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METHODS FOR ENSURI NG MEDI UM ACCESS | N A W RELESS NETWORK TECHNI CAL FI ELD
Thi's invegld Bt €l ated to access control of wireless lcSi‘ g6h i N
stream ng of tinme sensitive data such as real-tinme Audi o- \/sual ata for
interactive applications, communicative fapplications and gami ng. In order
to 10 neet Quality of Servi ce of the comrunication session set-up between
nobile wireless termnals (or stations) and between access points or base
stations and nobile term nals, a network | ayer that has control over an
access mechani smneed to aware on E(EBGRI'@T&M ity of Service required for
_the session need to be served. The need to maintain service |evel for
transm ssion of real-tinme data 15 between access points and nobile

term nal s beconmes increasingly as the nunber of nobile termnals and data
traffic within the conMEdHO@DStFERANBYIRING MEDIUM AGEE&SS 20 | n sone of
wireless |ocal area network (LAN) in conpliance with | EEE 802. 11, for
exanple, it uses conmmon wi rel d4A VIHEELBESSINEXYW@REe critical control and
connection information (i.e. information on Quality of Service) between
Stati dn (STA) and the access point (AP). The con ection
information is exchanged in the form of manageme m'lm“ﬂmummgt happens 25
peri odi cal ITEGHNICAIDEIELD dependi ng on the data deliygyy,requirement of the
W O |13/ (1-4(1806 2 PCT/JP(12/11012 STA or the AP at "any point in tine.
Critical and nof@icirivientiah isatatex tbaegesd ebneenoShrerind MBdiusn Reed dnmed
t hrough contention of wreless nmedium This nakes predictability of

critical datreamisdiasfotin® fsensitive thtes stieki 89 reedtintd MRUIGNIsR F @R ftg over
the wirel ess nmedium al nost inpossible. 5 In nost networks, Quality of

Servi ce pr aiteresivé dipplicdtdmbs, swrﬁﬁmudamvéaé;gﬂnbmw@rﬂdgamm 1€inl Bitder et
Protocol (IP) or appllcatlon | ayers. In order to be nore effective in

assurigg t hred@liality o3 S&Rice 6ftHeOEorhRINfREiBN I8N §8UP BlRSn HdBae al |
network conditions 1n a wireless network, it beconmes necessary that the

| ayer 2 (orwuradswt@rmm@maﬁdrm)lawd)bméﬁ dces89psinkd bf bisé stdtiengBAgge 10
accesses to the wrel ess nedium has control over access nechanism In the

present i nyRslileORrmidls, PalREFEK IRybPtHH s dHrARR oVeRYR 28R metkdfidmover
how the Quality of Service of the data connection can be guaranteed. The

ot her problR@y thivape SFEdw tHY QI bf B tite r€qEifdd/ foritRe %B§S|Bﬁ Aeed t@peof
requi red del ay bound faced by the medium access controller of the wreless

15 nmedi um depdipSthe ﬁéédttb”ﬁam@h%dvi%é%véeﬁo'r‘tF‘dﬁéanﬁbﬁ'&tt%%fgrrn%%ﬁilﬁm' on

to the wireless nmediumis mandatory. In sone cases, the tine

audi otgy/i sugjetWadm dc%eQ§| |S’0|Hbé bh8 %@ilé‘”ﬂeﬁﬁﬁ%‘?@ HeRhied 'n%reé&(ﬁ@/ ﬁy%ebe

constant and nust be wthin a specific tine. |If the holding o

real -time Gnthedth %%blfef‘t@rrﬂﬁffé'lﬁyrg%ﬁblf?tré &wmrﬁhéﬁﬁnt%foﬂhéa@ééseg%ﬂatto

stay in the MAC | ayer, the rea elveryc acteristic required is
no longer nr@babde criteria. In some of the wireless networks, rredl um

access is largely based on data streams punped yers to the MAC
| ayer in an ad-hoc basis. Assignnment of wirel esl[mmw“mﬂmwm ESS i n nost
cases follows an ad-hoc basis. For real-tinme criticadggata streans, there

are needs t REUNb3sRteed time 25 slot for the wirel ess nedi um access
such that t%dﬂ@@’ta packets fromthe data

20 In some of wireless local area network (LAN) in compliance with IEEE
802.11, for example, it uses common wireless medium to exchange critical
control and connection information (i.e. information on Quality of Service)
between Station (STA) and the access.point (AP). The control and connection
information is exchanged in the form of management frames that happens

25 pericdically or on-demand depending on the data delivery requirement of the



w0 03/ U-t08(~G 3 PCT/JP(12/11(i & streans can be delivered in a tinely
fashion. This invention provides a nechanismto all ow upper register data
streanms WyiduesoAC | ayer such that the nedi um access ti RSt P8e2
guaranteed for the delivery of the data streans. In the process o
contending for wireless nediumfor all glata stream5 delivery using prior
art, both managenent and user data used the sanme nmedi um access channel .
This increases probability of having a collision in the wirel ess medi um as
t he nunber of station controlled by the central access point increases. The

present i ngeAtdroePAPVAdSSy ddilhtl hefipBt CéllaaINghd fridhesérftidapiats exertred f or
.the right to register a data streaman exclusive tine slot for the 10

regi st er edydigiean SeaAy KP isVSédornﬁlfthPétgg[ﬂfE@ntéhﬁorﬁ Bf WirelesBIraydides Taisdynani c

mechanismto allocate tine slots for st on to contend for registration of

. data str ea@g{(gg prRHICHBIINSolCAHRIEBPSta éﬁhﬁ@g@d#ﬁcﬁﬂf U8 rhakiBg YeALtirh@bata

di fferent exchange,” It provides a better bandw dth al'l ocation for

control d%t%ﬁﬁ?@gg?tﬂ@% _Fe%s%?diﬁ%l@%t ASSsSHpigoi nt and the stations. 15

In the prior art ta delivery fromt upper layers will contend for

W rel gss medi U%a&@FY"gﬁxﬁgrl& '@ﬁﬂlﬁgﬂéﬁ’?@ﬁviég H?é\ﬂgéﬁ %l“ LYAL ! difeBhdNis The

present invention a ata sfre romthe upper |ayers to have
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20 time delivery characteristic required is no longer meet the criteria.
In some of the wireless networks, medium access is largely based on

data streams pumped from upper layers to the MAC layer in an ad-hoc basis.

Assignment of wireless medium access in most cases follows -an-ad-hoc basis.

For real-time critical data streams, there are needs to have a guaranteed time

25 slot for the wireless medium access such that the data packets from the data



control phase; in the case that reception of the reservation request from
the station is successful, polling the station at a non- QS phase during
whi ch thewgﬂ;sﬂm%geam 25 is transmtted with unsecured quaglciriypoaigdeahi ch is
different fromthe contention V1% 03/ (1.1(18CG 5 control phase;
PCT/JP02/1 Il ~l ~2 receiving, at the normg QS phase, the QoS registration
request fromthe station who responded to the polling, the QoS registration
request representing requirenments that are necessary at the QoS phase
during which the data 5 streamis transmtted with the predeterm ned

qual ity segu-gfl Gt EMHBiigGUNRE REMnIRNEEhR™ OThis UkiveRtioh OpldiRles a

_requirenments 1s granted or not based on a condition available for the

wirel ess medidthisd, ’lotéﬂfﬁwcééﬁert Tstépéafg{ ﬁf?éeﬂ\ss Witﬂﬁh%%ﬁ@c fayeP sLBR that

requi renents 1s granted, registering, non- QS phase,” the station and

the requi rtﬁ%z:g%ogum%cggé tinfey S e gEBF‘arﬁﬁE@fEf' tﬁgbg%r:}/%kr‘ﬁ@ém Sfedins.
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stream for exclusive channels. Using a separate time slot for different data

exchange, it provides a better bandwidth allocation for control data exchange
between the central access point and the stations.

15 In the prior art, data delivery from the upper layers will contend for
wireless medium and wasted a large amount of bandwidth on collision. The
present invention allows data streams from the upper layers to have

connection-oriented features in the wireless packet network.

