsiRf Figs.
8A and 8B whe e tran nltt nDdlfle unacknow edge
nmode, and a PBgegg?na §B%t 8? c nﬁg th@Rﬁ? ing 36 §s. 9A and
9B when oper atcrdvags an t&eemmdnfu@dtMmammdeLamg@namknnmﬁedge node. BEST
MODE FOR CARRYI NG OQUT THE I NVENTION Below it is assumed that a nodified
unacknowl edged RLC data transfer node is defined and used in the setting
of a nobil e tel econmuBEEdt MORE §98t EARREUNGt PUT &XENPNFENFAOW d not be

construed as |im gLig,t he ﬁgpla's%% il @1 5 TRl ntu' ]&1%%{1 td% edl9. 1

shows a GSM (d obal ¥stem l e Cbnnunlca tion nobi | e

networ k ( PLMRC dagsordrhgies aloslneu ée éietflm@de@mmeéamrbﬁéﬂesfﬁtémnm

whi ch the pregeat mbByeat 't@me@:éﬁlmk&?u@@ﬁ'ﬂo@l@ shi tiehat bu%y%thq@ eZaftgireal ity of
nobi | e statlo% & ot shopwn) Catj.MAth one_or nnﬁg g_transcelver
stations (BT8p“l8abRtc ﬁngepé rPS a§i veRihdds g PER &&ﬁ%ﬁ ey Y BSC)

A plurality ahebaseehranaceheeetstations in an area (cell) are connected
to the BSC via a pﬁgqmﬁr%hows a GSM (Global System for Mobile

Communication) public land mobile network (PLMN),
according to a prior art telecommunications system in
which the present invention can be applied. 1In that

" gystem, a plurality of mobile stations (not shown)
communicate with one or more base transceiver stations
(BTS) , each connected to a given base station controller
(BSC). A plurality of base transceiver stations in an
area (cell) are connected to the BSC via a hardwire

(Abis) interface. In this example of a
telecommunications system, the interface between the
mobile station and the basge transceiver station with
which it is in communication at any given time is, of
course, a wireless, ite., a radio link. Each base
station controller is connected to a transcoding rate and
adaptation unit (TRAU) which performs compression of data
for reducing bandwidth usage over the air interface. The
MS likewise assists in this task. All of the foregoing
components together constitute a base station subsystem
(BSS) 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
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(Abis) interface. In this exanple of a teleconmunications system the
interface between the npobile station and the base transceiver station with
whi ch it w@oi/f3s®onmuni cati on at any given tine is, of coRCHEBI1AMRI el eSS,
i.e., aradio link. Each base station controller is connected to a

transcoding rate an dapt at i.on unit .CTRAU). -whi ch perfor c r.essi on of
g %n%gﬁ%ﬁc%t L lIe/l@(:I 1(s s:Llr%?J.lar %ot S ffggélﬁsarhéﬁlpq\}%a]

data for reduci ng b ‘h usage over thear in i kew se
assi sts in thedephske Akichehgehenfomegoibreg acoomsede ftys exbgetiadr constitute

a base stati ﬁet§a69§§isg?mh@8§,§)mae G«gﬁq iR %foh%%é 1Rl Refgor kel ement s

bel onging to the ra part o M system hown 1n~ the figure, a
plurality of OBAge180arPdd Ssahsy HESHINSr dse@dofiedied &t ®Ma thshiAe servi ces

swi tching cenhekrENBE). v'rmelko\f@g@yn%%%%p%g@nkmllt%%%exam%ﬂ Rt erface.
The MSC is simlar tcl a regqgular |%|tal tc?I ephone exchgg%e %gaﬂﬁrray be
accessed by ExEérREl LOf LIRS AR wdY. PRt GRS PSh &5y and

out goi ng cal kenandtase ghe MSEr <ChBarzel Therrcihe aAlardtee himter Bfe HIw=Lgoi ng
conponents, together, with,a i si_tar ation _register (VLR .t.0_he
Gestrtbed beram Pechriberiag Hhe RcHetaPbsY i Gle TR G i or of BSCs
can be conneeted -t 0Thke tNECrev ehcwsginzay geogr A5t ealeasar eachTieE figure
Shovs, many SHERCHERAA! gasectach ol 14BN BRs IGECSB AR 8h (eRL e hom

| ocation register as a permanent store o ta that has to
avai | abl e wi tHLHdi R aceesyapens. sthaedafabade frhgdgdses gax ®Sromliterally

hundreds of Lbausapds @fitHUBRGILKDEISessSERGRS. baheS PRGH G M-3Rl S are
i i ned el b cach sybecti e cedigned o ene cpecllic R
current | ocasubscetibehe speer flis paakedteliie atiesiMadht alioeal itbrredgi,st er
handi i ng mny 5T ERET SUSCCTLBEr- AECACE s 155 Shsh 4es BUR Pt on and
approval of festupesa Theedl Refegeindes pdyimdniead 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 HLR by handling many of the

subscriber-related queries such as localization and

approval of features. The VLR provides dynamic

subscriber data management, while the HLR 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
a 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
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subscri ber data managenent, while the HLRis responsible for nore static
functions. For instance, when a subscriber is roamng, data is passed
bet ween tWeoVER30f the | ocation the subscriber is |eavi npCT/aBilveomew VLR
and the HLR need not even be accessed. In the evolution towards nore

capabl e wireles e itectuyr e being
i ntroduced, |§c u ngnﬂﬁaggEShoﬁﬁg% gE a%%%o%ﬁ%@g %lk%aﬁif%E ,Qa genera
packet r adi omseseDEE - (GPRSFhﬁe?W$mle§ﬁgﬁlm@@ﬁuréeﬁ§P§h@WnbYWﬁl|e Fig. 3

shows a uan@&éahvegvgflglheh%%%%%gﬁugﬁtEa@§e%$8E%gthME%kd Biga 4 shows a
user plane protocol stack for the UMIS shows a control plane

protocol statkaR§PiERETURVST ﬁ.gom@ugﬁ§@§10§seﬁmsku§§ﬁ prkrevpeegstol

stack, whilebli ghe7rshewsea s@@ﬂhhglaﬂlaeasﬂr@h@cabk&baq&dbémeﬁeR8ve&n al
of these mn%gless net wor k ,ar chi_t.ect # % gég IS the, &%pablllty 12 WO
n&R e

01/ 54338 PCTF{B0TPBHES2 251 BFt Hér GTEPSEEhGH eddBd transfer
of nmessagesothart kerdsknawseggeatredecknesdptigenmeygsager el ber sehital

nf or mati on PACKELBOLLANS LLRH, L 8, LLAIRTLLRER sOUeL A LRIl Gafons

link are ackn recervér 'sen t one’ac edgenent
over the co@ﬁhﬁrcapmbmgatu@m bdckesponise tegsegest ean be sgnher words, a

separate ackngutgdge, ”85§§9%n@aﬁckﬁo%§ghgeh%nEe%E%@%%et%oﬁéﬁhbée%%hEGd

i nfornmati on Eacket or sone ot her nmbi nati on of response nessages can be
sent. For i §F5né@dleﬁF9n6née§@@ﬁawme@éeﬁeﬁ#OH@s§§géné@amat5@nsent back

i ndi cating rpaeﬁbt@nlaénalﬁ&@wplafsb&Eoeaabeaaen@aﬁ&ahérldemhlthéd in sone
conveni ent nmanne acknomﬁed%eggg none of the knfornatlon
r

