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METHCD AND SYSTEM FOR ALLOCATI NG RESOURCES  The
invention relates to a nethod and a systemfor allocating
resources. It Sapplies in a lonmmunications network,
particularly to comrunications in a wireless network. The
present invention finds its application in the field of

W rel ess networks operating on the principle of Tine

Di vi si OMEVHIOD AN® S¥ESTEM POR ALIGCATING RESTISRCEEher -
things, and in a nonexclusive manner, it applies to the
communi cations in an "ad hoc" distributed network and in

Faetihgahtian refitds feWglthddl atdia adtdiaciot ?éﬂ@céﬁﬁ@?t%sg@&és.hﬁs

an urgently nature. 15 There are several techhiques
ﬁﬁR'ieﬁg'ﬂ 2 peFsiuIctipgs Jiedverk, dadipulasly tsecamerni¢adionarin oais
URBless Qetvwifik Vi ces of a network. Frequency-Division

Mul tiple Access or FDVA, for exanple, consists in

di vi di ng the bandwi dth of a comruni cation bearer into

Coinak e, PGB Hndi” OF GroplodtRa ' Aachls afteSs AREFGRs <
opettating owithned priveciise we TinmeBivaiealiLkigle' Sdoeks br ARMAN

all ocating a given tine slot to each service or user. The
users then transmt data on different tine slots. In an

Afhdhest MEMAOKkingPEaR@tihNE ABNdRRISTTEMNANENCitPhSpIied to the
station or a network node plays the role of network

eoBFNiratieRs yam|addwgt disgibukas retypdeanss partEslanine retvarle
\VE-T g ' l,ng to their

ngﬁiﬂmggmﬁﬁgeétgjgsﬁaﬁ%ﬂm@gthe central node,
mast er node, "schedul er" or "cluster head". Each network

0 Le.. . as ' Wi, t user a
386G el e AR Rup Y nRduE PERENE okl Betih e inirey
thegharhiut usatseort :ﬁemisﬁﬁ bba artivdrkeFreqas dyi-IDiivts%ocr)\OlfIA_ Kltiple Accefe.s
i nterconnection wth existing structure e use
OhFOMA B GramBlewsersisiaduichatng e, Baidnintres'am gomaineaton
abhee Qﬁﬂopﬂisﬁma’&‘iﬂﬁﬂby DRhWe eNintd Qivisie niMiplé hecesd \(TI9I§1$\-)
In addition, in such a network, the data to be

cPasisi b tdiding thetting Intpanealt ineersalfreor o ity sompbimes
X SotsV 9hE & aHéc!E‘ﬁﬁg %Pbia’eﬁ FRiAEK4t (d BadPRERATB S%éf. 7R9
ns) and the transm ssTon“del ays nust theretore be
wbeistheretiansDnit tata ot diierehttirde stokee | oss of a few packets
of this data type does not significantly harmthe quality
of transm ssion. On the contrary, for the background

ti af fadchad mestwovid) iopbratiay romsthe dEVA @riseipten diastytidr af & inetwork h

Hade 'X,st W 2"t BMWR cdotdinaldt by’ BISEHNG. (e MBhsmistion
moments to the various users or services according to their requirements. This
node may be called the central node, master node, "scheduler" or "cluster
head". Each network node, for example, may be associated with a user or a
service. Ad hoc networks have the advantage of allowing high bit rate transfers

and the possibility of interconnection with existing structures.

The use of this type of network requires very precise and fair allocation
management between the users or the services. In addition, in such a network,
the data to be fransmitted do not all have the same requirements. For example,

voice "times out" rapidly (in approximately 250 ms) and the transmission delays
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5 subjected to delays but it is inperative that all the
packets are transmtted. The requirenents expressed by

the nodes may be associated %ith the quality of service
(QS) of the associated service. The quality of service

st R orS e dHinkRee ORI Sley RARETRE' B PR Rheksie o
thiselatep hypei doasnnatnslgmibtardlpi Hartythe 1ualigr ofotransyuiesien. On the

t hods f h | | ti f .
ERPTENT ) enatOreinpiatis Fiafs wPER pBPsingfp acorare S
Rithsio el e "ddnEhints, suchtad for @@?gﬂl?lle!nﬁtgl, Whé gja{@mwbe

rjorjities or "priorit euj ng": fai schedul i.n
bRkt 6 Setavaitihl % s i Al e el v e ae
Fe HieRgntD bxplek s *B?Scﬁé* fbdes gy be Rebedidd Wah A€ Audith bf
to a determned traffic class or "class-based queul ng or

eBwice (rS)cofdbs assaeigtepesapdsedltnavalilurbeervise ipapaniied by
ﬁ’cgbﬁgr%n{erf&s%ég%éfn? fehflr&y én%gﬂe fo0hAtd tReMsIN SuBh A9 tREbit
an cheddl h

static Ing W relative priorities
catepiarsalt tone, précisidnadd nelgbiityant ee request or " Custom
gueui ng". US patent 2003/0198204 di scl oses a net hod and
system for allocating resources for the transm ssion of
dafriaus ulpjeret ethriagenmeat inmathods Jer e ealloCatiHn 25 resources are

constraints.. This system nmakes it possible to schedule
tCPHP'f"ilygk’?OrWW 'Pé\t‘]‘? QF'@ya%{egmoﬁ-rampi‘?-i c allocation paranmeters

thep, Fh¥t iReRBE diGr thiF® or der thanks to conpensation
coefficients conputed according to the flow, the

wei ghsiatig stharkiling withebgoleteeprinnities he"poioriyrqueping30 Thi s

S O L, P ELLAR U Su2 el RGP

det er minguuingy" $0 ticveBadadad e@irdgdr exanpl e depends on
speakers), conpensation does not seemsufficient to nmak

t he® aﬁﬁh@é’@ﬂg LEERIENg TiRe 2aH8SIMANPENIRIEC CERFS &I oqﬁsq—l?qsleﬁe
by i Hhélﬁnggf F;Béi‘l".n‘?ﬁe ERSRANday Be ibABES bALE Wb B beRisters

variable t c. Furthernore, in this system the
concepticlpas thenpringitic intedacederaiiginatiog Perdrani; #”d not absol ut e

Aory SRR SLfadfiffy Rt ERiSe ' BridtRRS’ Bbfipli8a OUR" A b&RIwith

guarantee request or "Custom queuing”.