20 DISCLOSURE OF INVENTION
The present invention solve the above problem by allowing data streams
requiring specific level of service by specifying the bandwidth, latency, jitter and
the period of occurrence of the 3 preceding parameters at it's marked maximum
value to be requested to the medium access layer. The medium access layer

25 whose main responsibility is to manage access to the wireless medium will



station who responded to the polling, the QoS registration request
representing requirenents that are necessary at the QoS phase during which
the data wosdsfoeaasi s transmitted with the predeterm ned qugljjbyy/ageur ed;
determ ni ng whether the transm ssion subject to the requirenents is granted
or not based on a condition avail able for the wireless nedium in the case
that the transm ssion subject to the requirenents is granted, registering,
at the non- QS phase, the station and the requirenents. 10 The present

i nventi on make use paranetric description to quantify network access

(medi um a%@éa)orﬁwegégs%rém\éﬁérsrtscumbb@t_@ thermé@linvaeddis iimdald. Alseamnpover a
~wireless nedium Based on the connection request using the paranetric

descripti of, tHePRiRle NGo14OFd WintRiss GREUIGRIMEEALSRALE hdndledChy\Othk eeR&ct i on
requi renment with the nmedi um access controller such that witel ess 15 nmedi um

. access canieqiabpr ank e ecby@r cé&%étb@b theahbeRambn tdRarriN8lidd=tiRANts

i nvention also provides nmechanismto hedul e different ti'me slots for

wi rel ess TROEINAGRERSIER! inAR oipbas BafhICTHE! %\)btiﬁﬁ%h% 6175 Jor Toghtar t her

reduce the I'tkelihood o ong period contentio a varia time slots for
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Data 15 LiTGRISTRYER BHETiolor TFanpMigindsaater Figain W & Piedstomtn y

dedi ion. This.figur h fl f 3-Ph ' di i on,

i ohS1 nolsRRed i pRuidet 8% BoR BETRERoncEalegt Bt reerat Mol pedliin

Dedi cat i Oﬁi'a Con entt'honcial I\/Fdi um.Dedi cfati on_ and Contention Base Medium

Dedi cat i orif@FNIENG the data STPRELWAVTEIRYS Hetiilht i tion rel ationship for four
b tasks of 3 ph ' dedi cation; Figs. 4A to 4D show f f t
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control contention between a plurality of stations, the control frame representing

20 acceptance of a reservation request for the wireless medium;
receiving the reservation request from the station at the contention
control phase;
in the case that reception of the reservation request from the station is
successful, polling the station at a non-QoS phase during which the data stream

25 is transmitted with unsecured quality and which is different from the contention



WO U3/ 0~08((i 8 PCT/JPU2/ 11 (~C2 other stations as well as to gain high
chance of successful transm ssion after experiencing collision; Fig. 6.is a
fl ow charyoQh,5dRe, F €servation request conversion procedurgCT/}mzﬁla‘;dogure
shows operations for converting QoS reservation requests into 5 request
list, which is used as an input paranet®r for scheduler; Fig. 7 is a flow
chart of operation of a scheduler. This figure shows operati ons performnmed
by the scheduler to generate a schedul e for nmedi um dedi cati on base on
request list; Fig. 8 is a diagramshowing tine relationships. This figure
shows ti mesqHy leﬁgéé on representation in the case of nmerging two collided
~medi um dedr cation schedules; Fig. 9 is a diagram show ng a system of

w rel ess | ocal r@f: g@?éaa g{gh rmﬁé%e oY Qggﬁrég@%@m Ngopveal |

operation of wr cation according to the present

. invention; 4Eld Wi'-.é H®§R5‘n<§i¢]@% FHB mﬁ@lﬁﬁ%ﬂﬂe@@g pbdisfafioN r st fHraéérmiigon Fi g.

12 is a diagram's perations” perforned by scheduler to

generate a,5ehedhe ftl‘?ét SRR degcal 120 S iR BANEG VLA et 134

t hrough 13C™ar & di agrans oW n ecific exa S 20 registration
Wi th espe bay¥eRy data transfer when
QS r gi st%é?ér@héjﬁgg%@g{ﬁﬁe%m Ehe ésrd!r?&:'r@g)nt ¥1§cont rol (CC) and

reservation requashy (R wnEifr tr]aﬁvs'rrﬁs 99}%@%&%"‘# Rl dapethen QS

registration i entr on- based ta transnt ssion phase

when reserya rér&t%%sggg}ﬁe%tggﬁ?gé%a Igﬂé?ort eWrr‘%léé]sgrflrr\/% Lﬂng’)(i Ir 9 PCT/JPU2/ 1

ITrl2 Fig. OW Nng ata ran Sregistration is
Falits, 1 AR T
o oo P AT oS PR SR AP BB 5 DL 18 S
a anOQOS pol | 2 ue?r?’r%dre the second method includes:
at a contention-based phase during which each of a plurality of stations
transmits its data stream by determining whether transmission is possible or not,
receiving the QoS registration request from the station, the QoS registration
request representing requirements that are necessary at the QoS phase during
15 which the data stream is transmitted with the predetermined quality secured;
determining whether the transmission subject to the requirements is
granted or not based on a condition available for the wireless medium;
in the case that the transmission subject o the requirements is granted,
registering, at the contention-based phase, the station and the requirements.
20 The third method includes:
at a contention-based phase during which each of a piurality of stations
transmits its data stream by determining whether transmission is possible or not,
receiving a polling request from the station,

polling the station at a non-QoS phase during which the data stream is

25 transmitted with unsecured quality and which is different from the contention-



Fig. 19 is a diagramshow ng division of QS request response frane into
two types of frames; Fig. 20A is a diagram show ng details of QoS request
response f{ohaRksosds format; and Fig. 20B is a diagram show pgrgdpisibe of
bandwi dt h al  ocation information franme format. BEST MODE FOR CARRYI NG QUT
THE I NVENTION 15 In the foll owi ng enbodd nents, a systemof wreless |ocal
area network (LAN) as shown in Fig. 9 will be described. This system

i ncl udes an access point AP as a nmain station, and a plurality of stations
Ta, Tb, Tc, Td, Te as anbient stations. The data is sent from any one of
access poigdscAR@RE: stations Ta, Tb, Tc, Td, and Te to another station.
~When signals are 20 sinultaneously transmtted froma plurality of stations

via wirel ess medisiiingt el Iths IdR-Qbs el $he s ﬁe%ié't'ﬁétkﬂf pERlestfromsthepoi nt
AP, main station, receives transm ssion requests Trom stations, deci des

priority fordedheaspondbd & %Sp(?lﬁﬁdg,ttﬁb @6 regisRdtib® fedubst vedtesertrigner

that transmssion is carried out he order 1n accordance with the

priority. Heﬁyﬁ%&hég\%gm’ af (REBs Sy Nkt AR IGoS SHased cﬁ:ﬁhb?@hibﬁE@'\b{Jg?tg

coor di nat or requests for transm ssion from stations,

(131004050 L2001 o B8RRI Gogtpsabionu 1 1) o

transm ssi on sign so that data rate or transm ssion

scheme t hat agB?eﬁférﬁﬁnﬁr[bawge%ﬂﬁ:itlﬁ@qr#%%igéiﬁn‘Qﬁgﬁgé'ctbﬁu grévebirehEhe tdat

access point AP 1S a s ving tunction scribed below. 5 In other

wor ds, eac@aﬂ{eoséﬂ%t%eﬁgoiﬁ.csﬁd%hrévbﬁ'@olé‘f&cﬁwb%ré@é’s R, access point

AP. The gefieric nanme 0 chnique that controls transm ssion quality of
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may indicate services ror contro ransm ssion qualityusing this
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quality in tua vari ations 'atency, data loss ratio, peak
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likelihood of long period contention, a variable time slots for control data is

being adopted to improves the delay.

