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BACKGROUND OF THE I NVENTION 1. Field of the Jnvention Theo@esent inventio
generally relates to a packet transm ssion nlét hod and system nore
particularly to the packet transm ssion nethod and system fox dividing a

normal transm ssi PRCKEL Dt N%dNTEéﬁ'ty of data units each having a
shorter data |l en m ssion order of those data units.
2. Description of the Rel at 8ACKET SMBﬁSEﬁ§ METEOR tAND; T Y$ BEY , hANB
3e]§_n |0(r]I O\éi deflltha@A@@nTsmm@ulrsm\wn'msmmkawlsqf P&@mmmcau(@ﬁmlq@ﬁs rrlgy be
efined by allo S, i ke. For
exanpl e, betmeewa$%gﬁgg&b§ o#ﬁ§ %§§#$¥€£ggpggﬁ?ﬁﬁb@?&ﬁéﬁ¥ki@§o or video
stream ng, thére ABPARAIYSdifference in the required QS. In dlmmelmmlmllmm

transm ssion such as for EEmail or Wb pages, it may be nnre

ensure an arrival_of all the information (reliability or bit eryar)
than an arrival VBAGKGBOENDyOR FHE JENVENTIRN: is, the data type
transm ssi on may ﬁlIpwgggm@ﬂﬁﬂﬁg/jﬁvéﬁﬁesﬁary for the reliability. Wile,
inreal-time type transn1SS| such as 1,0 _Or V|de treainggs
mninmal delay is nore |npor Hﬁﬁﬁﬁ&% fﬁg sal®h IR S @' Yat 3 ¢ b&°

practically aﬁusablpabkemhanﬁﬂsmﬂsSLQUOmE&hgd a&ﬁngxﬁmmmxen@aees of fer

different QoS su aeélhnh§@¥, (ﬂd’t@%%égkgﬁr‘é‘ﬁ@snﬁ%gﬁfﬁ@fﬂod and
(Differentiated Service a . | nt serv guar ant ees throu:vggt for every QoS

class, which ~.s %Y§BeEaHQ§jle%?l%%nﬂ BERAGu HEAN TS BaftPte, and
utilizes RSVP (Reﬁ&ubce B&ﬂmamﬁuywa%daoaouhlfﬁmedaﬁfhﬁyyngeasshpraer

priority for every,packel,, iaseth s r8hut IR AUYARM: 1 6N 8bS 8%

transmtted inforna .
15 those data units.

2. Description of the Related Art

Today, on the Internet, serxrvices have been
provided that can support various quality of service
(QoS). QoS may be defined by allowable packet loss,

20 allowable delay time, and the like.

For example, between transmission of E-
mail and transmission of audio or video streaming,
there is a big difference in the required QoS. In
data type transmission such as for E-mail or Web

25 pages, it may be more important to ensure an arrival
of all the information (reliability or low bit '
error) than an arrival with no or minimal delay.
That is, the data type transmission may allow some
delay if necessary for the reliability. While, in

30 real-time type transmission such as for audio or
video streaming, minimal delay is more important
because the real-time type data can be practically
unusable if the delay is too large.

Some architectures offer different QoS

35 such as Intserv (Integrated Sexvice) and Diffserv
(Differentiated Service). The Intserv guarantees
throughput for every QoS class, which is a so-called



5, A conventional packet transm ssion nethod and systemis described bel ow
with reference to FIG 1. FIG 1 schematically shows the configuration of the
conventional packet transmitting apparatus. In Fig. |, a classifying part
101 processes 10 packets (I P packets) to be transmtted to classify them on
the basis of QoS requirenent. Tt is assuned2as an exanple that roughly
there are sone service classes classified as real-tine type and sone
service classes classified as data type. 15 Alternatively, for classifying,
a different servikendyidthrguarengead twrachetvbee) f and sitiddeés RIVIRSVP

router, while Serwéé?o@iéésﬁés%&%aae' |&Faér?&|t@é§f$1 on rRECH 1 (¢ zsseré’ets
Codep0| nt) in IP header if the node is a Diffserv router. 20

classified transhBs? o?lrbaﬁkéﬁ’ I8 IméiYRfed ?%C]éﬁtPPbaéﬁggPQm"(ﬁféﬁe(I%m ng
various buffer nmaddeess] dechonywerd af eashnqmeueedmnmmﬁmﬂze. sone

packets are dgopped accordi Rg %%v%n@rloq?tfrﬁégﬁggd'ts Fﬁg"&g“%{}: d% @é%gs RED

or RIO 25 Theé | P datagram gqueues "are provi In an
| P queue 102. A tateths$iy 85e0nier desdmibededphekews tho red etmemmsnite ed

buffered in each HLEUE. 'SF§@thlé|c@x¢n@‘tJ?c§Pf§dthQg eﬁ"et cJaQ?f Qﬁppm to a
scheduling 3D tec %%}é,le such as 8 g% a&\:‘g& hted Fair
Queui ng), or CHQY %- HaBEENEIR alr‘b)pa sEﬁéaEﬂ“ GiRgy e4S on
al | ocat ed bands in case of t[heFa.LQO\Ae,-mmlmaeﬂfymhgep\axtvwmdle piodeysbe
based on the,gri gﬁékweeé ?%ﬁh q%%ecgm &5 £@s grgasmmlaovc% %féé&{f’%

ac In pu f the

Anyway, a front queue s accordi ng to one
above t echni ques,th#f 93 FF‘&n?ﬁérlrse(Pﬁ rﬂ?)s arggraremesy.j nd Y dyeragspaed

second layer). Thes paskeksmpQebehatansdighey thapsf arked dnyd dheidata |ink
| ayer are transm tted

b data J.ink contro art 104. 5 descri bed
above, the conven?ll%n%?gpgéﬁgf“tgrlf MY T 7Y 'éngFa%ﬁ?ep@ﬁrW? he Qo5
control by schedwérgichecpasketss aladmifiadsast dedai ryplee | P | ayer on the

basi s of the;&goS class. HOV\/Q\I_Qre,rntar@,_va@pye gggvgmfalsgq@lyl%s 10 control
assunes the use (&Lir%/\%red transm.ssio fine connecCtions

AT e
mai nt ai ned, and ERENEhE CSHHE Sr % %5 BSEAIBSE HPa&2Gh tHevdifa
l'ink Iayer (the seEcosidnbdgen)s. anf RO fSteont whl Leetstead licse apbdsedst o 15

radi o transnssi %M&IEFEQ%‘# DRSS MLk IbY e9SRL Ik dash onopths, @

| arger delay may adversely occur in ti,me t acket's requiring
mni mal del ay. 1tT% sheR9eri Bdd Hie BBy, 1W?h°|"§1féreé'ﬁcé°t‘ﬁ:§j{e 2, the
configurati oR020 of a typi ca@lachillass ofrhudi tahnemls)ss.tmpscmw flescri bed.

FTG 2 shows sche%&g&%hy&}] %?vwﬂ;l q:} ura%kgw P!egg oi;_lur}%m‘y%g nobi | e

comuni cati on syste radlo ne Zontrollers
(RNC) 202 are corieEfed ménég@@@mé& llklﬂ@ﬁa'f Z0r, catdh emrdiie adi BSnabwor k

controll er 202 costdmpsed @bufealpatdk@is base gabipeids a(c?c%)rc?.ﬂ%g £ach radio
base station 203 manages zaég % Is 2%% The qggﬁ q& ach kind
of stations 30 sHOWh gg 5?\'?‘{'} g‘n '7Vﬁ)’f %ﬂ Ty SHTR e 5. X% the
mobi | e comu@bcatThe IFstefagram dateuéds nkreoproylides fualegchestovaed in
the RNC 202. class in an IP queue 102.
' A transmission order for the packets to be
transmitted buffered in each queue is scheduled by a
scheduling part 103 according to a scheduling
30 technique such as PQ (Priority Queuing), WFQ
(Weighted Fair Queuing), or CBQ (Class-based
Queuing). The scheduling may be based on allocated
bands in case of the above-mentioned Intserv, while
it may be based on the priority of each queue in
35 case of the above Diffserxrv. Anyway, a front packet
in each guneue is pulled out according to one of the
above techniques, and is transferred into a data



In the nobile comunication system having 35 such configuration, when the
packet | oss occurs, the sane packet is usually retransmtted in the radio
path in order to maintain the quality of 4 transmission. Wth a typi cal
control, when one packet is lost in the radio path, a receiver-side awaits
the retransni ssion of the | ost packet even T3-the subsequent packet is
successfully transmtted. 5 As nentioned above, since reliability (low bit
error) is inportart Ln the transm ssion_of the data type packets, a process
required for the tePRahé¥elsilGhe RGP $2%BBlired to each of the packets
to be transmtted in the damhd ipdclkonsrab. b0 tHanewS Lt EPPL ¥agrEhgedat a
link control inclyding e etr ] SS1 C rol_.unifarmy to al he
packet s bel ongi ngygggai"%QQgg%%l g‘srlz{eﬂs%fégggngg%ugﬁtaf‘fn}lﬁceter%tl?%nin&@%?on
control is applielirh FRatredl mante ¥9Ype packets. 15 Tn the radio

transmission, sparticularly e detfd 588 SEL8YCORNEO cd sy ddeomeni |y
per f or med. Thereforekﬁgpgkéin t he. above conventi ona S control to the

. I
radi o transm ssi oR2€ ASHidG 1P  ARPaYe Ry PeRIQFTTCiRe i Qo8 he
transm ssi on of tdenfboiekly- sicledyhpmpatket pavkers maival tgeh syiiargdbe

mere inportant th ¢l habid t o] L ansmE gsion rate in the radio
transm ssion is s?@m%?gtganl%ggxéﬁ%%HgﬁﬁﬁPgéﬁgrgggﬁﬁg%ifﬁ?'%ﬁ%SEEnce | onger
packet transmission 25 tineHoyevejui rihei abere ronvemtiemml efe latter.

For exarrplj e,( &ghe)ncapt@a?KEbslgawe@g t]hég@?éygggwii_%lelﬁr Q'l‘-“arﬂ%rﬁféis Pénligﬁelfleljpbi t
per secon ps)..it takes approxinately,100.m || iseconds (ns). audi o
£ TBSC%%"(%SI T sm%ﬁpgélf‘&fige.a“% f ?ngﬁhen a

or voice Cbnnunicaf?%n?o
real -time type pag&®e Proresbe tor ®a®h t@ed dumrissgimhahe alwtwd skiok of the

data type packet,1ageer iRg eddin ahoyerexanple, even if the scheduling
process is performed taking ccouq% of QoS %%'S' th?‘reaj-tine { ype packet
shal | 35 be given higher pritdriStAFh 03 r GABRFESi BFEhachils apRLLE| k8 type
packet waitslto headiansrahted satigrosthépe pHEAOGkew. losdes T, 1ikel e
conventi onal dat j cant ral: _a us S [ S hvely
performed in thea?é&{}gy%? ;t%%é}ot R’l%?{ﬁ éy%r??gg% td}%g'%g)%&?é aﬁp?glé‘tg%%&at ely
refl ected in the PFBEEssPoths tiea izt me| AkPRapackatife zrgwheinayer) .
Therefore, the convebhbOnaklpgcketrd rogsaebtiriBedP Ry Pdisokas a probl em

Lpat e Lranom s51on del 2y ety ek AREROEHT 158 21 08 URP: Bg BERet
20 of a typical mobile communication system is now
described. FIG.2 shows schematically the whole
configuration of the typical mobile communication
system. ‘

In FIG.2, a plurality of radio network

25 controllers (RNC) 202 are connected to a core
network (CN) 201, and each radio network controller
202 controls a plurality of base stations (BS) 203.
Each radio base station 203 manages a plurality of
cells 204. The number of each kind of stations

30 shown is only an example and may include others.

In the mobile communication system, the
data link control is usually performed in the RNC
202.

In the mobile communication system having

35 such configuration, when the packet loss occurs, the
same packet is usually retransmitted in the radio
path in order to maintain the quality of



Japanese | ai d-open patent application No. 2000-224261 di scloses a data link
control nethod in which a plurality of QoS planes are generated in the data
link layer on the basis of the QS information 15 of the IP layer. In this
met hod, in fact, the data link control varies according tv the QoS

However, although this nmethod varies its rettansnission nethod on the basis
of the QoS requirenent) the 20 above-nenti oned problemthat the delay may
occur in the realgz}i ackej. o] rence qf the

retransm ssion pa% %ﬁﬂé’l%??ﬁgtl ﬁqtelscrﬂejgiég?igg%aggg%f%{is r‘r’g’ter{b(f%%es not

i ncl ude a node tHckebsifodopdr figy hhderadieansihssizor enstivok~ 254l sv, in

this method, althowghtad thameehengidnios dbyi 8 vREO oS tvyd 8t Nedds data
link | ayer accordi ng to,conditions qf the radio tranznf ssion path, a franme

by frame schedul i M€ i SURSEIPENT e HEf eFBFESSEANS LY (HFAP TSt 88t 30
sol ve the probBl emthat del agpsmagendcicaned nabdeer, ealinicee rdeliapEckey s (beeause

of the transm ssi LL] g i eti,an.of 0 SSi 0 t he
data type packet sk?i]%\é\@}ébklg/gl?ésgwt}ﬂmCﬁ#%hggspsesg@%?qoﬁ\?/e%figﬁei S
directed toward s&V#ngYPReP8CHEIH ek PEAECRBNEEIUiSeshjfat theto -6
loroxi de :heI D?Ct?ﬁeﬁfaﬂ§ﬂ&§§ii@&t %ﬁa%gngssxﬁggﬁbthh%b %_earcflpw@ 1_21*@@' dgt?
ink control taking into accoun e in or o, achi.eve m nimal  del a
of the real-tine R%‘b ef)ﬁcﬁ& gei ﬁ‘rtamésr?%%ﬁ%dt Fﬁnghlesgiaaﬁ, g nfhigntrol. g
mai ntai ning LAe reliabilityHRoWevteer dapplypegpabketistaAddoridiantoodbne
et O Lhe. Pr SRl uhaKENLhaN - & MARKRL oL BASELASIAN WURIABIIONER (S

packets classified according. to S requjrement fromto a transmitting node

to a receiving nottel ¥he PREXSHS MNP HIHRI| KEI Bdés Q08 HIATHI Y part

provi ded for eachcdpSeglianslivorhd ek fgnempaeken cenadlr ansmappedednto a

plurality of pr ed‘_eée{ ] ”?gﬁ@fﬂfﬂ@ ;Dgéﬁgtg?s class; a transmtter-side
or ng a tr

[
15 retransm ssion control part éa%’%" ansm tter-side
retransni ssi ®A control procéds the e‘”a%ﬁgl@srépﬁsléstsé%he Rl el arinat
bel ongs to one oftKPSretasnemisradd i @sht ¥l daka iR RACKE Se PAErhsdone of
the data units og%l?al ne fromthgtdl vid n%; Zg gart; and .a Srgagl?dé”%ng part
for selecting a datar BhPE S o 2BR AR N Y edPPY SMER SO PPk a22Mi t s
i ncl udi ng a dat a esmtrohatobéhengadir oheantmdssichas ddee mtasypeitsdied for

data type paCket,Sd@I‘Qyiﬁathl@ik%q fgodmt h?nditﬁﬁed?t'}%n%ﬂss?d}g &edaha unit
25 that bel oggs to one of the cl.asses ﬁgem fi,ed faor data t%$§ gackets
p

and is obtaiAifd fFeAtTha™er ZNER MATKETF W RBEFaRSm EG o iy r Pt, and
transmtting the seteciedodabaturitan Thieer eedilwbrigd ingde i ncl udes: a

receiver-side retransm ssioR3Q cqnftoly Pact oHor2a3RPI n%‘@ Legehver-side
[ S class to the

retransm ssion control process in each QO S ata unit that
bel ongs to one oft¥#HeSTh5SdPEsdes SHRHERFi ERFoPNGatid thie biaek@ts and is
one of the recei iethfisih@isgtiions; aad dssesdl Loggear tpafake35 sasembssfigni n

each QoS cl a§§*t h@nﬁ’é‘“%“%@i&% | oRg EQyr %ﬁ‘r P a8 {0, 'f%g%?érr.“’t
specified for~data type pac S and ar € Sone of "'the received da
For example, when a packet having 1,500 bytes is
transmitted at 128 kilobit per second (kbps), it
takes approximately 100 milliseconds (ms). In audio
or voice ¢tommunication, 100 ms delay is quite large.
30 Therefore, when a real-time type packet is
to be transmitted during the transmission of the
data type packet, according to the above example,
even if the scheduling process is performed taking
account of QoS (i.e. the real-time type packet shall
35 be given higher priority for transmission), this
real-time type packet waits to be transmitted at

most for 100 ms.