SR - SRR UL St R O REGR PICFEEE 1 ink i s
acknomAedgedtbynshéttedebyetheH@wamem;taemoodemgthb0cbhmupieaembnbnvention

oo uaaquogu SHgRdighged sonatel e ks | niggliced, (fobpbplaTce,
7), i.e., a §@|§b§e§resent 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 MS (or 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
agsociated 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 mechanismg 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.
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packet anong a plurality of packets to the M5 (or the M5 to the SGSN), the
SGSN can, for instance, add additional information to the PDU in order to
notify t veORLENBAC | ayers that the LLC PDU needs to be tpransshnitoved
reliably over the radio interface despite operating in unacknow edged

mode. The additl Oﬂiﬂlen' %%”ﬁ% /%c”ﬁ\é 82s %%%%g'v%t %?j‘ LﬁJO PP NGB

paraneters or it may new par a sure the
i nformation k&e EQFMeél@ﬁ@Nﬂ@Uﬁé@@ﬁé@F@d@eBLQdM%@tOPﬁéﬁ§#ﬁSsﬁ@ﬁ‘Nbde)

UPTM may havgngtgheéenbsseggé&h@gdn%%h@%lsn&tagﬁkgnd.%%'&%%1Q%@%n@hag on
the transfer node being used, For  the exanple, the sender of the LLC PDU

shoul d al so BF09F88réH6&&ﬁ PRILGVEET BRTESYt RESRWENVES ICAY&Ews Ut Shder

that the RLC&NA@nwubh be @hbet&@n%&httinblghaé b@wgmalmgtﬁytﬂkansnlttlng
the inportant LLC on nay be, e.g., a

L Y ge n%cess . ﬁ ngg
sequence nunB&r Fht nﬁﬁl&Ue ﬁ§ 8nirng SPE M8/ GoS queue.
13 WO 01/ 54388cREY/, 1Bh 0622 DMHBMOUBGWRy@/NbClh@ﬁen&nte¢ﬂENe the LLC PDU

to which theﬁyegykﬁbﬁlgaFﬁ %ﬁsgﬁkagﬁdah?hgégﬁgﬁgeg ?} 1d%9r i Ostance, as

descri bed be shou e realize i ption Show i s
merel y one waystsnearr pheutimphatangypackets 6a bhee ackavsrieddedg isi de

according togthe, paﬁae@hbge&a@htOBorﬁga ﬁﬁé@ﬂh@wlbﬁg@@eP%%§%%%ea&% a

packet t here are nunmer ous ways er enent the i Avention carried out on
the transnit EFRGSSi A8. th&rtrﬁﬁ§ﬁ&ﬁéén9tﬁédﬁnaaétgﬁptpgé@ﬁtaﬁéeﬁe

acknow edgedrkseisgAl, aandciubseadgst megksaBk ua@ﬁkﬁ@whﬁ@%%dr@@@Kehagare
stored on the transnlt%bngﬁgﬁge and sent o recei vi ng

acknowl edge Reg§agd™Ba FﬁerFQEXFVQngngIééomaﬂﬁmpﬁngEngF renovi ng
t hem from nebeaysonttheg shidesm Rhbhpesi day Anodbeutmﬁw to dendt ansl to send

and store bQEBrEhggkﬁpgﬁgaﬁkgg%ﬁﬁﬁE bgFFStaEB” %%@w%%% egug%ﬁq“e”t

unacknow edged pac ssar
retransnltte§UbﬁPgéﬁnﬁe@éﬁ@kngwéed9§§lpﬁvkeéﬁknoWEe@Q€@§WEIWacalﬂron1the

receiver sidggvbRepackets 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 would 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.

Still another way to do things is to also have the
capability to store the important packet, the normal
packets, or both on the receiver gide 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
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stored packets can be erased fromnenory on the transmtting side. Another
way to do it is to send both the inportant packet to be acknow edged and
subsequewoO ond3a@l unacknow edge packets, but only stori ngCT/mgo1/0002ROr t ant
packet to be acknow edged. Still another exanple would be to send both the

i nportant packet be _acknow edged and subseguen r nal know edge
packets, buf'* Stngoﬁngﬁ§a gtﬁgg S&n “Fh et?ﬁ%?ﬁ*bf%%ﬁggfﬂgf%%@ a
negat i ve acknowmedgemacknowledgei pedkback fitomst pesoiéde riongmpilement
retransm ssi d . ta e i i i i to
i gher pr ot ocar oyersion ritBoRtaeaking 2y PRkl ot BT Wailll,
conpr essi on OR4HcEngn L MPRAE afke PRCEREAI s SIF0R aNAHIn Hotdu ddes smportseit |

another way pgcfetthbRas ths herahiouhavenbhe ede@PRidkidcy: R stiehe t he
i mport ant packgt, thg nﬁrnal packets, _or both onthe receiver side only or
¢BRbPRaLPER -

as well, in 8 wi TRYSny 16f Wihd BBovedRethods Gded &ket he

transm tti ngmettdedoIberethban adklbaugk nbecdgsdanilpisteatikel of shews the
possibility of sav%ng on_the tr%nggjttin% %4 WO %1/54% 8 PCT/1801/ﬁ9022

si de the i npdPPENPTpREK&Y 1Y BETabRRonf¥TgEd Otrid Phire OThGH a3y n PRI edge
packets, it Bs pe3ddibke walinpkempptrectihtednbgniingn peirtsiooutofs akiidd dmy
packets at al}{. saying only the inportant packets, or saving both the

i nport ant pacﬁets and the normal unacknow edge packets on either side or
both. Thus, it will be understood that the nethodol ogy shown below is

nmerely illustighibmerefingng;grodeigh canr yhagsayt the invention, but others
may apply as well, as wll be appreciated by any person of skill in the

y
art. Transmitting®Si §8°FEi §8. S8RPaRE08BR EdIShoRR PRSEEy BN & Figs. 8A
and 8B, whentzankmanstihyt stigesrie/RAC. ANMAErbashigrs Mot binng.ran pbuC BDU, a