US patent 2003/0198204 discloses a method and system for allocating
resources for the transmission of data subjected to quality of service (QoS)
constraints. This system makes it possible to schedule traffic initially based on
static allocation parameters then, by adapting this order thanks to compensation
coefficients computed according to the flow, the weighting time in the queue

and the priority.

This approach is well suited to traffic of the isochronous type such as video.
However, in the case of non deterministic sources (voice for example depends
on speakers), compensation does not seem sufficient to make the approach

usable. The adaptation is carried out little by little and cannot respond
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5by certain applications. For exanple, voice which "tines
out"” rapidly. Although they are effective, the various
resource-allocation techniques in the prior art have a
certain nunber of disadvant ages: they do not guarantee
schedul i ng according to the real urgency of the 10dat a;

timenedielp®d gRaBpP QBB Saliet € cl assification according to
the concepts of delay or timng out of data and therefore

they do not meke it possible to guarantee del ays i nposed

BUreeFrhére irP@R §,%8dh Ofg: coRBEbt of timing out oft d4EY of Bt B%l'é $Ohye
the probl enms of "'scheduling tor hi ghq y varl abl'e "an hoh
Bhgeluts anthiharefere degs net make it meselbledpiguarantee Yealage imprsed

" I on, a td\ eqent ed, i n
5 Sl on FEAhs Y SERHTE. oot PRI Bttt or
out put point of an interchange or of a transm ssion of

i nf ormat.i on bet ween stations. 20 A request
Bt bl 86 B dller Fisnitbup gRoo SbS ah atos e G asoin the
eprbrraftelaaesldéﬁainaﬂﬁﬁmérﬁdl%ad#ddﬂa%’s: application or a class
of service expressed by a network node to an all ocation
mech aH”fesynﬁ?f( {IRE OLURIRBHRG hedulng aeRardiBgdattherasali Waprey @ the
not ably¥taa specification of end-to-end quality of service.
25 The invention relates to a nethod of allocating

r esoutYsdq RobSUPRRLARSOM? lashieationiacserding & iy senweptsl of
nodes défégl%trgiﬁwiwop{ ST bR BREE (ﬂciihé‘t Aage & é%‘élgihfe%

node adapted to al l ocated resources, ‘characteriz
t hat gtareotgsrdedays iapobedby cettan fipplicatiomy astieps: 30- at

can r PVRUSHASN Sl e it et arSon Rl FEUGE) Spaeb

r equi deteeminigiic;trefffite central node allocates a lifetine
Atq, to each request Ftr,qgt according to the requirenent
gi of the request, and

in the description, "node" or "station” means any network entity implemented in
hardware or software that may be the input point or output point of an

interchange or of a transmission of data or information between stations.

A request characterizes a requirement for resource, such as for example a slot,
associated with an application or a class of service expressed by a network
node to an allocation mechanism (the scheduler). A requirement may indicate

notably a specification of end-to-end quality of service.

The invention relates to a method of allocating resources in a communication
network comprising several nodes adapted to transmit and receive data and a
central node adapted to allocated resources, characterized in that it comprises
at least the following steps:
- at least one node transmits one or more requests Ry to the
central node, each request Rnq being associated with a
requirement q;;
- the central node allocates a lifetime Aty to each request Rpqg

according to the requirement q; of the request, and




10

15

20

25

30

4 each request IR'gqt is scheduled in a queue according to
the lifetime Atql and the nonment of receipt tR of the
request, the first mrequestts Rigt in the queue are
retrieved for mavail able transm ssion nonents, 5- the

i strout 1 o b s R AR RS Bripd i e time

si gnal i ng Atpandathe rhéreent sfaessiptit epthereguddie schedul er to

t he nodes. 10{2{nt one enb[ogzi msngi1 of the invention, the
lifetime &' B} PHUGT R Fret ! o BHRYESTE ARIEBYRA Ry m gvailesle
appl i cati orafsBReioAtresmuwhtsh the request. So the requests
associated W th urgent or iInportant applications nay be

pl aced at thferegeghth rptHgvast aresehedidedpenmieen,| i feti ne may
be al | ocat ugst I it .
service (Qg_\%) tdg"’é'z"o‘{%ii%gt g(ﬁ tméfﬁsﬁ{é%%ﬁg@g@hﬁss%g tIfecr)]vvl%n
cl assi fi cadipadlingf flag carss thenatreosdittag fromt the getaddutey of the
service of & associ ated application and nakes it
possible to conply with the priorities between the
various quality of service |levels. Therefore, high

i Qri uests, may be fayored in the classjfication of
b PR Tion W8y Pl Smaycon elbeaiecubd igued
tdreotdimg t6 anst aglisatordfastdieatad Phit akd GBS 0GoatHRd ro Jelits
t he Leg&es& or according to the tinme allowed for the
t3SSACRIE Wih Yigentei imPagdpiaralieations imav breplreediatthe beginging
gFesS qlidudPossi bl e to satisfy 25the nost pressing requests
and to supply scheduling reflecting the real urgency of
t he packets. The network is for exanple an ad hoc

”ﬁ{é’%ﬁmeTﬂﬁylﬂef Qﬁcicré?eoalrcl gcéﬁﬁgstté)ccgrding to a quality of service
(QoS) associated with the request. This allows a classification of requests
according to the quality of service of the associated application and makes it
possible to comply with the priorities between the various quality of service
levels. Therefore, high priority requests may be favored in the classification of
the queue.

The lifetime may be allocated according to the time constraints of the
application associated with the request or according to the time allowed for the
transfer of the data associated with the request. This makes it possible to satisfy
the most pressing requests and to supply scheduling reflecting the real urgency

of the packets.