20 With the employment of the presented invention, real-time and non real-

time application can be concurrently being served as well as maintain the QoS

as requested by realtime application. Furthermore, the presented invention

also cause QoS registration request to be delivered without contention and be

able to reach Access Point (AP) at more timely fashion than prior act. The net

25 effect of present invention is it allows wireless medium delay faced by a data



In the following description, it is assunmed that the one or rmore QS
requests have been registered when a phase indicated as "registration” is
fini shed. whh@mhRsent invention relates to various techni geggphhakecarry
out this 5 QS registration. In an exanple shown in Fig. 10, it is assuned
that stations Ta, Tb, and Tc have conpleted their QS registration. ( This
expression is also witten as "have QS registered", "is QS registered "
in the followi ngs.) The details of QS registration nmethod are descri bed
referring to Figs. 14 through 18. Upon conpletion of the QoS registration,

in the phag@a td deorRiRedngh@ aiRrth mbfe §rédiclabhn H3l el Miimb&ost Statidrens
_ begi ns accorgl ng to the schedule allocated by registration contents. In the

initial % H&ng‘epOAP'%?eétr,esst%tsor’hv@\near B)6Ws Ol staRMREM Giprésch Ah t he

begi nni n hase, access point AP carries out polling to station Ta

. and_gi ves de‘t’er'f‘?nﬁﬁi ptﬁgetdf"msEbﬁ%egﬁtgo&rﬁént'eﬂgnftéﬁfﬁ?o‘F"ﬁUﬁtbe%t:S!Eé’ud?@' nt AP

15 issues wthin se is cal the recei pt of QoS poll,
station TanLidagh Brtta The dat a transm ssion carried out on the basis
of QoS ola[‘1 éﬁ]cal I HB 'Q0S transmi ssion”, whose transm ssion quality is
guar a teed on the basis of registration content QS transm ssion is
requifed for the data which nust be reproduced in real tine, for exanple,

TV, radi Oa‘?ﬁfEthDE@’&M%N bg;e\gR ?v"qg'g y is any of the stations other than

itself (T 'S, access poin stations Th, Tc, Td, or Te. In the

second QoS pha&@?)g 'doangﬁbb@%e%e &R14111RY RULertiAHTIoAWiRBeRbne S1 gnal

‘of simlar QoS phase, station rries out
bhases ar ciraarofhehe %s&%eﬁt@%écﬁé“%f BPrsfortdl cfiBBdhor 1fSset R 20°
rgﬁgﬁ‘” per lv@&t‘ee&eteiric%yth§a&éﬁﬁ%nv'nsﬁt’. e “WE%&@‘%% %ﬁtﬁaﬁéé’f@‘#w
emTﬁlﬂf iézt%vo ?ﬁft@%%ittt%%f %ict"m;ﬂﬁ. i dedi cat | on ‘;‘iﬁe'mQ 'S shown as I 00p
Eal IugdI ngnQOQgsp Pet I ﬁe '§ aa"]%?%ﬁ ﬁsé%rggﬂ@gﬁq tggﬁ ase aécc'%%gﬁne@lss
the data ¢ BUGHIGHSTE B ePicioDy of e, SOBEmePls Toamtal © Babtrug 6t o
Cr anom ssi IPIPReTh 1S BRehres Legh t%%ﬁaét%”t%“asoﬁ%ttsg/ St al He8Riy °
fransni oel %hué%’srqbcii{;ehierﬁ%té%&iﬁ%h e SebifF AELES PRt At LARY 287081 i ons
can gge”t'g%k E&ONB‘Q{I from QS-Poll. Loop E may be repeated in a

plurakFity contention-based transm ssion with no polling is

{ransm ssi on | QF@“%:’ a onshitiel heﬁ?ﬁ%?ﬁtﬂ'a“a e EfisTRARE %fﬁé@@ %"":ed
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contenti on- based commupi cation _to each stati.on. According to such
noti fi cati BRAIGAHER ad{rPRieNHI] Bﬁ@eﬁ@%ﬁu 061%@??%9% such det ection duri ng t he

time other than the peri od. Thus tion,can Loo or F
may B provi dedFi 3 fngq;@rbefog, B%‘ ‘Gﬂteel@é‘tﬂfg\%iornﬁ Eﬂ aplsy) E,

and F appear is the sequence specified at the tine of registrati on and
| oop E or PB8$e mamymgasication; t he top and Ioop D may appear 25 at the

second or the third. WO 113/ U 4U8 &1 i /JP 12/11.G62 L(t) R an E,
and F are al t ogEigferdA ke iyakow drams frrenats for Hesl peentioned 1
the embodiments;

Fig. 5 is a flow chart of slot selection procedure. This figure shows a

25 process flow for making a choice of slot that minimizes chance of collision with



together with registration phase are included in loop B. A loop collecting
loop Cis called loop A Fig. 3 shows a hierarchical structure fromloops A
to F. Figwolisoskkgs operation for QoS registration. After pi-hgphegipni ng of
5 registration procedures, access point AP transmits signal 401 (Fig. 4A)
for asking whether a time slot for siggal transm ssion should be reserved
or not, that is, for accepting reservation to all the anmbient stations.
This operation is called Control Contention (CC). In a receipt of signal
401, corresponding stations which need to reserve tine slot for

transm sshfe WRIBHs Rospivay 9 BakPnidpCupsice BRbuskaRAl dBidHian oAB) - | n

~the exanpl'e shown I'n Is the case in which stations Ta, Tb,

and Tcc out L.Qn request signal 405 and station Td and Te out put
no reservg)[“?%%r{ce é@ﬁélglﬂgnal. Qperation to accept a reservation request is

h . £ 1 ow. . , . | _ .
‘ ;sms) \gnrqmla'? i gn 019 ng(f: taqa I'St)ﬁlsﬂa’(\:"};!r:]@%rF g’lf rggp%%%\\e{g&?dﬁgfes%ﬁéz;s?icgﬁ@rglogre%grbé?%eknow how
h ity L Cod ' St t T .
equi red 1o Sout G paBiaibbe IRRLSENBRIEY 0% reSUREE FeghbaB AET lest
i nf ti i s, t i I ' . f 407 (Fi g.
YOI 00 SRR RS 4 Dl Bt 8 ket frare 407 (Pl

rvatton requesting 'station to access
int AP i t | i . [Nk .
boi nt AP schedbibe’ 11 SR ChAE T, BPGaioh B ACFARRYS!. TR gl sAORESD i
i i t ti ti I b 1K h har t
of o coBREEnEraeerad B e e GRS Sebrat s, 8o e St

is determ ned, .acrcbess ﬁgi nt AlrFI' ransmts QoS 25 reservation response frane
417 (Fi g. 92Bicaign basgraayRs E&uesti ng stations Ta, V10 03/ (1-4118(~(~
14 PCT/JP112/ 11, .Tb, .and Tc ,for._caonfir . . Ac i i

operati on, resi;:t@%%i'%r? P@@L‘]@Et%r}?&”@g gﬁ%ﬁggil‘gﬁ%é ?@Eﬁ@g%tﬁﬁ?ggvm?her

t hey have QoS registered.or . not. Thereafter . a0p D
(Fi 410 10y Sl (BT popFUGa L oGk ot rsranpworkoac meBlla] BeBleatBhl. O,
transm ssion al | ocated based on QoS polls, 5 respectively. Figs. 13A

t hrough 13¢hedWesi n specific exanpl es of QoS registration with respect to
bandwi dt h. As shown in Fi.g. 13A, in a wireless.nmediu

bandwi dth is 24 @pPs!S ?td'ggra%éhﬂ%‘Q ﬁa?ysg?%‘t PBH‘Qre’r%srpawggﬁrgr%\?}‘gl@?rrkeady
been QoS-regi stered and have been allowed for 10 Mops and 6 Mips 10 QoS
transm ssi(bAN)r espectively. At this point, the renmaining usabl e bandw dth

is 8 Mps. In Fig. 13B, station Th new rovjdes reservation req t RR
and requests 6 M@ps!Q@0S @r W@sisl?ﬁwﬂﬁ n‘g" llL> PBﬁriai'f’PaP o"#ﬁ'@&&%e@% rane
407 éFi g. 4C). As a result, access point AP carries out QoS registration
for $8ati G@MMuURicaHoR gecarding:ie: b g iSOy t0 6 Mops. The registered
contents are 15 described in QoS request ,response frane . 417 (Fig. 4D) and
transmitted to Rgali bhatipgram WN”%QBﬁ'Ea,t“JPﬁBr E’@%arieﬁ'sﬁrgj’t'ﬁ'%abl e bandwidth is
2 Mops. Fig. 20B shows specific contents, of bandgi dt h all oca'gfi on.
i nformation 41Figoriaiined dingreps showing the HowWnek gReiphions 1 Rerfeimed PYc shows
when anot her station Td further reqfuests, S, 20 transm ssion forl.  Mops.
Si nce the $aheskiarity gesetataianteheduls for dieﬁi"?%'oé‘rh?éﬁa“ r&aesgts'sgoa nt AP
cannot make a schedule by the request as it is. Conseguently, access, point
AP transnits i nfigsnaBAdhraueh t3 i q‘ﬁﬂ@%’@cﬂlﬂ“ﬂﬂ@é’"’@ﬁ%‘ﬁ(ﬁxa l?ﬁtﬂfg}(’%:i g.
13C and paraneter 435 of Fig. 20A). As a result, station Td recogni zes that
it ha® notregiabatiog witerespecb® bandyidRadi ti onal method, access point AP may

transmt the information . . L.
Fig. 14 is a diagram showing data transfer when QoS registration is

carried out using contention control (CC) and reservation request (RR);
Fig. 15 is a diagram showing a data flow when QoS registration is carried

out in the contention-based data transmission phase when reservation request

25 (RR) fails;