units, and the data units that belong to one of the QS classes specified
for data type packets and are obtained fromthe receiver-side

retransm ssion control part to deconpress the original packet. 5 According
to anot her aspect of the present invention, a packet transm ssion system
transmts packets classified according to @S requirenent froma
transmtting node to a receiving node. The transmtting node includes; a
first pre-scheduling 10 part for selecting c7.asses having high priority
for transmi ssion from QoS cThuses igpddief iczhventidanalt peapddik s; a second
pre-schedul i ng plidn A1 SebpathRdsC! a3 VESHL P YN 1 BT bQits 1

transm ssion from QoS cl asses not specified for data 15 type packet%; a
first dividing pRArFUmedviBi h§ca lfudFtthakkhe tB1EE LAY« tad the

bel ongi ng to t he OQsS id asstsetiequadelly theffeesédpin- shkeglodys past into a
plurality of gpre rga ned a I.tS; e i yidi part for dividing
a queued packgt S%ﬁ%éﬂaggt%gﬁgn%gpéﬁsééﬁgig§%§g?g ?hgeESS cl ass sel ected by
the second pre-schedul i ng piherrdeaca gihg #enyentirnelppaddedy ni ned data
units; a transnmi td@ydshderf A apPAIrSTA KOOt £ 0br B8N bmf @haPRINE N9 a

transmtter-side retransm SSsi

OH iont rol process to 25 the packet to_ be
transmitted to b&ETRARIHEHSHGTt AELAY 35 i W NgLPaPFCUaNd e WthekRA I ng part
for selecting eittiare omepef pabke@aSwtieassels Speabéhedofrorhdatraad ype packets

or one of the,Qo ASSES specified fvr data type packets to be
transm’tted,fgo ftr%nsmtftlsggkfhe data unit obtained fromthe
P

transnitter-side retransni sSRBANES® dlidzrRennBAtent @ppldcetsi apeirfied
]for dﬂ] a type gaq?mcs_—lz&@zeéﬁcaﬁgcltaadst bamétiﬂ%tgsnéeaa_ ?\!altfélo;ziotiaidnted
romthe second dijvi din [ n class._n specified, fof, data
type packets is g”ale‘%f e%.B$H§éa\ri\g§é'i \ﬂqﬁgdgngoo%j_‘igﬁﬁugése: gnreercaeﬁe\/cgr%%i@%e
retransm ssion cel®tdllpakt Lageraep yihg) basbsepfethe 0®Ssiidformation

retransm ssipy CQ rhe PrPCe8gelrn €ach QoS class to the data unit that

bel ongs to one of the QS claSses specified for data type packets and is
one of the received data unFPth&ﬁdqﬁFﬁﬁienb?iﬁ§°§'p§ 'd%t%ﬁﬁ%ﬁ%ling t he
data units that belromgpel ovendesf admudhing| assebengbSspedicvendef pr data
type packets and _ar .he { Ve a. uai : a units
that belong to oé?éﬁé?ﬁg Egégcﬁégig?s ec??%eéego%%ﬁégg%ﬁﬁﬁ}{Eﬁkets and
axe obtai ned 10 MHeHheCRetbryorsdie ] cthanSfPsIRON Lc6MaTSt - peRe in each
QoS cl ass t02decanpwssméheiohied palotloakethaAcehedideq alyo naayf e der ARpect
of the present inyentj _a:pac tr ], SSI syst ! ransy ckets
classified accor ¥H€ %%Qtpgl%% &gﬁﬁ%Fenen%§$x§g$a¥?r§$§ﬁ%tlng%%%gg %g a
recei ving node. TH® t¥ahSANEMIAS UL TS HABILLANG KPS ARMARI BT part for
det er m ni ng ér?nﬁa&&hm ﬁhdler mfe(t:chdlﬁdc‘d@é§ ﬁetbentﬂ.@ﬂ?mat neste a%ldfwi di ng
part provide or, eac S S ividing_ the packet .20 to be
transmtted of\Mﬁ%ﬁﬁ??éﬁsﬁ§§gﬁgﬁ'gﬁﬂ%r¥+€r%efgggﬁﬁ3§ @fﬁﬁﬁéfirst

schedul ing pabt into a pluralispy ¢in pgrredetmerhndd ddtthomgh 2 i firgmeh QoS
class; a transm ti&{geh deol BLRARRIT SHEON S0PhEQkaPAN thHY &EﬁﬁylFﬂka
transmtter-side retransm ssigQn 25 contrgl rocess In each, QS class to the
data unit that bStVFYE E6CBREITY AFS TI2ELELCRFelF i fF9iata type
packets and i s onerafsthhesdatna patit,s obfaamedbfr dmamee stihedlihingats; and a
scheduling part fgf: S5eeEbLiGe? datieallfbrbo BRI HEAHId @b ) Asem a sel
of data units includinhg a data unit that Eegongs to one of,Cpé%classes not
specified fof%datsPtypetPacP&EPLLER TR boE&t AXIMAYoRGIHEF diRi HRRgT AT, and
a data unit that thrhe@nggpeoparketfs thecdpSechisshe pecidniesisfon data type
packets and is 3 ipned.fro t Liter-si RS S5 trol
part, and transmﬁ'f%ﬁlgﬁghel&& regé%%? d%‘?rgﬁ%ﬁ.%hT%gd%e%agg\n ngg%l?) eg?ngﬁ%des:
a receiver-side data type packets.

335 SUMMARY OF THE INVENTION
The present invention is directed toward
solving these problems, and hence its object is to




-9 retransm ssion control part for applying a receiverside retransm ssion
control process in each QoS class to the data unit that bel ongs to one of
the QoS classes specified for data type packets and is 5 one of the
received data units; an assenbling part for assenbling in each QS cl ass
the data units that belong to one of the Qo&-<l asses not specified for data
type packets and are sone of the received data units, and the data units
that belong to one of the 10 QoS classes specified for data type packets
and are obtai ned Brovidae thecacdesi teaneni answins siedthadbrand| spstémt 0

deconpress the origipahepaekals ok t@séacwkﬁﬂnn&*}%ﬁ@%ﬂﬁ%ﬁ@ cified

for data packets may be a (S used for transm Ssion T Tnf ormati on such
as E-mails or V\éba"pé%BﬁF the 9o ip prdeselor 8fhieyss Missinnl tdataysof
required to be zethabreadrttimehaneé opabibter nar tand £adi @l + P¥hSANE s4QnAY_
Also in this gont@(ﬂ thg-.%S.cl.ass tot sgﬁcigi.gdtf ord(ﬂata gsmkets may be a
Q5 class 20 Zpecitted For réd e backBt $28dchR s fudit® f2 v dkwpPe
stream ng, that iBacke®dS used for transm ssion that is strongly required

to be mnimlly del ayed becgl&%géir;@ytgeogg?ggg%ﬁtv\%‘?; gnﬁegﬁ% nis large,

25 Further in this context, to transmt a ) ransmt a
data unit being atPYRBEFPBnt BoPAHEL{URTRNSPLSFAPHEYFI HH 2B smbEd a
header conpressi grapketssslb@sdrfied ddecaliong asperts deaqBlr&mehecribg

anount  of theotraglsfrm@ﬂiit%_fi%y@w@-ﬁhs PLERIDL A1 HRIHd On A, 80 | nel udes
a packet transmtting/receiving apparatus that may e a comuni cation node)
a packet transnit¥Fa3SRppELRCuP ARt ImBIuBESpr Bvidded ding Heaxorpoav tdedon
35 lnoge, and akpasdx:eteaegeb_\zsisng:ﬁmﬁﬁaﬁéﬁsgiyhaiﬁ@e%grﬁa&m@nééOﬂefgrther

i ncludes a packet_transm .ssi,on _nethod used. in t above systens _an

appar at uses. -Jffiﬁfﬁgkgﬁgcﬁﬁgﬁ(iJQ#“?FEIEﬁA N@§eé%£%;@&ﬁﬁ%tﬁ%Fa
aspects, and ot heumbbjsefms,eafcaatQ;rSEschmslsadaantagsmiojtémmgsent
invention 5 ykl | P@EPQ§559@§i§HPa!§H@r51OﬂhkgefgglE.gﬁ.'HQ§t iled

description when read 1n conjunction wth”the acco rawi ngs, in
which: FIG 1 is the3REREMEETC SR et SADAMAGSERE CONTTRY RTORSOF Lhe

conventi onal packeichAOQbsardnists ity EpPadatdsuynit that belongs to one

of QoS classes specified for data type packets and
is one of the data units obtained from the dividing

20 part; and a scheduling part for selecting a data
unit to be transmitted from a set of data units
including a data unit that belongs to one of QoS
classes not specified for data type packets and is
obtained from the dividing part, and a data unit

25 that belongs to one of the QoS classes specified for
data type packets and is obtained from the
transmitter-side retransmission control part, and
transmitting the selected data unit. The receiving
node includes: a receiver~side retransmission

30 control part for applying a receiver-side
retransmission control process in each QoS class to
the data unit that belongs to one of the QoS classes
specified for data type packets and is one of the
received data units; an assembling part for

35 assembling in each QoS class the data units that
belong to one of the QoS classes not specified for
data type packets and are some of the received data



FIG2 is the schematic diagram show ng the whol e configuration of the

typi cal nobile conmunication system FIG 3 is the~schematic di agram show ng
the 15 configuration of the packet transmtting apparatus according to the
first enbodi ment of the present invention; EIG4 is the schematic diagram
showi ng the configuration of the packet recdivi ng apparatus 20 according to
the first enbodi nent of the present invention; FIGS is the schematic

dlagramshovvlngthe confl f the packet tyransmt recei vi.n
appar at us accor di Hy- T t?‘n k‘ I&@%‘@odtnrf‘e %I?a*fhé gg“ﬁr §e?hn rﬂ/éen?? n;
FIG6 is a proces»¥ Icohas:hest spfecmfe.eldD frackdd t & otppet packeitist @hd mtde
packet transmi ttidyg 20084 af HSnAGHY cyé&ltxﬁéfhel%u §retgattett' g%'ltorpf the

present invention; 30 FIG 7 is a process flow chart o ta unit

transnission in tqfé‘%%kePaFFa%mdteﬁO@’zﬁﬁ%r%‘ﬂ%ﬁﬁé@éﬂé#n@%ﬁ%e first

enbodi nent of 5t he present lnweatrum,g R dhdchérpaepess blfowheNade Hint he
data 35 unit receptlon i n_the E\?é:hrecel ving g ar at WS according to the

first enbodi ment Bt The pPesdn ac GG sS™ I @'@ P8 FTANGIESES £ 1 ow
chart of recepti @eaifetas relaansrfu&d @mcroeqlnesg tonQDGI requriaienrient hergacket

transmtting appay atfenéﬁtet%ag olsQel he fd rftcsﬂbeqbnﬁeheof il present

invention; 5 FIG 10 i1s a schematic di agram show ng an exanple 1 n which the

| MT- 200D st andar F5& $fpbtF &Rt §odfe 1 e?raﬁsﬁi‘-FFanrgpﬁmle&%ordl ng
to the firstlenbqdimenfoofsehecpiesentld uenthaningFh®Gghl pird drfieyschegat i ¢
di agram show ng ur, 0 Kk ar at us
according to thelé;re%:rt(;%ﬁfggrgbgl r?e%tr?lm :)bfoc§c %lhfigggngbfﬁvggﬁgo?drg%(ﬁg is a
process flow chartYRR Raekahkfa dnisteaarghswesfohcAnling packetfa¥ ansnitting

15 apparatus accayélie@tingt bea%ee%ndtaefmpgilmgh pEibke tRr gxant invention;
FIG 13 is the sct}rmatlc dlagr %\ \Qgﬂr}.‘g e conflggratlon qf Gf]efe"z‘g ket
transnitting apparat i@ atordi g 99t THT T 3CBnBBLi ARSI S ‘g Blent
invention; FL& 14&ymethackehena@ & idisdyrdiw sthbngngarite f@@nfd:gwdamg)naof t he

packet recei ving é‘tis}icﬁ%%%%'%t@:atrh&ni@téé pabedigTey f dde prgsent
invention; 25 FIG15 is proces;ty Sﬁ%c hart of the data unlt transm ssion
u

in the packet tra‘h]s‘?ﬁ?t?ﬁ Ye5hs4 A BF hgPF§ -8R eOhilid % Afvdt neREC of
the present inverd imhgr#l Gt¥6 oifs par epicomegsifedwdehar undft st;hea ded@®d uni t

reception in the @f&f&in?eFﬁE‘U 13 2ARPAF A Hsgagcahdlag Hahha thl nk
enbodi nent of the resen nvent. on;
transmltted belonging to the QoS class selected by
the second pre-scheduling part into a plurality of
the predetermined data units; a transmitter-side
retransmission control part for applying a
transmitter-side retransmission control process to
25 the packet to be transmitted to be divided by the
first dividing part; and a scheduling part for
selecting either one of the QoS classes specified
for data type packets or one of the QoS classes not
specified for data type packets to be transmitted,
30 transmitting the data unit obtained fxom the
transmitter-side retransmission control part when
the RoS class specified for data type packets is
selected, and transmitting the data unit obtained
from the second dividing part when the Qos class not
35 specified for data type packets is selected. The
receiving node includes: a receiver-side

retransmission control part for applying a receiver-



FIG 17 is the schematic di agram show ng the configuration of the packet
transmtting 35 apparatus according to the fourth enbodi nent of the present
i nvention. -12 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS As

bel ow, the enbodi nents of the present invention are described with
reference to the acconpanying figures. 5 FiT&t, the packet transmitting
system according to the first enbodinent of the present invention is
described with reference to FIGs.3-5. L~I G 3 shows the configuration of the

packet transmittifhS Epﬁﬁ?zétalﬁ‘ss“&c,scsdr‘?ﬂ MPRBEPhi BTeRBSEi ienteac RS G 4 shows
the configurati oncbisshEopachleetdartea:envimgtnapabaﬂ.uslgacw g 40 thés

enmbodi nent, and Fé S QQ%st @&ec&rgl&&ur%i,ogag g}&l&%n%s a_L%dAlésshovm

transmtt|ng/rece|V|ng g s according to t
in FIG 3, the packe® ffahdei trtelcrﬁj-‘éﬂﬁaci%'@%suaéééndlamgl @ t3H serpbbud ment

includes a . gl agsdfyi ﬁerparstse?m,uﬁf tife 04848 382+ sa tdal Hél%gogsro'

t. 303, d hed The data | t t
nl udos. di vi df ngPartE. SOS0 Sarftl 1T At CEPBA LE R (1o F0BPe The

classifying part Bdketassnti exe hond packresrienpil ekl @atan wppes, | ayer

into different |Rdat e t o] h repen
obt ai ned from foﬁg§x§g£?nhgﬁggh§%’ er gg}ggﬁaﬁlo%n%f%qu?h e%g%ke?e gEI"Fle | P
queue 302 i ncl ude‘"sp%lcbfﬁﬁél ifoy sRiP wRegparkgicuesd ame stratnede
packets to bgotr anssmt trd ﬁ:en:eaaa@r—@fdslaserailibﬂulslalwﬁt&n?@?ol art

al so. det erm nes et k t sho b |scarde e b SIS
of the nunber of%e%%éh §% etcf ﬁl{' ?L':J“?‘ﬁr q@&}&f-%k%?gk
the | P header infornation oﬁCFM§dkﬂﬂntma%kévrtQGGoﬁ@mﬂ}t(Dﬁruhe

predetern ned aritsaentdincand iR | & pdBRed ’f‘.’:gh@&l%lton?’% ypdes each
of the 35 packets to be,transmtt dlnto a lyrality of erm ned dat a

units each havi n&%ﬁfbﬂ’é?sd&a&kl%tﬂ'?%h ﬁgsaGFOtrﬁ‘é“t‘%/d?%aQO$P packet s.
The -13 dala umetqumyednentf drc cex anpt =g n smPHUIL ABr atod@olt dDat ardiféiyihgvi ng

a fixed | ength. 5§ dlyhgl d%%ﬁ)é%&%&hﬁgd E%%ﬁudggﬂﬂglffgé pn of the

di vi di ng process s as. the IVI flag Tndrcating
front or tail of ¥Heedatkes, P@FﬂlﬁQﬁrﬂﬂ?%ﬁmabéBS Fméﬁﬁﬂﬂﬁﬁlq%ng¥ﬂerlnto
t he header of ea(ﬁbldqﬁacldéltts tbhe oli it i i paet ;3@4 ddhg@i W tesra sequence

nunber and idemjﬂféﬁgégﬁ EQE-%EQ&F%%éigfaLQanEn%k %%%%3“@&@ packet

20 to be transmitted of which transmission order is
determined by the first scheduling part into a
plurality of predetermined data units in each QoS
class; a transmitter-side retransmission control
part for applying a transmitter-side retransmission

25 control process in each QoS class to the data unit
that belongs to one of QoS classes specified for
data type packets and is one of the data units
obtained from the dividing part; and a scheduling
part for selecting a data unit to be transmitted

30 from a set of data units including a data unit that
belongs to one of QoS classes not specified for data
type packets and is obtained from the dividing part,
and a data unit that belongs to one of the QoS
classes specified for data type packets and is

35 obtained from the transmitter-side retransmission
control part, and transmitting the selected data
unit. The receiving node includes: a receiver-side



10 dividing part generates this data unit (or identification fox QoS cl ass)
into the header of each data unit, The dividing part 3D4 al so includes
buffers each storing tenporarily the data units 15 generated by dividing
one or nore packets. The dividing part 304 can store any nunber of the data
units, and the dividing part 304 may buffer-%s nmany as possible of the data
units in order to make it snooth for the subsequent packet to be
transmtted 20 to be input into the ZP queue. The retransm ssion control
part 305 applies zepragesssseqni cohtfmal rparanforssppl ydoat molrdae fvher<at a

unit to be transrg{d€dye8RInthaRINdrs SPRLketpEodLeat 86 L AN QRPOsi ng 25

conmmuni cati ng statjon when %he opposi ng conmmunl cating station requires
packet retransni SRS FRi §hPsdgdEaid |'hat . Pehengsndsulansg 9farth 06
selects a QoS cl axsS havasgebopppididtiidd for diaasuypei pacdethan) i®nent
on the basis ef | Lpc d t | O J of _th S.cl.ass, and the
l'i ke, and t ra%s m%@aéga?gguﬁ??%g‘aeﬁgsda%{% ﬁ%ﬁ#?%ht aéf gts%mgglé‘cﬁ &f Tt ass.
This sel ection offeaheagaeBPlAng i@ 2 ah Le%icledsi $hpedadmanenh idachtha e,

transmtting 35 qelshgatynbhe e Iashe | D02 PSEE RBG Bl ildaNpds a
retransmission reguest_ to_be tgansmtt d to the opposing commini catl ng

station, This is 994" ¥REaPAESFE R &7 G nEOBENRE KA/ FogS IMRAVAT A

FI G 4, the packetunecej vand &ppadattiss waccos dilngtt bellbng erbedidm tis! udes
a cl assi fyi ngppar, 0) taqal n . e | i nk
control part99102 (%onécll %Ja%gg?gt rggtr%%rnﬁ slsélcpo#%gn %% gghgs%%%é(e}%d agg&s}n%?i ng
parts 404. The cloR&s? igeAgfpamt thel xaeakyeresidnergiransmitss yastei ved from

the radio path tQ:d:hte:;dD ﬁﬁserﬂ&bi RiG: gAY ¢ O ﬂetb@i@&hraan?jﬁcﬁ@é;c&n control
part 403 appropriate for t . i orgi ng the identif.igcation
L daba ynd L. aecordip P%? 62 534&?%%’?’%0‘?#@ t he

witten on the data unit. The retransm ssi 0h ¢ont
process required for dataapamkesisomayy be 52 fQeSenanpl o dadinaminsgidhe

sequence nunpsrs g iMeobRadecn BfHELd 0-RE: | BeskeGrin/ gsh fd 8 +RAES KN
turn. If loss is detggted,dtgggr transm ssjon contrgl part 403 requests for
d

retransnissi on of® t3R° | B8 AR S I FEC B pbBeEnd Sc SRAMITed itRy R ati on.
20 This is detailmzliaslbbe. oFfhdéocadserblliow phrtedDdr ond udes &l W f @sme

storing tenporaridgsdde rgggbvgﬁ(ggg}t 'ﬁéeggpdtﬁgsgggl%ﬁ_%gﬂ ality of

the data units into the, original packe ased on their header information.
25 Al though the SR EE8EnBPENGaTE PAKPEDVIHEILPN 28T HilGcEss line, the
above assenb2Ong pasd sfhay eri nteadraiiotk i phokene suetienris idudihe e enent

can identify in\M%ﬁ%hpggﬁggﬁihgpegggttpgrdgteognhgéw'nyaassenbled | P
packet is proCes5ed (or_ whic s -
transmission that is strongly required to be
minimally delayed because it may be unusable when
the delay is large,

25 Further in this context, to transmit a
data unit may mean to transmit a data unit being at
the front of the queue.

It may be possible to add a header
compression process to one of the above aspects to

30 reduce the amount of the transmitted information.

