1 METHOD AND SYSTEM FOR ALLOCATI NG RESOURCES The invention relates to a
nmet hod and a system for allocating resources. It 5 applies in a

comuni cations network, particularly to communications in a wreless
networ k. The present invention finds its application in the field of

W rel ess netvvorks operating on the principle of Tinme Division Miltiple
Access or 10 Anopngst other things, and in a nonexclusive manner, it

appllestothe o [ | twork and in
particular in aﬁ%ﬁlﬁﬁbfg?ﬁzhmﬁﬁ&mw%&é%(gw n urgently
nature. 15 There are several techniques naking it possible to share

resources between the various users or services of a network.
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allocating a given tine slot to each service or user. The wusers then
transmt data on different tinme slots In an ad hoc network, operating on

the T Lin t at et nod | a e roI of network
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central node, master node, "schedul er" or luster head". Each network

nodel0 for exanple, may be associated with a user or a serw ce. Ad hoc
netvvorks have ﬁpadv nt age of all ow ng qi g.h bit rate. ra@fer& End t he
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bet ween the users or the services. In addition, 1 n 'such a networ the dat a
to be trahtbriad ket tpenvhose daladvas amargently nwamt rements. For exarrpl e, Vvoice
"times out” rapidly (in approximately 250 ns) and the transm ssion del ays

- 15 There are several techniques making it possible to share resources between
the various users or services of a network. Frequency-Division Multiple Access
or FDMA, for example, consists in dividing the bandwidth of a communication
bearer into distinct frequency bands. Time division multiple access (TDMA)
consists in dividing the time into small intervals or time windows sometimes

20 called "slots" and in allocating a given time slot to each service or user. The

users then transmit data on different time slots.

In an ad hoc network, operating on the TDMA principle, a station or a network
node plays the role of network coordinator by allocating the transmission
25 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.
30
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 transmitted do not all have the same requirements. For example,

voice "times out" rapidly (in approximately 250 ms) and the transmission delays




2 nust therefore be mnimzed. On the other hand, the | oss of a few packets
of this data type does not significantly harmthe quality of transm ssion.
On the contrary, for the background Zraffic class which corresponds to
secondary traffic wth no real tine constraints, such as for exanple email,
t he data maq[/ be 5 subjected to delays but it is inperative that all the
packet s Bwst thergaie theeminmmized.r @ Uhe crtber bargpthesloss afya fave packels ofay be
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prioritie nputé uarantee request or om queui ng".

US pat entatd00anslLeva0dredision andsekabiityhod and system for all ocating
resources for the transm ssion of data subjected to quality of service (QS)
25 cbhstraints. This system nakes it possible to schedule traffic initially

based on Viihﬁhé C%€+¢é) Cﬁéh?@e@%hﬁﬁ&ﬁ%ﬁst fberntheg yﬁl@g?‘ﬁéﬂ Pc?fo\t/rngé@nreééjeéret hanks to

conpensat’i c I Ci utéd accordin e e wei ghting

time in theeftheksowaittHehgrigiargrfot xardpleThi s approach is well suited to
traffic of the i sochronous tdé/ge‘ such as video. However, in the case of non
det er m ni sté c Frstindgest puboe & &Y' exanpl e depends

o static scheduling with absolute priorities or "priority queuing”,

15 o fair scheduling of packets acbording to the detected flows or "weighted
fair queuing"” or "flow based queuing";

o scheduling according to a determined traffic class or "class-based
queuing or CBQ". The classes may be based on a number of parameters
such as the priority, interface or originating program; and

20 o static scheduling with relative priorities computed on a bandwidth

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)
25  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.

30  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




on speakers), conpensation does not seem sufficient to make the approach
usabl e. The adaptation is carried out little by little and cannot respond 3
i mMedi ately to greatly variable traffic. Furthernore, in this system the
concept of timing out of data or of délay is not absolute and therefore
does not meke it possible to guarantee delays inposed 5 by certain

applications. . For .exa e, vqic hi ch "times out" rapidly. Al though they
are ef f el ,'at{al;(eto\ﬂ{gg{%garr‘%@%&%@-al | ocation techniques in the prior art
have a certain nunber of disadvantages: - they do not guarantee schedul i ng

according to the real urgency of the 10 data; - they do not support
absol ut e FéIrthesnpres dn ithin systeondihegedaneephef timivge ptsobliataded afydelay tis nong out  of

dat d d t ke, it ible t t ee, del [ d
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"node" or "station" neans any network entity inplenented | har dwar e or
software that nay be the input point or output point of an interchange or

of atra 1.SSi of dat r ipnformation between stations. 20 A request
char act e?ﬁ@ggagqﬁ%lﬂr%‘?’%ﬁw?o&% YeroyS sesuiesratecaign L@Sa'”sﬁ@[ ,