2seoci ated wEEROL ROZPOD FRCBE EraREm T Eolicl FRCCI8S tRTRA £Paskodfafed 1o

t he LLC PDU, URTHet.er acsatiehed with the PDU to be transmitted. 1In
case UPTM is associlated to the LLC PDU, a determination
is then made in a step 804 if the UPTM (or specification)
commands an "acknowledged" 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 gaved or not. 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. Optionally, as indicated in steps
812, 814, the RLC/MAC may keep also the subsequent LLC
PDUs even if 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
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is then made in a step 804 if the UPTM (or specification) commands an
"acknow edged" transm ssion of the LLC PDU, if so, a step 806 is executed
to transmo ot/ms38.LC PDU and start a tiner. At the sane tPawpIBE/08I22p 808
determ nes whether the LLC PDU to be transmtted in step 806 is to be
saved or not..lf.so, the LLC PDU is, saved.. C/ VAC _does not renpve the LLC
PDU before r88&i xl}ieﬁgapgﬁttl:f\}gagg(??ng\ﬂ S‘dg‘éﬁgﬁf E@é’l?rf r((?% ttﬁlg FECENE for
the LLC PDU of thkeackmewlexigemest @etisagal | phoadd i catmed omnstteps 812,
814, the RLCLNAC tkeepalisg the seque - . v i.f sthey are to
be sent usi ngyﬁo?%%s Eﬁngg%n%m}%qgég’e’o%egr g%ﬁdgkgﬁé??% %hg%i?#pgrlggﬁt LLC
PDU is acknBW adgesurphéshepdehiddriestiy BE oedofsy igladd e isdet ermined in
step 812, e.gequbasgd on UPTM Wen receiving positive acknow edgenent for
the inportant LLC PDU in g step 816, the transmtting side shall renove
the LLC PDU as sh¥RRT Fe5edvepogPEIa A Ve S CkPPrSAMEry f&icde Hgpt al so
subsequent Lk€cPMer Nag skeprm8h2d tihetheapseidt il Sode tskal | renove al so
those LLC PDUs. After ep,819 can_ _be used to.deternm ne 15 WO

01/ 54338 PCTFBEE 00823 ARB e E 25 RGPPPIEAERDR E408 REgHaY Fyer (of L he
recei pt of rherackndw etigefeqt PDFssagé) tikourdnsamidaiagosidet kep8o, a
notificatl O”ahéo”gﬂgse chRdiatedolA d %L@%Us.,oﬁ:h% Lebun; k¢ spRde
directly if no notitication is Trequired. en recei'ving negative

acknow edgneRtder 6hpilRd mavedisperetaengatsr ese THC FOUst-epA817) for the

i nportant LLEePbhshheslibaneait bengosiedes3hgl IshaRy s 06et BangMolimt.ne tileC PDU.
| the.transnlttln% si de_kept _al so subseqyent unacknow ,edged LLC PCLB, t he
transmitti ngPUsPRESsRl thFalfeahes1eBt tgndhipt thSs&eCceevppds sige 1s
retransm ssi anleaBobfatidne thiengudsepudit, 1as Phown cothectiyr fese.qf the
b corr ect FS( mgert B L 8PBLEY. BeBai iy B0 o 1 CORARGed decodi ng

parametexrs) without additional buffering of

unacknowledged LLC PDUs. Rather than retransmit

endlessly without success, however, a mechanism can be

provided, as shown in a step 822 for determining if this

is a repeat 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 received. In

case the timer times out before receiving an

acknowledgement message, 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
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paraneters) w thout additional buffering of unacknow edged LLC PDUs.

Rat her than retransmt endlessly w thout success, however, a nmechani sm can
be proviwiedy/s4838 shown in a step 822 for determning if tPCHFIBU1®0I@2r epeat
attenpt. If so, a failure can be declared as indicated in a step 830. O

th t i desi h
Geterm ned | RERee2Bopbaty RarelREtan Bt B0 sr e Thof 265 bEatssd. o
deternlnatlomtlssnderansgltgpép1&2&hasst@pwﬁ@ﬁhemdth@etpmecebas tlned out
ot i edyn E8beifudel oLl A3k | ¢ 1ARAR;LN A3l eRB28 A5yl gy uhgLher an

acknow edge nessage e€n recei ve not romthe recelver.
the step 824SF§Peﬁé@&ﬂé§ tegatapt §2Ri ABtyeduces ke pwﬁyﬁnﬁagntenéde@@t yet .

These two st-epst824on824 %b%er%Beﬁkﬁﬁo%ﬂEﬁbe%khﬂe&stB%v%k”@éce&bggs out or
an acknomdedgenent nessage IS recelved In "case the tinmer tines out before

recei vi ng an>Y58kRoRFEBgEREnt SnEESHFe L eén§t§§e§?§e@sa€%§EuF§6 £5%Fi nd  out

if the sel ecsed kh€ B@Hoha3sbepnssaved or not. not, a step 830 is
executed to notif

. hi to S t he
transnitting side¥8f 8 gFElFﬁP 15ﬁ8n§ Pgtgﬁﬁ déai 8%§ 'i 8%det er ni ned
in 16 WO 01/aakaawpemgéaemtomegzagstep g28ectivatl,t he selktectédetl CnPPHewas,

L fact, SavEdep bl BOEBLEADRE LURA, 8,hhe Siep H0A-RduLhecPRACESS

contlnues i S case here may al’ ar to
step 822 i nt Peduade is pr 6¢ent 834 aRdkeswhet étpﬁlﬁﬁtlﬁh§ase an

aCknO“‘Edge”86knb§l@§§@ﬁeh%c@bV§QSlt§U%ho% %b%p 832 Les309ym, behRag execut ed
after the step 828 and before step 806 the repetitions of the steps

824, 826, ansaaeQnB&FeBBEn@ﬁtPPE§saa@ P F@@@W@édfr3§ BETSKHi R¥d in the
step 826 befexectibényi Beept BeS adt shawdet andl dateemitahg hBechnde t6 a step

534, 2,0 Whellie o0 hob Lheapekna edgcIenl s pasiuecaronely I
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

- Beq.

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
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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executing step 818, as shown, and determ ning whether to notify a higher

| ayer of the positive acknow edgenent before returning. If the

acknow edgenem33svas negative, the step 828 can be execut rdTARD1®ed22r m ne i f
the LLC PDU was saved or not. If not, a notification of failure can be
made in the g% 6830 bef or,e making a,return retr nsnission can be

made by exec eFﬁéV§Fe888§3§O§tmaggqanytagkgﬁwgeg@epg al-i'zE§ that in the
transmtti ngisddeated not Bf Btabi O06cabelferg weking ki geeurnayeds,of a

pr ot ocol Staﬁ%w@@%gheEh@CEEQﬁL@%gSgEEEr%é % haRegaL Y, %c aejnowl gdgenent

(NACK) was recelve nmeani ng t the sendi ng of
PDUs was unED@Cé§§ﬁGFedAF§onOFﬁth§hﬁe@ép@éﬁe§|@@atnéﬁlﬂﬁcémlon can be

given to a hh@lB%Fftlalﬁie@DWhﬁhQErnta@@sp%%k%% ‘é@%no@o@"eﬁ%%ﬁl y thegekved or not.
Recei vi ng Slde (Figs. 9A and 9B). Fi g 9A 9B show one way to |nplenent

a receiving §F8§m§€éﬁéPPolsa@€QFdﬂﬁgat§tﬁﬁe98§e§§nF° WRGERETor
det ecting i npaest epc8Ozetihabradcklé BbUnohas Q@eeore@epb@dtlaestep 904 is