The present invention also includes a
packet transmitting/receiving apparatus that may be
a communication node, a packet transmitting
apparatus that may be provided in the communication

35 node, and a packet receiving apparatus. The present
invention further includes a packet transmission
method used in the above systems and apparatuses.



30 class the data unit or the assenbled | P packet belongs to). The
retransm ssi on request process is now detailed with reference to FIG S, In
a packet transmitting/receiving apparatus 500, the 35 classifying part 401
pi cks up a retransm ssion request signal anpng signals received fromthe
opposi ng communi cating station) and output§19ﬁe -15 picked up
retransm ssi on request signal to the retransm ssion control part 305 in the
data link control part 303 as shown in FIG 3, Also as shown in FIG 4, when
the 5 retransm ssion control part 403 in the data |ink control part 402
detects. a packet BRBEF DBESCREPITITNTICE | THE CDRAWONGSart 403 generates a

control signal requesting St ts the
generated control signal &E ?h ‘% edu?gﬁg*kgrtzggg&ﬁ#he 32%%853

part 306 perfornsf%%h%aﬁﬁlﬂgdtmﬁwaﬂiRGQﬁwﬂfoF §|Qﬁaﬁamﬁiinxﬁn#l@@ta to be
transmtted, gnd vPIZ@IlSBhE:SmEhQ\o\M@O@%:ﬁ&f@dU' edoflat et Qotﬂl%vQRQPSI ng

conmuni cating sta %éon g ﬁgn%&@ thgcket transm t.tin recelv%Q
appar at uses accordff ng*t5%t HEE chRAn aioRy WIH Yhch bRher
exchange t he retrémsnasspmpanmmngndnﬁwﬁmgﬁ siignahg. chthe operation of the
packet transmitting 20 syst cardi t i

described with reference to?'ll?gﬁcl q'éj %}gad %?ﬁghatgegag' ﬁym éhe pr%cgslg
flow of the IP pa%%%ﬁ1gérﬁélPPaﬁﬁnﬁh%xF??W?hélﬁaéﬂeﬁaﬁﬁﬂﬁnntt|ng
appar at us acgor di thgah omiBesnegmgdHamius F1 G 7 shoWs the 25 process flow of
the data unit transm ssion ket Ly ansm.tting apparatus, accoydi ng
to this enbodinent, FIGB shg\ﬁtsrkt rfesoarf %e%% P3N St dtﬁ%eqr?#j‘f e}‘tﬁﬁ”t ?egéﬁtl on
in the packet recéhwlﬁgcapﬁagwmﬁﬁkﬂnxﬂihﬁ@etDYPhﬂglemﬁddﬂﬁEnt) and FTG 9
shows the 30 procesmmbhoWaehohhayacaption of the retransm ssion request

control signal in the packet, tr snlttlng t.us cordln to, thi

enbodi ment . First, the proc&d§ ‘?‘{;r Sth%‘“’?ﬁ%ﬁ%?é o 5%??‘1”9‘219 ﬁhfhe
packet transﬁrﬁttimépparatta@ni B33 despacbet Mamsmdftérmeapmaﬁale The
packet to be trané@b&iss!ngst'onmﬂe f Oy BN eaame%tefof_t G AeLenti nk

control apparatus 300 , and is classi
ven lon,

FIG.4 is the schematic dlagram showing the
configuration of the packet receiving apparatus

20 according to the first embodiment of the present
invention;

FIG.5 is the schematic diagram showing the
configuration of the packet transmitting/receiving
apparatus according to the first embodiment of the

25 present invention;

FIG.6 1s a process flow chart of the IP
packet to be transmitted in the packet transmitting
apparatus according to the first embodiment of the
present invention;

30 FI1G.7 1s a process flow chart of the data
unit transmission in the packet transmitting
apparatus according to the first embodiment of the
present invention;

FIG.8 is a process flow chart of the data

35 unit reception-in the packet receiving apparatus
according to the first embodiment of the present
invention;



and classified by the classifying part 301 according to the QoS requirenent
from for exanple, the IP header information (S602) into each queue in the
| P queue 302. 5 For the I P packet distributed into each queue it is

determ ned whet her the zP packet is discarded based on the nunber of
packets stored in a queue, total packet |ength) the I P header information
in the input packet and the |like, 10 according to the predeterm ned
arbitrary discard policy. The process of the data unit transm ssion in the
packet transmitting apparatB3Gi8 Aswad@ra¢eed fileW cbeatende nardptGan The
schedul i ng 1S pards @&é@t_—e%ms@l%sxcécf@ésbaabﬂgrbtﬂes&%aw'1CH i e fOr

transm ssion at the .noment _on th of the all ocated ™band, the prlorlty
of each QS cl as®HH t hE3PFRAT é?@ifppﬁﬁ@E%FeéFEHréPagsh%sFﬂﬁa%ﬁrﬁ e
cl asses queui ng tazré)dcﬁrpankebforthtehemﬁsmtmmventbenzo transmtted. The

hedul t 306 det t
schedul i ng pag eterm peg % *éelr Slnét§cadq L2k :‘ﬁ’pfe‘i‘ Rcted

transmtted in the dividinpg part 4 t rocess ne for
class (in case ofeXRmMRLf - %PnﬁhﬂﬁbthQNIW?r °9hét50ﬁﬁeﬁ éfs gmplied to

retransm ssi on cmMgwﬁaﬁwét EQEn@hatﬁiﬁﬁﬁéﬁbﬁkaﬁﬁs(h&c@%@ﬁn o daa type)
(5702), If there the d§ g E transntt ed beI%g%@Bg to the

sel ected cl ass ( 9 éTent e REDT oBEedBVED and that data
unit is 30 transm tted Ot hEdGi. 84, is e:hefschemetﬁ.s ddadgatama shrdwing be
transnitted pgl owétgcs&ftaerse @Gt &% Géﬁéspécg'et %&aﬁé é)ttfr{};e | P packet

bel onging to the selected Class is pul out ueue 302 (S703).
The pul | ed out~|§ﬂ£ﬁﬁ&iu§sa8F9Fﬂé&qlﬁQ)%P%SSEFBPglPPPQSﬂmﬁﬁ§1Qﬁu¥%eby
t he dividing partp3¥ert7Ddyenktfionhe TP packet is a kind of data type

packet, the process reqU|reg %oazrqﬁgapﬁg%iéégg fé?B %%Qkhe i~ @h@gtgd to

the data unit divided the di'vidin ransm Ssi on
control part 305 u(“S-?‘DS‘ira’aﬁ’(‘}l&sflP@ntlfddftl’ae uPREXBE ftﬁén(ﬁﬁ'éﬁ:éll@ transnmitted

((js706) 5dAIA}159rhfarp’p"Eﬁf‘aB\S$Oac&f>r@ﬁ.¢tgjaicﬁ metse&oﬁﬂnﬁh@o‘alimé%t E@f t]sxe f
et erm ne et t ssion process is conplete S707
P EaF bSO

it is not conplete ’ the process goes back to S501, and the
scheduling part 306 sel ect sFaGeRdsssiCha sehemafsni dlagnsaxtshaiinge whol e

transm ssion progess é&nﬁ@&ﬁkﬁ%@.@n( o\iesthélt 8¢Réx, t&'&%s@r{ﬁ{t&fﬂém on of the
data unit is finished. The grocess of ata unit otd@tlon I n the packet

recei ving appar atiRP3 2 How §§8FQ&§?\ﬁ?tFH% FQFéFeﬁ@
packet r ecei 49 ng rappee it usnwanttd oingr reception of the data unit (8801 and

"No" at S801), If the data P@bt1@SﬂEH%H¥eQCKeMQ%1caHL§ AW ing
classifying part 401 identifies . a class he recel Ve ata unit belongs

to fromthe 20 |d@Mﬁ|??%§fgﬂﬁatﬁ°Fhé’ éEE?vBECBSFarﬁﬁ%FV¥ﬂﬂi?ﬁ%&%???%s t he
recei ved data uniacdontditgetoorthes pinididigepbodémeniti o€ EBX0OPredént he

recei ved data unigthis, g kjnd of data type ('Yes' at S803), the process
required for_ 25 retransm sSion such as detection of |ost packet is applied
to the data 4®it by the retFafskiSsdisor® RRPFBFSpARCWAGTRanY GeckkSaf§lat he
retransm ssi on reﬂuﬁ§tt§@ﬂ§mghs$qyuin|ﬁhgepg&abedtam@§mjﬁﬁﬂngted to the

R T R Ao T T 2 YR
by the respectlv@lasgemblingEDaﬁpn404 based on the header information in
the original |P packet. FIG.16 is a process flow chart of the data
30 unit reception in the packet receiving apparatus
according to the third embodiment of the present
invention;
FIG.17 is the schematic diagram showing
the configuration of the packet transmitting
35 apparatus according to the fourth embodiment of the
present invention.



35 The assenbled I P packet is in turn transferred to the upper |ayer via,
for exanple, a bus. Since transfer rate at the data |ink control lg_
part 202 is normally slower than one at the bus, it is considered that no
packet collision occurs. Then, if the whole reception process is conpleted
(' Yes' at S806), the process is finished. 512% the reception process
continues ('No' at S806), the process goes back to S801 to wait for the
next reception of the data unit. The process of the reception of the
retransm ssi on n&ﬁﬁﬁﬁLﬁBnPﬁécRgﬁaﬁﬁgJQft?ﬁ@tﬁBREERBEDtEM@Q&HMHNEﬁ

apparat us | s now descr i bed pitBel8ler @lce dfbddhdntINg PARkCIgASM (ting
appar atus waits f.or the,. recegt I efgr]-%) e . reg rans SSI1 On re ue cont r ol
I

signal (S901 and *NF =580 ?qmytERrﬁ RFE8FEN © t control
signal is recelv@tqdm@gnyangSQGﬂpxaﬁ shown~i n FI Gs. 3-5, the

retransm ssi of request contg9k5§|g%y |ﬁ%5¥g{a€£$gsg¥FE3§ gﬁiﬁﬂflng part

_401 and is output into the retranfsm ssi‘on contro
appropri ate procé§§qq¢&P?oF°tﬁéer@&ﬁﬁkﬁ?@hﬁ¢hm§ﬂisQfoﬁhﬁeqUEgmnﬂnnroI

sngnal The Fe”&"rﬁfﬂ@ﬁi@ﬂtﬂ gsnaé@brgafé%aﬂﬁtt Khﬁéféegﬁbtéte%gt fgemtsha 5. -
retransmssion r retran a indi cat e e
retransm ssion r?ﬂ‘@i S50 §9§g]f - a'?h%nvxﬁgl E0er 8ﬁ§r‘h%3| on process
is conpleted (' Yégauﬁmﬁﬁﬂﬂhg apeamaﬁuﬁﬁa¢sotdnnghed thil st kenbatilneent ,
Lransm Ssi om pr 0GaSs. £0MNYCEnE Man @Algdfdidn !B PHACEIREGES Dack Lo

S901 to wait for the next reception of retransm ssi On request control
30 signal. It isSfft%d’ 174t 2PRETAIOSe &R THMR FA Ehés. er®oddmeRit carri ed
out in parallel iandrRiEs.$oshbivewthar eddreﬁlmnmttencefofch@vqm&eﬂnd are

The schedul ng proeaeets TRy eckiving Whoa PEERET pRRERIY RTIREL ™

conventi onal sch&®Rq Gy PR Beess i s Z9 perforned at the TP | ayer that i's
an upper | ayes corrpar ed to AbesHaka limkriay®y. tl‘Nasﬁaclk@tt ttecadﬁstn&ﬂt

control process, di vi d ng_each.tra s:on C intq_a allty of
shorter data unlt &rd % % CSEH th sdgﬁg ﬁWFQt Wﬁ@+%4%§r%at-tlne
type packet cone§hﬂﬁ$m¢Y¥aﬂsnﬁKteinu|a@ I¥ anseitesiBdd ,ofa et adadtink ype
packet, since thedmngdh pfrengouni tarai éréaﬁéfa&tﬁﬁgdﬁta%t( tIwf, | ssHde above

OSSR G RCE DRV LSS WU LR LI R ULV LRV N
transmtted 2&n 3P4 cthvdedetransmission control parts 305.

The classifying part 301 classifies the IP
packets input from an upper layer into different IP
datagram queués on the basis of the QoS requirement
obtained from, for example, IP header information of

25 the packets. '

The IP queue 302 includes a plurality of
IP datagram gueues, and stores the packets to be
transmitted for each QoS class. The IP queue 302
also determines whether the IP packet should be

30 discarded on the basis of the number of queued
packets, total length of the gueued packets, and the
IP header information of the input packet, according

to the predetermined arbitrary discard policy.
The dividing part 304 divides each of the
35 packets to be transmitted into a plurality of
predetermined data units each having shorter data
length than ones of the typical IP packets. The



In other words) even during transm ssion of the data type |IP packet that is
relatively large 15 (of which data length is relatively long), the
apparatus can start to transmt the real-tine type packet that is subject
to relatively stringent delay Constraints. Fuxther, according to this
enbodi nent, by 20 reflecting the QS requiT%%@nt to~the data |ink control
process, by not applying the retransm ssion control process to the

real -tinme type pagc require the retransm ssion

et thaﬁHﬁr |caII does not
process, and by aY ePPansfh sﬁﬁﬁw it rdl P8 hF 5885990 PRE% t he
data type packetuwun rhﬁndmgsathexedtmmmgu55|on control function, the

A oxampl o1 s now shovn i n Ere: 100 BR80T B85 70 By st cduced.
applied to the p&Pesifieabhpht Phgthgpaiatifsing corearngst sucheafi e
enb?dlg(r)rgnt OfSth@xuﬁwrﬁo!{@f&{gg?boﬂnt& %hw%]hglmabeadﬂhg le il £C LO![
r a processi,n rocesses the re e
gﬁd a procesglng q%%%%“%r888§§§s £rfe %FW@B%°Ba§EEP éPPaF
processi ng part mg‘@nhiﬁew‘ee Bh€ bkadeadiaf Leakh Gdataohnlihack mb edged
_20 Mode) that i g3 s afgrg)éftoaoqoatl Q Jﬂ”@ééoé‘ g@&hgﬁgequﬁng (&Hd!