WO 113/0~(1BCl ~ PCT/JPI12/1 | (i & 15 indicating the usable bandwi dth (in
this exanple, 2 Mips) at the current point together with or in place of the
i nformati QR ¢3R3hse Ndi cat ed non-accept ance. VWen station T¢hBe6)MeS t he

i nformation inﬁf’cati ng 2-Mops bandwidth in spite of its request o? 6 Mops,
it recognizes that QoS registration at @ Mps is not 5 allowed and
presently, 2 Mps only can be used. If 2 Mps bandwi dth is accepted for
station Td, Td requests 2 Mips QS transm ssion using QoS registration
request frame 407 (Fig. 4C). As a result, access point AP allocate 2 Mps
bandwi dth to siEqyi ¢f gdaadwggsﬁqr Eh8Wirk biafdP Fahetr Svhéh 'QtEB(Hegré&btiéﬁHwn of
~Fig. 13C). 10 Note that, expressions of Figs. 13A through 13C do not nean
that stat i.gpiclaoi ddre (trE80es v rPFedehvation rbhiisét (RRGgilend_af ter
transm ssic%ﬂmgfogf%sﬁﬁ%?ﬁ@elﬁg I n‘i sﬁed, QS transm ssi gn of( E?ati on Tc is

permitted, but pobmphyshoyysANERBhA £alkt: WASRANIHEA Goshegfiiatiodl koved to

be used, In actuali equence S transmssion of Stations Ta

s e Al Ot AT g tantepBn st (ARRARISHbRMsc! T Chati one Ta
through Td 1 nt giheqped o Rhsrafif 3AbBAHT rcgagge.t%fér' PheRTEY RgbReRbh &

exarfpde ofoOSr gi'stration® tion V\A|h naS]Loecific
f ._ 1 H . S . . . ,
P 0Ce0n € oL Yo Sty 05 Sqsibbal 0 e present speciicaton

(Flo. 14y 2. " &7 1E0P T Ao T e deerr IO RSl TRsp FReTRBrel

phase in the event th reservation request (RR) fails (Fig. 15); 25 3. QoS
regi strat i'BWtWQWBGﬁSﬁ%rEB@%pOII request when reservation request WD

regi st rati on | B0APRNS, & HSGBRRG ARG FRUALS PGS, Peddest rSendts rame,

reservatiqn request (RR): (Fig. 17); and 5. QoS registration using non-QS
pol 119 equdSt™al #8ut using reservation 5 request (RR) (Fig. 18). For

sinplifying the_de i.ptipn. followng, expl ' i 1k R 1.t he case
in which stati gzn'g’IéBéég édiaqré@ %?%’Y‘Qa%e%ﬂ% %@\ggﬁ Ap&‘f)f:%ﬁog?‘q&%él‘s ration
pr ocedur es, "Q?S regi stration" phase, "QoS transm ssion" phase, etc. wl|
be referrdIPBEITPHRRY. 1 n addition, nunbers shown in foll owi ng parentheses
10 correspond to the nunbers of five kinds of procedures shown above. (1)
QoS registration using contention control (CC) and reservation request
(RR): Fig. 14 is a djiaar i (qjla.j. t fer en QoS registration is
carried oﬁEﬁgiMQ%hﬁ&&w\@Wé]& %'%ﬁ&'@?vati on request (RR).
First of 15 all, acc?ss oint AP carries ogt co tenlti on cqntrol Vé{CCh< in
the S regi st ri enfPRWNG emppainaents, PryySteE O WiB'eSS 9% RE MRV desire
QS registration. Station_Ta _whjch desires .reqgistratjop for
Cransmt t1 gy BasROMY Baifr 8 WHEPRSESESRR mIQl She Bace s i acopss

contention control (CC) and transnjts a reservation reqgpest (RBR) -signal to
access poiPRINAAREEHR MIIRSIRHA G ad?lu'é?“g)botrsg?ﬂﬁnér q@% t%n g’ng—%o
control interval (for exanple, a.few gl croseconds) .. The conte?%lgn ccontrol
i nterval iamBientgeationt o Hodatais dE¥P rMe #NFT Ao 2FERRR RNt ¥l an
transm ssion timng of reservatio _‘ceguest RR) sbgnal (Wa shawn las fol | ows.
Access poi $etions cbat ridl sTa MstC 19dR FRANSACHatPt | JHNRASSIENRSEKE 25
that synchroni zes the master clock. Wen ,eacf} st?ti on. detects slot start
ti me20 Wcsl(rmmtemgglgjransmltted from a plurality of stations via wireiess medium,
collision of signals occurs. Therefore, access point AP, main station, receives
transmission requests from stations, decides priority for dedicating wireless
medium, and schedules in such a manner that transmission is carried out in the
order in accordance with the priority. In this sense, access point AP is also

25 called “medium coordinator.” In the requests for transmission from stations,



17 PCT/JPI12/111i & based on its clock, it transmts the reservation
request (RR) signal at that tine. Consequently, access point AP can easily
det erm ne“mgyob&r“a plurality of reservation request (RR) pgh@Bd/se60Nt end
in aslot or not 1f it judges received signals) according to the slot start
time. Note that, a slight margin may begs provided for the tinme to receive
the reservation request (RR) signal. In such event, access point AP judges
whet her it receives a plurality of reservation request (RR) signals or not
within a range of a predetermined time width fromthe slot start tine.

Access DO{@@@%&%{}%@ESHée?ningle%&aﬁﬂy%?ttra\m%ss%hysigﬁa 5e8196 Viallgsd seqtrest (RR)

~signal is correc Inthe tinme slot and does 10 not accept the

request wheh AsloliBlhsdin E@f&;f\%@g@@%%m tHeRRsieldoqadlite abolidiBeand any

RR can no correc poi nt AP again provides a
~contention control (CC) phase and transmts a control frame (Fig. 4A) to
each st at PG ?‘3‘ notify each station as to whether the reservation request

(R has been aceepl d. oL 0ok b (ORI Alonlfalifg TindiShs dbsbiibid BRI

{RR) has be: i
identification fylng respec e stations whose

reservati gn hequest, (ERl, RS RGSL 1TA96°RL Gty el (RdiUieHay Betbirensodas casi |y

and (ﬁli ck rreservation request (RR) have been
accept ed or,notP by referring to control frane 401. Note that, the
cont ent i oRCEItAP| ength and contention slot phase of control frane 401 are

set o 0 and the 20,1 ERE Al o [RAHRDe, UFD comrdeyaRiRRLe by next

QoS transm ssi condition 1n which station Tc

whi ch has al ready begen Sreqgistered j i tetd t oy d

accor danc é‘e&W‘P% MIGEH 10 USeh fﬁq%@%g $ %E?enci bi%ﬁ{yl\%fxéfé?gif:%téﬁggn ?n‘{%’s? y
transm ssion phase of a_conventi.on S Nt ARGcar kd es out
non- oS paMcRE eairen f4a coRtaltanen g i HERP” LeBg ETHAT Y 15
PCT/ JP(12/ 11C& reservation request, (RR).. This non- nal t
accet® poitaehmaugs.y EXagiPies 8{1"%@”&‘?{9 AEPEUN ﬁlf %h“%rﬁg?@% Jﬂu%};ﬂ%&ﬁ?@t ers.
The QoS paraneters mean speci fic val ye esire Lat d are