associ at @gonhaitthada e 4iA HunMerdf dsddhagages: servi ce expressed by a network
node to an allocation nechani sm (the scheduler). A requirenment may indicate

not abl y a spedhéy datnaingudrastes schashdinguadcording fto thevieak ur@dnchef thevent i on
rel aﬁﬁs to a ngi hod of allocating resources in a conmunication network
conprising se\$j 41 nodes adapted to transmt and receive data and a central

node adapt ed tmwhbmtmpbﬂwm&clﬁmﬁ@eﬁrbﬁré&%@dihg tbAk ddnceptdPéd ses  at
| east the followi ng steps: 30 - at |east one node transmts one or nore
requests Rngt delyt @fetiming out of data and therefore they do not make it possible to
guarantee delays imposed by certain applications; and
- they do not solve the problems of scheduiing for highly variable and non

15 deterministic traffic.

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.
20
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.
25
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:
30 - at least one node transmits one or more requests Rnq to the
central node, each request R,y being associated with a
requirement q;
- the central node allocates a lifetime Aty to each request Ry

according to the requirement q; of the request, and




central node, each request Rnqt being associated with a requirenment q;;
the central node allocates a lifetine Atg; to each request Rngt according
to the requirenment qj of the request, 4nd 4 each request Rngt is schedul ed
in a queue according to the lifetime Atq; and the nonent of receipt tR of
the request, the first mrequests Rnqt in the queue are retrieved for m
avai |l abl e transmi fadTeabathRey issschedhledrisuaseue astordingelo the difetinhedul ed

de n, - the djstrifuti f the t | ssi ts i itten i
CTgnaling 11ag and ARARC L EAREILY BeoRTEne BEUBAURSr 1o the nodes. 10 In
one enbodi ment of tthe firshiANel08ststIS, ih%é&:{dé%erm% r@ﬁiéﬂ‘r‘eb%é&r??#i%b?ereque“

according to the application associated with the request. e requests
associ ated wit h ur geansnyssiprpaemeants, appl i cati ons may be placed at the

begi ngi ng of the | feti e allocated to a request
accorgi ng to a qhaﬁﬁg;ﬂg%égg%}%}ﬁ%ed e@%%éﬂ%cgpgg %‘?%\Pth the request. This
al | ows a cl assificafeé ofistbutioAUBs ithe FBRSMESIE {RokdAitaIus! Mi‘(teﬁf v A of
t he associ ated application and makes it possible to conply wth the
priorities between sigialiogr flagisangldhen ytrarfsnsittedi rem tthee edchedlileer f tiee, hi gh
priority requests r@? ?e favored in the classification of 20 the queue. The
lifetinme nmay be all §Ped accor di ng to the tine constraints of the
application associated with the request or according to the tinme allowed for

the transfer of the data associated with the request. This nakes it
possilBl e I @neagmbpdinentiafdhadryentioss thelifetimpuemysbaatiotated dp@ requesedul i ng

reflecti I .of the packet.s. . The network is for ex l e an
ad hoc nre]# vﬂ%ﬁiné %ﬁe”ﬁr %&%%@t'% Iagég?'gge({(gv@ t’?%d@@ﬁ?g\ﬁagodé’ﬁef:ﬁﬂ%%tnﬁe
nunber ofassetistedwin degeritierimpoftafifhgplicatiBRs may be placed at the beginning

of the queue.

15 The lifetime may be allocated to a request according 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

20 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
25 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
30 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.




30 transm tted nust pass through. This makes it possible to ensure
transm ssion of the data fromend to end of a network. It is possible to
use a TDVA protocol. Therefore, the resources to be allocated nmay be the
nmoments of transmission. 5 In one enbodinent for equal nonents of
expiration, the requests in the queue are scheduled according to the
quality of service of the requests, a nonent of expiration for a request
bei ng defined based on the lifetine allocated to the 5 request and the

nonent  ofy bﬁé%'rrﬂiodi%ehhﬁarr $homé cgeé)&)%tlgﬁyth%%gb§§ A tAE SRiet@NSi sting

In discrimnati n? bet ween peris | e requests an e nonperi shabl e
request sarera@weﬁbt%acnwmg tnr theegaality ©f sahdce obthe rmeeststaamcmervﬂnfch it is

verified whether.the re sts. are 10 tjnmed, out d-qut  request (s)
is (are) e?‘@mﬂ?@dwr%r@gﬁ%&q%%'ﬂg ‘?‘%‘meg b%ﬁq)\?& f{hﬁen‘%ﬁ h%‘?nﬂﬁe‘?aftot thged- out

dat a ﬁndrétﬁj%?aﬁ@‘ﬂ%mdm@ﬂscﬂ'rébépf@fthé@é&@é%&l to tine Constral nts inposed by
the services associated with the requests. 15 The checki ng of the requests