executed to de%er ine if UPT% i S as %ci % g rewith., I %lve
ot orm nat | oRCKECRABGHEUCFT Pt REPOST o C600 Formo0e: TRER LI o 0 ihe
PCT/ 1 BO1/ 0002Re thansm¢et¢eg dbdds notl d&kéeﬂaytadknmwthégeﬂeptBZGSof
di cat ed 9 , 4 i . t 904
| ndi cate '”ﬁ% %g E%%ﬁgﬁﬁeﬁagb%gégp @“gngokﬁe Quever . the step

determ nes t s a y the recelver t hat
it is an |ﬁ96¢?éﬁ?dPDg @hévrﬁeéhgtt@pﬁéaéepnowseagéélnuﬁéna§cord1ng

deter”‘nat'OEo'§n§aﬁ€w'ﬂe@h@ﬁe@dggg1§§eﬁob§hgh@e%eﬂEcE@% rheeppgecei ved
correctly or not. If positive acknow edgenent is transmtted from

t he rece|V|n§u??88u?Bt1Yhé F?5H§ﬁlﬂﬁlW§d§vdésaﬁadﬂ§aa§§ected in the step

826 of Fig. 8B, ag,expl ahaedtpeevhausl,yrebeptepnIdb2 ihet ReNecexecuted to
ensure that ?g ratlon S contlguegsaa grdln%e to a@%en% A 5B8d %ggntlfled

by the sel ec I'e& ppBb. cerrect. ermined in
a negative acknowledgement is transmitted to the

transmitting 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 saved as indicated in a
step 920 until the next selected 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 LLC
PDU which was not received correctly. Thisg 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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Subsequently a return is nade, as indicated. If, on the other hand,
reception of the selected LLC PDU was not correct, as determned in the
step 908wohem33a negati ve acknow edgenent is transm ttedPCDIRGI1M0022
transmtting side fromthe receiving side, as indicated in a step 914. A

determ nation | n i S as.to et her .the receivjng side
shoul d wai t gfﬁr%%(raﬂe%t%%%gggg?ﬁtoni%l not ,caglpecro\z,aw}‘llc%uel stocgjrﬁ isrfmae(ﬁd.’
normal |y (asasefioddratas ilmditdet edepn 92 0st emtdls camineriutredeghiing it o

account any Lupektapt W@f%%m% $ent !%vti%gs_ e'ef%ﬁlt%%sﬁa%@?% LRl %{f" can

be made, as indicated. If the receivin ide iIs I or correc
reception, PRYEK AGCELEIPOUS CRFTEST Bph&igtoEdM as decdemised in a
step 191. |f c3@, behensarecsaVedtashiond) Caledtdd dankl SRR lord he next
selected LLC_PDU is recei ved &gaﬁ?h Uplwp%aqum ned in g step 922. If a
correct UPTRPFSVF&cei T8GR £RY &d 3LIE &R GRS &Y

oper at ed upowoaddordilpy taithé&riont ehte dbochendt isgitiandilke ofrP:E'd \MM(?:B Waﬁ
not received r |y, . This.i.s indicated. in_a_st 924, foldo y the
cont i nued opg?:%h g%%o%éorspg%tﬁlﬁfa&f 8% tg\ﬁgéoﬁly ngrpgt%&yn%aﬁgegjﬁégﬁé of

whet her to save LLC PDUs on the transmtting side (as per Figs. 8A and
8B) or the regghvlngslde (as per Figs. 9A and 9B) is a design choice. If

it were determned in the step 922 that correct reception of a next.
sel ected LLC PDU HasSnot O2gand 89P5539% PCTHEBSTRG0BZ2 appeaatied which

subsequent Lk&nPBYsugan egnbblueat @rbaciavedr oas thadiccateehiickithe step
920, until corr.ect recegtl on | a Ell eved.  Rat her than having_an endl ess

. s
loop i n case®4fS REvEr FPEEE GG a Co6r FECEERIPBENG t h IOPHRCIAREC Rani sm
can be insertnednénoboshdwnm) transtbp tsage ahboegeiirg nan inffor @ueketguch coul d

Cransi tion {5 che® DT85 608 LBESEoRE M DREL AT Lo G Y2 48 bef or e).
Transcei ver RigsctipAcandetOBdshowaa erandogierdacappdoat exawpileh 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. 1I.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 is
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
gide, 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
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can be used as both a transmitter on the transmtting side or a receiver
on the receiving side. It includes a neans 1000 for transmtting and

recei vi ngvonf/pi3paackets over a wireless interface. An inteef/agma/obeee 1002 is
directly connected to an air interface, for exanple, by neans of an

ant enna (not shomnh 12 b@% na% bus 1004 is nnected .to various bl ocks
shown in Fi g"mt8%an§# e PR OB B8 ?(r? TSNP recei vi ng
section or aacknawﬂmdtgbnmtsecﬂltomllés udee meass My ebeo koaknowlleelgevari ous

bl ocks of Fiq8x 18204 BAGSAUID IR 5e8LLANT ok ansm (1] ng

section 1006 and a-receiVv sectl o ansm tt| ng section 1006
i ncl udes ne&nenEodtgdner mlldlen@‘fail’séilh@ctaéd pacleattatelo, i.e.,

correspondi ng to_HaexSLep 42 Sl By WIRKET fickhs 3 01¢e4,@n1 ned whet her
a UPTMis associated with a PDU on the bus 104. This nmay nean detecting an

LLC PDU t hat *&CReX8y thﬁaé;wéfneﬁmd@@sa@i%@@@ PRk &RV Aoy tnddEardam
actual ly ass@cCiratiepgibhe tHBIMOIFO ta glevely RRUo @hatth@als keenl Wadl¥nggyvent,

t he neans 1000 tran?kr’]lﬁt% .t he s%l e%t d.LLC PDUBg)g th% bus é([)% .. over the
air interfac&% 8%h ef\irng hitEPatd8 Ris FdfpaPat IS siFiar to
that shown i ackRogdedg@neand 1@BchTheame;ceJO\2|0ngrr@éemmSlo(f&ron t he

recei ving si |Ie cel Vi |1 e ans 1012

whet her therg% 3 éeltgl%t(a I:_L%%O%D%li |2¢c§\r%110n0fd%§rmﬁ§t n%yt was received
correctly, adepaépiosnt &pocy0824904f FYQ8 GR-Fi @mgAarllty vvltlhle d@la@JSmltﬁ’éBby 19
VO 01/54335 ReIALRALLA00ZE, MRaRanlALs ciieten Jibe Leol ngchagkel Jeequl res

an acknow edgerrent [1 "use means 1016 to acknow edge (or negatively
acknow edge) F—@ceiSBt back to the transmtting side over the air interface.

Back on the transmst hiagg as_tr@adyrrm@& HhR iwndd iheeehvedthenackrawedge
nmessage and Brow de, an indi atlon n thereof to neans 1Q 0 t hat

ptl
has been wai EPRGE TP CBePt A 96 mé Mt% e[ r8083GF S FGETEA such
acknow edgenest deSmarladnta:nsaiz@Z(ﬁhemleélwtte@ Lﬁ@r 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 carvried 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 functiong, depending on which
side is initiating the transfer, the particular side in
which the transceiver residesg is not specified in Figs.
10A and 10B.