{r ansni t | dcHAtiRpschenPug ISt dptesiiyr At Lrocr e PROR i 2l Y B

regi stration request frane 407 y. Lpcl ude nj ni [; i rafion
and maxi mmwherdNese iR ‘ERH’Q’P?@?S@BHE ﬁS%fIP'Fi ﬁgc?'ﬂ%‘%}t@g‘%ﬂ %g!'ﬁgéncri]%pﬁ%g% nor e,
may include paraneters such as additional, bandw dth),. maxi tq, ed,
ané del ay Sﬂﬁ%’f@q viireughnyt) cagy gﬁ oFECHIed £‘?§n‘ﬂp§’hg§§ realﬂglﬂ g?i ?ﬁééfb:quest
frame ("QoS Regist." in Fig. 14) to access int AP i i

non- QS poraNSMiSeivss VEISEHENAMISEION if-s %&Qggé?ﬂld'ﬁe%mﬁgﬁjcé "ﬁ%és%g\(&%'
araneters if the request described in the Sregistratio . frame
Ps at8ept abl e bbiged nSBO‘UénBV?'iag’n ORPERYOLD | f%'Fﬁgﬁ% #?el%@%g%%{ and
transmts the S request response fr ("QS response” i. | Qo to
stati on Taacomrdigi to thei Pf?,se@d@l?@@nst&‘:&]eoﬂh e gl{\%\{?rp i ﬁ%g'géﬁk)ghﬁﬁg%%d.
Station Ta is given QS poll from}he_next S transpi ssion h and
can carry ﬁb@mfe?@SCstaP@ﬁfégir%ﬁ'V%g 0 £8giSir '?%ﬁequpmcﬁé%%%@uﬁgf@s
request response frane transmtted to stagtion Ta., Fig., 40 agram
showi ng antransmjssiorowitotssired fhafity §%<|‘:}Hﬁ§e3 a%dﬁ%'%tﬁo%cr ﬁaﬁ'eg{a%gégponse
frame 417 includes information 418 for identifying an appli | e i on
address, baadretgh Te, and seRPIASIFAGISHARHEN S Sﬁt@,n a?ﬁ?of(ﬁggrtﬁgﬁ? &ﬁ)%&l%& t hat
indicates the possibility of direct transmssjon. |n. bandw al tion
i nf or2@at i onf thl£re(w€35é.r J@¥m[ﬁﬁb‘ﬁfat@ﬂ 'Frﬁ%reﬁ’g]tq rﬂsq%@%'aﬂa\kﬁ%[ﬁﬂub%‘aé% to
station Ta is included. Fig. 20B is a diagram shgw n tails qf b w dt h
al | ocati on phaSermfafﬂegiStmiliQf.%’ Bashan: P e %(Efﬁrﬁﬁh?rioﬁ"f &%tﬁ?ﬁ?%@@opﬁﬂgudes
scheduling interval 423, m ninmunf maxi mum 25 pol lci ng intervals Ab24 é?S

m ni mun megiamsmiskidn (Aaserfof @ Sonyastiong) mediim dedication scheme (loop ),

and transmission phase for contention base (loop F). However, as described

later, the “registration” phase may include the transmission phase for a

25 conventional scheme (loop E) and/or transmission phase (loop F) for contention



WO (13/11-408(~(~ 19 PCT/JP112/1 Il ~li2 reserved bandw dth 428, guaranteed
delay limt (bound) 429, guaranteed fitter Iimt (bound) 430, guaranteed

retransm g @Rl ! ity 431, etc. M ninund maxi mum pol i ng ipgtrgpy1862424, 425
i ndi cates the m ninum and maxi rumintervals in which QS poll is carried

out for station Ta. In addition, 5 m nkRum maxi num dedi cation durations
426, 427 indicate the m ninumand maxi mumintervals in which a nedium can
be dedicated after QS poll is received. These exanples are described | ater
as QoS Regis Paraneter {}. As described above, station Ta can |learn the
QS-registered contents by referring to the bandw dth all ocation
,infornati8ﬂ5%19 inthis way. The stations 10 other than station Ta can

phase by moni t B i TSERRY, SRR PRAR “qf g Indtne Mnd MIR0R % er ont

Lo St ar i BRPERE (B PRER EDIR RS o H sttty o reBidnaion B850

i or mat | GReREg) 1nesessd et ffaBl varRIe itirtules i o) R

e A el R e S
Fail o | T e B 19 sorBPRIs ol LGS TfleRRIGRICTIR, PRRGERITR DT o\ )
R e R e S A L R L e S
The Secondietali ehios aimtaien Tk cha hoayoer BaHh et b1 1R, 1Y
eservat | OF.r s somplatpritins Qo B GRED R sy Pof Paicdedis
g1t 1 at (€518 REENEUEOR 98" iipSe RS 2o o 18 SHoLBll pbed B8R, o 00

poi nt AP. Access point AP analyzes QoS paraneters which are 5 described in
t he frame regstraligneoneMby station Ta and determines whether the request is

acceptabl e or not, based_ on condjtio vai | abl e f.or i S di um
I'f the request IndhadutiaiQep PNageo L%Opp@r g‘ﬁﬁﬂ’*@eﬁ@?%?@@?ﬁﬁ'%& a giﬁd t he
QoS paraneters, and transmts QoS request, response frane. to st.af.i Ta. At
this poi ntthedrminEigo KfrQe? Phapgr actes B‘P\‘ntl'é‘%l garf'?ﬁi%@c?. ing; 1o, %’%hb@g— qs
given QoS 10 poll and is allowed to carry qut S transni ssiaon, .(3) S
regi strat i@ giesgpeiotisEns fpo MansERRAT- \ﬁfgiﬂ‘gr §E\ev‘é(s|° na?%e&&eE?'F‘fﬁﬁs)
fails: Fig. 16 shows _a diagramthat |ndicat ata transter n 15
regi $5r at i isauesswithine Q68 rhasedsicaied Qf%f]p@S%fﬂ)\g\e rﬁ&ﬁ\&i&f bﬂ?eﬁ&ﬁe%%%ét i on
request (RR) fails. Sane_as procedure (2), the case.,in whic tatipn Ta

r ecogni zesTa transmits slalat THa d%ﬁé@’ﬁm(ﬁﬁﬁg’z F%ﬁ”leg quﬂop ﬁée ?@8'(‘%03 @%ﬁ?@ﬂt’? on
control (CC) of QoS registration phase is dj s,cussecf. St at i on, T% transmts a
request f ocalleshay@ofdransmiseipn’, HeRRSs rangrpisgiag quality 1S guaranteed on the

basis of registration content. QoS transmission is required for the data which

must be reproduced in real time, for example, TV, radio, etc. The transmitted
20 party is any of the stations other than itself (Ta), that is, access point AP,
stations Tb, Tc, Td, or Te. In the second QoS phase of loop D, station Tb
carried out transmission at a signal of similar QoS poll. In the third QoS phase,
station Tc carries out transmission at a signal of similar QoS poll. In loop D,

these three QoS phases are included. In Fig. 10, loop D is executed once but

25 may be repeated in a plurality of times.



20 16) in the contention-base transm ssion phase thereafter. Then, access
point AP carries out non-QoS poll for station Ta in the subsequent non- QS

transm ss{,@n:Ri@se and gives station Ta an opportunity of pqiyplPeshat a
transm ssion. Station Ta transmits QoS registration request franme ("QS

Regist." of Fig. 16) to access point APobased on the non-QoS poll. 25
Access point AP which receives the QoS registration request franme carries
out V1'O 03/11-4(IsSlili 21 PCT/JP112/11((~2 the processing sane as that
described in Procedure (2), and if the request is acceptable based on a

condi tion avai Jrﬁgdae;é{%{dg%l:c%ﬁﬁh%%ﬁogeﬂ BiinBCeF e PRV BRI IrRgdisier s

~station Ta and meters, an smts a QS request response

frame to station Ta. te at | Ta | gi e Sstds@n idawhign carry
out QoS ta%ﬁg%'%i%weﬁi o{ach%%g é‘gg?'ece}orfi%% J@‘%’ngﬁ Ip?ﬁsgm‘g—he next QS

~transm ssi on phas ..OW( (?f?l ﬁ%ﬁé?%ﬁ&{@i‘&b@&uhﬂdg&@é%ﬁ i&?sﬁ)@?@j sHalvd as

transni ssfIh ! vati on request 10 Fig. 17 shows

di that i ndj tg t f ' ' ' i ed out
only i ¢ nagPE caRHIsR 6% Fsds e PP Rebe iAol of B9 foi el Sorfte e ov
d 2) is that 2) I ' : tJ t
(RR) Ot i |5 cAlsshneReanPaeabul bo caye kpbimiair G e SN pESEY Yo A A El o

trol (CC) .ph , d.if d not i i t
(RR) ' fai | EhiS ol sPRraDN hapinem «LoBasY BRRSssRiFly Fhieg for e s
17