may, for exanple, consist in conpari ng the nonent of expl ration of each
request w.th tghecﬁurrent nonent nd | f nt iration ﬂ

request i 8% 'TEYRHIPY FEMRISPeft S ﬁané?RS'S {%'Wﬁﬁfég@'”a r 9%’3! 90 In
anot her 9@#?&4&5@%qgésehsnunmenhbﬁﬁbns%erb G é rr‘ﬁeabi f drf etime at
t he output and a conparison i s nmade between m)ment of explration at t he

out put , @xdmpled alecs edmerise e steipf it whichat ist weriftast phether theaegeestsstre and t he
t he_nmoment of

exp| ﬂi\t i hwe@f&itpt@ngdpﬁﬁ cf—ga Feecﬁl?ég(d t h&lr@gger'ﬁﬁ‘té?g?ﬁ@" Ui Iﬂléﬁi'e nbM¥Ent, the

25 requegliows themuRtgerhiBft Mt a ! k. In one
enbodi ment0 it is posgleb e %rﬂ\?ﬁgquﬁfi@?mﬁ%‘?gt reﬁ(?ktég ig%r%esgﬁ)telés\?Bto be 30

adj ust edr@p@oddtm@m@ canstiginter imposed bijethe mendoes tassosidedissiticitheed wi th
the request. _tThI s makes it possible to provide these requests with a
conpeti ¢ [qrbests.

15 The checking of the requests may, for example, consist 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
is removed.

20 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

25 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
30 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.




advantage in access to the resource since they will be systematically
favored in the classification in the queue. 6 The invention also relates
to a systemfor allocating resources ifh a comunication network conprising
several nodes suitable for transmtting and receiving data and a central
node suitable for allocating resources, characterized in that several nodes
are fitteth&i inNenlign oelsasdelatedalsl ea osystam- for aalfndatingngesmeces ore

requests Bpgt : each .request . t .being associated with
a requirenent uﬁ@?hgﬁé‘%ﬁ\& {'ﬁ%\?'ﬂgﬂghgé@r‘(ﬂa&hnoﬁ%ées“l'tgg?q fqretﬁargﬁ"t"ﬂmg Mbcessor

capabl e abceivingl | datat iagl aal ideptrialenbl& 0itaBIEN HRAUASEatiRA! rdsBRiaed by the
central %de according to the requirenent q; of said request I-S{nqt; "10 and -

schedul i fdasactarized nctbat sevaral aedss ae fittedawifu aysocessardiapgbiecoft he i feti me
Atqg; and the nonent : i t sai d reqgyes gt, - the first m
requegt s Rngt in tﬁ%%ﬂ@ﬁ@taaﬁie rogt'ﬁ%@v%&'uﬁﬁﬁs %F%&%W%lﬂe@tra[ PRSP on
monents, 15 the retreqesstR | Fiosing besediatetiohied HreguirdiheAP§Cand in tHdt fhe

di stribution of the transm ssion nmoments is witten in a signaling flag and

then transmtted fr&hirahBode ifcliftecbwith @ proeesswsdapab@oofrhe met hod and t he
system for allocati - es. according to the i ntion. notably has the
fol | owi ng advant agé@gcéﬁigq'ﬁ%ﬁﬁei Qp s%aﬁﬁeret%eﬁgﬁw E%C%'Yﬁé?é?yl tion of

resources; - they aehee! ABdaldceerling o thated e es of a
network; - they make it possible to@satisf?/dt%e prti%ﬁf;/%g;r%%sﬂgﬁ%rvi ces

assodPated 25 witHndhe nodes; - they make it possible to provide guarantees
of service in ter bit rate and, delay, .whether it involyes

poi nt - t 0- poi nt  or ngsﬁﬁggldl'@nag?}} Frest E{nqté%‘ae“’@f?{%%ﬁuﬁﬂﬁéqcpf BeEP B1% to take
account of the timyfapRs \tAbAY thmdniéntdRréceipt tr of said request R

- the first m requests R,y in the queue are retrieved for m available

ngf,

transmission moments,
15 the retrieved requests are scheduled per node n,
- the distribution of the transmission moments is written in a