Gener ati on Partnershl o] ect) and Serbl i
Function) and whéﬁ@qnﬁﬁkﬁ%%e§§lﬁ@rp&FPQRﬁEZ%&%?e?%étREEﬂAHPSe@RﬁﬂkF i nk
Control Ackroov edgedd\ﬁ@)pahatgeaeala&esaﬁnﬁlsmsal@meoub&ol function
defi ned by 3GPP vidi a n

retransm ssion co%ﬁrgﬁ' éitoﬁ @%r gﬁg?:?%%%sugﬁé ﬁ%lgﬁ?ﬁ&%ﬁ1°%he
configuration ac@@ﬁ&rﬁ?t% enis.10 enbodiment is inplenmented in conpliance

with the | MI-2000 standard. Tﬁbed@ag@@hgrﬁﬁgﬁn§@4oglgstmgglgagssystem
according to the_s gﬁpnd enbodi nEnt of the resen ﬂvent %n i S .now
described with r & &Re $8°15° Péﬁnﬂitf? HIF14Y shBRsdeRé ¥8d5Sur ati on

of the packetStr gegvenatied hppdiatidd ngccavaliog norehpscerticdi ndite and
FI G 12 shows thed@U¥E§@gq5a£963@§t%éﬁ“ét é”@ﬂ%sﬁhﬂgek” Eh%h%ﬁ%ﬁﬁ%nents

transmitting apparatus according to this enbodi sane 20
as ones in the pXode&ts ¢ radnthe QV&S&QQHREF%C%BFdWﬂg PyfifRs B Hany
enbodi ment  shown aish fd<5 b hé eoEndheatdat avidni t Heinosstiskren mefkey ence

number s, and ares%%totfl'yr%c? rtﬂgsghb‘%%%sde'}léigéééketF‘cBS%e tt'} n %&rg rat' on

of the packet 2S transm to't
descri bed width réﬁeﬁéheenE@tFFGFﬁltmﬁ1ﬁﬂ(HqﬂPetmp pr e- schedullng parts

1101 are provided before th@hda&atmmﬂgmxygiéﬁ paﬁtrBEBpawmemasnmaof t he
two perforns the l.i m nar heduI| rocess_t ach acket bel ongi ng
AP 40 nery - 3208 ROFCES: ! 26 aLR-RY RAcl

to one of the redFRime t 558 &SSeY ased on gui'renent, and
t he ot her perforM@qﬂRP#Ht9|hhﬁaﬂytgpmmﬁﬁ|¢@ bﬁoéééesmetéaéh Ferk et

bel ongi ng to one +afarddie; €at & ?XEQe@DiﬂHfﬁé&@dbBﬁednoapEB%ﬁ§¥5reqU|re”9nt
35 The procéég of the data pnlt % %Szglﬁé{on LN t he et transm ssion
appar at us actor diPF P+ F7 5L BHLS &R $heh 8e§8P|5é8QMtr1reference to
communicating station requires packet retransmission.
This is detailed later.
The scheduling part 306 selects a QoS
class having top priority for transmission at the
30 moment on the basis of an allocated band, the
priority of the QoS class, and the like, and
transmits a data unit being at the front of the
selected class. This selection of the data unit to
be transmitted is performed each time, transmittaing
35 one data unit. The scheduling part 306 also
transmits a retransmission request to be transmitted
to the opposing communicating station, This is



-21~ FIG 12. The scheduling part 306 selects which type has the top
priority for transm ssion at the nonent on the basis of the allocated band,
the priority of each QoS class, and the like (S1001). 5 The scheduling part
306 determ nes whether ' there is a data unit to be transmtted for~the

Sel ected type, with making reference to thelBaffer of the dividing part 304
when the real-tinme type is selected and to the buffer of the retransm ssion
10 control part 305 when ,the data type is selected ,(S1202). It there is a
data unit to be t&%ﬁ@ﬁi?gegaitﬁrt'he sel ected type ('Yes' at S1202), the
process proceeds to S1207 ame twhensmitter thendat asushbwnl fid lFere, 4 s fRedat a

unit to be transm i ; p ' ,_at . S7..202), the
pre-schedul i ng p&%%éggalggtﬁ%giv%’?gg%gf%eﬁée?%%?gglf’)gpg‘oséﬁ s a class
having the top pre®eedymppt tingdddesiprchasshéyingeparitn 40le aed ext ed t ype

on the basis gf tdecal hoaat ednltand, Jdwer piporit f h nd 20
the Iike (S1203)) and gggl ;n(()cgt an IF;P acket ,bng‘raigidﬁggt ol(%?ﬁ{ecése e%:ct)gd
0

class fromthe | PYtku Psisg) T BEPE8 180t CPPYFRdk a5 0t 9P ded
into a plurality aiddasaembiltinghpadtss d¥4di ng part 304 (S1205). If the

|led out IP ket i Ki o t s ired
e L SR I 8 D B L g

for retransm ssion control is app ta unit he
di vi di ng process R t&19D5LEy fEe ivead oM sEhentedaer dRFarte 395 (S1206),

and a front gata amsémblibe paualierds dr atkEl tbedanBhdQL)iomLddiLs1
whol ot ranani ssi GEHF 0835 SFETebrIT e {1508 SRFS BNE RACTAE Ba
(' No' at S1208), thhe pdepsdd igeds dacke tot&120t, theddatte sohisdul i ng part

306 sel ects a type 35 to berhiansiitdith NeXton TEohRe W Ya ol AN SSi 0N
process is conpl et edfé' Yes' . at S1208 ransm ssion of the data unit is

, the t
finished. 22 BRS ‘EEoFbiené‘rt%ec%ﬁ S EAPOAPAEALT ERE THTSM IR $9Y PY .
schedul i ng i $5perfar nesampdpecireselincamony the datjachype mindsaes amdcREONg

the real -tine tyﬁ‘?‘e&IiéﬁS?ﬁfh‘}mtagﬁggﬁﬁﬁt?%%brg‘éeﬂr@'&s@iatttjaeqmﬁtc%)afx?i fied

into a plurality of queues hase requi renent before berng input
into the data |idfkE®ntrof Pt 333 .d°MRTefdr ethei AEETSRSPIGFRLOMpuUt 1 ow
specified for thecswateli partyd® packpicatsg gokyrereanzpils Filaw speenéi ed
for the data typ p t.ar ovi,ded ’ |i.nk. .control part
303, as shown, o%%%nggggoggls% leroneﬁyg%e%%glégéggo%%ﬁémrlecﬁgW%es%?géon'
packet and oAPy ofelprbéedstpiid@dpgaridred for the data type packet axe

necessary to be provided inrhize sGaiehdl cpatkolopaih 303esl S ther£by both
the configuration of the data lin oqg}g% rgart 23 and the data processing
t 3

k .C
required in the dar® ek “EBRORGT o FelYEduEss® M it 3R t hat
t he dividi ng partassembpeevidedun ldduh ebStbradetat haitendinidertaét er t he

i20 dit \,ﬁi di nﬂt into Mt@g%pgyegarcg&e;f ]jﬂaighé@%ﬁaiﬁeﬂﬁi)h%a@%ci{‘ ih?ﬁ’ékﬂxga‘é‘iéi;[lﬁeons
ength mg ee e _padded. ere is a_subsequent packet in,the
class, an en‘f)gy g"b]aE °‘6‘th fr eprsé\?é‘frbrarﬁieélagﬁéf’ﬁ Bﬁ‘ir& Hdl dfﬁ?g”t d ERmi nder
can be filled w téa@hpa:bcefsst He @b suibsegbent paclksdblimgvpetts ithayhbee i s
no subsequent pa “i’?@(%%?aiaﬁ ?ﬂ%oﬂ ’eit%&ﬁ?ﬁ'ﬁp'ﬂf iﬂ%c%l]@?tyeﬁ@v@aﬂo be

“filled vvithObitCJ',s cal | ed paddi ng) ormone conplete data unit. In
this enbodi nent, GeREIEHI oM@ IER R HGE Par LIRSS f8 B SHaFdWRER PBr
data type and onlghe@nesdembdiery Nrardadiestt psbprpresisdad (o wiebdhtQo® type,

the case thagysuch paddifg RERAENS S &L 9PAL! G331 YF Sacket
belongs to).

The retransmission request process is now
detailed with reference to FIG.5, In a packet
transmitting/receiving apparatus 500, the

35 classifying part 401 picks up a retransmission
request signal among signals received from the
opposing communicating station, and outputs the



Al t hough according to this enbodi nent the nunber of the scheduling parts

i ncreases, the data 35 processing does not increase because each schedul i ng
part nerely outputs the input data selectively based on the predeterm ned
condition. Therefore, although -23 the nunber of the scheduling parts

i ncreases, since too |large data processi ng"b%Wer is not required and the
configuration of the data Iink control part is sinplified, the total data
processing is eventual Ly guced .The. acket transn155|on met hod and
syst em accor di ng RY° ?l‘é 't‘ﬂl Fﬁ Eﬁﬂ&&?’ﬁﬁﬂ DITEEREBF e SeAREINFENESh i s now
described with refetmmissEbﬁs dolrthfiol Ik At hgabeini mhieheapackeink
transm ssi on has hi Siylial it u nformation included in
t he header may ho‘fH rsrgsgﬁcg?t% %sllﬁggrgn%gcgggsb ‘and t he subsequent
val ue may be easily pr edl ct 8dsol @st whqyn okn aF EG-A1 Whepr dfssed to 15

conpress the Beackeét@.ingzaﬂbsmaﬁk@odﬁkdi\epaoﬁ@kqeo3t&ﬁn%mesaa% Inpeder to
reduce an anmount of tra Sﬁlt% gﬁé 6grrratlon Th| odi e applies the

header conpressi g’ 2roRbskeF (ﬁ&ﬁt?r%hgﬁ? °§fst ®according to
the present 20 i mehtdansnissGon3 comdwo k manbnwgugamemat@‘s teh ec qratckeel

transmi tting appasaiye: afegdihdn &;O:tehiéax‘?sfﬂ?%w@ﬂt osf kel 4 HOWR dfiee,

configuration of the packet recel appar at us accordi n
ermbodi nent, FxGI%P%hbﬂEuFﬁetbﬁo&éﬂﬁRﬁt%%ecﬂ%ﬁﬁo&nﬁﬂ @ﬁ%ﬂﬁﬁhﬁin t he

packet transmptt | 9¢h @@PRE AFUPaECAOH NY Tive t BERe aThadigTRald: &Yk FI G 16
shows the process Of{%rﬁﬁdatgﬁgnlt reception | the.p re e|V|

appar at us accor dift SHEE ARt . TR sgﬁﬂtéPénﬁﬁt inthe
packet transmtthth%ppdaaausoah@1ﬁn§n$m£¢V¢@g apgamaEM§mmnﬁnthmg to the

first enbodi nent plong s8nELE ¥ 4L tHOERAL 8FpWistigl RSN S e

r ef erence nunbers, agd are not Further described in detail. 35 Flrstg t he
configuration of ﬁ?@ PA8Bket transmitting apparatus according to this
enbodi nent i$5descri bed wit Benefrerldnce the RP&-k8t In FI G 13, -24 each of

header conpressi r@r%ﬁ@t%%ﬂ%/%@e@%é h@p?&@%(zs%%”&rc"c%?dl% g@%e?ﬁﬁo

each of the I P packet Into the data 1ink con part ore
bei ng d|V|ded||ﬂ%PQP%+ﬂ? FlF?mmuW%ﬁ?Y%ﬁ%.ﬁhFPseB§ oS i S Th 3Rl Par t
304. The header cum@r:eesransmarstsioiBOﬂedﬂmqsenpbﬁyratlblstﬂgafaméﬁeader

conpressing algorithmas th eq e i PP S C1144
RFC2507, and RFC2508 of IETE I er e n ?%eeﬁl nég%gc}% 1 Crlc])srn%é 'ﬂ:

RFC3095. The2feade¥stem Qécééﬁﬁﬁ"@sééd Tb‘?l% hemhpgimendads tafor essi on
process may be | Rideagdeped TERARP fandasncbDpb| F1headen, aa1d TR UDP/ I P

header, FIG.6 shows the process flow of the IP packet to be
transmitted in the packet transmitting apparatus
according to this embodiment, FIG.7 shows the
25 process flow of the data unit transmission in the .
packet transmitting apparatus according to this
embodiment, FIG.8 shows the process flow of the data
unit reception in the packet receiving apparatus
according to this embodiment, and FIG.% shows the
30 process flow of the reception of the retransmission
request control signal in the packet transmitting
apparatus according to this embodiment.
First, the process for the IP packet to be
transmitted in the packet transmitting apparatus is
35 described with reference to FIG.6. The packet to be
transmitted is input from an upper layer to the data
link control apparatus 300 (S601), and is classified



In this enbodi nent, the dividing part 304 15 divides a header-conpressed
packet that is subject to the header conpressing process into a plurality
of the data units, The configuration of the packet receiving apparatus
according to this enbodinment is then 20 described with reference to FTG 14.
In FIG 14, each of header deconpression paril$-1401 applies the process to
deconpress the conpressed header to the header-conpressed packets each
assenbl ed by the assenbling parts 404 in order to reproduce the 25 original
TP packet. The de@bApfFeasisad imdbdassthorebapsndying e tc ifpr exstogding

al gorithmin the {§apagl hber YHAR: rdhénbeaden, deeemMyesiat | R packet is
transferred to thﬁ %gger.l%yer Vi a, fﬁ% 8??nﬁle) a 30 bus. ‘The process of
the data unit traSRPES SRECA AT PhckReO¢} ahBhPt S SRttt BeeofBi ng
to this enbodi nrenqueset B@ .descri bed Wth reference to FI G 15. The sane
processes as @nes in the operagti LNg. : |{ St rent
shown in FI Gg are not f,urt_(ri:(g’;g a:g{skc?{S%Z%Q?%géetgé%ﬁr&%?é%%vﬁfﬁbig—gg‘a
after the | P pack@teps it.is-daienmredtwhetdsr the HEadrackotpiessi ng
process is appliediteatbedobladigtetbl R p@CKkehbBY bife Jaeadars CoONPF&§SiAgapart

1301 (S1504), and_the diyiding _prqcess,is plied he, di viding part 304
(S1505). 5 The pr%%ee‘ég’o¥°t%ﬁ‘g‘ &j?ﬁc Efj%i%e?%ggpt itgﬁ &# Ehr?(? ket receiving

appar at us accor di hyfesmafiioneriodimeni npstt henkeds@midoethani ke ef erence to
FIG16. The same pregedsssy as WS dredbeoBRehall AbAGSA N8 d0ak4e 11 st

enbodi ment shown in_ FlG B are 10 not further described in shown
in FIG 16, after ?ﬂ%lﬁ¥aderconpressed packet is assenbled at s1605, the
header deconpressing procesThies paptées 66 the dasentimdt headesmcospbassed
packet by the heagder C L essi 401 (5 6),..and the
deconpressed | P pgﬁkgggi g%ﬁ%&sf%%%“??%ﬂé 888(&:%'@:%%&3 ThuS, accor di ng
to this enmbodi nendesasibeal yiddn e deragstenFilke 7r-ealThd nechegel progket s
be reduced agswelpang BO6t R e aisoesbedageNhSy iy B3 A sP %Bﬁoi‘&tﬂynt

of the transmtted infaormati,on .can be yeduced by enplqyi t he ader
conpr essi ng procesd” ?HS&&?%%%F§%%mﬁhﬁe388ﬁn¥o éﬁé:ﬁ%%ﬁ§t°$stgﬁovided
in each process |&hbkgcathd Maode Hawelepr 28ritgprdssiamh s schays beand

integrated into oeﬁe_eh@!zent<si7f01gh.e oraelt 1680 kil JoY i YU CHePELREeSS
line for the data pnit or the |P packet_are grocessed (or to which S

class the data unft2BFenduepifgiete pbf oRgSKetsoR 149 B2t tyRbghtenee
shown header 280 decsnpméssiedn part'is provided in each process line, the

above header deconpression Rrd & dmyabeiha! aLA! add U A £Lleneab chf L he
el ement can identify in which process Iin or the data unjt or the B
packet are procesSREroist & WAt WLt cFashe transmitted in the

dividing part 304 in the process line for the
selected class (in case of a real-time type), or in

25 the buffer of the retransmission control part for
the selected class (in case of a data type) (5702).
If there is the data unit to be transmitted
belonging to the selected class ('Yes' at S5702), the
process proceeds to S706, and that data unit is

30 transmitted. Otherwise, i.e. if there is no data
unit to be transmitted belonging to the selected
class ('No' at S702), the IP packet belonging to the
selected class is pulled out from the IP queue 302
(S703). The pulled out IP packet is divided into a

35 plurality of data units by the dividing part 304
(S704). If the IP packet is a kind ¢f data type
packet, the process required for retransmission



35 the data unit or the hP packet belongs). The conpressing al gorithm used
in this enbodi nrent nmay be fixed uniquely to each apparatus -26 at t'he
desi gn phase, or may be designed to support a plurality of algorithns and
be set up by negotiating between nodes before the start of comrunicati on.

t he packet transm ssion nethod and systen151étcording to the fourth

enbodi ment of the present "' invention is now described with reference to

FIG 17. FIG 17 shows the confhgg[ation of tgﬁtgacket " transnmittin
appar at us accor dCRFHP 4 € BRBOUPAeRC. Hhe 3 79nthedpredsch&guith®y part
1701 10 processesiiedatimf phecpaskets S0 bevy rensntétednpadcketiday packet on
the basis of the i Swictih t con O schedul i hg part
such as the scheS%%nx‘g&g;ﬁ?gggbghg%\gsh 'FI%?i.g.#ﬁg“él ggléclafﬁ r%gc p°a£r1t 1702
classifies the 1%hep BR¥@t sshyranepiitiary 6RERObf the pre~scheduled IP

packets to digferent dividiggtpartsad®miNside HasbieOlathe @ag rigqui rement
obtained from for e aq$lg, t@e.IP header. i n ornat#on OR the I P packets, as
Wth the classifffmfxﬁi? 301t ad oGt P e he" Bt heF sthenlB®Mfent of the

present inventionreemidGia) prdlowssaliong-dhel ptedess7bl7ow, assect in from

the classifying pant %%ﬁagge(p{\,g_-.scal}fe?%gné?ﬁépg{‘éséggéeisi &Z_}; esrred 0 as

a first half section a section ] yIng to
the schedul i ng p&©St 08 i s2réf Ehpegchedhsl ingekartl PAFf Ssdedton.a 1a1dss

tcl ear f{ ?_mtm fit@ﬂ?:fé tm&ngxg;etf:ie?shtehh@d.f ?T:Eﬁ'([j’:cﬂé Qﬁoléetﬁﬁﬁ‘éﬁtiss?)iOOn
ransm tting apparatus accordin i S pdi S e sane
configuration asaﬁﬁf%ﬁ?thé ESHgéﬁgﬁauj;i%ike?Eegﬁgz ﬁi%gfng appar at uses
in FIG 1) Thus, &searsfhysiontAfstaeboditeneninoisofitpishedsubsequently
same process as one in the thesprecked entewé dhBeaPuRIENtdopAMdPNihS 35

achi eved, but alsqg this conpfigurati.on i s achieved,by adding the cl|assjifyin
parlt \{702, 'ltJhe d |§%ﬁ<“% n%fggﬁlﬁlér“tg Iﬂﬁaﬁ%ﬁ‘\l’?hésgﬁﬂgdlﬁ‘ﬁgﬁg‘%‘{ "éb%h%/:) °

the -27 cohventiedfreaterpaektd FIandnm t tThe papkeht necetiivdnegbya doeer pack et
transmtting appgratis £8p becepsilbn mnuipctysed andeal e oPddd oo
Al t hough the enbodi nents of _the’present }
at S$801), If the data unit is received ('Yes' at
S801), the classifying part 401 identifies a class
that the received data unit belongs to from the

20 identification in the received data unit, and
classifies the received data unit into the
corresponding process line (S802).