"QS Regist.” in Fig. directly t Lo g kit AP
uhi ch r oceRzbto wishy dinaenterbiivianelet s SR8 nBg e, (B ERRRREIN (T

as that described in procedyre (2)., .and_i I i 2Dt based
on a condidgtadinai th:-aglloé“é@gft@n(stnl)‘lﬁs‘ﬁp re kieség}ﬁ% gfiﬁ]% g@c@@ g%@%qtr'l'? IEHA
registers station Ta in accordance with t I ot & mts a
Qo%I r eque@ch é@&ﬂﬁb@aé Bﬁ%trﬁﬁs@{sﬂqr\émﬂo'%éwgafQ%gc"get%gmhfaif\g’ ?’g ¢ lrtedgfi?és}tger ed)
station Ta can carry out QoS transni ssion accordin i.Qn QS

Pl 1101 omftaie G atseissiofhisvinet 1 ranrg B cduatey (i3S R EREET 245

PCT/ JP112/11 C, & (5 S regi stratij,on,.usi ng~n@n- r e =t hout
usi Nng r es&CPass @ﬁiﬂs é@g'g@ SFF%P.S %%’be@%ﬁéi?&g\gog Qﬁ%ﬁ?'ﬁ%#ﬁé’f&?nﬁﬁes gat a
transfer when QoS registration is carried out using a non-QS poll request.
What di f f enay Peaepeatpd i adiv@lity39T iR e- nent i oned i's that procedure (3) is

o e any‘CoMmmim s eorpebsrian i sl R P
ooect | Saweriasbepeh b e seebie e i SRR B bRl AP
- n: 5AP' In the contention-based transmission, communication is judged possible and
the data is transmitted only in the event that transmission signal sent from any
other stations is not detected for a specified time. Loop F may be repeated in a
plurality of times. If required, access point AP may notify the start time and end
time of contention-based communication to each station. According to such
20 notification, each station has no need to perform such detection during the time
other than the period. Thus, operation can be simplified.
Loop E or F may be provided or may not be provided. The sequence in

which loops D, E, and F appear is the sequence specified at the time of

registration, and loop E or loop F may appear at the top and loop D may appear

25 at the second or the third.



Then, access point AP carries out non-QS poll for station Ta in the
subsequent non- QoS transm ssion phase and gives station Ta an opportunity

for data Wﬁﬂ%?&%@i on of non-QoS. Station Ta transnits Qoigr@gi’ﬁfd%@zti on
"QOS a

request frame regist.” in Fig. 18) to access paint sed on the
non 15 QoS poll. Access point AP which f®ceived QoS registration request
frame carries out the processing sane as that described in procedure (2),
and if the request is acceptable based on a condition available for the
wi rel ess nmedium access point AP registers station Ta and the QS

paraneters, an E (PSSRMEShCILESP M TR Canm dditidralidapnCTa.
~After station Eli'gbpgrﬁf’g%’l é?&elrw;%, 20 stati o% Ta can garry out QS ¥

transm ssi tgﬁetgﬁlc%tﬂi régisftr%%ifaﬁ 33?%%? e Rchided iRabbp B OMIGHE cBN@ﬁting%bp C

transm ssi ase. ve typ procedures for carrying out

el strationaflayeohenRxal Siieda fidraidiod Sack @ sempbopsgeRdur es descri bed

above, statfio s desi'gne recogni ze the QoS-registration and its

specific contents Ly aeGel dapesiod th GBS redféiRtichd/ Urldi(He BERRTGIS 12/ 11

Q(~2 request response frane ~However, 1 this schene, there are cases
oo o BN RTRL LSS, A PR S 01 ER AR,

i or mat | R RIE WEUHT gfe S5 Bt sl RRefesi SHOALELRITIARE ot = i e
to generat g | e j,nf oL I O TGICRI B 81 1S ABAMR dhilickisd: TR, opdtafidie idnon- QS

phase of a f edi cahl on schene, access poi may first
Lé?ﬁfé“s? ﬁ'n?ﬂ%hf’ﬁébﬁ?gé%aﬁ%éeﬁégh o BB o S a8 rgomeshonding i g
S S . _ .
e SAMSE hakBB e A EEB: (A BHESI ublh, RESeGR caues:
ot at 10n TaRgnvest (R AR o10e, BRE R M e BRSPS &

I I ed. It is. ' i Vi f
F esponse fyv%ﬁc?%:éhﬁtwnleﬁva@dzn%?%é‘tﬁ atén%eﬁ%ﬁ{x@@ah@%%ié’@rf%q%ﬁt ﬁﬁ?ﬁ{ff@éiﬁ%
cont ol 11 ng el TebaBtlr desoupal aperessmationn M B oS5t aRr & e
Wreless Network is diaicl osed. t‘ggéng\}v&i#ggler Stf?anrf'g\tés Lnvention easier, the

fol | owi ng 8638PhAPERYAIPR reddes OREY s8l f contained unit of
data of an ossi ble far t hat. coul d be . deli.ver
y P [BPigoh &

The term "resouP€ePSHRQN i pgtserleguq% fforEnatien) %%8@0&08%%@552%5%& ed

el 5o A L SR 14 g PRSP GEr, T
f to Medi A Control | .PCT/J. P [ ] 602 | h i

Gesor | pt | olal GHSIRTp Gh e BTSrRSHORn R (BRI aBr 1 cSiABelat frpadd’ 49
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reservation request
registration request frame 407 (Fig. 4C), and it is transmitted from reservation
requesting station to access point AP in response to polling signal from access
20 point AP.
Access Point AP schedules in what contents and in what order
transmission permit is given to reservation requesting stations Ta, Tb, and Tc.
The flow chart of Fig. 6 shows the detail of this schedule preparation.

When the schedule is determined, access point AP transmits QoS

25 reservation response frame 417 (Fig. 4D) to reservation requesting stations Ta,



t hor ough understandi ng of the present invention. The foll ow ng paragraphs
give 5 an exenplification of how the invention can be inplenented. However,
it will bgoARRAGEHt to anyone skilled in the art that thepprgpeNticénvVeNntion
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25 As an additional method, access point AP may transmit the information
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QoS registration. In the present specification, five types of procedures are

20 described. Specifically,

1. QoS registration using contention control (CC) and reservation request

(RR) (Fig. 14);

2. QoS registration in the contention-based data transmission phase in the

event that reservation request (RR) fails (Fig. 15);

25 3. QoS registration using non-QoS poll request when reservation request



out next detection. The control frame (401 ) contains the follow ng fields,
such as criteria code (402), contention slot length (403) and contention

sl ot dura&kﬂpﬂﬁégﬁ). Criteria code field (402) is used by pqdpidN 1662
coordinator to specify criteria, in the formof coding, that need to be

mat ched by wireless station recipients & 20 order to be qualified for
contending in the allocated slots. Contention slot length field (403)
specifies the nunber of fix duration slot being allocated by nmedi um

coordi nator. Contention slot duration (404) field indicates the duration

tinme of e sl (iglupdy. slot. It is usually set to the duration needed by
_recipient ?Eg)tran(fr#t zz’response frame (405) back to nedi um coordi nat or

upon receiyin : o; ; i 485)itlseutsi st s
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Request frane ( ) i deelds il habi u i ructure
%ar a c?% rreg%@rta"f’ibﬁfsuglh ngﬁo(gcg?? ddli II'éCEL%S@‘ WitHohe u\éi(ilg RBehvhth

QS Regi s~ S nmentione 5 Response frane 05) is only
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to be not &_{fgater than pr (504). 3. The nunber of tinme that the station
choose a r bm nunber that is greater than pr in Step 2 within the current
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content! Onrgsleorgatlio%n%guésft (?Q )egibﬁglcion%cggsrst %'opnt AP within the duration of a

20 predetermined contention control interval (for example, a few microseconds).
The contention control interval is divided into slots of predetermined time
lengths.

The transmission timing of reservation request (RR) signal is shown as
follows. Access point AP controls a master clock and each station has a clock

25 that synchronizes the master clock. When each station detects slot start time



degree of collision in the previous controlled contention. After contention
control (CC) phase expires, the medium coordinator grants individual

stati on, {s response frame (405) is being recei vedpciipnlied2equest ed
duration %ypogr}géqxum dedi cation such that QoS Request franes (407) can be

transmtted to nmedi um coordinator w thgut going thru contention and
experiencing collision, which provides higher chances of being able to
deliver the frame successfully and reach the destination nore tinely.
Traffic requirenents as indicated by fields of QS Request Franme (407) are
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whether the reservation request (RR) has been accepted or not. In control
15 frame 401, a list 400 of identification numbers for identifying respective stations

whose reservation request (RR) has been accepted is included. Stations can

easily and quickly determines whether their reservation request (RR) have been

accepted or not by referring to control frame 401. Note that, the contention slot

length and contention slot phase of control frame 401 are set to 0 and the
20 reservation request (RR) is not accepted.