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

20 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
25 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 fo take account of the time constraints of the data
to be transmitted and ensure scheduling according to the real urgency of
30 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 interiacing is

dependent on the data and not the flows, and is therefore naturally suitable fo




to be transmtted and ensure scheduling according to the real urgency of 30
the data. In addition, the data are not interlaced by priority or by flow
but by real time constraints and thergfore by their real degree of urgency.
This interlacing is dependent on the data and not the flows, and is
therefore naturally suitable to 7 the "burst" and non-determnistic

char act erthef butsh; aid nepdeterministicchasagierof raffictssichpreckaite byinpaitkets Ot her

features @&Q es of the present invention will appear nore clearly 5
on reading tﬁggygﬁ{:@% ng description given as an illustration and being in

no way limting, with reference to the appended figures in which: - figure
1 schematjzes an exanple of an ad hoc network with several nodes and a
central rfeher featpregand agyantagesof theupiesankindantion wilcappeargesre cletthe net wor k

fofi : ' ils th f th d ding t
rbod e e el tollda eciritiog ik 34, 8RB APl AL Ne e ovand | © "
det ai | ed linmitifg gwitte ré¥erendel tBUhE appehdéls figa@ie8Sn dvifigi:2 checking step according

to a variant of the invention;, and 15 - figure 6 illustrates a data
checki ng step ali@8ed sghemadides s examplenof an ad heci netwrerk omth savenatier to

make the subj ecﬁo&gs éﬁ?:?s%ﬁgl bg{ﬂ?_rmre conprehensi ble, the follow ng

exanpl e, given as an 'relates to an ad hoc communi cations 20

networ k. Fi gur efigures Ramet2C aristatedaamhRréfartRsaf the feifs e fighreper ating on
the TDWVA (tinme_division multiple access) principle. The netwgrk " conpri ses

a cdftral nodefigurantidgtailsthalstens of theometh® ecerrding:tb oogenzodimedt t o t he
central 25 node nication links. Each node 3 is fitted with
transmt/recei v%fzth%%‘ﬁe&qgﬁd is associated with a service or a user. The

central node 2 figuras 4@ tof E fifugttaid the rhemoadtatearmi iirg®ans and plays the
rol e of coordinator or
- figure 5 illustrates a data checking step according to a variant of the
invention; and
15 - ‘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
20 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
25 node 2 by communication links. Each node 3 is fifted 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 to their requirements g. The requirement g may correspond to a

30 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.




"schedul er” of the network by allocating transm ssion nonents to the nodes 3
according to their requirenents q. The requirenent g may correspond to a 30
quality of service. The nodes 3 may b8 nobile or non nobile, for exanple,

m croconputers, wreless tel ephones, digital television sets. The

comuni cation links may be either wire links, or wireless links, for
exanple, radio links. 8 It wll be noted that the nmethod according to the

[ ti . | i her,,. uni i | . Fi 2A
to 2 i1 Rl BOR g U pibhod Bedbraur@ R, Rk Rt 858ts Brener vor «
of fi gur ether cofmrauhicaBdn pieeoli | [ ustrated in figure 2A, each node 3

transmts at | east one request, in the formof a data packet containing the
requests for transm ssion 10 nonments, to the scheduler 2. A request

roment o b8 A€ o, tplEle, A adi P hbhaRr 18 ER0 Bl BBET e o

transm sapBlorkiEglufe #re specified in a two-dinmensional 15 space (Tine and
| mportance, quality of service) originating fromthe applications
associated with the nodes via a system = known per se for specifying the

ervi cer 1 eeiEoRepnd REAISL IS 28, 83 ReeR Fartitfe ok PBort of
t hei r TCRidJEt haawer Rrmhofcd datdlipaaketscéhaind®y HRS RYLESAY faPPAnghalkkipR or the

20 use of multiple queues. Based on the requests received, the scheduler 2
det et nE¥eRisdite ithe iahiedhlest 2. Aheeauesh SeiespoRdsdeemdatapagiet that

£ anom s &P B asqurtde? AOHISR of kb HBrishe, B kARSBESh idlivenn (i gure

2B. The pedexy.3 use the transm ssion nonents that have been allocated to
them for transmtting data packets to their intended recipient as
illustrated in figure 30 2C.

The requirements for transmission moments are specified in a two-dimensional
15 space (Time and Importance, quality of service) originating from the

applications associated with the nodes via a system = known per se for

specifying the characteristics of a data stream, such as the use 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
20  use of multiple queues.

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

the transmission moments as will be explained below.

25  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 fo their intended recipient as illustrated in figure
30 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:



Figures 3, 4A to 4Cillustrate an exanple of the nethod of allocating

transm ssion nonents for the various nodes. This nmethod conprises the
following steps: 9 In a first step 32, the schedul er 2 receives requests
for resources or requests Rngt issued by the nodes 3 where n represents the
node requesting the resource, q the quality of service (QS) associated
with this request Rngt and t 5 the nonment of receipt of the request Rnqgqt by