The network is for example an ad hoc network. The lifetime allocated to a
request may depend on the number of network nodes that the data to be
transmitted must pass through. This makes it possible to ensure transmission of

the data from end to end of a network.

It is possible to use a TDMA protocol. Therefore, the resources to be allocated

may be the moments of transmission.
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request may depend on the nunber of network nodes that
the data to be 30 transmtted nust pass through. This
makes it possible to ensure transm ssion of the data from
end to end of a network. 51 n one enbodi nent for equa
nonments of expiration, the requests in the queue are
schedul ed according to the quality of service of the

requests, a monent of expiration for request being
&Pnﬁgmbgggwtéw el manaantsrel exnigdan etbetr@qlmés B theqiueve

aRd séRuERINERor@ifg (E 4R (ﬁﬁallﬂf oﬁ iEEQHERE reqll Qagggwee er{f’%\é

conmprise a step conS|st|n Iscrimnatin
FEpirigablios ar eguest beiag d?lecflh@d rb@ﬁp@ rqnsiﬁl&blllfetlmeoﬁllesated toHbe

I ise a step in which it
?%&d\%g??rﬁﬂa%g rf’/\ﬁﬁ"te ﬁmr}?%eptr(gé@é;%e%ggt:e 10 tinmed out, and
the tined-out request(s) is (are) renoved fromthe gueue.

IS I t he managenent of tj nmed-out .dat hence
Tk oBiro a5k G °8 Bt sanebted e ARsrETH g, SethRpodie
Ipprigtubles eegicsts aadsiei as@rishille trbquéﬁﬁu‘fﬁé smethad Thgy, for

of the requests nay, for ex , consist in

hecki
e hler D153t crbrrishat Blepr N s oA ise Bhter i Estionip e
tirRdCaltr Sk tHéDﬂﬁQG o@if) FchuEst‘@)Gis TRER %m@@e@#@ﬂnrtﬁé RBuef THs

request is less than the current nonent request I'S

pdeMsY die ramageamtt rcértlrem:@uﬁ detat apd hqmgeumeleeﬂ itoposséde Ho
t |1 [ u

(AR Sl CORSL A Cylich el B 8 ol SR ARY g g

oequests, defi ned based on the Ilfetl me at the output of

the request, and the nonent of receipt of the request,
and the current nonent. If the nonment of expiration at

tThe duiopmg of the reguessd may, Ifelssmhpn tdaasiet!firf ebtnpmaiﬁ@rthe
he 2 k f

fmq%éq: ng gtﬁ%&lpbsofr eg% reques[1 W|th hvt\aD{:urr(Ier?’t m%Fne%zt(%nd |? tﬁe
moment of expiration of a request is less than the current moment, the request

is removed,

In another embodiment of the invention, each request is allocated a lifetime at
the output and a comparison is made between a moment of expiration at the
output, defined based on the lifetime at the output of the request, and the
moment of receipt of the request, and the current moment. If the moment of
expiration at the output of a request is less than the current moment, the

request is removed.
The network is for example a wireless network.

In one embodiment, it is possible for the lifetime allocated to a request to be
adjusted according to the priority or the time constraints associated with the
request. This makes it possible to provide these requests with a competitive
advantage in access to the resource since they will be systematically favored in

the classification in the queue.
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In one enbodinent, it is possible for the lifetine
allocated to a request to be 30 adjusted according to the
priority or the tine constrants associated with the
request. This makes it possible to provide these requests

' ety v vant age iLn access to.the resource
R S R T
ctarersihicatan oeiwiork corapugiegieeversl Adusi sutablel foN trah&Aitting and

rel a t temfo Il ocatin esources i.n a
c%ﬁ?‘r&’ﬁ?’c é%t%ngﬁ(it Wo ﬁ?nf:r Bﬁ'pﬂqd‘:ﬁ nﬁ“tgl%(‘?e R ﬂ'&?@gn% ulgsgHrcss,
f ciraractentesnl ih thatge sl neRei Atk ifled AR adi6cds6PRIgRle Hode
suitable for al]ocating resources, characterized in that

g
several ot BRSTHUNG DAY BF MArE KeqHSsEoRes bihec sgnirsll @ode. each
Stransn tt iiile8NR, LPheil®BEsIRALE RS aﬁga&im@%gﬁaw i3 the

node, each request Rngt bei ng associate
requi r enen€efral nade is fiftadhaith 2 pepceesnrcapatbliodé is fill ed

with a pro cap; : |l ocating a lifeti
Ato to eac&ﬁ%&h%@qﬁﬂr‘% %&%é%i%aé;g %SguFﬁteke%%FFﬁ'Ve‘igﬂe%
accor di ng tenitdieodeguicorlingnto e requisancht PEUESH rBRGst Ry

10and scheduclji ng each request Rnqt received in a queue
according f8%the lifetine At and the noment of receipt tR

of said reguesfulipgich idi@edt R 3{reBRIVEIINES ble R 9Ecdrfing M the
gueue are retrieved for m avalﬁ abl e transm ssion nonhents,

é5t he rb etr listimg Hegldftesmamenteliieeripield operidmeaiessh Ruqit he
S gnal i g {8 dEaneds R R 8L EREERE Tetifue toh biyaifol,

t he nodes. tragsrilssionetdroehtand t he system for all ocating
resour ces cording to the invention notably has the
fol | owi ng @%Jg{y@g%cgge_que?{%@e ﬁﬁwuil‘? Qﬁﬁ‘é’gﬁl% to optimze
the al | ocathieomlistfibuties oot ales; trérRayssidr aMormeniadl [0¢aktANin 3
that is fair between the nodes of_ a network;

signaling flag and then transmitted from the scheduler to the

nodes.