RLC block acknowledgement
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exanpl e, the decision block 820 of Fig. 8B and the decision block 824 of
Fig. 8A. Simlarly, the neans 1018 inplenents, for instance, the decision
steps 81l6yo8ps3e8 Fig. 8B. As has al ready been nenti onedPCTVIRMGMONERt | On
with the description of Figs. 8A and 8B, there are cases where it is

desired to save t sel-e d PDU_a Ll . su ent . P unti|
positive acknow e ggngﬁt%%E f#é?éﬁggg %ggﬁakﬁgﬁffhg%gg eF&Fﬁg%gi &Y This
storage funbei bAedahobproyideedcknrwipdohaecmsannfo@RP2Li00240 &&e shown in
Figs. 10A and, 30BnilRihhesguent that positive acknow edgenent is not

recei ved back before thé tiner function 1020 tinmes out, the neans 1020 can
signal a neans 1026 to retrieve the stored LLC PDU fromthe neans 1022

?882the nﬁrnacha@kﬁbwléag@mbh? m@ﬁ@&gbogétﬁﬁp retransnissionfon Ehe bu?

to the receiyin ans. .t hi , e retransm ssion function o

Figs. 8A and 8B ¥§ %EgEVeécSSFgﬁﬁgt%@M?¥§nEﬁFFFP QIEEEP%&HHIOOG of the

transcei ver megasddéski g€. wheAhardR1OBachanomertigenedy (ROKS braRscei ver

means wil| bﬁnBE?ﬁSQﬁeﬂ?e%%%@ 3bﬁﬁEK fbl%@%ﬁw%gglﬁéinhnE%% St 1N
rng s de equ an

both the transm pien e recerving Sidé equiprent.
Since both Shdesepweilr andothef Yckieeps seddpegdhngnonlebigehensi de i s

initiating theskhaasl k. 4tNe pRakkic qrinii/@%wh@in%h%Ft/ ckfanscei ver
resides is not speécified”in Figs. 10A and_10B. RLC bl ock acknow edgenent
20 WO 01/ 543381PeTriBe1ACHDOY Legaemsntt RBCLEPLBdi A§KnPaREARPSMYhigkong

others, may bendsef {81RHO%HBCAIkAGWEAEERRALriAtebABEE ROl R8s
transmtting side.. RLC acknow edgenent ssage bitmap. I n GPRS, according to
the present #ﬁ?eﬁ?kBﬁWleﬁgﬁapﬁgﬁgs i Wﬁgyhég ﬁEée§c§H8ﬁd@HgéWBﬁFtPﬁf%Q or
RLC unacknowiedgpient pUMAGK:rhhefksrate (hedndittanaackhedledyhe net wor k
and the M kﬁgge§¢nding acknow edgenent
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 gtill 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) Interface; 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.
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nmessages (e.g., Packet Uplink/Downlink ACK/ UNACK) contai ning

acknow edgenent i ncludi ng ACK bitmaps which contain valid acknow edgenent
i nf or mat ivom os543Ber al ways (in acknow edge node), or onl yPCHIRESE®2When an
inmportant LLC PDU is being transferred (nDdified unacknomdedge nDde).
When UNACK RLC daﬁ tglocgs are b |n% transm g % n't
contain valid infornati on?i R-thae™*€ Fﬁgﬂtogvép PrBR 6PnGﬁﬁ§ ?8& F? stil

i ncl uded |ntme$£KQEﬁE§sages¢ betabhéshACK WBEsage bs used tor notnfyol
purposes: WheRe! SEEL VNG ALK EBISRGR, oL QLORL BAE! ackiEW chbayeagnection

is still OK, an e ot eis so able to transfer so control
i nf ormati on Pét@ap Cﬂﬁﬁganén@hWﬁysnVﬁﬁédA@KknéyéaégemS@é Chaptraptdopf

Eur opean Sta@ﬂ@ﬁdtgﬁﬁéEegylﬁgiogﬂgr%ZsQ Qngéﬁﬂanéhgeankmtlaat Digi t al

Cel l ul ar Tel econmuni catj ons stem has CGenéral Packet Radlo

Service (GPRSPS BB | eThet A ﬁmFEB?&Béggﬁgﬁﬁgléﬁ BeSERALERESPEY hfer f ace;

Radi o Line ébﬂhbmiéh@ﬂhunTBECQS§ Lent e0y . (RhCh@%Cfla&atQQOkhe(ﬁﬁwk@% 60
version .0.0_Rel ease %99%% So i nvention ﬂ u%g as ope.nechanismto
S2UERE, FedEngiay

use these bi FRAPE (S meﬁﬁggBeFﬂgc??Sngﬂl nyRay§ '8 obt ai n

i nformation abbabllﬂhedher Backepobbunl inksaagegnamsntr arskbegeedn case

successfullyaA%& ek - lghgglngeégtggghgﬂgg no need to use a separate

procedure to I npor t ant I'S may_ al so be applied to other
systems cont ai ni n§is¢@aal Fhg ﬁﬁb@@u&eégemﬁnkebapmsp 2nc\hwoded/ 51388

PCT/1801/Oooggkngwiggggbme§gggbfb@ﬁth@ﬂsovanmaOQHEhbwmeagﬁheﬂgd i n messages
used to establlsh a C/ MAC for the

ﬂﬁ used to notif theﬁgeer
case where theIGERABHPRAIGEARNED B?Fﬁﬁpwéﬁﬁtépnémﬁp 8ty ALgFDU is
acknomAedgenbeingntganamuaaedmhenetfam$bwﬁhgngeahbﬁﬁwm§emupab§nawbadged RLC

the TBF may be, e, SPReTLTi BRA% RIPHE PRCKEET RESohsEatrelifest fessage
in case an UbrTBRei sabki age) carrylng 1mportant LLC PDU contains
information that the receiving side shall acknowledge the
received LLC PDU. In the first RLC data block, the
segment to which the LLC PDU is placed into the RLC data
block may be identified, because the RLC data block may
contain 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 period. The
message identifies the important LLC PDU, by containing,
e.g., a BSN (Block Sequence Number) of the RLC block in
which the LLC PDU transmission begins, so that the
receilving 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 from
the transmitting side to the receiving side after sending
the important LLC PDU.
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est abl i shed or Packet Downlink Assignnment nmessage in case a DL TBF is
bei ng established. In case the acknow edgenent bitmap included in the
Acknow edge onesssage contai ns valid acknow edgenent i nf or PET/ARM/0002RY i n
cases when an inportant LLC PDUis being transmtted, the foll ow ng
mechani sns sed: The RLC data bl ock (either the first one, all or
t he | ast onggggggFéiﬁgsfﬁﬁgrtant LLC PDU contains information that the
recei vi ng side shdlle sekeonredgeiurke asedeisved beldCapoye laprtlhe ifi rst RLC
dat a bl ock, : i-C S, +pl i the JRC data
bl ock may beb?&ﬁgﬁf{%%rg%tt1%2;0\3&56%?%29%%%9%%% gcl?a%%eagtgfr)lt%{&ﬁ mul tiple
LLC PDUs i n 8h3é1lt key2gkaosHergedthe transmitting side shal | notify the
recei ving side w tihed seRibidlediRasage drhatpan-tiapRotantepy LGxRRU 1% el ng
transmtted after a short [%eriod. Ttie nmessage_ i dentifies the inportant LLC
PDU, by cont 4fhPHg2d SEPGTats BSRTEBI0FRSEEGGerEE NGRS IS SREIRLC bl ock
in which thénfbEmBBlilohr aps ninegiaad veagi) nsckaowllkalge Be TaCeipDing ghee i s