t he sche i gur [ a. fir ri fr R130,
Ri20; RIS ATsoetepr Y Peshhedhles eisioduebls, R 8 Fulths & MBBkEsns ana
N2, the Reguiestied i rilge chedes f3 edheaecor dipngsems thBenbdgqualduiextiod teer vi ce qO
to g3. 10%Inn a seugjnd step .32, the_s edlﬂn?} Zsalloc_ates zgliflg%i me Atqg; to
each reqlRSSUCER{he qualy &f grviee iﬂéggé‘éﬁw'?t‘%‘fWﬂ@rtb'ﬁc@qwesbgsmé‘ﬂﬁtted with
the requ N TTs| i i naddl ROC egu IS
choseﬁ, ?%ﬁ exa%rrﬁli eEFeraeglg%)frtglgﬂng% ﬁé&ﬁ% ?P@ﬁ%@%@%ﬁpgog ﬁiurgggl i cation
associ at #ldsinateB & fiest sefjeeof rediiapts &1$AR13d RustRiad, Rpsd, Rus@iRa0@td B oof the

lifetime, Atqg; to the first ries of requests receivyed_ 15 by the schedul er
at a monflAM 48 ”?B"thé‘qcé&diitaé‘dalggoﬁiea%@&eﬁsth’?'ﬁ%é’qustsif'e&f aceudipgde g3, a
lifetime ~{ONT t d to the requests associated with quality of
service 52, a% I%ﬁgﬁ%%@%@lcﬁfgotg@ﬁe Ag2, Agql and AgO is allocated respectively

where AqO>Aql >Ag2. Figures 4B and 4C illustrate the allocation of the

lifet] ms? associ at ed with a second series of requests R111, R231 R221, R201
20 aHd a'lt Ai $2F0DE $18R A th@qié@@é‘ srizallogates a femerdtpto ragh refwesi ved

respectiwely ; I / .0 : thi r tep 334,
33b, thehg‘ﬁ’hae urcélbagof[ggﬁ%g\l}&ot ee&lrggqcteagg éc%ﬁe&?@ gtt]-aﬁr%? ir%@J%‘rtorﬁqt' 'ﬁr Pl% nmost
pr essi nglifefinieht,| Siksiated &5 8hol redliest Rl is dhedeheforidi@nimguasdaidingdb in a 25

queue observing the nonents of expiration of the requests as_shown in figure
4D. The thentime eonsisgintsaefi e applicatioe psssciathwithsthgeraguedt. dyigurerdd; . The

O oS aBB E B B L7 o L Bt SRt bt =

15 by the scheduler at a moment TO. To the requests associated with quality of
service g3, a lifetime Aq3=0 is allocated, and to the requests associated with
quality of service g2, g1 and q0 a lifetime Aq2, Aq1 and AqO is allocated
respectively where Aq0>Aq1>Aq2. Figures 4B and 4C illustrate the allocation of
the lifetimes associated with a second series of requests Rq11, R231 Ra21, Raoq

20 and a third series of requests Rq3z, R12z, Rz32 Raq2, Rapz, received respectively by
the scheduler at the times 771 and T2.

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 Ry in @
25 queué 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+Afy;

The order for two requests Ryiqir @nd Raaqare having respectively a lifetime Atqq
and Aty is imposed by the following relation:
30

ALy <ty + AL, & Ry <Ry

For the equal moments of expiration t+Aty, the requests are discriminated by



ti + Atgl <t2 + Atg2 ¢' & gl,tl <R'Zg2t2 For the equal nonents of expiration
t+Atg, the requests are discrimnated by 10 qualities of service g
associated with the requests. That islto say that it gives: ti + Atgt =t2 +
Atg2 , qt > 921 p R' t,gt,n < R' 2,92,12 5 The highest qualities of service
g (priorities increasing according to their inportance) are then favored
and pl aceeplitigsfof safviceigassgciatag wghélmrew@stm Tiheé is ipueaycthab 8 givese nonment s of
expiration t+Atq; of the requests are equal. The nethod therefore provides
a queue in which the high priority requests are favored, giving an order
satisfying the real urgemgy=qf +iApe est® 10.lpn a fourth step 34a and
34b, a check is made tﬁat hezreqﬁeqsl'?g‘}!?i:\" gt "i'H' t h&***§ueue are not tined out.
Thi s checking step consists in conparing the current nonment Tc with the
monent of expiration t+Atqg; of the request Rnqt. If the nonment of

expi rat i bhet bighgst suatities fgsepyicertg{Priesitiess argasing haceardingnto bant 15

Tc, the t IS f e,as own Jin figure 4E. In a
Tor i EStiEceftAN. e YATERA Sl BB A R B AR B E5eA of"
avai | abl guéigtReHENS HeO MdrmEmBL 6f @epifdtionsiml of the rbhaests & eqthl! Tha si xth
step 36, the retrieved requests are schedul ed per node n as shown in figure
4E. | n amsthahtthereferp prvidase adigeue bot wbichothet hight painsity seduastsmarents i s
witten pn a ,signaling flag.and then transmtt fromthe scheduler to the
nodes. " 2tauefhs ARG an et Sisne W 0BT e IR above nay be
carrigd out according to nmany variants. Therefore, according to certain
variants, the nethod does not conprise the fourth step 34a and 34b of
checki nglnaadfourtbnstep ridgda hedt 34teda @heck égueads thatothac remudistey Ri@ i thar i ant  of

the invention, it | ossible.to refine or adjust. the lifetine Atq;
Al ocat oueds e e et Ut ABis b ing S of i duicgrpara bia Ruterd
moment Tc with the moment of expiration f+4f, of the request R,y If the
moment of expiration {+Af; of the request R,y is less than the current moment

15 Tg, the request Rny is removed from the queue as shown in figure 4E.

In a fifth step 35, the first m requests R,qt in the queue are retrieved for m

available transmission moments as illustrated in figure 4E.