In the next QoS transmission phase, there shown is a condition in which
station Tc which has already been QoS registered is transmitting QoS data in
accordance with QoS poll from access point AP.

Next, in the non-QoS transmission phase of a conventional scheme,

25 access point AP carries out non-QoS poll to station Ta based on the previous
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registration request frame is acceptable based on a condition available for the
wireless medium, and transmits the QoS request response frame (“QoS
response” in Fig. 14) to station Ta. At this point, QoS-registration of station Ta
is completed. Station Ta is given QoS poll from the next QoS transmission
15 phase and can carry out QoS transmission.

Now, description will be made on the QoS requeét response frame
transmitted to station Ta. Fig. 4D is a diagram showing an example of QoS
request response frame 417. QoS request response frame 417 includes
information 418 for identifying an applicable station address, bandwidth

20 allocation information 419, and information 420 that indicates the possibility of
direct transmission. In bandwidth allocation information 419, a large number of
information on the bandwidth given to station Ta is included. Fig. 20B is a
diagram showing details of bandwidth allocation information 419. Bandwidth"

allocation information 419 includes scheduling interval 423, minimum/maximum

25 polling intervals 424, 425, minimum/maximum dedication durations 426, 427,



10 20A) and possibility of direct transm ssion (420). As the QoS response,
t he medi um coordi nat or sends back QoS response frane (417) indicating
accept anc I Jon and bandwi dth all ocation information 1 ) that
i ndi cat esﬁéocr:(ﬁ;e"gﬁﬂ ng results to STA in which QoS regist ratPiEr(gﬁBi&é](ﬁs}ﬁzcceeded.
The nmedi um coordi nator does not need onlly a little 15 tinme to judge whet her
Q©S registration of stations can be accepted or not. However, in order to
create bandw dth allocation information (423-431 ), it is assuned that a
certain degree of time would be required, because the generation of such

i nf or mat i oreserpsd iadewiokx ULEMgLgrdrtedd dalayulinit i(bound)a4R9, Therarfiteed jities shown
in Fig. 19, QoS request response frane (417) is divided 20 into two types
of frames, Jitnitat (bsun@) f r48% t hpkaraleteedi bestramdmoissiohi orabiidp f dB1j ndetat i ng
acceptancelrejection and a frane that describes specific bandw dth

~al | ocat i onpMijpiheUARbdGMU? BANIAE intesnasd42y YRE Hididdtes, theepdniaieh yands
shown in Fig. 20A. Specifically, QoS response frane (417) that indicates

accept anceliiifahi Piter0is!ie GEHEh QoS HoNUs Satied banMstatRah Tandntauelition,
bandwi dth 25 allocation information frane (421 ) that requires tinme for

gener &t i onpligimunyn&Xirbs HedR@kion 3urBfidns) B262/427 ( HdidatenseirhinglumAaRer di ng

to this configuration, even in the event that the information processing
capaci ty ofhamdURMiteRaf Inihich af khedile cahabé Abdicdied 6fitdt @eSepbRnse or

rejection of QoS registration and can quickly nove to the next processing.
5 If the resedifed ' PRESISAAPIRY HrE WesBabERItsr d1abS! Reglse Purahels?

. }.
acceptabl e, wireless nedi um coordi nator responds by sending a Qoé request

respond frame (AL/ldedRABEd BBoVE Sstafo Talcapt BhirPihe QBS-rBEBHREH cBAERRSBY r ane
{417) contains station address (418), information indicCating accept or not
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above- nenti oned exanples o e prese I nvention, the present Invention is

char acteri £26b@Shitth e caSedNe!dthidn BaREShif td @B RERIbEIHIbMEN. the

present inventi'on is I npl enment'ed as an apparatus to coo ocati ons
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fol |l ow ng onal “entrties? i. Connection Service Intertace is a
functional block that intercepts upper |ayer network connection requests
responds with appropriate grants and 25 generate the granted service

paramet ers; oy VWG 18libtratioleid fRe>ontention-based data transmission phase in the

event that reservation request (RR) fails:
Fig. 15 shows a data flow when QoS registration is carried out in the
20 contention-based data transmission phase when reservation request (RR) fails.
If a plurality of stations (station Ta and station Tb in the figure) in the same slot
of contention control (CC) interval simultaneously transmit a reservation request
(RR), access point AP does not accept either one of reservation request (RR).
Consequently, station Ta is notified by the second contention control (CC) of

25 QoS registration phase that the reservation request (RR) failed, and recognizes
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al l ocation of available and controll ed metwork resource including access
time and transm ssion speed based on the connection request received; and
iv. Medium Access Slot Allocator provides scheduling the connection request
and the data delivery requirenment required to neet the desired service 10
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(3) QoS registration using non-QoS poll request when reservation request
(RR) fails:
Fig. 16 shows a diagram that indicates data transfer when QoS
15 registration is carried out using a non-QoS poll request when reservation
request (RR) fails. Same as procedure (2), the case in which station Ta
recognizes that reservation request (RR) fails in the second contention control
(CC) of QoS registration phase is discussed.
Station Ta transmits a request for non-QoS poll (“Poll Request’ in Fig.
20 16) in the contention-base transmission phase thereafter.

Then, access point AP carries out non-QoS poll for station Ta in the
subsequent non-QoS transmission phase and gives station Ta an opportunity of
non-QoS data transmission. Station Ta transmits QoS registration request
frame (“QoS Regist.” of Fig. 16) to access point AP based on the non-QoS poll.

25 Access point AP which receives the QoS registration request frame carries out



packets between transmtter and receiver neasured at the medi um access
point inunit of tinme;, viii. Parameters or representatives for the maxi num
al | owabl eyl slogfsspet Wween inter-arrivals of data packets npggyp@shiadh the
medi um access point at 15 the receiver in unit of time; and ix. Paraneters
or representatives for the mninmumpoll2ng interval in unit of tinme; x.
Paranmeters or representatives for the maximumpolling interval in unit of
time; 20 xi. Paraneters or representatives for the extra bandw dth required
to cope with bandwi dth loss due to retransmi ssion, pre-anble, and protocol

over head. t§éiprodd¥eiry g8mefadiaian d&s@hsédwmtmbaaméf( nzuéﬁd ifofhet /eB0E8A i8S1 on
~where each burst consi sts of singular or plural er of data packets. 25

W' O (13/ Qretdptable BasES e Blégr‘:éiﬁo&'é\}aaaﬁi‘é folﬁethéh\'/vfrgle%pﬁ)%ﬁ%ﬁ hbgesar esent

invention, the present invention is |rrp emsnte as a means a netvvork
- node to rwtmp%g%@%sstaﬁ'@hw BAgade rédldrsY aRfy t‘?ﬁl?éfﬁlfsealﬁ
required for deliveéring or receiving a streamto and fromthe wrel ess

medi um by rghl,@qabipehsd Né’rhb%@'s@aﬂn@rﬁ‘@%h A&fertété‘ﬂgfﬁskgt ré'g %‘te?e@eété% §ad

non- peri odi ¢ manner such that the service ata 'stream can be

achi eyed bagedhy ﬁlbdt@o§ﬁ"én smfssug{ gbcdra tr@&?ptfoig@f‘% F%C{lj'?ﬁﬁwe fegtion or

entity requesti the Quality of Servic eve aspect of the

pr esent HU@gltt,laggmjsts% ;E’r’ié'siﬁnt invention is inplenented as a neans of
pre-allocating nmedium access tine to ensure 10 determ nistic nmedi um access

time and transm ssion tinme for the follow ng type of data streans
transm ssion i. Control data steams responsible for signaling net wor k

ear ot i me AR oies refRiraligh i gdryeltiestid a3td SRR ridion BRAAHibY
resource rﬁﬁﬁ),\@tte}%[ﬁgntr?a‘ée&r%uccessfuI | y negoti at ed thr ough the control
nsporte

strfaams t][a User data streans that do not requires
S

STCl0Y cd ol i adleshoVE e Bedahy et e St LFAR i TiGofh)

(11) and (rlséls r’atuﬁaﬁ i I&‘Srr]}:’c:f Bn‘( 8?&@/6&/ thl%fat&%t% %ﬁeoésedn f’r%n&m?ssio Rag S esent

i nventi on
What differs from procedure (2) is that procedure (2) is applied when

reservation request (RR) fails, whereas procedure (4) does not need to provide
any contention control (CC) phase, and it does not matter whether reservation
15 request (RR) fails or not.
Station Ta transmits QoS registration request frame (“QoS Regist.” in Fig.
17) directly to access point AP. Access point AP which receives QoS
registration request frame carries out processing same as that described in
procedure (2), and if the request is acceptable based on a condition available
20 for the wireless medium, access point AP registers station Ta in accordance
with the QoS parameters and fransmits a QoS request response frame to
station Ta. After station Ta is registered, station Ta can carry out QoS
transmission according to reception of QoS poll from the next QoS transmission
phase.