The method and the system for allocating resources according to the invention
notably has the following advantages:
- they make it possible to optimize the allocation of resources;
- they allow an allocation that is fair between the nodes of a network;
- they make it possible to satisfy the priorities of the services associated
with the nodes; |
- they make it possible to provide guarantees of service in terms of bit rate
and delay, whether it involves point-to-point or end-to-end transfers; and
- they make it possible to take account of the time constraints of the data
to be transmitted and ensure scheduling according to the real urgency of
the data. '

In addition, the data are not interlaced by priority or by flow but by real time
constraints and therefore by their real degree of urgency. This interlacing is
dependent on the data and not the flows, and is therefore naturally suitable to
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they make it possible to satisfy the priorities of the
servi ces associated 25w th the nodes; they neke it

possi bl e to provide guaranteds of service in terms of bit
rate and del ay, whether it involves point-to-point or

-1 0-@ ke it possible t
t e oS E e Aaray kAL Sharacler B KB 510 A8 NGkeastes Bt
t paokehiy packend ensure schedul i ng according to the real

urgency of 30the data. In addition, the data are not
interlaced by priority or by flow but by real tine

CcOther feaitives and idlhstagéOorthbprédiat nveRn WRSHBRaPhore clearly
This interlacing is dependent on the data and

ur gency. , | ) at a
R el 16 Rllowingidp SrpHeh giveR @smatilisdiaign aofl boeisigen ne way
trhﬁitiii@u&iﬁwtEéfék@ﬁ’c@faﬁhéﬁpﬁéméa'f@m ifRgn@gt er of traffic
such as_voice, since it acts packet by packet. O her
f eat ur dgushd sEeaRtizge anotxantde pf @sead honvetvonwith Iseveral

appear {@y.g a%P%aéérXraFH&J'eadi ng the foll ow ng description
given as an illustration’'and being in no way liniting,

Wit h r digeren2s ta 2C tilhestratepiatal exderthangessn the ndtivofx offfiggiy £ 1

schematj zes .an .e | e of ad hoc network with several
nodes awar%S cheﬁ?'iég‘ggﬁg%oé; ofthe metﬂqﬂ? 689%&%5 otqpemboﬁment
I |l ust rafttiee phakgtidnnt er changes in the network of figure 1,

10figure 3 details the steps of the nethod according to
one- enJByTSRH IE Huskateipe migtiaed detailed in figure 3;

- figure 5 illustrates a data checking step according to a variant of the
invention; and

- ‘figure 6 illustrates a data checking step according to another variant of
the invention.

In order to make the subject of the invention more comprehensible, the
following example, given as an illustration, relates to an ad hoc communications

network.

Figure 1 schematizes an example of an ad hoc network 1 operating on the
TDMA (time division multiple access) principle. The network 1 comprises a
central node 2 and a plurality of nodes 3 connected together and to the central
node 2 by communication links. Each node 3 is fitted with transmit/receive
means and is associated with a service or a user. The central node 2 is also
fitted with transmit/receive means and plays the role of coordinator or
"scheduler" of the network by allocating transmission moments to the nodes 3
according fo their requirements g. The requirement g may correspond to a

quality of service.

The nodes 3 may be mobile or non mobile, for example, microcomputers,
wireless telephones, digital television sets. The communication links may be

either wire links, or wireless links, for example, radio links.
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figures 4Ato E illustrate the nethod detailed in figure

3; figure 5 illustrates a data checking step according to
a variant of the invention; &nd 15 figure 6 illustrates a
data checking step according to another variant of the

i nventi on. In order to nmake the subject of the

i nvention nore conprehensible, the foll ow ng exanpl e,
dii wiirbeasotad thdtlthe tmethod accoreingtte shé mvantiadaloapplies for any
cgmuni cati.ons 20 network. Figure 1 schematizes an

DN niCaio8 RTHBE et wor k 1 operating on the TDMVA
(time division nmultiple access) principle. The network 1
onprises a_central node 2 and a plurality. of nodes 3
%ﬁﬁ%i&t% %ééﬁ]q%r@teaﬁuatg?n@@ reaitter 4he datd jiderehangsp in the
GREBIRbEAGEEN. | 1 nks. Each node 3 is fitted with

transmt/receive neans and is associated with a service
or a user. The central node 2 is also fitted with

t ), t (oY . I t rol £0 '

o8 AT AP AT B R 28, RS R 3, ForBmiB AL B b8
meqresst, Sn tthe fdven nDd eatad pacied redhtaning tHehsquesisdur frenemission.
The requjrenent may, cerrespgnd to a 30qual i,ty of
USSR 2 BAIDTATESBP TolP AoBiPePagkst that
eXARsea rafuesDReRPbeEat ovédred eRfndres ephrangsissidh dort @biven
tel evision sets. The communi cation |inks nay be either
WoF8 3t i nks, or wireless links, for exanple, radio |inks.
It will be noted that the nethod according to the

invention also applies for any other comunication

phetreadremeps @ert_é@smalw Q@mqnﬁwgﬁr%ﬁé'f'ﬁﬁ Iy agtyﬁ@@pnsmnai
r a n i, N fOfi g

FRAGET (10 SFLT IMBpRAGTREY Nof (e HRTBRlinG 0P e

tapaheations assotieteslt withetheegodsast viai a syséerhor nkrgfwra péatse for

RBSERInS B 30BN 5PTURRS Sloh, SLANIT RS R of the TOS
"type of service" field of the IP packet header, the interpretation of the port of
their TCP/UDP headers which indicates the corresponding application or the
use of multiple queues.

Based on the requests received, the scheduler 2 determines the distribution of

the transmission moments as will be explained below.

The scheduler 2 transmits to the nodes 3 the transmission moment distribution

that has been defined, as shown in figure 2B.

The nodes 3 use the transmission moments that have been allocated to them
for transmitting data packets to their intended recipient as illustrated in figure
2C.