If the received data unit is a kind of
data type ('Yes' at S803), the process required for

25 retransmission such as detection of lost packet is
applied to the data unit by the retransmission
control part 403. If necessary, the retransmission
request control signal is generated and transmitted
to the opposing communicating station.

30 The data type data unit processed for
retransmission and the real-time type data unit are
respectively assembled by the respective assembling
part 404 based on the header information in the
original IP packet.

35 The assembled IP packet is in turn
transferred to the upper layer via, for example, a
bus. Since transfer rate at the data link control



5 invention are described as above, the nunber of the queues and the

cl asses based on the QoS requirenent shown in the figures are only
illustrative and are not to be construed as limting the scope of the
present invention. 10 Also, in any of the above enbodinents, it nay be
possible that only the data type packets ar&8divided into the
above-nenti oned predeterm ned data units. In other words, it nay be

possi ble that the real-tine type packets are not divided. This is 15
because the wait iRRFEi AR2t dshBoTMBdskH t3eWeorthhRa cosl ati mhe ypos patket s

reduced and the dgd ayoh§iauekdednsiemhd eadregt Bodh 1herdala dyPe packets
is not so lung) and because_the data t ge afkets rel atively allow sone
delay. 20 Simlarly, it nayTgénposlsf?t}—t% t‘l’fg? BnFGCERE PR RTHO[RTS hakket s of
whi ch data | engt kampbeyedd (t Nespr edet$8 06 hedthbr psbhaledsanies dirikided] t may
be al so possible h : ﬁ?&{@ 3 .ealydd. ty. cket
are divided into ﬂrf;g%%%t ?Sggggl&xﬁb? pac e% séﬁ‘g{:/}ﬁgeas ca;(i %N[foepgirﬁ S?gqé;ﬁ engt h.
However, it is prdtferRBPecEs FoRsddaa% EPeSpAtkEPs vidtto fidke W themitket s

each having the sas®epedghhoifntfedeiatid €Rti ze. uni form processi ng.
further, although it iIs naigb§tdescribed go %n t he abqve descri ption that
the packet transmitting app B4 T net ph ﬁeFeF(?Eéi’\?irhé’fa&d’aﬁPat us, or
t he packet transmetragsméceivnngeappasat cerbratcoidinad. tin tiree pasikeat

i nvention aregpr Qi 4§ B 5Qggﬁ§ i Dt - Qi cation
systen) the g?esgﬁgﬁ%\r}gﬂ:?gﬁ itag%not |sm' {:‘sédnggngglgﬁ%a%%eéccts and may be '
applied to nobi| FSTFEBRE TRaF LF - i n ThRe PRFkRRJES2ESHRIHE i on and

-28 transnmts antapEeeatvaes Wwheétsedlox ithee t ypeepadkeat s fanthd he data type

packet s, because jd. i 203336 thatudlle £aflk oo SOTTHAGa! o £ apd nal

sinmul taneously tranSmts or recei real-tinme type pac such as
vi deo streani ng &fd $Hhelbata type packets such as~E-mmil. In this respect,

the present ipvention nay alrgothe angtioslshosBEAS rleefsrd ddhwerdy red
network for use in.mﬁrfd.gacke%.ggﬁgsgj%sipn.tFﬁgég r, alt O%ﬁﬂﬁlhe above
third 10 enbodi ment9t_"dascFGed ant shown ag‘ta Eécﬁﬁﬂf “Yheheader
conpr essi ng/ decorPk@ssdng . ptdee e tirangiiess i ont e qugsdc tc cardumy i siggtalt he

first embodinment,;d k@gh@é@%@dcgfi}pr@{iéi@EAQ@QQ%PB%S;:%E&Q 4ycasd pecording
to the present invention, 5 ne _aspect accordi gg% o the

y be™15 added to t
above second or fUUFRHNTehBGE] ﬁg‘rﬁ.r ISPESFLOB) EQPHH MR IR ot
description 2hat theozpgprgpirdattiee prasens Louentioen theheravived ti ne for

real -time type pq&%@fg ERiRe 2% transditt edneaB1bg ilpduced when the
real -time type packet Iéorrés tlo be transrrittréd durirjf transm ssi on of the

data type packet. In other WOed<ESERASHEPPHYNt FRRGHSIRAF bf3 ¢ hetBaka type
packet, the real -teceivygpe thac ket camshes siansreghedt Alsransei 25 dhka

rocessing requir in.LE i, t J r The
P ocent I oventi o res nubiF, 18k d4dia AP ERL, PERTERSEAL 8 Loy ont s,
and vari ati oA8 antS%®di fi cadhedns aythe WagéewERAFENISE FapREPAGSFrdm t he

scope of the inveidmpDited ('Yes' at S904), the process is finished.

If the whole transmission process continues ('No‘' at
5904), the process goes back to S901 to wait for the
next reception of the retransmission request control

30 signal.

It is noted that the processes shown in

FIGs.6-9 can be carried ocut in parallel in order to
allow parallel occurrence of events, and are not to
be carried out seguentially.

35 Thus, according to this embodiment, the
scheduling process is performed at the data link
layer, while the conventional scheduling process is



_zg_ WHAT IS CLAIMED I'S: 1. A packet transm ssion nmethod for transmtting
packets classified according to a 5 quality of service (QS) requirenent
froma transmtting node to a receiving node, the packet transm ssion

met hod conprising the steps of; in the transmtting node, selecting
sequentially a Q5 class; 10 dividing a quéibed packet to be transmitted

bel onging to the selected class .into a plurality of predeterm ned data
units, and transmtting one of the predeternined data units; and applying a
transmtter- S|depﬁéﬁPémﬁﬁsﬁﬁcﬁhQSIgohPV§r phededss tan typpelat havart to be

transnitted Vmencbﬁ@a&%'decﬁdadt}?é a88thS18nR0Ta¢ledss SPESI 188 LR HQEQ type
packets; in the i Vin d%% rece|V|g§ se uentlall the dafa unit
transmtted fro éﬁ§ﬁ1 tR g hdde:; pﬁﬁ& V%¥a%?@é531°n
retransnission cpatkeh @more ss pburhbltyceEVGmdhﬂérLﬁﬂﬁat@nb@sassgﬂbled
when the recej Veggdéfc%e%!f P 0gSaLea0nR 101 | UL LPSed assep_sael [l ed for

the data type 25 packets; asse recel vé ata units
to deconpress t hEYBRi & eﬁxﬁﬁ%ﬁslE°e€6ht@@Sﬁﬂ¥%ﬁ$d:ﬁﬂ&&nqhe packet
transmi ssi on net hednam@saidreobf Ncgbalgtd, tWher gidtkedd, thengeeygd packet to

there 1sono dat alBOERELPAS Tobe Rl %réa%?a%%ada& LR
same Qo5 cl ass asbple et grmkeedt dabe tmadndniits exhoSter than one
10 of the conventional transmitted packet, the waiting
time for a real—ﬁime type packet to be transmitted
can be reduced.
In other words, even during transmission
of the data type IP packet that is relatively large
15 (0f which data length is relatively long), the
apparatus can start to transmit the real-time type
packet that is subject to relatively stringent delay
constraints.
Further, according to this embodiment, by
20 reflecting the QoS requirement to the data link
control process, by not applying the retransmission
control process to the real-time type packet that
practically does not require the retransmission
process, and by applying the retransmission control
25 ©process only to the data type packet that requires
the retransmission control function, the data
processing required in the data link control process
can be reduced.
An example is now shown in FIG.10 that the
30 IMT-2000 (W-CDMA) standard is applied to the packet
transmitting apparatus according to the first
embodiment of the present invention.
As shown, in the data link control part
303, 2 processing part 1001 processes the real-time
35 type packet, and a processing part 1002 processes
the data type packet, where the processing part 1001
achieves RLC UM (Radio Link Control Unacknowledged



3. The packet transm ssion nethod as clainmed in claim1l, wherein: the
queued packet to be transmtted is 10 divided into a plurality of the data
units and stored; and one of the data units belonging to the sel ected cl ass
fromthe stored data units is transmtted. 15 4. The packet transm ssion
met hod as 20 clainmed in claim1, wherein: tB@8-transmtting node applies a
header conpression process to the queued packet to be transmtted in a
predet erm ned manner, and divides the header-conpressed packet into a
plurality of the M&de}elibasr disnad thansmhs ¢ Spnandntie 1r dueiotiin node

applies to the asgefrbhed B§ckepr W%eHSEQEEBRSBEg@.n%%%%gﬁkPeonj ect)

corresponding tv the header .conpress) on process. 3 . :
transm ssi on met aRa8| 2Pdwd 3 fivid iRy sangharerRbling funchiemsmadi ng

node applies a hedterecthpr essictss girgessrt010be guRuedepa®ial A be

transmtted ig a eg o ne g&PQ r, Y - the .
header-conpregsedagﬁgﬁétL?h?q%g p u?%f§€€9%§i¥%gg§rgag§érﬁ“ﬁﬁj%ﬁu?&fﬁnts;
and the receivi n® nbHRNEPRHESEO N FaHE B sEwhrbilopadrEting@dhdatldGPP and

deconpr essi on pr ases Sa Sd€ 0L EEPRORMH G  SerhbE1RGAERKEQBRI 3% o process. 10
6. The packet transm ssion nethod as cl |ged In claim3, wherein: the
transmitting noder%‘bﬁ??ﬁg‘lﬁsﬁgé‘dﬁrbﬁfbfe WRGhiBRocedy CHPYY iR uBéChacket

to be transnitteddmtagpratéver,nithed crmmfibgurantodi ucdexding hed this
header - Conpr egsed, PaskehehRt 932 jRl i3l d fiph rm ta units;
and the receiving@ggde a§§|i3§1%?43§§%é§%§biédgﬁgéggghg <§¥i§c¥ke
deconpr essi on pr 5208 r §§p0dinsy to the header conpressi on process. 20

7. A packet transm ssion syghempa@ket transmission method and system
according to the second embodiment of the present
invention is now described with reference to

15 FIGs.l1l-12. FIG.1ll shows the configuration of the
packet transmitting apparatus according to this
embodiment, and FIG.12 shows the process of the data
unit transmission in the packet transmitting
apparatus according to this embodiment. The same

20 elements as ones in the packet transmitting
apparatus according to the first embodiment shown in
FIG.1l are indicated with the consistent reference
numbers, and are not further described in detail.

First, the configuration of the packet

25 transmitting apparatus according to this embodiment
is described with reference to FIG.1ll. 1In FIG.1l1,
two pre-scheduling parts 1101 are provided before
the data link control part 303, where cone of the two
performs the preliminary scheduling process to each

30 packet belonging to one of the real-time type QoS
classes based on the QoS requirement, and the other
performs the preliminary scheduling process to each
packet belonging to one of the data type QoS classes
based on the Q0S requirement.

35 The process of the data unit transmission
in the packet transmission apparatus according to
this embodiment is then described with reference to



25 transmtting packets classified according to a Q5 requirenent froma
transmtting node to a receiving node, wherein, the transmtting node
conprises: a dividing part provided for each of Qos 30 C asses for dividing
a packet ~to be transmtted into a plurality of predeterm ned data units in
each of QoS classes; a transnmitter-side rettlnsm ssion control part for
applying a transmtter-side retransm ssion 35 control process in each QS
class to the data unit that belongs to one of S cl asses specified for
data type packet Fhd%s oRheeofcheduddmy izt 306 3gedbraisned ifchorhytgee

dividing part; amhs efdiegshi pgibaileyl Gosalaoiimgs s dat auiink En%ﬂf%%\t
transmtted froma sq% qg ata %nlkg |Q§;¥d|ng a data unit that belongs to
onE of QS 5 cl af¥edHMotPapLdi PledPlol RS ESD PR ket BeaRE 108 idit BThed
from the dividi ngagr tQofindlasdat andnitthd Haikdel®n@gs1y 0 one of the QS

cl asses speciéied for data e | Sy O [ m t he
transmtter- s$ de retransm sg?(gnsgg%%ﬁr@%%é%ngé ﬁoaggg%é‘%ntetsi r‘fé"ettﬁber

sel ected data unithezmdishe detai wrid e eomrnrerittadr Sogi de si de

retransm ssi on CHEYttdRr tyhel, AFBRMY itk thd CELF¥LENELUR oF ShHiARYALSSE ON
control process |gfe ch %?S,glass to t@ﬁbgata unit 15 that bel gngs to one
of the QoS cl ass& §§E§i LHCHBP BAET t MRkt aRBeis tdAEe SRehets
recei ved dat a unisteslecaredsardbtongheattufifrr asfetlei ngtiraneadls sQoa cl ass

the data uniig RainRPNGaEe 808 Ghdd'%red RS, CLon8ee Ndb1RReE T od for

data type packets and are sone O e recel ved dat Its, an e data
units that bel ongd 3P hk: of IENEREES disasseld bheehiteliof Be dFeasmigd-ericket s
and are obt ai ned iff ofhé heel €€Cedetypede( THig ANSHT SE200) GORheOlpRRIgs L5 tO

Claimed i ol ai mEFOTRRaErEs Eazt), dnd AR S, RSS! BRRS R 3°
header conpressi fg e t1$orCapplyi MGt Hender toaprBisied pinoddss in a
predet er m negls maEredGed heyge namket 410 $E2 2 ANSHhbt pee -l dRAGING NG node
further COHprISG%é%é“%%%{ gg%%?@ﬁ%ﬁ“f%}r%“é;selected type selects a
class having the top priority for transmission at
the moment in the selected type on the basis of the
allocated band, the priority of each QoS class, and

20 the like (S51203), and pulls out an IP packet
belonging to the selected class from the IP gqueue
302 (S1204). The pulled out IP packet is divided
into a plurality of data units by the dividing part
304 (S1205). If the pulled out IP packet is a kind

25 of data type packet, the process required for
retransmission control is applied to the data units
divided by the dividing process at S1205 by the
retransmission control part 305 (S1206), and a front
data unit of the queuwe is transmitted (S1207).

30 After transmission of one data unit is
completed, it is determined whether the whole
transmission process is completed (51208), If it is
not completed ('No‘' at S1208), the process goes back
to S§1201, and the scheduling part 306 selects a type

35 to be transmitted next. If the whole transmission
process is completed ('Yes' at S1208), the

transmission of the data unit is finished.



-33 the dividing part divides a headerconpressed packet obtained fromthe
header conpressing part into a plurality of the predeterm ned data units; 5
" the assenbling part applies the assenbling process to the plurality of
the predeterm ned data units to deconpress the header-conpressed packet;
and t he header deconpression part applies -®22t0 header deconpression process
corresponding to the header conpression process in the header conpressing
part to the header-conpressed packet obtained fromthe assenbling part to
deconpress the original packegS.13C60TAipg k& thihsemadbnesyst 8ef or 20

transmtting paCbQ‘teiler{laﬁesr:iI@dhaﬂﬁQlidlgngst @ea:msné@qﬂéépeeaivéwm a
transnlttlng nodg d%qat{ec he trans

eLving wherein n
conprises: a fir&fPPi%-5¢ é&u 7 6Y§§rF1FSS%§n%ﬁ§| % E?%sEEggﬁﬁ&ﬂﬁg hi gh
priority for traﬁs(messqloaﬁw%rrtogoshel pesketepdl fhedtfamswattedype packets;
2 second pre-SCheddydiid (1406 a°beGEad15) 58S, IaE NGabbMoRT LAY for

_transmni ssi on frogkgos cl asses not_ specif { g ets

first dividing p FGI4H ARG Heéﬂéﬁe@eﬂd&étnﬂ‘bt btn P aRBRi ERka

bel ongi ng to thelQo%k dm@:sblﬁatedwy A haHddetio ps g- smed%hm? Bakt into a
or

plurality of pre I e second. divi din art d|V|ding
a 35 queued packe?‘bt%(;:mbﬁ{ah% %égc ?E'%Iabéfl%gng-‘ﬁ‘ngdﬁeajfh%l g?ﬁsg §<1§I &ct ed by
t he second pre-seRdd@irilng e t inpus élphumeqgtxﬁdtﬁ@rptbeedetalmmpakua

units;  -34@ tpaRkEd toFe ShASviaLHARSH scaé)raés@@tipﬁkpeeﬁtéei aa&lty' ng a-
transmtter-side rgtransn155|on cogyrol process to the

transnitted to bdCdividfed HYR heSPL¥sPTEi ‘Hrdﬁf‘gsi)a}’cnea Beglgl§§h§&lﬂ ing
part for sel ecti nypeeirteeer- bneeotyphepwecﬂ mgommcoﬂeeplrbomdatla.mwpe

Kk d b
packet s or one OLeiha QNS k6 SEReNBh£APRGd HhAPL: daLA e, packels Lo be

transmtted, tranSmtting e data unlt transm tter-side
10 retransni ssi o??ec@rﬁor"dl %r%nmﬁbﬁ HéaQ&S-IH‘} £LankpetiPREY #6883 .data type
packets is s ecth@rednd BoemsSthét chg file rdadioring £ ﬂmaﬂaed fisam t he

second dividing pach WiELAAE S8 ChasinlClaMRPYLLELs L 0hg9REG.RG RRCket S

is selected, and i
the data link control part 303 are reduced.