able to detepm which LLC PDU (which C dat S hall be

acknow edged{“g]iggg,e Ty “FESeade Nay 'i’deBg °f §’aft %&@s%%tbﬁ%km ch the LLC
PDU is placedntatoinge tReCLd&t &DBl.ock, because the RLC data bl ock may
contain mul tiple hhepBDUS %Becﬁi%ehQﬁlSnakgzﬁno%%%% sHRR! Nels TRGRgNLaM coul d

be that a signaling neSsage requesting a \ ement is transmtted from
the transnitVith§ FPEESES (Rear BESEYNAGEs ca®OdfIents éhdinee-hd ti whortlant LLC

PDU. 22 WD 0%654338-BETLLBRY 08022 sRanteel iMessaga The psane yar ocedur es as
descri bed abqve a%gly in_order to régtglfy the peer RLC/ MAC that a certain

LLC PDU shaFPYEC4ERN 8 §§Ed OV Ph &8 T REKn SRPEFGSme AN1EE ioRSo P Ent LLC PDU
t akes pl ace addindoassepatake foeht bad desadde theatofomadgi e @Bdegh

therein without departing from the spirit and scope of

the invention.
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information to (negatively) acknow edge an LLC PDU. The nessage nmay
contain, e.g., BSNs of RLC data block containing the LLC PDU. Although the
i nventi owaass43een shown and described wth respect to arOEsER01vOEe

enbodi ment thereof, it should be understood by those skilled in the art,
that the foregoing and various ot her cgﬁgges, om ssions and additions in
the formand detail thereof may be nade K&rei n wit hout departing fromthe
spirit and scope of the invention. 23 WO 01/54338 PCT/ 1B01/ 00022 C ai ns

L Method for useqin apk@hesomminical ions SLItemdianiag the GRRAA 1ty o
exchange information packets _over a comunications Tink in both an
acknow edge #BHénBnthghicekabdddpti 68 Bychangeeilpdorartdion pacdetst i on

packets trapg8it hedobiudilthanSHst 18hkOMer bbiRe GeMIMMLCAN il 1@ e
acknomﬁedgedngp he recei,ver sending at |east acknow edgenent over the

ne
communi cati o nkSFEOK 1O tie® EFARRLL &F &ﬁ& LR 2R TGN BRICEEEE node
i n whi ch nonerahsmtheednbyr satiranspadckets oieansiet tothmiy itdae ibhangAinkt er

over the co ni ions lin re,acknow edged by .t.he receiver,
characterizggyﬁygggpaw Fgﬁgﬁi% el Fnrggﬁdvgﬁnggﬁﬁ&ﬁﬁé& e TT0Fe M&Fert hel ess
det er m ni ng &rsnrakedgeacntplweal ithy cbmpackets idest lied backt tanshessi on
to the recetygnshicedidayaagkngy %@a%k%%ﬁeaggel@g%egnpgﬁﬁ% hghe wWhich an

acknow edgenent of receip romthe recerver uired, and signaling
sai d recei veFhehanfexmatigek porkedge sansaf ttedebpt the Sabdssdkésered packet

is requiredofeemhbe cbam@in @bt idnsThenfebhed seknelakiiylta by Lher
characterized by, said ransnltterﬁgkter transnltth% Sai.d Sel ected packet,
I

wai ting duri hGCELYEE -t FREYREFFSd 2CReP¥affef FEPIFBAETFE 18F S84rd
acknow edgenenhcknowiedd medei vietekeheleskakiengrminhihber shepmoggnti ngent

on said aCk”BTL%QQ%E%”EfOLack%%%i%%s?Xn%%igo%e %g%%%ission to the
receiver in said unacknowledge mode a selected packet for
which an acknowledgement of receipt from the receiver is
required, and signaling said receiver that said
acknowledgement of receipt of said selected packet is

required from the receiver.

2. The method of claim 1, further characterized by
sald transmitter after transmitting said selected packet,
waiting during a set time period thereafter for receipt
of said acknowledgement from said receiver before taking
further steps contingent on said acknowledgement of

receipt by said receiver.

3. The method of claim 2, further characterized by
said transmitter storing the selected packet during said
set time period at least until said receipt of said

acknowledgement from said receiver.
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3. The method of claim2, further characterized by said transmtter
storing the selected packet during said set tine period at |east until
said recav@b1/pf33sai d acknow edgenent from said receiver. PCUWIBNMD00®R254338
PCT/ 1B01/ 00022 4. The method of claim 3, further characterized by said
transmtter, afte#.sai theeineched péckébims3,t famshett etiatrectkheizedebyer ,

al so storlng gyé'g?aﬁgh9t§8% %Eggrpggaadsgﬁggﬁggaﬁgrk@@l @ acknow edgenent

i s not reqU|re east untilF"said recei _ acknow edgenent from
sai d recei vekragsm¥heedethodhef rekeaiines, a&sphetoehagadvenmzeéabﬂ sedi d

transmitter pehanshbhiBdckacsaid:! Grebrencrabil cabared sekegted packet

and said stored packets acknow edgenent was not required after
sai d set t|nﬁeqéP§B§e§twﬂ?H§Etuﬁééélﬁﬁléfr§§?épéc?ﬁoﬁﬁé§genent fromsaid

recei ver. 6.adhkgowethgdmehrclEabm daifiurthervekaracterized by said
transmtter retransmtting to said receiver said stored sel ected packet

after said set tine elapses wthout receipt of said acknow edgenent from
sai d receiver 75 . TheThet hedhobl oEabmaﬁm nurfhethehabaatabteedzbﬁ byaid

transmtter gglg gS%ve% sal tgg g %gg@% Ilné V%ng %geelver an

acknomﬂedgenen recei of “sa pac%e ying a
hi gher IayerStnradpseﬂecbbdspackebfanﬂesandnshDrEérP@hkgaﬁdfpecyhpphof sai d

sel ect ed paC%SEnQ%léagngﬁEeW&grno% rzaﬁl@eehaéteE cbakymsBe fupkher

characteri ze transmtter wait or at | east one further set
time period aiﬁEﬁe§aWét§eé5 eﬁceépﬁaﬁ§nﬁeeﬂngcgapaleeae@entséreetealéacket
for an acknownkedgesent of receipt thereof fromthe receiver before finally
concluding that said retransmtted stored sel ected packet was not received
by the receiver. 25

| 6. The method of claim 3, further characterized by

said transmitter retransmitting to said receiver said
stored selected packet after said set time elapses
without receipt of said acknowledgement from said

receiliver.