20 In a sixth step 38, 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

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

25
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.

30

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 to reduce, or

even nullify a lifetime Aty for the applications with very high time constraints or




even nullify a lifetime Atgi for the applications with very high tine
constraints or 11 high priority, for exanple voice. This nakes it possible
to give these requests a conpetitivelhdvantage in access to the resource
since they will be systematically favored in the classification in the
queue. 5 According to another variant of the invention, the checking step
consi st s high paerity nfor gxamnle veicec dhist makas ¢ passithe to giveuthese saquésts a

constrai i e e..s dul i f the |list. .For this, it s

possi bl er&bﬁ'pglﬁﬁ‘giaggtlgﬁtﬁbget'? rrgag?sst h@’go?‘FpJFSOWGPS;S"P%e em r‘@'hiué’?t. Si nce
the |ifeiysenaitichinefadvaped inftHedtlagdif@atiodaReelynsu@n the case, only at giving
preference to the requests of such or such a priority or QS, 10 it does not

al ways correspond to the real acceptable constraints. It is possible, for

o . . ti traints for. which
1 7o T me SRBUENG SBrEIBEE vBpt SE e IV UBF EReRb SR Byistty <
aut hor i zelefifingN@isGhdl cinstramto 4t RKé LAFUtEFGANEE bristraiMe impakeddsepeabl e
lifetime in order to allowthe allocation. In this case, the checking of

t he ti megchedulinggeletheslistsFeniissit i pasybleptar allogata lifetvpatatdheexdputat i on at
th t pyt ' , the ti f Ljf h . and. th

of recer P GAPalRECHEIRG 1 rlihBthe bie f bl A EbBIIRESh 2%, corent s
with a mpgestomlf a@gl@ﬂir{ig‘:\?fféf@re@bett@%e RafuRidts dihafchl & dlRkSa bRaftytdrasslr r ent

monment wi |l be renpved fromthe queue. 20 In the case of data that nust be
t r andfi t tledpashagi-ataayp Hep@seond de Ahesealgrccepliabip icenstiaintsadkigrnasibler af fi c,

request s 1o aalendet BB s BHERG ssRRring’ sy Bl TR RERIERR IR "ot e
i nvent i onifdtimedhate bben impbeed We‘aﬁﬁn% (Vs tfop ekdmple)dts autharigata on
bet ween perishabl e requests and nonperi shable requests and a checking step

53 in whinedgimat fhe okl eorrespeading tar ther fral acerplabls lifefiseaiiionden @ one of
e oucl Gl HSE MeHRORn F hlsoaet i criebid: PErB uPE RS oY For

examke cofsikRAMESIHpANTP tHetrRenhattid eXBirgticy ht ther sutisantdefinet risadaie 54 for
the transm ssion of the allocation to the nodes.

the time of life at the output and the moment of receipt of the request, with the

current moment. Therefore, the requests with a moment of expiration at the

output that is less than the current moment will be removed from the queue.

20 In the case of data that must be transmitted whatever happens, such as for
example the background traffic, the method may also comprise a step of

discrimination between perishable requests and non-perishable requests.

Figure 5 illustrates a variant of the invention in which the method comprises a
25 step 52 of discrimination between perishable requests and nonperishable
requests and a checking step 53 in which the perishable requests are then
checked, according to one of the checking procedures described above, in
order to check whether they are timed out or not. The non-timed-out and
nonperishable requests, such as for example the requests associated with
30 email, are kept in the queue 54 for the transmission of the allocation to the

nodes.