In the case that the dividing parts are
provided in each QoS class, the remainder after the
20 dividing into the above predetermined data units
each having a fixed length might need to be padded.
If there is a subsequent packet in the QoS class, an
empty space of the predetermined data unit holding'
the remainder can be filled with a part of the
25 subsequent packet, however, if there is no
subsequent packet in the QoS class, the empty space
may have to be filled with 0 bits (so-called
padding) to form one complete data unit. In this
embodiment, since only one dividing part has to be
30 provided for data type and only one dividing part
has to be provided for real-time type, the case that
such padding happens is significantly reduced.
Although according to this embodiment the
number of the scheduling parts increases, the data
35 processing does not increase because each scheduling
part merely outputs the input data selectively based
on the predetermined condition. Therefore, although



15 the receiving node conprises: a receiver-side retransm ssion control

part for applying a receiver-side retransm ssion , control process in each
Qo5 class to the data unit that belongs to one of the QoS cl asses specified
for 20 data type packets and is one of the received data units; and an
assenbling part for assenbling the data uni£s$ "t hat bel ong to vne of the QS
cl asses not specified for data type packets and are sone of the 25 received

data. units, and %ﬁe data unit t%ﬂat qgl ng.to one . of .the S cl asses

specified for dat ?yﬁgm§55k6¥§ o e%ﬁ?é?ﬂeBaFFémHﬂﬁf veF1RF e
retransni ssi on comeeolapget dataegotr S thaspoverdésomprteseditred i ghdal
packet. 30 10. Thg,pagkgtihi %gkﬁfhg? %%gtggkgsl§§ﬁpl mdi nelai 9

wherein: the transmtting node rises a header conpressing part

for applying a hetdBpliflgd,c&hs dfidvh PrBACBSEOiCH S8 iRk det gVe Rt kb¥iner

to the packet st o pedheafgsnmtted; the receiving node further conprises a

header deconpression part; the diwvidipn art di,vides hegader conpr essed
3 Fa FhAEERT (57 5

packet obtained fromthe heAds P essFABSBASE 1of: &'« 3HF t5Y oF P he
predet er mi ned datacemrdsngt e dssentiing pabtdapghites fi hagseabénng 10

process to the pluralhtYoff itshe du efled &F 1h880wIRHA Adbd e d & degonpress the
header - conpr essed g&gke%;égnd t he header deconpression part applies a
p S C

header deconpresé? +3¢ orrespondi ng to the 15 header conpression
process in the header conprassiexigarint vhéhpabkadentreorgmiessosh pasket
obtained fromth e L0g Rant. £ ec ~Qr gl ket. 20 11
A packet transm ?él }F] g%k’g%ds%?rﬁ’tlr%ﬁgm ??P%gégag:%%t gmc aI[s}'gall lee accor di ng
to a QS 25 requiiefbrder &M e NRFAX i HaYnbee & &he rsams \Gonitente, in

wherein, the transdthét tAgeR0dand it S&Sbsequent value may be easily

predicted. In the prior art,'it is proposed to

15 compress the header of each packet in the packet
transmission in order to reduce an amount of
transmitted information. This embodiment applies
the header compressing process to the packet
transmission system according to the present

20 invention.

FIG.1l3 shows the configuration of the
packet transmitting apparatus according to this
embodiment, FIG.l4 shows the configuratibn of the
packet receiving apparatus accoxding to this

25 embodiment,, FIG.1l5 shows the process of the data
unit transmission in the packet transmitting
apparatus according to this embodiment, and FIG.l6
shows the process of the data unit reception in the
packet receiving apparatus according to this

30 embodiment. The same elements as ones in the packet
transmitting apparatus and the receiving apparatus
according to the first embodiment shown in FIGs.3-4
are indicated with the consistent reference numbers,
and are not further described in detail.

35 First, the configuration of the packet
transmitting apparatus according to this embodiment
is described with reference to FIG.13. In FIG.13,



a first scheduling part for determning transm ssion order for packets to
be transmtted; 30 a dividing part provided for each QS class for dividing
the packet to be transmitted of which transm ssion order is determ ned by
the first scheduling part into a plurality of predeterm ned data units in
each QoS class; 35 a transmtter-side retredsnm ssion control part for
applying a transmtter-side retransm ssion control process in each QS
class to the data unit -36_that belongs to one of QoS cl asses specified
for data type paBRebscodndEgadenccHPPERESdafaPadits b hirperf¢rom the

dividing part; apdadesc s PRGiptokesel @Gl iddh2 SRtEne HPi palbReRS
transmtted froma sg%.df q%a g@l%s Enc udi ng a ., data ug%é that belongs to
one of QoS cl asskBPREt 5 e 367 4aP Fﬁﬁgﬁﬂ%ﬂRﬁE$ 3iRebPF&i ned from
the dividing parbeiagdddwiated umtot 8aplbhekdigy tof ofiee odatheufdBschgsses

speci fied forg 10.fat g\ MRA £ 3pd is obtained fromthe
transmtter-side retransmssion control part, and transmitting the sel ected

data unit, and the receivi fQhoMeadeApFPIesess iasc@amts sl @1 rmeyansni ssion
control 15 part é@ﬁlagplawmﬁafycsexaerslc%p&%tsrsainﬁn§§?@Pi€&ﬂt59' £ReOCESS
e

' h QS cl tq the dat t_that bel t S ¢l
Speciiied for aabBoByie HINATECAM PEOGRE ol MM rot cRGh ATy aREREED 20

an assenbl i ng paandf 8F CRSHdhinf nPETH ¢3oh e@n® tc|Exspinéer tagaTaskt s t hat

bel ong to ong of fhheef0S £ aesEso ot Specified for data type packets and
are sone of the received data unitg) and the data units _that belong to one

of the QS classes 25 speciftedt$dFeHat £ PFe PRAATS ehdP4r ERBHERPNEd from
t he receiver - si deeddierarsmimse Dl conNprokepar mayo e crrpiesset herapiygenal

packet. 30 12. Tﬁgagggkegq? eaP%%%%QQ’S%§I%@ézpé?éégﬁ@%iQeglainlll)

wherein: the transmtti'n 0 L er “conpri’s " hi %er tonpr essi ng
part for applying a header Idbriprbssephogisesss ithe pretdingnPhast Aldner to

the packet 1@ beqivaae¥ td gfhader3dohbe eseed \Hatkdwdendtr t Besup9aRki ses a
header deconpres he d|V|d|ngi art_divides, a headeigga H%§sed

ion.pant;
packet obt ai ned ipoﬁpfh@qﬁéﬁﬁ”compres g process into 2 p
of the data units,

The configquration of the packet receiving

apparatus according to this embodiment is then

20 described with reference to FIG.1l4. In FIG.14, each
of header decompression parts 1401 applies the
process to decompress the compressed header to the
header-compressed packets each assembled by the
assembling parts 404 in order to reproduce the

25 original IP packet. The decompressing process
corresponds to the compressing algorithm in the
transmitter—-side. o

The header-decompressed IP packet is
transferred to the upper layer via, for example, a

30 Dbus.

The process of the data unit transmission
in the packet transmitting apparatus according to
this embodiment is then described with reference to
FIG.15. The same processes as ones in the operation

35 according to the first embodiment shown in FIG.7 are
not further described in detail.

As shown in FIG.15, after the IP packet is



5 conpressing,part into a plurality of the predeterm ned data units; the
assenbling part applies the assenbling process to the plurality of the
predeterm ned data units to deconpress the header-conpressed packet; 10 and
t he header deconpression part applies a header deconpression process
correspondi ng to the header conpression proé2ss in the header conpressing
part to the header-conpressed packet. obtained from 15 the assenbling part
to deconpress the origingl acﬁet. 20 13. A packet transm tting/receiving
appar at us conpri QPN aﬁ£n§t§ﬁﬁg pdre & r EEBPYPA§ 1pgr PrPGesSs is
transmitting and amseriedngopldkelovteliassd firdpacratdbRythe Ac@eSr

requirement 2S re Lvel wher.ei.n,~t h mitin art  _conprises: a

di vi di ng part pré%ﬁ@%%e¥§¥X8a8ﬁ%ﬁbéﬁ%ﬂas§§#o@fdrvu89n§h§ 8&3& %% be
transmitted intoREPtesal Lsyapblgrsddierinedividingnpasti 3 0dad!s IGIE 30
class; a trangmtter-side reheaRHIRHLHELOME OhaBa Linhi@r rARRIHING & n
transmtter-side retransgission Contnﬂéégocess in eachEDS c g;ﬁ to the
data unit that beithdR2t6ebnEeGr 1B ST IARRILIEPICPFFRIMES ¥8 XS t ype
packets and i s ormmlydédimentdatia uhicrs dddar Nizeld f wboht e fdirendiengopart; and a
schedul i ng part f sekecti t : It _t ra 1tted froma
set of data uni tsﬁ%b %(:Ii ngﬂg %gg-ge }nrl%c%%a%gb%a o%ﬁggt 850%21@01‘0&360 1 %ses
not specified for2a¢eRedingetpathet £iart i embodamped Shownt Ha &FLG.-E mrpart,
and a data uppt Sdhatubeherggelse A Pfid NgetPP1Cl asses specified for data

CoRtrol part. and transm 1 Mg TSR ba. ot asGAFE. “Pife SBUEI ng part
conprises: 10 a rewzepyesssidpacdetansyrizsssembledt rtl SR&05 ,f aheapEadey a
o o e ong S PSRRIl Y EEsE TR RS i U0 ot
and is one of thd'$LeFVEA™RILSSES RAGket by the header decompression
15 part 1401 (S1606), and the decompressed IP packet is
transferred to the upper layer.

Thus, according to this embodiment, not
only can the delays in the real-time type packets be
reduced as well as in the previous embodiments, but

20 alsoc the amount of the transmitted information can
be reduced by employing the header compressing
process.

Although the shown header compressing part
is provided in each process lines, the above header

25 compressing parts may be integrated into one element
if the element can identify in which process line
for the data unit or the IP packet are processed (or
to which QoS class the data unit or the IP packet
belongs). Similarly, although the shown header

30 decompression part 'is provided in each process line,
the above header decompression parts may be
integrated into one element if the element can
identify in which process line for the data unit or
the IP packet are processed (or to which QoS class

35 the data unit or the IP packet belongs).

The compressing algorithm used in this
embodiment may be fixed uniquely to each apparatus



an assenbling part for assenbling in each of QoS classes the data units
that belong to one of the Qo8 classes not specified for data type packets
and are ~vne of the received data units, and the 20 data units that bel ong
to one of the QoS cl asses specified for data type packets and are obtained
fromthe receiver-side retransni ssion contrédf-part tv deconpress the
ori gi nal packet, the receiver-side retransm ssion central 25 part generates
a retransm ssion request control signal to indicate a data unit requested
to be retransmi ttae'%lq‘% e aHBFRASN PRAES. tF%BdY t PEngdeFoRRd 9 SHRIHLS

comn: cating Wt;ml]gf@lpayketf taﬂ@lra;&rﬂﬁnr:lswga{zﬁ@csévg@g apPakahledyo 3% € 1y

schedul i ng part pe edul i ng pr.ocess_on the retransm:ssion request
control signalslk%?ﬁ%%% gg?égu%ﬁfﬁéétkyﬁr §§ﬁ1t?ng°Fﬂgnﬁﬁﬁﬁﬁﬂqting.part
further conprises: a classi fhenpaskst foransmissighnyeahdd3angutgyuitemg t he

retransm ssi op repuestd gt £l ity admiT r |\g packet
transmitting/recej. vi 5p‘ar atus into ﬁr,t m%%ﬁtgpgngﬂ :t'}tﬂgr %?%%Zérﬂg

Vi ng, a t he
retransnission(ﬂﬁﬁ?%ﬂgbagt}saH&Wtm§%95&EﬁﬁthFhsFﬁéeFéPF&n§MfﬁﬁQHﬂ7-
control part out®REG.1D shewsclhdaduldonf pputathendatathai paich@ircat ed by the

retransm ssion rng¥§ L [ Ql ignal_transm.tted_from.the Si N
packet transmtting r%%gﬁgﬁﬁg 3%5%5%#%?lﬁﬁﬁ§¥%é“§eFPaﬁgthSW@ﬁRf t
control signal being input.IDAFLE. Iihe Peeketetsahsdilinggbredeiv oy
appar at us asigl ﬁlﬂ?bégsééabgb_iﬁoﬂ/\’fﬁ{ee:ﬁﬁcﬁ@@ft £8nsAi tﬁ&bggnﬁ%teci ur t her
conprises a eader conpressing par or. appl ying eader conpression
process in a pre(z}’eﬁtgf?ﬁ ngg Rﬁﬁﬁ‘&% 3 tHe pléﬁgg? P% Gg'et (s AR LK P RBE
receiving part fsheitibothri seavanidaderl dechapnéssgopapar tsuch 20k ttiee

dividing part di Jdesas PeRgdpheemareessadpacket peRt @i ned from the header
conpressing part into a pldrali f the predeterm ned data units; the

assenbl i ng part applies thengs%ﬁﬁ%%iféiﬁﬁwﬁﬁﬁgs1?82tﬁéaﬁﬁéﬂ$Q%3ﬁkﬂ t he

predet er m netiSdatlkP ytkets Bgcomypas ite deelesfCcoRpr peeed dhrcketeq and

corr6spondi ng ¢ o Tnd HekREauSe” EaAE S br bl 6908 PR-ERe dadd) the

conpressi ng part k3 thecfehlier QoSnpresssiatemerkepbtpinpded toromadre

assenbl ing part tQcHeEDEPr €5% llipe H¥ddHMal nPackBtiodSof the IP packets,
as with the classifying part 301 according to the

20 first embodiment of the present invention (see
FIG.3).

Now, along the process flow, a section
from the classifying part 301 to the pre-scheduling
part 1701 is referred to as a first half section,

25 and a section from the classifying part 1702 to the
scheduling part 306 is referred to as a second half
section. It is clear f£rom the figure that the first
half section of the packet transmitting apparatus
according to this embodiment has the same

30 configuration as one of the conventional packet.
transmitting apparatuses in FIG.1,

Thus, according to this embodiment, not
only thg subsequently same process as one in the
first embodiment of the present invention is

35 achieved, but also this configuration is achieved by
adding the classifying part 1702, the data link
control part 303, and the scheduling part 306 to the



-40 15. A packet transmtting/receiving apparatus conprising a transmtting
part and,a receiving part for transmtting and receiving packets classified
according to a QS requirenent 5 respectively, wherein, the transmtting
part conprises: a first pre-scheduling part_far selectlng cl asses havi ng
high priority for transnission from Q5 clasdes specified for data type
packets; 10 a second pre-scheduling part for selecting classes having high
priority for transn ssi ses not specified for data type
packets: a first %ﬁ%Y%Pﬁb°53?tpg%§%ii%%ﬁﬂﬁﬁ%ﬁ&h@%eappaERéPSP thereby
transmtted ba<mnpempaokehetﬁeﬁsMiuﬁxng;aﬁﬁeraedsbyahhbefbeshly
pre-schedul i ng pqq %BtﬁrQhUEﬂHFEﬁég eoet % gm ned data units; a second
e

di vidi ng part for ing a queue acket to transmtted beIonglng to
the QoS cl ass. selected by fhé §&&ﬁu¥ﬁﬁeﬁ@kﬁ%ﬁ&$mﬁ§ pAr £heo pinsserdt

pl ;JI‘ ality of she :ng«aﬁ;etﬁam agd detszrildd; as? ilﬁ@ﬁé[ﬂ ther ngh\@%rt of the
retransm ssion contr.o r a a transmfter-side retransm ssion
control process t®" %‘ﬁ%spaffé %’P‘Fo ﬁ@%ﬁs‘?ﬁ?‘?id"?oﬁ 8 BPYi JEFUBF FIRRY | r st
di vidi ng part; armmh@bnaischbdulfigyyes taferosky ecilugteathere ane, ade t he
QoS cl asses Spec'r{df?dtI)OBedéBﬂsttX:Beedoaa“é‘eltﬁnPElegetﬂe £Bg Qogfcltt%h%ses not

specified for data type packets to be transmtt ~trans ttlng e data
unit obtai ned frdReHRPEr AR¥RPELORsi de 30 retransnission control part when
the QoS cl assospecified foraflaba tiypamacket shé saselackefBodan@nidsansind tting

the data unit obtneah?qgle %ggﬁgpge??%ed oq,ile%d.mg g%gg ﬁgg %gfé\}/ﬁgr%g (r:1| ass not

specified for data g
conprises: a recélier %@dénFétF&ﬁsﬁhﬂﬁQﬂmQﬂﬁ&?@¢dpﬂF?dﬁﬁﬁrwﬂﬁﬁﬁlﬁytﬁ
receiver-side retympissl SSTANothesl woddyd oluprr@s;ps&lﬁoeagbl@oSheltaS@néo the

backets and s RSO HHer EEBRYBASKRSE 115 108 ShvAdEtnbl MhgSpars 1o
assenbl i ng i hSeadie@ussel tbs Whé tdain time sttb hlae brhoapitaedngonf thwe QS
class not speci f'x@af%lﬁétﬁgFﬁpﬁa@@‘@tﬁ %gesﬁseﬂa %et AR 15Felyed data
units, and the(ﬁ?&%ingéswhen th% %@%ééﬁc§§ the data ty%ea%%%iets is
not so long, and because the data type packets
relatively allow some delay.
20 Similarly, it may be possible that only
the data type packets of which data length is beyond
the predetermined threshold are divided. It may be
also possible that the data type packet and the
real-time type packet are divided into respective
25 unit packets having a different data length.
However, it is preferable to divide all
the packets into the unit packets each having the
same length in order to realize uniform processing.
Further, although it is mainly described
30 in the above description that the packet
transmitting apparatus and the packet receiving
apparatus, or the packet transmitting/receiving
apparatuses according to the present invention are
provided within the nodes in the mobile
35 communication system, the present invention is not
limited to such aspects and may be applied to mobile
stations that are in use for radio communication and