Figures 3, 4A to 4C illustrate an example of the method of allocating
transmission moments for the various nodes. This method comprises the

following steps:
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10 nonents, to the scheduler 2. A request corresponds to
a data packet that contains a request for a nonent or
some noments of transnission’ for a given node 3. The
requi renents for transm ssion nonents are specified in a
t wo- di nensi onal 15 space (Tine and I nportance, quality of
service) originating fromthe applications associ ated
Wi aifirsthiem dde thevcheauley St roeivek mmstseﬁor sesduncesspreekiiyitag

e OB Bypeohbiss B uleh? 2 fafh, S p S edl?

rémuioe, er hieetaliycol shich Q@Y assotiatdienth TaPk4TRSt aaﬂg ans f

t t.h i
YL ST (731 G SRR e THo SBEUdet & fdedpyad
ﬁlh@tr&@b %\dﬁrbﬁeriésdﬂtr@cﬁwstﬁi‘ﬁmt) h¢1261 quo rR1 Q)uﬂngn RQJO RZQ@a l'_lldh R210

transm ssi on nonents as Ww | be eXP al_ned bel ow.

JoRLI Betwork pedasniN{ @angdN4, Hae FRftiessaing ckaﬁgﬂ@,f#rﬁggqreﬁg to

Wua“g,l@ftsghpégh@{ba@at has been defined, as shown in
figure 2ZB. The nodes 3 use the transm ssion nonments

that have been allocated to themfor transmtting data

k I I t
7RSSl 5o L BRdee, 2o6lRh R0 R 5" G MHE] e
Gqet zhmcorcem@oﬂthequlityomfeuelnnge i auseoiatsi with theneguestfRyy. The

nodes. This net hod ses the foll ow ng steps:

é%ﬂmqfeag’tnu logated dp eqgh reqpest ongw'?*@,sea 08 EXPIRIS: PE @@ﬂéo
ftl‘ihr tiFr@SEUNSFEMLbF fr%%'&p‘lﬁ:étud?{‘gésdc%%é@qlltﬁythé heqiadesigdre 4a

where n represents the node requesting t resource, q
tllhletrqtealtlne gliahtier pf/thedife(ttmﬁ;xtq.atsé‘.hn:fnat QG’JIGEI theqﬂﬂ9§ fe@queét

55k 5208 ert 3 TR o Ofo e s Bl adsBoial NG i et

Qbrvf 2O4®sd ﬂfe’fiﬁr%oﬂqm% allﬁbafédeﬁ@ 1o 28 0eqUR2B0asd2Rednith

R21Q f t h ts b
GOy 91 BR1VES B o g ot RolTPUaabedyAa} A Slas dogged”
qgspe%mé]y @dhé%‘:&tﬁl‘ﬁb 13&q§2F|ghRs% £ hedlutanustratd iheGabestion of

fetime Ato to request Rnqt, according to the
c!ifﬂﬁalllﬁetlmeéfasé"?@@lﬂeéevvléh aes06d seues Af fatuerts ReguRst ReunReor

Eﬂgsdeﬂﬂ’rﬁ%bﬁgs ot n‘BF&l’tg %t R4 tl'\‘)zazt%Q{] R,SIHetveB8pdciively by

or exa time constraints of
tthesctmolulec at thertiressotand €d. with the request. Figure 4A
illustrates the allocation of the lifetinme Atco to the
first series of requests received
In a third step 33a, 33b, the scheduler 2 retrieves the requests Ryq starting from

the most pressing to the least pressing. It then schedules the requests Ryqt in a
queue observing the moments of expiration of the requests as shown in figure

4D. The moment of expiration for a request Ry is defined by f+Afg.

The order for two requests Ryiqi1 and Rmaqare having respectively a lifetime Aty

and Atg is imposed by the following relation:

L+ AL, <t, +AL, & Ry gin < Ry ian

For the equal moments of expiration f+4f, the requests are discriminated by
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15 by the scheduler at a nonment TO To the requests
associated with quality of service g3, a lifetinme Ag3=0
is allocated, and to the redfiests associated with quality
of service g2, gql and g0 a lifetime Ag2, Agl and AqO is

e ER EE e PR I MRS ROl el s MR A e

with a second series of requests R111, R231 R221, R201
20and a third series of requestsﬁglsz, R122, R232 R2121
R2021 recei vel r¥apdet Mwetdy” By THesch8duler at the tines
Tl and T2. In a third step 33a, 33b, the scheduler 2
retrieves the requests Rnqt starting fromthe nost
pheskighestt qualities | efasérvipeegsipnigritidd indnessisg leedotdes) tdeheir

A R A el 8B e ool Bty Sl B Agngra the

guaRnivheh tRXRhéREhRNoff pirdtise As tof M réSucdef bréed%m The
t+Ato. The order for two requests Rnlqui and Rn2qg2t2

et thessloer firoddss 8 augus inmwhighgthea AighAPGXNity Jeflugsbs ede
. haAA At
BgidF e A8 SRlhg e A doctiy ST the Fecfleig, ST LR
the requests. That is to say that it gives: + Algl =12 +
Al 9 21 . <=> 1,11, < Rn2 2 5The hi .
ol s s2aaniaty 4 s Ronde it b Bon e

goetdrarg ndtniesd aoc Ghisciteckingrstémeonsists andopbageg tHiencurrent
front, during the scheduling in the queue when the

: g I
SRt sT o witdx her Bomsint 1of | xRirglisy (t4fe fclhigeeagesl Braglidhe
FlindRR R ERRNCA AL oM Yodlfest R AUEHES i MHECrIdRE bt
priority requests dre favored, ¢lving an of der SatI's yl ng
Togtheeatiuast Bap &syreafovet dromeipeesiese ag Bhown én figwetdr. st ep 34a
and 34b, a check is made that the requests Rig" in the
gueue are not tinmed out. This checking step consists in

GO RPERH B&pt BB Gerfirenin rayiests Ag, W tHe fheugrarendtriofed for m
expiration t+Atqgi of the reqﬁégtst _.Rngt. [ f the nonent of
SYpiabla fransmissien pogrentpas flugirist | €AE. | ess than the
current noment

In a sixth step 36, the retrieved requests are scheduled per node n as shown in

figure 4E.

In a seventh step 37, the distribution of the transmission moments is written in a

signaling flag and then transmitted from the scheduler to the nodes.