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

comprises a checking step 63 in which the nonperishable requests are



Figure 6 illustrates another variant of the invention in which the nethod
conpri ses a checking step 63 in which the nonperishabl e requests are 12
rearranged in the queue 61 and the tii®d-out requests are renoved if there
are no nore transm ssion nonents to be allocated. This nakes it possible to

manage queue concg_esti on and_to ensure the highest quality of service
r equest s reg@rangedindhesiuatiecst k ang the dmesk-owaguestsfie nemovet shthbreearequest s

may consi St . ' i fiGi.a ' [~ P ale) .1 shabl e
request s.n%de;el [ %@%ﬁ%lo{ﬁg "‘?@Hg‘ét%n?d gjgr Egé(%gr’f%%j'eﬁésc&%%%ng %g{'fﬂ[g iority
of the tmadddge queiiengohyestivre aiid tbesAsgreMBé i highest ilalitys ofokehvadeen into
account by the output check. The 10 nonperishable requests are added to the
request s "aNYeE&t ed according to the order of time urgency without there
bei nggany check on their possible timng- out. According to yet other

vari ant enbodi ments, the lifetinme may be allocated to 15 each request or

refined dtheostdprd checking the peviskalole dritendripdrishiable @hukets may tdaasisappl i cat i on
associ at eag with the request, the tine constraints associated with the
appl i cat @AY g arilicial Wrtimertonthenperrersiabla raguesie dhisaliieliste fass
t hr ough. [ N gF <) W . S} ’ nipsm of the
"connect éﬁgs%@,d@r%w mn%é{?ég\a/{ag fgr{%eﬁﬁﬁﬂ'gwﬂg{}g t{%é’"h%gﬁ \%oﬁﬁﬁ eve()arlS that is
capabl e ddéss momvwidliting, e ishaotaddlen sttocacedunir pertbg sotput ngreyckantie of t he
data to be transmitted. 25 Note that the nmethod according to the invention
may, i t HORPeHERRRIe i rRgUesisSnarenaddeed ip dhe reauesie allegatad 8rcordlgalibiheed to any
ot her ty ; I | aRoa! re 13 CLAIMS
1. A net %%&{)?pgﬁég@‘ﬁeﬁﬁg V&@soolﬁrtgg%glﬁ%fngn%@ﬁmmm cgp ﬁhﬁﬁﬁiqév%g&rlg trﬁ'?&

out.

According to yet other variant embodiments, the lifetime may be allocated to
15 each request or refined according to one or more of the following criteria: the
application associated with the request, the time constraints associated with the
application and/or the number of network nodes that the data must pass

through.

20  This method may be interfaced with a "sessions" mechanism of the "connected
mode type" MAC level or of the "RSVP type" network level that is capable of
providing the characteristics of urgency and importance of the data to be

transmitted.

25  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.



5 conprising several nodes (3) suitable for transmtting and receiving data
and a central node (2) suitable for allocating resources, characterized in
that it conprises at |least the follol ng steps: - at |east one node (3)
transmts one or nore requests (Rngt) to the central node (2), each request
(Rnqt) being associated with a 10 requirement (q;); - the central node (2)
allocates a lifetime (Atqgi) to eaclel st (Rngt) according to the
requirenent (q;) of the request, and - each request (Rngt) is scheduled in a
gueue according to the lifetinme (Atqj) and the nonent of receipt (tR) of
the request, 15 - the first mrequests (Rngt) in the queue are retrieved for
m avail abl e transm ssion nonents, - the requests retrieved are schedul ed
per nodeln, - t e naetedi eupllerrting teseureasn ¥hias spavnuriaatians netweuki (en in a

The. bt heaBRSEB R AR T s abe P FabS Fiio B, BeeMiek B 484 o (At o)
i s all ocegmehlt ﬂodeE%utgjsrtadlé%nWr)aI&maﬁhgi resolfcdd) ectadratietiabd o Asgoqi at ed
q

with the request .. 25 3. The method as clained in either of clains 1
and 2, champeses ablegst therfellewingridepstetime (Atqgi) is allocated to a request

(Rngt) according t It f I ] i th t request
(Rt ) 565" Cind. |8 ot Bhe g Gl BB 1S RIS RO RE Ao, i
lifetime (Atg;) atésedit addé 029, eaanesquesingr),)deerigdasssciated witabgr of
network nodes that the data to be transmtted nust pass through. 14 5. The
met hbll as cl ai nmed refuiieyneHddidf t he preceding clains, characterized in that
a TOWA protocol isyused,and (0%of SROUIESS RS (Rl) 95 BLE rélifest 1,y ™"t S
according to the requirement (q;) of the request, and
- each request (Rnq) is scheduled in a queue according to the
lifetime (Aty) and the moment of receipt (tr) of the request,
15 - the first m requests (Rng) in the queue are retrieved for m
available transmission moments,
- the requests retrieved are scheduled per node n,
- the distribution of the transmission moments is written in a
signaling flag and then transmitted from the scheduler to the

20 nodes.

2. The method as claimed in claim 1, characterized in that the lifetime (Aty)
is allocated to a request (Rnq) according to the application associated with the

request (Rnqt).

25
3. The method as claimed in either of claims 1 and 2, characterized in that
the lifetime (Aty) is allocated to a request (Rnq) according to a quality of service
(Qo8) associated with the request (Rnq).

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

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

data to be transmitted must pass through.