10 specified for data type packets and are obtained fromthe receiver-side
retransm ssion control part to deconpress the original packet, the

recei ver-side retransm ssion control part generates a retransm ssion
request control 15 signal to indicate a data unit requested to be .
retransmtted to another packet transmittingBreceiving apparatus

comuni cating with the packet transmtting/receiving apparatus, the
scheduling part perfornms a scheduling 20 process on the retransm ssion

request control stERRPELGSt RNthe SRfleyy amithe orBRlritaRenityped padkets

transmitting partaxﬁ@rther qe@EP iiygRs ﬁi\:ﬂz&i@ssbét‘hﬁgep&‘tt ifsOp o Ag51d Vi ng
and outputting th f transmtted

asm S|on request _contr
fromthe opp03|ng%55§ tfg qqﬁkqiﬁ%ﬁﬁ?ﬂggﬁﬁ 8&$U§Hﬁﬂﬁ¥ﬁqﬁ9u5 ly
transmtter-side tzeamamsmssglrorrec:cmtwem e t reabdtihe U:IY@I@SIpaIdkHt§I de

retransi ssi 08 couienl 2pabiaal! BibS Ao Agana el LAG-PALL b darg, 30 unit

i ndi cated by the retransm ssion request contro romthe
opposi ng packet t$WRRnPEt EnGrddce] 'hdﬂﬁb%aFaﬁﬂgCﬁpoﬁhﬁh@rﬁéﬁﬁdhsnlSS|on

request Cont;ol:ﬁmwmmtbehn@aan3501ﬂ% ap%ﬂléé tIhﬁo?%%k%Ecated 1% a
transmtting/recejwyi ratus as .clai in erei,n: the
%5 QghQQEQOQ& o S5 & TG, ES%pPsgkl gﬁ&%ﬁ§%%ﬁ5¥ﬁﬁﬂylng

transmtting part conprises 5 headel
a header 5 conpression proc&¥sthers wldheeshi nbd mboNer thdrihe packet to

be transmitteg; té}ﬁnéegﬂéﬁtnqspa@séx%é”@raﬁ@rrprxb&ﬁsaé heade QL £SSi on

part; the divid| $ g|V|des a hea dﬁaﬁ? npressed packet o tained from
t he header conpré a@ CHAPE CAMETE Wt ?9°%P1Fﬁélﬁﬁe@épéﬁﬁ%uﬁﬁdata

units; the assentddadgdpaot tapplalswctmeacascsedbhgngopltheegstrtsv: the plurality

of the pr edet er mmg%@n@ R t%éa‘hé’:ec&gmgfééskh‘aﬁ % p(feco reised

packet; and the header decorpressi on ssion
process corresporRF¥geEd RREOREEMST %nﬁﬂ?%s@F@ﬁeBFoéé§§mtﬁ-°tnh@ﬁédﬁ%r

conpressing 26 paiddé@ tbetheadsip=2aHessedipgcket takt abeeed fyuBAdiesr
assenbl i ng part tf5&%¥9ng&ggaihggtqriginaI packet. 25

Thus, it is clear from the above
description that according to the present invention,
the Qaiting time for real-time type packets to be

20 transmitted can be reduced when the real-time type
packet comes to be transmitted during transmission
of the data type packet. 1In other words, even
during transmission of the data type packet, the
real~time type packet can be transmitted. Also, the

25 data processing required in the data link control
process can be reduced.

The present invention is not limited to
the specifically disclosed embodiments, and
variations and mocdifications may be made without

30 departing from the scope of the invention,



17. A packet transm tting/receiving apparatus conprising a transmtting
part and a receiving part for transmtting and receiving 30 packets
classified according to a QS requi renment respectively, wherein, the
transmtting part conprises: a first scheduling part for determning
transmi ssion order for packets to be transm@®ted; 35 a dividing part
provi ded for each QS class for dividing the packets to be transmtted of
whi ch transm ssiqgn order is_determ ned by the first -43 schedul i ng part
into a plurality ¥AL bYctPAMEDY I®it a units in each Q0S class; a
transmtter-side retransm ssion control part for applying a

transmtter-side retransnis§|og %égggﬁwgréﬁgﬁeggl#ﬂ ﬁggngpg%Flass to the
e

data unit that belongs to onée of asses speci & type
packets and i s ortatsmhetingapasikes ot sifiednetherdingditng part; and a.

schedul i ng past fcﬂfaﬁﬂ?%f”@e&v@%tea (Jg%sanlfeea@l,bemhhen%%h\t gd froma set

of data units |nclud|n a, data éﬁﬂ at ongs to aqne QS cl asses not
specified for dat‘%Fq’ﬁJ‘E baLRE: 2O8%d % BT HENIRFoRPERe &PE ®arkYart, and
a data unit that mmsssmonnmemﬁaotme:cﬁqﬁ:maﬁgeehspeeeblsed,ff :.0or 15 data

type packets and is obtaine f t er |de retransm ssion
control part, according to gﬁe %%gkggﬁhl éé fransnitting t he

sel ected data unit, the recéﬁ&ﬁﬁ&lmﬂwsQﬂnﬁntseélYZB foBecdiasay;- si de
retransm ssi pp control partdﬁo&dmwy)gr&héué@c§ggggtstgebge&&@ygﬂf%%éw

control process i,n each. Qos, cl ass the data, unit ,that bel ongs e of
the QoS classes eci¥9edds 5P %i@ 'ﬁﬂiKg}isanﬁhtg SnB?HFﬁ x i ved
data 25 units; amnﬁﬁﬁm%rmhgegaﬂﬁtﬁamnﬁﬁﬁﬁﬁﬁmdgtraneacthms cdrassf he dat a

units that bel ong:-ge& ﬁg@dgﬁegﬁgn%sﬁ@ﬁlagt spacified far data type
packets and are same of the received data unitS, and.the data 30 units that

bel ong to one of the QoS cl ABBLYiDSe@ i AP B} tHaTaSEfiBe THACRASI IR R o
obt ai ned frohﬁtmmdnxxﬁyeprstéesrmb%ﬁhﬁndStanuﬁQﬂttelbaam&dh%mkxxm@ress

the original. packflen el SETLLRISIAG JL1{ ANSMHSS! OB GANLEA . 35 PArfo .

generates a retransm ssion req uest control~sig te
requested to be|4ﬁ¢%ﬂ%h@?t§é0#@ténother packet

in the receiving node,
receiving sequentially the data unit
20 transmitted from the transmitting node;
applying a receiver-side retransmission
control process to the received data unit to be
assembled when the received data unit belongs to one
of the QoS classes specified for the data type
25 packets; and
assembling a plurality of received data
units to decompress the original packet in each QoS
class.

30

2. The packet transmission method as
claimed in claim 1, wherein:
35 the queued packet to be transmitted is
divided into a plurality of the data units only when
there is no data unit which is not yet transmitted



-94 transmtting/receiving apparatus comunicating with the packet
transmtting/receiving apparatus, the scheduling part perfornms a scheduling
process on the retransm ssion request control 5 signals with the data unit
to be transmtted, the transmtting part further conprises: the classifying
part for classifying and. outputting the reBbansm ssion request control
signals transnmitted fromthe opposi ng packet 10 transnitting/receiving
apparatus into the transmtter-side retransm ssion control part, and the
transmtter-side 34 rRALANGSI §8 AR roAmeaeSoal passatso thiee wrhestil i ng part
the data unit i nhgaked By bRetrldaaSERES§i on request control 15 signa
transmtted fromthe opposing packet transmtting/receiving apparatus upon
the retransm ssion request control signal being input. 20 18. The packet
transmtting/receiving apparatus as clainmed in e~aim 17, wherein; the
transmtting gart further conprises a 25 header conpressing part for

appl ying a header conpression process in a predeterm ned manner to the
packet to be transmitted; the receiving part further conprises a header
deconpression part; 30 the divirgiengGaradt dt ¥aA8R18sh8RIANPY essed packet
obtai ned fromthe_header, ¢co essing part_into a plurality of the

pr edet er ni ned dafanﬁHﬁ?g;lPH§&3§§bgblfﬂbeﬁﬁf?‘applies t he assenbling 35
process to the plurality of thiee queatst epacket tat heunixias st tesxdbngs ess t he

header - conpr ggsedy PALKES: iaRE a v@%ggfigyaggrtgchgE esHidL Rafd apphies a
header deconpression grgcesg correspondi ng to the header conpression
process in the hed donPPEssing part to the header-conpressed packet

obtained from5 the assenbl bne pa ttieo dietoanpress bbeodigigiiado packet . 10
19. A packet transgqiLi r.a r Lt Lag.p ts classified
neeiitiog apaare ;f;gonlg Upd 2PSHLL! HAGaPAGHSIS £

according to a QoS requirenen ransmttng apparatus
conpri si ng: transmitted.

15

4. The packet transmission method as
20 claimed in claim 1, wherein:
the transmitting node applies a header
compression process to the queued packet to be
transmitted in a2 predetermined manner, and divides
the header-compressed packet into a plurality of the
25 predetermined data units; and
the receiving node applies to the
assembled packet a header decompression process
corresponding to the header compression process.

30
5. The packet transmission method as
claimed in claim '2, wherein:
35 ‘ the transmitting node applies a header

compression process to the queued packet to be
transmitted in a predetermined manner, and divides



15 a dividing part provided for each Qo5 class for dividing a packet to be
transmtted into a plurality of predeterm ned data units in each QoS cl ass;
a transmtter-side retransm ssion control 20 part for applying a
transmtter,side retransm ssion control process in each QS class to the
data unit that belongs to one of QoS classexlspecified for data type
packets and is one of the data units obtained fromthe dividing part; and
25 a scheduling part for selecting a data unit to be transmtted froma set
of data units in&h&dihRpdexatenpressedapasdongste anelotabBycbdssas not

specified for dapaeddura mrckedsqand Laielt.aifigfl fromthe dividing part, and
.a data unit 30 that belongs, to one of the 5 cl asses specified for data

type packets and is obtai net'$ r bAFERY IPTaRGHS t3RRLI R Fet ERAsn ssion
control part, andstsemisid tpagkébeashkadeed dadanpiréssidh prod€sa0. The

packet transmgtti cLaimed in claiml19 wherein: the packet
transnittingq%ppgﬁ%ﬁgyﬁqﬁﬁ#gﬁa%%n%ﬁfs $3095 SAMPLLIHT LR SPRGEREST far
applying a S header conpression process in a predeterm ned manner to the
packet to be transmitted; and the dividing part divides a headerconpressed
packet obtained fromthe header conpressing part into a plurality of the 10

predeterm ned data units. 15 21. A packet transm tting~apparatus for
transmtting packets classified according to a QoS requirenent, the packet

transmtiing@pparatus comgi Sig: pBckehSle AURGPENCHU | N8 RAG! 2 LOT
sel ecting 20 cl asses havi ng hj gt pPlority or transm ssion from QoS cl asses
specified for dafd2ifsd pPdtketd3ima3se¥B/d ode- schedul i ng part for selecting

clas$$$ 2a¥ingdhigh prioHtﬁméOtraﬁaﬂifh$ﬂgﬁ?d¢§¥a§$mi@%a?sggaa@&d
specified for da e packets: afir i vidi r r dividing a
gueued packet toggéu trin%%%té%cﬁéggnéf’n&%\eo ‘%‘h%“%ﬁ%%%é%& ggl g@t ed by the
first pre-schedultcagsparttecht b aa pbyrdeiteyroingsd dunre ni neddddiwideist s; a

second divi ding pak! HedadhVisthpress3dQ puued Wt'atﬁlefaiiéysgift ek
bel onging to the gp%t' cl ass ge ect ed bipphe second pre-schedul'i ng part
into a pluralityPbfoERe T RRT etdFAcPdatd @9 s; a transmitter-side

retransm ssion control parttherrepphying addearspplies -sodeheet ransm ssion

3,5 Cfné rol dProce§§ts'fe9ﬁ:Ilrc}.ﬁi neskeb+t Q@ Realyedn Wl ddifith 4 9s Pon dpybded sby the
'rs tviding p%%r&éﬂ%onding to the header compression process.

20

7. A packet transmission system for
25 transmitting packets classified according to a QoS
requirement from a transmitting node to a receiving
node, wherein, '
the transmitting node comprises:
a dividing part provided for each of QoS
30 classeés for dividing a packet to be transmitted into
a plurality of predetermined data units in each of
QoS classes;
a transmitter-side retransmission control
part for applying a transmitter-side retransmission
35 control process in each QoS class to the data unit
that belongs to one of QoS classes specified for
data type packets and is one of the data units



a scheduling part for selecting either one of the QoS cl asses specified
for data type packets or one of the Qos classes not specified fax data type
packets to be transmitted, transmtting the data.unit obtained fromthe
transmtter-side 5 retransm ssion control part when the QvS cl ass specified
for data type packets is selected, and tras®&m tting the data unit obtai ned
fromthe second dividing part when the QS class not specified for data
type packets is selected. 10 22. The packet transmtting apparatus as 15
clai med in cl ai moprtaiied ef nomt hbepddddimaarmsant t i amd appar at us, furt her

conprises a header conpressing.pant1ifl %@&lryifwras%fé@@ ngogpasg_%i on

process in a predeLerninﬁg manner to thefpacket to be transmtte 20 the
di vi di ng part di VWdds &P RAEFEBAPL-EEELd Ik et THE L hedrER OBNERE header
conpr essi ng part inetlmdimpgusadaty ohithenertedsdBsmgetb dehe gRi hss 25 23. A

packet transmtti QR? r s rtansmitti ckets classified according
to a QS 30 ?%qufgghen : @%g %égﬁé%aggq%g 'fﬂgﬁg %f%%%geﬁﬁnﬁpgsﬁﬁg: a
first schedul i ngopdainest feerrFhai A§viddnshinestion andea datapaviéts to be

transmtted; a digwadi e PAE§s PEEVbHE oFOR HRAGHL S0S 39 £4 as5e £ 9% 1 diavisding
t he packets to bﬁltra smtted gf mhlca Lraniglsslon géder i s determ ned by
the first schedul3f§ parke i REGFEERI ARG Ay ORTHIRRRLtEF MM nkl® - 48 data

units in each QoSrelressitetraidai reerasistd yetosansmissobDnpsentrangpart for
appl ying a t1@ns Pl fleng eLh@Nsll a3kay J%%P{ Ocgzg 1 n each QoS
al be 0 c

class tv the data unit 5t ongs ,to one cl asseés specified for
data type packets and is onkh®f reAElHAPY MHds FHRRIheelSfrom the dividing

part; and 8 receiver-side retransmission control
part for applying a receiver-side retransmission
control process in each QoS class to the data unit
15 that belongs to one of the QoS classes specified for
data type packets and is one of the received data
units;
an assembling part for assembling in each
QoS class the data units that belong to one of the
20 QoS classes not specified for data type packets and
are some of the received data units, and the data
units that belong to one of the QoS classes
specified for data type packets and are obtained
from the receiver-side retransmission control part
25 to decompress the original packet.

30 8. The packet transmission system as
claimed in claim 7, wherein:
the transmitting node further comprises a
header compressing part for applying a header
compression process in a predetermined manner toc the
35 packet to be transmitted; '
the receiving node further comprises a
header decompression part;



a scheduling part for selecting a data unit to be transmtted frroma set
of data units 10 including a data unit that belongs to one of QoS cl asses
not specified for data type packets and is obtained fromthe dividing part,
and a data unit that belongs to one of the QoS classes specified for data
type packets and is obtained fromthe 15 tradsnitter-side retransnission
control part, according to the QoS requirenent, and transmtting the

sel ected data unit. 20 24. The packet transmtting apparatus as clained in
claim 23, wherein: the pack&het davsifl¥ng Rpappataidssf ar hieede2s conpri ses a

header conpressi ngomprésted BRRKEN G NBREET £ EORPERESh@QR JRILOCeSS in a
predeterm ned manner_to the packﬁ}.tqébe trfns tied; thg di viding part
di vi des a header COMPPESERYFalRET el PP thE Réad®® 30 conpressing

part into a pluraregebérmhvedr ddatzenumitesl; data units, 35 25. A packet
receiving appagratus for recemwgl NAEIE] i fLedraccaqn

-49 requirene%t in the forn?g% %%edeté?%?%gggﬁgtgbﬁgﬁgg ?ﬁ%%qﬂﬁ%%ﬁﬁ%ﬁﬁf
packets axe di vi RRPCERE pAckEe Py aphaFheuBredmserdimgd sdata
recei ver-side retumitssi §6i decenpiredls 1parkieide rapphpiregsad eeRikess - si de
retransm ssion cqﬂ%%ol process in each QoS class to the data unit that
bel ongs to one of e QoS classes specified for data type packets and is
one of the received data unithg, he@dar adesermhpbrags pant pRat appdiEs iy in

each QoS cl agg theslaéa HEEE&FEQ%tsiQﬁ{ %é@sgn@oeiegﬂgn_@%gd@% not
specified for cku§?%%§§ Eacke s and axe sone of %ge recej ved data unjts,
S

and the data unit BMBAG S VhPTICETHR tBStRPassaders RN TI Y or
data type, packetmamndtar ehebh@iankd:faomp tdesedcpacietsiobtained from

retransm ssi on~c o] : CONPrEss LGN packet.... .20 26. A
packet receivingqg%%aézggghﬁgggggéelvfﬁg %%%ﬁ%?gbgkagéff?%éigggg?ding to
QoS requirenent iRRERETE or m of predeterm ned data units 25 into which the
packets are pbocessed for header conpression and divided, the packet

recei ving apparatus conprising: a receiver-side retransm ssion control part
for applying a receiver-side retransm ssion 30 control process in each QS
class to the data unit

9. A packet transmission system for

20 transmitting packets classified according to a QoS
requirement from a transmitting node to a receiving
node, wherein,

the transmitting node comprises:
a first pre-scheduling part for selecting

25 classes having high priority for transmission from
QoS classes specified for data type packets;

a second pre-scheduling part for selecting
classes having high priority for transmission from
QoS classes not specified for data. type packets;

30 a first dividing part for dividing a
gueued packet to be transmitted belonging to the QoS
class selected by the first pre-scheduling parxt into
a plurality of predetermined data units;

a second dividing part for dividing a

35 queued packet to be transmitted belonging to the QoS
class selected by the second pre-scheduling part
into a plurality of the predetermined data units;



t hat bel ongs to one of the QS classes specified for data type packets and
is one of the received data units; an assenbling part for assenbling in
each 35 QoS class the data units that belong to one of the QoS cl asses not
specified for data type packets and are sone of the received data units,
and the data -50 units that belong to one3éf the QoS cl asses speC|f|ed
for data type packets and are obtained fromthe receiver-side

retransm ssion control part to deconpress t he header-conpressed packet; and
5 a header deconpression paft %ﬂﬁﬁ%@%gsadﬂeéSEFaBé@éﬁﬁﬁQQHQﬂ?RF%kess

to the headerconppgﬁseﬂoﬁaabylyﬂﬁgﬂdkaiﬁgmatheraSQQGD&b&&dﬁ%ﬂlééhon
deconpress the or

ket
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specified for data type packets and are some of the
25 received data.units, and the data units that belong
to one of the QoS classes specified for data type
packets and are obtained from the receiver-side
retransmission control part in each QoS class to
decompress the original packet,
30

10. The packet transmission system as
35 «claimed in claim 9, wherein:
the transmitting node further comprises a
header compressing part for applying a header
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the assembling part applies the assembling
10 process to the plurality of the predetermined data
units to decompress the header-~compressed packet;
and

the header decompression part applies a
header decompression process corresponding to the
15 header compression process in the header compressing
part to the header-compressed packet obtained from
the assembling part to decompress the original
packet.