7. The method of claim 6, further characterized by
said transmitter receiving over said communications link
from sald receiver an acknowledgement of receipt of said
gselected packet and by notifying a higher layer in a
protocol stack of the transmitter of said receipt of said

selected packet by said receiver.

8. The method of claim 6, furthexr characterized by
said transmitter waiting for at least one further set
time period after said step of retransmitting said stored
selected packet for an acknowledgement of receipt thereof
from the receiver before finally concluding that said
retransmitted stored selected packet was not received by

the receiver.
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WO 01/ 54338 PCT/ 1B01/ 00022 9. The nethod of claim@8, further characterized
by said transmtter notifying a higher layer in a protocol stack of the
transm t tve® 0054380 nr ecei pt of said retransmtted stored sepCEtREGIERACKEL .
10. The method of claim5, further characterized by said transmtter

iti f t further, s ti.nme per after sa ste
r2{r$22n1?:|ﬁg sa?g stgﬁgd%egngcP C&gé@e 8" §EI~£F5~§?@F€F ﬁgé%gfgiﬁbr
whi ch acknowskédgemensmiésemonotédyingda hioghar delrowiedgemenicocofl recei pt
of the storedcsekeskednagkal fiomkinee renckyen elar g final |y concl udi ng

that said retransmtte tored sel ected packet S not recelved by the
recei ver. 11re¢ﬁénﬁ@ﬂﬁﬁédoﬁtéwaﬁnﬁféecﬁﬁﬁtﬁéﬂk@ﬁaracterlzed by said
transmtter notifying a higher layer in a protocol stack of the
transmtter of nonreceipt of said ransmitted stored sel ected packet.

12. The net hod ofleraiﬁgﬁ m@ﬁiPQchngé&mb§'s§PJ thera imrecérragrs) B ng
after | apse ehigaktdanehitiae waetmg Wolrhatit 1eeeei ‘dnlég feaittheac kaew edgenent
that said l.ect ed OgtﬁgFmas not cei v sai gpelver

13, Th
method of cl SHRELBCT SRharlt, BERRLEE e G B BeHR ng o
hi gher Iayerseheategrpaoket ghdckadfl sheredapswiketer fofr mvicécei pt of said

acknow edgengRnodfealifeet 10d Abeckablileeharacter Lzsdoi cSakilectecel ver

in said una de “deter i ni hg reception. over ni cations
| i nk of sald0§eF@§€é§tp§§k§heféﬁorﬁﬁl§ﬁ1§§kﬁdw@@éééﬁeﬁﬁoﬁfth@celpt is

required, angecsigaal bRgosal @ﬁamwﬂc%%@me&hgofth%%c:@a% to said
transmtter over sai d comruni cations link. 26 WD 01/54338 PCT/ 1B01/ 00022

15. The met hEACERREMAFAF StOREFaseerPCEEd chﬁltdwaﬁe@éwtvé@caéff@fiwm ng
whet her sai dthecekvedvseel.ect ed packet was received correctly or not wherein

said step of
11. The method of claim 10, further characterized
by said transmitter notifying a higher layer in a
protocol stack of the transmitter of nonreceipt of said
retransmitted stored selected packet.

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

selected packet was not received by saild receiver.

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

14. The method of claim 1, characterized by said
receiver in said unacknowledge mode determining reception
over said communications link of said selected packet for
which acknowledgement of receipt is required, and
signaling said acknowledgement of receipt to said

transmitter over said communications link.
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signaling said acknow edgenent of receipt to said transmtter indicates
correct or incorrect reception. 16. The nmethod of claim 15, characterized
by said woanssBgter storing the sel ected packet during sBCTIBRI00022I e

period at least until receipt of said acknow edgenent from said receiver

and upon recei pt said transm tter _of., sai d acknow edgene i ndi,cative of
i ncorrect recepti g¥n3 “of %gi Hleggjpgcfjgs 0&5‘8‘%?‘,4’ rcg]ta?"fr%r‘ﬁ]%ﬁer‘r:g%é’aisduéjgl ect ed
packet. 17. Theeawemodetskroliaimgl vhetharacted zedciyeshislacteel ver, after
determ ning LAesel GeLCqRaGkel WasydcRGSl Led ddICOIIGRLLY o qantlhay g t 0

process incom ng packets w thout any change in processing nethod~therefor.
18. The net h6d98Rldngi wais, askarwdedgeredtbylsaiegeindcdiov@aisavi ng packets

received aft eradetetieri NG4tike tetelReted tPaekalh S JRC el dipgorrectly
until receiving the selected packet correctly after which the receiver

processes incom ng packets according to a nethod identified by said

sel ected packet. 18. Thaenmekhdddobrcladiamml 15¢hahacteiticzad ey bsaiséid
transmtter recei vi.nggover sai d ¢ mruni.cati ons |link from sai recei ver an

acknow edgerSAt I FEEE SO EaitdS SSIESTEE PACKST I §5eF g a
hi gher | ayer tiimeapepriotoes| letatk uaft itlheelcedpnmiait emidf said recei pt of

said  sel ect edyxRRGheholneAal §ERCERE »o20: vInanseeiyer, Naving,adecei ving
section and a transnitting section for usé on bo receiving s de and a
transmi tti ngSgitde tirRNgUESHATNPEaSRaRs ackaload ehwemesdt iloed cafdvencifavi ng t he

capabi lity t9n25-¥O-014a4338 1BETOEBAL;G0Q2] o cRXehY&JpNf Or mati on packet s
over a communi cations link™ in both an acknow edge node 'in which reception
by a recei veFS5EEPPBALERNS ER4As EEiLFEEen PErEStecei ving side of all

i nformation packets transmtted by the transmtter section of a

transceiver on the_trapsmtti si de qver he communi catiaons |ink are

acknow edged by tgg'regnggF%Egd o% %8 1%, characterize y said
receiver, after determining the selected packet was
received incorrectly, continuing to process incoming

packets without any change in processing method therefor.

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

identified by said selected packet.

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

selected packet by said receiver.

20. Transceiver having a receiving section and a
transmitting section for use on both a receiving side and
a transmitting side in a communications

telecommunications system having the capability to
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section sending at | east one acknow edgenment over the comunications |ink
back to the transmtter section and in an unacknow edge node in which none
of the i Mopna38HN packets transmtted by the transm ttepCrERMI000220Ver the
comuni cations |link are acknow edged by the receiver section,

characterizeg b sagd.trags itter_se ti%n in_said unac%ngwﬂedg .ng?e
nevert hel ess “Ka Fﬁa négﬁg Fer+ deter eﬁlnﬁvFFbﬁ1§ﬁ§W§n& SI&PQFiﬁﬁn
packet s dest iinethothoent pahswivdsidge tmodehenr ebdichereseptiion by sai d

unacknow edge m4gea %%E%ﬁ%%dﬁﬁa%kEEaB%EeWQ%%Qo%ggg%C§%@@f%¥$E“%&He°f

recei pt fromthe receiver section is required, means for “transmtting
a signal to 94 allréépépymptiest parkeksat tyangrackaewbed§bsefiragpnisseitpt of

sai d sel ect edcpagkgt oifS o egehked ikeenhhe neeeehyemni teael el ge2byvelhe _
transcei ver of claim2Q, further haracteri ze g%é said transmtter section

recei vi ng ovEP® SSMBUBSRAGAPESt LoRE PERK 2LFOMW SFe i FiPRg T&CEE VER

acknow edgeneettobnr eeadphgobtsakcdssebaet adkpatietiganenhy ovaat ichyl ng a

hi gher layer in a pro%ocol ﬁta%k of . the %ra@sceiver of said.receipt of

sai d sel ect efOPHEREE by OlSair ¢ Felalli by §Ffe FXE2SUHESEr 8RSEECTF S ¢l aim