5 6. The method as clained in any one of the preceding clainms, characterized
in that, for equal nonents of expiration, the requests (Rnqt) in the queue
are schedul ed according to the qualildy of service (QS) of the requests
(Rngt), a nonent of expiration for a request being defined based on the
lifetime (Atqt all ocated to the request (Rngt) and the nonment of receipt
(tR) of Phe r %ﬁjaﬁthoqgsmw.mﬁnym@ PlelhpIeerding glaimg. charagler@ad of the
precedin | 118y a i i ' ri lLsting in
G sori m Paf e B ARRAREN & hed Bl tesoBBY 18R, ANiBL Z0EHE]

r equest smotfteris oTtransmidsiah.accordi ng to any one of the preceding clains,
characterized in that it conprises a step in which it is verified whether
the requests (Rngt) are timed out, and the tined-out request(s) is (are)

remoued 61 o e Y ox A Med W, 48 LAY odir! Eilfachled! cl 2

7 and 8, char erized In verifi ron o eques qt)
consi st sin that,ofopaquay mdreentsrehexpifation the atqoestef(Ragr in thexgaestedreh t he

Che”cur SR Aesots To JBREt Bt SRS (ORRA ecelieiim it od e
| ai med | f o eliai t L oed din th THe et Re
ol T ocar eleTE et FURER, Orihargut D SHrAEH tats b o ol 760" T

bet ween alidBa@dtto the epuESst (R} adnd fite endreht ofleéédipd (tRpoedhdreglisstt i me  of
life at the output of the request (Rngt), and the nmonment of receipt of the
30 rHyueftnadRngt) and the current noment and, if the moment of expiration at
the output of a request (Rngt) is less than the current nonent, the request
(Rnqt) is renmoved. 11. The nmethod as clained in any one of the preceding

cl ai ms, ghar aThemethdd 18 claimddiatariysnenet tergretdding Sldimei thaesterizetinor k. 12.
The met hod as clainmed in any one_of the preceding clains, characterized
in that it comprises a step consisting in discriminating between the perishable
requests and the nonperishable requests.
15
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 (Rnq) are

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

20 9. The method as claimed in either one of claims 7 and 8, characterized in
that the verification of the requests (Rng) 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 (Rng) is
removed.

25
10. The method as claimed in one of claims 7 to 8, 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 (Ruq), and the moment of receipt of the

30 request (Rng) and the current moment and, if the moment of expiration at the

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

removed.

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



in that the lifetinme (Atq) allocated to a request (Rnqt) can be adjusted
according 5 to the priority or the tine constraints associated with the
request (Rnqt). 13. A systemfor allotisting resources in a conmunication
network (1) conprising several nodes (3) suitable for transmtting and
receiving data and a central node (2) suitable for allocating resources,
char act e thad thennetwerk $Elvisraawviree8s metlesrk(3) are fitted with a processor
capable of: - transmtting one or nore requests (Rnqt) to the central node
(2), each request (Rngt) being associated with a requirenment (q;), and in

that theqgent TRk M@Wedias dhii&findiyore Bfﬂfée@@eédrﬁgmh% CharactéZeacat i ng a
lifetine (AtQ to each request (Rndt) received by the 15 central node (3)

accor di ngn thattthe lifedime (stgpatlo¢atipddd sseeqiestRipgd tcan(bngtjustexhdceordimigedul i ng
each request (Rnqgt) received in a queue ,accordi to t lifetime (AtqQ;
o he K e bty el fine sanstaintd dssociaaouth Mersegusst e, the i kot

requests (Rngt) in the queue are retrieved for m avail able transm ssion
nonents, the retrieved requests are schedul ed per node n, - the distribution
of the tnénsnissystemofcenakodadingr rddoeincesn im a scgmaiumcationagedmorkt KEN

transmtted fromthe scheduler to e 5 nodes. 14, The _.system as cl ai ned
in cl ai mCRMPrisHg sRVaal B &)ter%@h[én@rﬁ@"\%}'ﬁ'”gﬁnd recelving Aalz:88d fot vor k.

central node (2) suitable for allocating resources, characterized in that several
10 nodes (3) are fitted with a processor capable of:

- transmitting one or more requests (Ryq) to the central node (2),
each request (Rnq) being associated with a requirement (g;), and
in that the central node is fitted with a processor capable of:

- allocating a lifetime (Atg) to each request (Rnq) received by the

15 central node (3) according to the requirement (q;) of said request
{(Rnqy); and

- scheduling each request (Rnqt) received in a queue according to
the lifetime (Aty) and the moment of receipt (ir) of said request
(Rnqt),

20 - the first m requests (Rnq) in the queue are retrieved for m
available transmission moments,
the retrieved requests are scheduled per node n,

- the distribution of the transmission moments is written in a

signaling flag and then transmitted from the scheduler to the

25 nodes.

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

is a wireless network.