The method according to the invention described above may be carried out
according to many variants. Therefore, according to certain variants, the
method does not comprise the fourth step 34a and 34b of checking and

removing the timed-out requests.

According to a variant of the invention, it is possible to refine or adjust the
lifetime Aty allocated to the requests. Accordingly, it is possible fo reduce, or

even nullify a lifetime Aty for the applications with very high time constraints or
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15 Tc, the request Rnqt is renoved fromthe queue as
shown in figure 4E. In a fifth step 35, the first m
requests Fingt in the queue ldre retrieved for mavail abl e
transm ssion nonents as illustrated in figure 4E. 20 In a

J: : ri-g: sts..are schedul ed r
AL PioERor SrartE VBREL TEE He R OSSN w8 A 50 Bk 2
chiogtpetitivet | advaotagehdnt macsssi 4si the nesewcs isthcer ithdyenwilln ba
signali.ng fla nd, then trapsmtted fromthe scheduler to
SEERAERy Bk 1Y i ke e bR IR SHEUEhe. | nvent | on
descri bed above nay be carried out according to many
vari ants. Therefore, according to certain variants, the
ECABEINH S SNABIET CaRPRY 8k theniveplinn Hhe (disclang sheri cangstsfin
ARG NHSRRE chRITRIE Gt ttl*i’lfohﬂﬁ[!?ﬂbﬁ%ek%ﬂ%ﬁﬁih% imtdsed f

Accor gll ng to a varl ar]t _0 the Invention, It Is pOSSI%ﬁ tge
tseheddlingeofdhe 48l ot thingt isi passibieetoraltocald adifatiore abthehwsutput

A5 SRR SRR o o pBRETI ke VR0
hiagh, drilyret giving preferdnse ér thelréqtegidh opsicbrartsych Bariodtyanyil «s,

voi.ce. This makes it ssible to qi t hese .request s
dEoRs: Qi AMevoaTFreRgad i e teal aChepiahie CPRSRINE SN & RessDle
tioeyxarhple, e thy séquetd with hvenf siverietimenconbraiatsas ivihichakdren
!ﬁﬂthe gueue. 5Accor€|ng to %nother vari ant of.the ,

i RHENGS tRve hasd IPPOsR Y sspediing {¥pise.Jor axayBplehitp guthorize. a

Ghadginn gt trf’eoémﬁﬁta&dﬁe%p@hdih&% QK pedl ddceptabRelifeRAStif &irddrSto
I nposed for the scheduling of the list. For this, it is
Flewi Bice alleradion o dmtiaisacasd ethenenegkinghefl die gimedsowisrequgsts
‘j.%%@isf;‘%ﬂ %%?@-a{iﬁ B rrioifent |of @ifiﬁﬁoﬁ%t iaGout uHefﬁ\eﬁ%as@E%ﬁ'
ependi ng o case, only dt grving prefetence to the
rtbg tiost of lifd ab thehowputsarchthe rperinent afyreceipiQuiShe Tequest, dotisthe

Bt R SRBPEL eodSst St AERBRRART <SRRI O
SsdutsutghatiigRese st thaicatrenf momehi wih bzeemobéd Bbites ghave

been i nposed for scheduling (voice, for exanple), to
aut horize, a margin at the output corresponding to the

rBahe 3688 RIralltS thatf @LsEe tANSHARE Witataldromadpafs, such as for
allocation. In this case, the checking of the tinmed-out

rexgoude sha Daskarouse straffic.chepaetliing My asreprmpise a step of
. > _ : _ : of

R fR T BT POt s i e PR PR BheRE

request, with the current nonment. Therefore, the requests

th t of ' i Ol . t t
P R S AL Pyl YD, KBl o5ee
%ﬂe;b 52 e @ia&&nh iﬂé&i@i‘ﬁtl&t\hdém’lt plﬂé:iﬁhaﬁé)@ I’Eqaeﬂmaar:cbmfommmﬁle
appens, such as .for  ex e t.he .backar.ouyn raffic
HEBEHS s S 1keBidrstsia 20wl 468 SEURRIHIE nkfs Bts YIS,
PeHcRER DAG of @AY &S t shea B tHD BhOSMINS beddeduresqukesiived Fibgue einb
illustrates a variant of the invention Iﬂem,%g-tc]ir&ela?out and

n¥dgbde &@ﬁﬁlﬁ\@@gh%{ they are timed out or not.

nonperishable requests, such as for example the requests associated with

email, are kept in the queue 54 for the transmission of the allocation to the

nhodes.

Figure 6 illustrates another variant of the invention in which the method

comprises a checking step 63 in which the nonperishable requests are



10

15

20

25

25 step 52 of discrimnation between perishabl e requests
and nonperi shabl e requests and a checking step 53 in

whi ch the perishabl e requestld are then checked, according
to one of the checking procedures described above, in
eaendeR i 07 SudtiPB ek Wi B ut eBEC@ dte RingR i e are
gxanyire wammmsnmmml bﬁ! edlovatett. IBmnmiakes ar poksélmb fion

i 82 ok ey W S RHEE e OB TSR, o5 e

treqesbt@ut requests are renoved if there are no nore
transm ssion nmonents to be allocated. This nmakes it
possi bl e to manage queue congestion and to ensure the

hTighaish ofibiédidng @k p'éﬁ&Nalﬂ@ ah€ AURSdrEhable TBEUSItE afconsist in
checki ng the {)erl shabl e and nonperi shabl e requests may

céttt%atgtg AR i %dtfetﬁge dp the tnonpetighablg fequests. tdig Htetlme is

rtSH&ESﬁ ' @P%B?érﬁp%e%@&rhfn? tbhthe drubfn@ f'tﬁe'tﬁafﬁ‘c!‘ ft%ore or

exanpl'e, according to priori o} maki ng

|Iesarr@pmp@tltl\tees@tctswp@tt talqeuemtmlacctnmtnb\t thakcaﬁpmtnctaﬁck The
t put h