20

11. A packet transmission system for
transmitting packets classified according to a QoS
25 requirement from a transmitting node to a receiving
node, wherein,
the transmitting node comprises:
a first scheduling part for determining
transmission order for packets to be transmitted;
30 a dividing part provided for each QoS
class for dividing the packet to be transmitted of
which transmission order is determined by the first
scheduling part into a plurality of predetermined
data units in each QoS class;
35 a transmitter-side retransmission control
part for applying a transmitter-side retransmission
control process in each QoS class to the data unit
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10 data type packets and is obtained from the
transmitter-side retransmission control part, and
transmitting the selected data unit, and
the receiving node comprises:
a receiver-side retransmission control
15 part for applying a receiver-side rétransmission
control process in each QoS class te the data unit
that belongs to one of the QoS classes specified for
data type packets and is one of the received data
units;
20 an assembling part for assembling in each
QoS class the data units that belong to one of the
QoS classes not specified for data type packets and
are some of the received data units, and the data
units that belong to one of the QoS classes
25 specified for data type packets and are obtained
from the receiver-side retransmission control part
to decompress the original packet.

30

12. The packet transmission system as
claimed in claim 11, wherein:
the transmitting node further comprises a
35 header compressing part for applying a header
compressidn process in a predetermined manner to the
packet to be transmitted;
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the header decompression part applies a

header decompression process corresponding to the

header compression process in the header compressing

part to the header-compressed packet obtained from

15 the assembling part to decompress the original
packet.

20

13. A packet transmitting/receiving
apparatus comprising a transmitting part and a
receiving part for transmitting and receiving
packets classified according to a QoS reguirement

25 respectively, wherein,

the transmitting part comprises:

a dividing part provided for each QoS
class for dividing a packet fo be transmitted into a
plurality of predetermined data units in each QoS

30 class;

a transmitter-side retransmission control
part for applying a transmitter-side retransmission
control process in each QoS class to the data unit
that belongs to one of QoS classes specified for

35 data type packets and is one of the data units
obtained from the dividing part; and

a scheduling part for selecting a data
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1" }oP! ll"NllO@@ﬁ§$%05 7pp ying a recelver-side retransmission
control process in each QoS class to the data unit
that belongs to one of the QoS classes specified for
data type packets and is one of the received data

15 units;

an assembling part for assembling in each
of QoS classes the data units that belong to one of
the QoS classes not specified for data type packets
and are some of the received data units, and the

20 data units that belong to one of the QoS classes
specified for data type packets and are cobtained
from the receiver-side retransmission control part
to decompress the original packet,

the receiver-side retransmission control

25 part generates a retransmission request control
signal to indicate a data unit requested to be
retransmitted to another packet
transmitting/receiving apparatus communicating with
the packet transmitting/receiving apparatus,

30 the scheduling part performs a scheduling
process on the retransmission request control
signals with the data unit to be transmitted,

the transmitting part further comprises:
a classifying part for classifying and

35 outputting the retransmission request control
signals transmitted from the opposing packet
transmitting/receiving apparatus into the
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unit indicated by the retransmission request control
5 signal transmitted from the opposing packet
transmitting/receiving apparatus upon the
retransmission request control signal being input.

10

14. The packet transmitting/receiving
apparatus as claimed in claim 13, wherein:
the transmitting part further comprises a

15 header compressing part for applying a header
compression process in a predetermined manner to the
packet to be transmitted;

the receiving part further comprises a
header decompression part; .

20 the dividing part divides a header-
compressed packet obtained from the header
compressing part into a plurality of the
predetermined data units;

the assembling part applies the assembling

25 process to the plurality of the predetermined data
units to decompress the header-compressed packet;
and

' the header decompression part applies a
header decompression process corresponding to the

30 header compression process in the header compressing
part to the header-compressed packet obtained from
the assembling part to'decompress the original
packet.

35
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15. A packet transmitting/receiving
apparatus comprising a transmitting part and a
receiving part for transmitting and receiving
packets classified according to a QoS requirement

5 respectively, wherein,

the transmitting part comprises:

a first pre-scheduling part for selecting
classes having high priority for transmission from
QoS classes specified for data type packets;

10 a second pre-scheduling part for selecting
classes having high priority for transmission from
QoS classes not specified for data type packets;

a first dividing part for dividing a

queued packet to be transmitted belonging to the QoS
15 class selected by the first pre-scheduling part into
a plurality of predetermined data units;

a second dividing part for dividing a
queued packet to be transmitted belonging to the QoS
class selected by the second pre-scheduling part

20 into a plurality of the predetermined data units;

a transmitter-side retransmission control
part for applying a transmitter-side retransmission
control process to the packet to be transmitted to
be divided by the first dividing part; and

25 a scheduling part for selecting either one.
of the QoS classes specified for data type packets
or one of the Q0SS classes not specified for data
type packets to be transmitted, transmitting the
data unit obtained from the transmitter-side

30 retransmission control part when the QoS class
specified for data type packets is selected, and
transmitting the data unit obtained from the second
dividing part when the QoS class not specified for
data type packets 1is selected, and

35 the receiving node comprises:

a receiver-side retransmission control
part for applying a2 receiver-side retransmission
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dgtaé%§ge packets and is one of the received data
units;
S an assembling part for assembling in each
QoS class the data units that belong to one of the
QoS class not specified for data type packets and
are some of the received data units, and the data
units that belong to one of the QoS classes
10 specified for data type packets and are obtained
from the receiver-side retransmission control part
to decompress the original packet,
the receiver-side retransmission control
part generates a retransmission request control
15 signal to indicate a data unit requested to be
retransmitted to another packet
transmitting/receiving apparatus communicating with
the packet transmitting/receiving apparatus,
the scheduling part performs a scheduling
20 process on the retransmission request control
signals with the data unit to be transmitted,
the transmitting part further comprises
the classifying part for classifying and outputting
the retransmission request control signals
25 transmitted from the opposing packet
transmitting/receiving apparatus into the
transmittei—side retransmission control part, and
the transmitter-side retransmission
control part ocutputs to the scheduling part the data
30 unit indicated by the retransmission request control
signal transmitted from the opposing packet
transmitting/receiving apparatus upon the
retransmission request control signal being input.

35
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100" 10" apparatus as claimed in claim 15, wherein:

the transmitting part further comprises a

header compressing part for applying a header
5 compression process in a predetermined manner to the

packet to be transmitted;

the receiving part further comprises a
header decompression part;

the dividing part divides a header-

10 compressed packet obtained from the header
compressing part into a plurality of the
predetermined data units;

the assembling part applies the assembling
process to the plurality of the predetermined data

15 units to decompress the header-compressed packet;
and .

the header decompression part applies a
header decompression process corresponding to the
header compression process in the header compressing

20 part to the header-compressed packet obtained from
the assembling part to decompress the original
packet.

25

17. A packet transmitting/receiving
apparatus comprising a transmitting part and a
receiving part for transmitting and receiving
30 packets classified according to a QoS requirement
respectively, wherein,
the transmitting part comprises:
a first scheduling part for determining
transmission order for paékets to be transmitted;
35 a dividing part provided for each QoS
class for dividing the packets to be transmitted of
which transmission order is determined by the first
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a transmitter-side retransmission control
part for applying a transmitter~side retransmission
5 control process in each QoS class to the data unit
that belongs to one of QoS classes specified for
data type packets and is one of the data units
obtained from the dividing part; and
a scheduling part for selecting a data

10 unit to be transmitted from a set of data units
including a data unit that belongs to one of QoS
classes not specified for data type packets and is
obtained from the dividing part, and a data unit
that belongs to one of the Q0S classes specified for

15 data type packets and is obtained from the
transmitter~side retransmission control part,
according to the QoS reguirement, and transmitting
the selected data unit,

the receiving part comprises:

20 a receiver-side retransmission control
part for applying a receiver-side retransmission
control process in each QoS class to the data unit
that belongs to one of the QoS classes specified for
data type packets and is one of the received data

25 units;

an assembling part for assembling in each
QoS class the data units that belong to one of the
QoS classes not specified for data type packets and
are some of the received data units, and the data

30 units that belong to one of the QoS classes
specified for data type packets and are obtained
from the receiver-side retransmission control part
to decompress the original packet,

the receiver—-side retransmission control

35 part generates a retransmission request cont:él

signal to indicate a data unit requested to be

retransmitted to another packet
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the transmitting part further comprises:
the classifying part for classifying and.
outputting the retransmission reguest control
signals transmitted from the opposing packet
10 transmitting/receiving apparatus into the
transmitter~side retransmission control part, and
the transmitter-side retransmission
control part outputs to the scheduling part the data
unit indicated by the retransmission reqguest control
15 signal transmitted from the opposing packet
transmitting/receiving apparatus upon the
retransmission request control signal being input.

20

18. The packet transmitting/receiving
apparatus as claimed in claim 17, wherein;:
the transmitting part further comprises a

25 header compressing part for applying a header
compression process in a predetermined manner to the
packet to be transmitted;

the recelving part further comprises a
header decompression part;

30 the dividing part divides a header-
compressed packet obtained from the header
compressing part into a plurality of the
predetermined data units;

the assembling part applies the assembling

35 ©process to the plurality of the predetermined data
units to decompress the header-compressed packet;
and
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packet.

10
19. A packet transmitting apparatus for
transmitting packets classified according to a QoS
requirement, the packet transmitting apparatus
comprising:
15 a dividing part provided for each QoS

class for dividing a packet to be transmitted into a
plurality of predetermined data units in each QoS
class;
a transmitter-side retransmission control

20 part for applying a2 transmitter-side retransmission
control process in each QoS class to the data unit
that belongs to one of QoS classes specified for
data type packets and is one of the data units
obtained from the dividing part; and

25 a scheduling part for selecting a data
unit to be transmitted frxom a2 set of data units
including a data unit that belongs to one of QoS
classes not specified for data type packets and is
obtained from the dividing part, and a data unit

30 that belongs to one of the QoS classes specified for
data type packets and is obtained from the
transmitter-side retransmission control part, and
transmitting the selected data unit.

35
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to the packet to be transmitted; and

the dividing part divides a header-
compressed packet obtained from the header
compressing part into a plurality of the

10 predetermined data units.

15 2l1. A packet transmitting apparatus for
transmitting packets classified according to a QoS
requirement, the packet transmitting apparatus
cemprising: |

a first pre-scheduling part for selecting

20 classes having high priority for transmission from
QoS classes specified for data type packets;

a second pre-scheduling part for selecting
classes having high priority for transmission from
QoS classes not specified for data type packets;

25 a first dividing part for dividing a
gueued packet to be transmitted belonging to the QoS
class selected by the first pre-scheduling part into
a plurality of predetermined data units;

a second dividing part for dividing a
30 queued packet to be transmitted belonging to the QoS
" class selected by the second pre-scheduling part
into a plurality of the predetermined data units;
a transmitter-side retransmission control
part for applying a transmitter-side retransmission

35 control process to the packet to be transmitted to

be divided by the first dividing part; and
a scheduling part for selecting either one
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5 «retransmission control part when the 00S class
specified for data type packets is selected, and
transmitting the data unit obtained from the second
dividing part when the QoS class not specified for
data type packets is selected.

10

22. The packet transmitting apparatus as

15 claimed in claim 21, wherein:

the packet transmitting apparatus'further
comprises a header compressing part for applying a
header compression process in a predetermined manner
to the packet to be transmitted;

20 the dividing part divides a header-
compressed packet obtained from the header
compressing part into a plurality of the
predetermined data units.

25

23. A packet transmitting apparatus for
transmitting packets classified according to a QoS
30 requirement, the packet transmitting apparatus
comprising:
a first scheduling part for determining
transmission order for packets to be transmitted;
a dividing part provided for each QoS
35 class for dividing the packets to be transmitted of
which transmission order 1s determined by the first
scheduling part into a plurality of predetermined



1'110%t& ()- WeS9Oeeee6 PLI[ , 10%' !y 10%p+p& ()- Y10% ()- 10 10 10's’,
109 ()- !, 109& ()- 98N&&a' 9% ((WUBPLf! 109& ()-!} y 109& ()-!'y

109 ()-!'py 109€CC& ()-!"y 109%:": & ()-'y 109% " & ()- ({)*5*8**wX6P1!
710%{ & ()- Sy5

109 ()-! fL3& 10% : & ()-! fLS& 109& ()-! 448& 109& ()-!fL$& 109%2>2& () - **
*xx4 Pl 710%{!j @ 10%&' ()-Y ! 9z 10%W& ()-!9z 10%=a=& ()-- 10%vE& () -
10{{ 10{{

10{{---.."// zX6PEETSE UNLOE (1) -€2CBSLOSOWIMES() - | Q 98" | 10%& () -1 9% | 10%PP

! s 0 1 /R AN 0 |
Tove () 1 @O () oM LORRTATIL a6 oomd 9o oo hape ERiucny
13] ¢" "Headi ng 28Rt " ARRY !Hﬂ%"a"Hé&&%ﬁ}tﬁﬁ%fsT4%aﬁ¢hga53F6351Headlng
63] c" "Headi ng 73patr dﬂleqxhd@ﬁﬁ]ﬁ" laleadlqwa W5 A tdetryl §abar agraph
fP;t 24gg <>%§DEE?9NPE%®§§&%EQ%? nerv%?s ﬁ%@%ﬁ?@u%ﬁ%F*flﬁﬁaégr
2 @E>HOK@ PRUXZ Y@ 2R IWQE/WAW%W&VEJMV\@.E@@MB rhe), dadawesgts/ 1
obtained from the dividing part; and
a scheduling part for selecting a data
unit to be transmitted from a set of data units
10 including a data unit that belongs to one of QoS
classes not specified for data type packets and is
obtained from the dividing part, and a data unit
that belongs to one of the 00S classes specified for
data type packets and is obtained from the
15 transmitter-side retransmission control part,
according to the QoS requirement, and transmitting
the selected data unit. |

20

24. The packet transmitting apparatus as
claimed in claim 23, wherein:
the packet transmitting apparatus further
25 comprises a header compressing part for applying a
header compression process in a predetermined manner
to the packet to be transmitted;
the dividing part divides a header-
compressed packet obtained from the header
30 compressing part into a plurality of the
predetermined data units,

35
25. A packet receiving apparatus for
receiving packets classified according to a QoS
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requirement in the form of predetermined data units
into which the packets are divided, the packet
receiving apparatus comprising:

a receiver-side retransmission control
part for applying a receiver-side retransmission
control process in each QoS class to the data unit
that belongs to one of the QoS classes specified for
data type packets and is one of the received data
units;

an assembling part for assembling in each
Qos$ class the data units that belong to one of the
QoS classes not specified for data type packets and
are some of the received data units, and the data
units that belong to one of the QoS classes
specified for data type\packets and are obtained
from the receiver-side retransmission '‘control part
to decompress the original packet.

26. A packet receiving apparatus for
receiving packets classified according to QoS
requirement in the form of predetermined data units
into which the padkets are processed for header
compression and divided, the packet receiving
apparatus comprising:

a receiver-~side retransmission control
part for applying a recelver-side retransmission
control process in each QoS class to the data unit
that belongs to one of the QoS classes specified for
data type packets and is one of the received data
units;

an assembling part fer assembling in each
QoS class the data units that belong to one of the
QoS classes not specified for data type packets and
are some of the received data units, and the data
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units that belong to one of the QoS classes
specified for data type packets and are obtained
from the receiver-side retransmission control part
to decompress the header-compressed packet; and

a header decompression part for applying a
header decompression process to the header- .
compressed packet obtained from the assembling part
to decompress the original packet.