20, further ichanachecknewlbygsamdder answihticér noaet odn thay indgomeand onf or

wai ting duripgcgesel (LbMBRerhadral Lol LLanamiilid oo8aiidysal.ect edpacket
acknow edgenent d i

for receipt sai d _ ] romSal d receiver section before
t aki ng furthepmauagsationsi pgait age sakaondiederide Hye gt reCefidedi pt by said

recei ver sectbeRiod8 WR-Qh-B4338RCT,1BALM00022sma 3 cThe kianscaiver of

claim?22, further characterized by said transmtter section havi ng neans
for storing ERedsBPRECKBAVISERE: "AGFI RGVEETASLEE st PAY INFe P8 Sat OFeast unti |
sai d recei pt detegaiidinackrnon adgaseat pfluealsaiyd ofepaicker ssdekitaned24. The

transcei ver %Erck%ggg%§bsggktggrthe 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
gsaid selected packet is required from the receiver

section.

21. The transceiver of claim 20, further
characterized by said transmitter section receiving over
sald communications link from said receiving side an
acknowledgement of receipt of said selected packet and by
notifying a higher layer in a protocol stack of the
transceiver of said receipt of said selected- packet by

said receiving side.

22. The transceiver of claim 20, further
characterized by said transmitter section having means
for waiting during a set time period after transmitting
sald selected packet for receipt of gaid acknowledgement
from said receiver section before taking further steps
contingent on said acknowledgement of receipt by said

receiver section.
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characterized by said transmtter having neans for also storing, after
said selected packet is transmtted to the receiver, during said set tine
peri od paetret/ss3sor whi ch acknow edgenent is not requiredrat/msiasi2zunt i
said receipt of said acknow edgenment from said receiver. 25. The _
transcei ver of cI§§n12§hef%rth .char%%t%&5§%q29y %%%h;ransnltter havi ng

»
. ran%c ivexr <
means for retransSmtting {0 sard recerver said Store Select ed packet and

sai d stored phekarserdrenhibyhsadknswhadgéntar saasinot hagduior e¢aafst er said
set tine el apgessuhihout th@e%%gfehtlga gaggeﬁgﬁgggﬂg % antseftf eypRai d

receiver. 26. The tranScelver of clail , | “haracterized by said
transnitter R8ViIAG AEah§apPér unfdtr gadMi FeCRdPLoc§as@ifecei ver sai d stored

sel ected pagkRhorfibafemdnd Febmt sEBJCk-apsesew tBewtonecei pt of  said
acknow edgenent from said receiver. 27. The transceiver of claim 26,

further characterized by said transmtter section receiving over said
conmmruni cations |ipk.fr ohesairdneeediverngfsicdaian23acknewhedgenent of recei pt

of said stor l.ecte acket,_.and_by notifyi a_higher layer _iin a
o ot ocol st ab bR EELpRoRlCka BRI b DY B8, BISLS BF AR er o
cl ai m 20, charaertegizedtby ssaddseéeetedr pseketonsi hrsasuittadk tonwitdege
node havi ng : or : LAl Ag C LO I i d.ens |ink
of Sal solctrod Bacher ForoaRPeR seEr EonsoDeTioh BRCSsERTaY) 835

PCT/ 1B01/ 00022kne¥éergenpaty dgunpedreaudrreans f6pssi gashilngadsd d

acknow edgenmeate@prr 8¢€ERLdt Ackabi1EHgRMBIE! E-onecand raverveai d
communi cations link. 29. The transceiver of claim 28, characterized by

sai d receiver section determ.ning whether said received selected packet
was received correstl yTae netnswheérernofsaildist ep,ofusicpeal i ng said

acknowl edgengpt, of. LeGSLRl 105,94 8- LLANSTLLLEL386E QRabadigRt es correct
or I ncorrect reception.

retransmitting to said receiver said stored selected

packet and said stored packets for which acknowledgement

was not required after said set time elapses without

recelpt of said acknowledgement from said receiver.

26. The transceiver of claim 23, further
characterized by said transmitter having means for
retransmitting to said receiver said stored selected
packet after said set time elapses without receipt of

said acknowledgement from said receiver.

27. The transceiver of claim 26, further
characterized by said transmitter section receiving over
said communications link from said receiving side an
acknowledgement of receipt of said stored selected packet
and by notifying a higher layer in a protocol stack of

the transceiver of said receipt.

28. The transceiver of claim 20, characterized by
said receiver section in said unacknowledge mode having
means for determining reception over said communications

link of said selected packet for which acknowledgement of
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30. The transceiver of claim?29, characterized by said transmtter section
storing the selected packet during said set tine period at |east until
recei pt o¥oorai3a acknowl edgenment from said recei ver sectipar/a@su/oneen
recei pt by said transmtter section of said acknow edgenent indicative of

packet . 31, TRECt PindCer o L5E 1 &T1h 38 EhdPAcEert 20d By 508 d recel ver
section , afeekndwiedgeneny tlie reekdptetio padkiet raasmietervegcondorrect!y,
conti nuing tg,RLocesy Cbﬁgggaggtggﬁgehgﬂw.thout any change in the

processing nethod there e transceiver of claim?29, characterized
by said receiver section saving packets received after determning the

sel ected packet was.reggikvedahBerieaet by iRtk 2Becehwingrbhe zsal gt ed
packet correc after which the receiver section processes incomng

tl >
packet s acco?ﬁ?ﬁgreFSlgeﬁe?ﬁS&lPHeﬁFFﬁF@&nﬁ?gs&ﬁ&tggFE€Pé§ pEEREVSI30

selected packet was receilved correctly or not, wherein
said step of signaling said acknowledgement of receipt to
said transmitter section indicates correct or incorrect
reception.

30. The transceiver of claim 29, characterized by
said transmitter section storing the selected packet
during said set time period at least until receipt of
salid acknowledgement from said receiver section and upon
receipt by said transmitter section of said
acknowledgement indicative of incorrect reception of said

selected packet, retransmitting said selected packet.

31. The transceiver of claim 29, characterized by
said receiver section , after determining the selected
packet was received incorrectly, continuing to process
incoming packets without any change in the processing
method therefor.

32. The transceiver of claim 29, characterized by
sald receiver section gaving packets received after
determining the selected packet was received incorrectly
until receiving the selected packet correctly after which
the receiver section processes incoming packets according
to a method identified by said selected packet.
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