AR nabte MRl B GG 15. e CorP RBEHEE RR0 B 19y

t drderoofdiime afrgénayewitiage nicyrevibeiidg aty theckeob ehaig passible hmkg-

on . their possible timng-out. According to yet other

Vit ant  enbodi ments, the lifetime nay be allocated to 15

each request or refined according to one or nore of the

foIIovvln% crlterla t he ag%lilcatlon %somated vvlt t he
rRRFOELRY T wet pifek Vagarl saPAdiTenss Hig Sedmevinan beng! otated o

aé%R:'h' r%atéétrbraeefttéy aéaﬁd.ngrt@%eqtr rﬂatevmse r’f@lﬂﬁrﬁné Raferibhhe

data nust pass t rou%I hi s met hod be intertfaced
wipplicatichsassetistest withehieaatiwaat dhe time C‘Qﬂéﬁﬁ@ aponigtRs wiiptre

“é}&n%?ﬁé RE/oPTink %mtf%?vgf ¥Rk Rl tﬁa ?g!&'da‘té‘%uétsp%ss

prov rdin e characteristics of urgenc
| thpoughance of the data to be transmtted. 25I\Iote that t he
met hod according to the invention may, w thout departing
fromthe context of the invention, be applied to any

oftie htétwﬁn@y breahmke@nﬂhtao sssstwaﬁémmshanmbs'cmnmmﬂ
nat ur e. 1. .ocatin

ot Sins VAR R st tos yREUVBGES! Rewore BYEF 3t I cdbable of

providing the characteristics of urgency and importance of the data to be

transmitted.

Note that the method according to the invention may, without departing from the
context of the invention, be applied to any other type of network and to

propagation channels of any nature.



conprising several nodes (3) suitable for transmtting
and receiving data and a central node (2) suitable for
al l ocating resources, characterized in that it conprises
at least the following steps: First step: at |east one
node (3) transmts one or nore requests (R'qt) to the
central node (2), each requed (Rngi) being associated
with a requirenment (ql); where n represents t he node
reguestin e g Mi

asg}cj)m at eg b\n{é’tﬂ'}g‘aﬁ ﬁfoéﬂoﬁﬁhn& retsglgné’él"i’rl (Yorﬁr%Hr%@aﬁl\ShCr?et\ﬁQrPg()n
r ec@nprisigg seyrsalrgged?) W’fﬁ@'e S@”dtﬁﬁ‘émg’%f‘@pa“d epdvig deteAnd a

nod@ntrd) nddd gﬂatsﬁ%bﬁa librf @fidcBBng( 2édotiicks ! @nfagBrifeRAUEHat it
to the regw rement (ql) of the request,

(Rn%ti‘{ﬂ accor

and® ”P%S%tt'% edjloing st (Rnqt) is scheduled in a
queue ac Gmssthtel dtGedshénd nddet an\é\@itamb 6l’ﬂﬁorﬁﬁmbtsqf2mt) to
recei pt R)C rﬂf It hg r& uest Stu%rtt' freom %Qse llh
pressi ng % EHE | 058+ gr T L the
request s requgement (&); ouneteen Eipsssents tige rtdde rqqmetrngsthefesource q
expirati r S ' .

equal rmﬁ%n%&r'gaof S%FWE% ({Q ?29‘? %-%k;t%a,e‘gmﬁg"str @H?Afsf Rs”qt gt the
di scrim mnwt@‘ye@m@thftheégqt@ﬁt Bervi ce g associ ated WI th
the I equeREsnd gt Nl &hral RokNe lndchudtPelGreha! (%o each
requests R g, queue are hot consi st ng
in conpareqwgstt(ﬁ@x)éew@m tqu@r@wmreewm }Pfﬁmﬁé’eﬁ%rﬁ"dof
expirati fmlratﬁﬁal e%f:h Hlﬁe:ﬁt?ﬁ}f!ﬁ% scﬁédLﬁéd in a' Jueli® gcdRd®I o td

expiration g he reques s |l ess than the
current MHisHBA Atﬁ'ba”q fe “P‘?é"éﬁj‘égf re@\‘aft (t7) &f e rfausat: PlagHd: e

queue, Firfd host Qﬂ-}ssih Qof thé Sbadh greiRs tahd R itlin béhetities the
queue are retrieved r m avail.abl e trans

0 a
ipvaitied P AT S R PO St b R L
- node n, tdiRest mlrdlebnad tqm@{,, tfbﬂeduéﬂﬂﬁrﬁblﬂs bDékpﬂ‘ﬁﬂiﬁﬂl’ﬂ-ﬁtq,ltBe

tt t tt d
the. sohedtiErSrdF ARERBaEL Y dates ¥ frderd fsac e o B
in clai mdquesthar acterized in that the lifetine (A4) is

al | ocat egohﬂhgtgcﬂ%[e&t&c& Fﬂﬁgehﬁ%{:f%qé s{s% N ﬂbesqueéle

appl i cation ass e reque
met hod asctcliraeded, censdsting ér cmpaﬂlnautlnﬁscwe@hmoment Tc with the

charact er 'd? é%ﬂgndhhﬁdtq', fo‘?tthémre&Mt (P Al %aﬁﬁ%eﬁp oft

request acc ua It erV|ce
associ at eupim‘tlom ttMgofriby u@cslest( Ihqo’f lessOhanmI@ qmﬁehtdﬁoragnt Tc

((:!A?I Im)ed ik L ATRY, is RS RGLRR #EDué, that the lifetine
Fifth step: the first m requests Rngy in the queue are retrieved for m

available transmission moments

Sixth step : the requests retrieved are scheduled per node n,

the distribution of the transmission moments is written in a signalling flag
and then transmitted from the scheduler to the nodes.
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all ocated to a requestdepends on the nunber of network
nodes that the data to be transmtted nust pass through.
'S 5. The nethod as clained in any_one of the preceding
clainms, characterized in that a Thia protocol is used and
the resources to be allocated are the nonents of

transm ssion. 5 6. The nmethod as clained in any one of the
precedi ng clainms, characterized in that, for equa

nonenta of expiration, the requests (F2r,cit) in the
gqueue are schedul ed according to the quality of service
(QS) of the requests (Rnqt), a nonent of expiration for
a request being defined based on the lifetinme (Atqi)

all ocated to the request (Rnqt) and the nonment of receipt
(te) of the request 10(Rncit). 7. The nmethod as cl ai ned
in any one of the preceding clainms, characterized in that
it conprises a step consisting in discrimnating between
t he perishabl e requests and the nonperi shabl e requests.
15 8. The nethod according to any one O the preceding
clains, characterized in that it conprises a step in
which it is verified whether the requests (R ,q,) are
timed out, and the tinmed-out request(s) is (are) renoved
fromthe queue. 20 9. The nmethod as clained in either one
of clainms 7 and 8, characterized in that the verification
of the requests (Rnt) consists in conparing the nonment of
expi ration of each request with the current nonment and if
the nmoment of expiration of a request is less than the
current nonent, the request (Rnqt) is renoved. 25 10. The
nmethod as clained in one of clains 7 to 9, characteri zed
in that a

2. The method as claimed in claim 1, characterized in that the lifetime {Aty)

is aliocated to a request (Raq) according to the application associated with the

request (Rngy).

3. The method as claimed in either of claims 1 and 2, characterized in that
the lifetime (Atq) is allocated to a request (Rnqt) according to a quality of service

(QoS) associated with the request (Rnq)-

4, The method as claimed in claim 1, characterized in that the lifetime (Atg)

allocated to a request (Rnq) depends on the number of network nodes that the

data to be transmitted must pass through.



lifetime is allocated to each request (Rim at the output
and a conparison is nmade between a. nonent of expiration
at the output, defined based on the tine of life at the
out put of the request (Rug) ,YAnd the noment of recei pt of
the 30 request (Rnqt) and the current nonent and, if the

moATENt TRE Xid & dl@medtin bﬁhﬁorﬁbﬁfﬂh’é p@tedngd aqhﬁﬁbhér&’t@hzécs
| ess than_the current no

t he request
r dirgb@ida THWA iqaioceine L}?éHEvﬁdkth?lr)eS‘?ngéé vt e e
12norhBRtsetrBeshmiasos! ai med in any one of the preceding
clains, characterized in that the l[ifetine (atoll)
all ocated to a request (Rngt) can be adjusted according
5t@ t hehphigtidd as @sirielén aiwenecsiriisé pracedisg elabas clharedenikdch
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Sedtpedliet @desding)to she tephlite of @eniceafi®rs) tof itmgy resqn@sﬁse(ﬁam)/ iang

data and a central node sui tabl e for  all

r d8BTFLEY e’iﬂ‘fﬁ?%%oérq Eeé’&g?z%b?'%fjgﬁ?@e?agﬁd fﬁ'no aﬁét?'% Qe

f i difoestewith Nha r@fReRERQl acdpad Inenadnt of reeduti (t=) iof gheo nejuest
e requests (Rnqt) to the central node (2), each

re(%u st (Rnqt) being associated with a requirenent (qi),

and in that the central node is fitted with a processor

¢ abl t EEAHSS!
qt) e ATATRE el 4T bisbedd b el
t hie thatdticoreprises & sfiep cohsistirigdn rc‘w;u@matl(lgqﬁqweendh@ penshable
schedul sgr received in a queue
acgg‘r'%ﬁt%grgq %%ﬁw&gﬁ [ g?’ &[ég gi) and the nonent of
recei pt (tR) of said request
8. The method according to any one of the preceding claims, characterized
in that it comprises a step in which it is verified whether the requests (Rng) are

timed outf, and the timed-out request(s) is (are) removed from the queue.

9. The method as claimed in either one of claims 7 and 8, characterized in
that the verification of the requests (Raq) consists in comparing the moment of
expiration of each request with the current moment and if the moment of
.expiration of a request is less than the current moment, the request (Raq) is

removed.

10. The method as claimed in one of claims 7 to 9, characterized in that a
lifetime is allocated to each request (Rnq) at the output and a comparison is
. made between a moment of expiration at the output, defined based on the time
of life at the output of the request (Rng), and the moment of receipt of the
request (Rnq) and the current moment and, if the moment of expiration at the

output of a request (Raq) is less than the current moment, the request (Rnqt) is

removed.

11.  The methed as claimed in any one of the preceding claims, characterized
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(Rnqt), 20the first mrequests (Rnqt) in the queue are
r et ri eved for mavail abl e transm ssi on nonents, - the
retrieved requests are schedg,é ed per node n, - the

distribution of the transm s

on nonents is witten in a

signaling flag and then transmtted fromthe scheduler to
t hetr2btredesyork 14).is Eheretpshetweals ¢l ai med in claim 13,
characterized in that the network (1) is a wireless

net wor K.

12.  The method as claimed in any one of the preceding claims, characterized

in that the lifetime (Aty) allocated to a request (Rnq) can be adjusted according

to the priority or the time constraints associated with the request (Rng).

13. A system for allocating resources in a communication network (1)
comprising several nodes (3) suitable for fransmitting and receiving data and a
central node (2) suitable for allocating resources, characterized in that several

nodes (3) are fitted with a processor capable of:

transmitting one or more requests (Raq) to the central node (2),
each request (Rnq) being associated with a requirement (q;), and
in that the central node is fitted with a processor capable of:
allocating a lifetime {Alq) to each request (Ryqt) received by the
central node (3) according to the requirement (q;) of said request
(Rngt); and

scheduling each request (Raq) received in a queue according to
the lifetime (Aty) and the moment of receipt (tr) of said request
(Rngt),

the first m requests (Rnq) in the queue are retfrieved for m
availahle transmission moments, '
the retrieved requests are scheduled per node n,

the distribution of the transmission moments is written in a

signaling flag and then fransmitted from the scheduler to the

nodes,

14.  The system as claimed in claim 13, characterized in that the network {1)

is a wireless network.