25



i npl enented as a neans of enabling a dynam c allocation of tine for
performng Quality of Service registration of data streans with quality of
servi ce sueflsliii@ds by paranmeters as described in the secongcagpesiis@nd
schedul i ng, 25 scheduled Quality of Service wreless nedi um access,

schedul ed wirel ess V1' O (13/(1~UBC(i 88 PCT/JP112/11!(2 nmedi um access for
unregi stered data stream data stream contention for w rel ess nmedi um access
by predeterm ning the time boundaries for each of w reless nmedi um access
types. As the sixth aspect of the present invention, the present invention

is 5 inplemgnt Q@o@sreaislﬁ%ttiﬁﬁdusf»iﬁé W@%Q%&Qrécﬁ{es@d\ﬁiﬂﬂ L%fngﬁ?és‘éir ion

~registration over the wireless medi um such th registrati can be nade
t hrough a r%%ﬁ%ﬁhﬁ’)’i rel ess medi um access controller. The nmethod conprises
the steps of: 1. [ ocating 0.5N nunber of wireless nedium access tine

.slots f | igiy Of [ da r=Tol] | L oLt t ,
shere N is the 15 (et ol s SoP T eor e o Bhow T ks vansEl owhhoBBs.r | 20

o um acas Zéf&a?“‘%’éqéF%%Qgﬁié%‘@%ﬁﬁﬁ%m?@%‘)ééfF?%@%Sﬁs%@ﬁiﬁ%%b@%‘ onal
. ¢ ; o ; 5
't?ﬁé??LQ%EE%@“—‘M?Eﬁé’é-ﬁ?af@@??ﬁétﬂe’%péféeé%wﬁiﬁﬁr %?%@ﬁ%egﬂ%i&h%nd e
nunber of Tsarveln eS| RRES RS ?v;fi‘eg?%f‘pﬁéﬁé‘%%éﬁf@é%ﬁé’ﬁxcﬁ?% Ei B?nf the
previ ous, A GbARH PURREL (B BsS! B3 Mty ABES, NokSpble B ©
pr esent |r%§g{\)aﬂgn ré%fesgnr(ﬁﬁ%géqée%vrgﬂtl on is inplenmented as a neans for

di viding wirtel'ess nediu _ phases in order to provide Quality of
oy e hon Sersbln Ll AR h3hLe0 g2l o PRI AL
par andt or o B J0 ity ik SERRe BOBR AP pect and Seneduling of - W O
adm 1 ed, PCT/ W55 Tqoep AN B, B, B pelacet Poll (o SrRI 4 Pafién ssi on
time are asl,ulb%tetqggntf 88n-QoS transmission phase and gives station Ta an opportunity
for data transmission of non-QoS. Station Ta transmits QoS registration
request frame ("QoS regist.” in Fig. 18) to access point AP based on the non-
15 QoS poll. Access point AP which received QoS registration request frame
carries out the processing same as that described in procedure (2), and if the
request is acceptable based on a condition available for the wireless medium,
access point AP registers station Ta and the QoS parameters, and transmits the
QoS request response frame to station Ta. After station Ta is registered,
20 station Ta can carry out QoS fransmission according to reception of QoS poll
from the next QoS transmission phase.
Five types of procedures for carrying out QoS registration have been
explained.

in the five types of procedures described above, station Ta is designed to

25 recognize the QoS-registration and its specific contents in accordance with QoS




the regi stered streans based on the requested paraneters, as described in
the second aspect for the streamat the central controller, 5iii.

Convent i owd)spﬁajﬁym Dedi cation where the transm ssion ti mpcirgppyAdet er m ned
and allotted for wireless station in the wireless network for data

transm ssion, and iv. Contention Base Megi um Access Mechani sm where the
transmssion tine is left to be initiated by the station in the wrel ess
network. 10 In the seventh aspect of the invention, the phases are
performed in repetitive manner with each repetition consists of one

ocour renceregliodDRBBRAYE THafBa 1" ORIt SRS RS Sranchdtd! iy Pl e

~occurrences of sequence O iii and 1v phases ere a v sequence

consi sts_abpibRastopMifis Ofn & fya%teﬁaéhigsm "B OBRA. sion® ThN Rofednh

aspect of the present invention, resent 1nv ionIs inplemented as

- S _Requesiy gl AldRiAWheRBE 8ids [38ishARSH B8 TR It 4! G No:

t. Control ntenti1on 1's a or wreless st Ing to

send reseruatogi HRALSAES AT Gbah P byedi ded Rk gpaneeded

20 and ii. rel'ess ordi nator a ( s medirum nas re sted by
vl 5. SRR oA Pls BTy AL Ui SHE Aol ARR BB e,
Fopl ement OpToyER86 e, Tateipre, & ey LER P on iy B BEEHeS PYERb: O Tng
of . pe 17 s isnieng et e bR LRI @ indhe e B st TRy
2 success PRI A 1l BT e R S R S oo A DBR OB OF o
w thi ot neagr eleRaiTa S etoh % D Beremng wibin fod U oL kptpisbeo o
det o1 h ni e Hb UoBCBYE o PO BTt EHPoTE JETAr 1o (TAISHor | i ng
arbi  rary SRR3R apten 418 heRBACoTheR, g FesspRi AR arey fenSm e
o er fortraidis BlecBn § eget e 1o B SalacTa et ePl LT heehUR | on,
and allocation information 419 are completely computed. It is possible to divide the
content of QoS request response frame in this way.
15 Each element and operation of the present invention is fully described
below.
In this section, an apparatus for controlling network resources at Layer 2
of the OSl model applied to the Wireless Network is disclosed. To help
understand the invention easier, the following definitions are used:
20 - A "packet’ is a self-contained unit of data of any possible format that could be
delivered on a data network.
- The term 'resource" basically refers to time available for using a shared
wireless channel.

- The term “WM?” refers to the Wireless Medium.

25 - The term “QoS" refers to Quality of Service.



iv. Regenerate a new Pr val ue, which have higher chance to let a random
nunber to be not greater than the Pr value of step (iii). As the tenth

aspect of w\Bhlsgeent invention, the present invention isPUi‘BWﬂﬁ@ézed as a
means for generating a nedi um dedi cati on schedul e. consists 20 the ftoll ow ng

phases: i. QoS Registration request comgersion, and ii. Medium dedication
schedul e generation. In the tenth aspect of the invention, the neans of
perform ng a QS Request conversion as described in the above part (i)
consists of the follow ng 25 steps: WO I13/(1.111BA 41 PCT/JP02/11 (~(2

i Conput eThBgefH IRIC AR 4b MBHGHI AREEOTHMRRMEA for each QoS request, and

_ii. Sort the request according to value obtain fromstep i. In the tenth

aspect of the nypNdIBNing BEsEMRABS, fof bufiBRUT diidiioRUSHEdifiEnafbaRgi um

dedi cation for a request as nmentioned in the above conputing part (i)

. perfornms %Etsh%ufdaquie}gﬂ; %gg;gﬁ%? igpa'trﬁm@%re%qenget it 9 Braeh e prapidaegded to

transmt a patket, n e actual bandw dth require

(0]
request, Wm%@g@naggg}gnéiggec%f?@%ré%%gw%ﬂpaﬁ RSB baRG-ihd\giaed by

the 10 reques urirn e Interval 1'n order t chr'eve ual

bandyj dt h ahee\%ir@mggﬁm 'tho\z\;ﬁHQWeRQOEIa n'BeY lerﬂ[anf”é%‘ﬁl—ll%gﬁi, {’Eﬁ\gﬁ rggquest.

needed, an soclating e value obtain Tromstep iv w

QQSF cati ﬁ%bEéﬂ%ﬂEféngé?% %?i#%%ff“ﬁ%ﬂ%%ﬁ?@%fﬁg T erAERg e BraRe LT
[ ion. : i h I d f
edi cati Oﬁflfvﬁg?ﬁééﬁ?hgp%gcb@?@?ﬁfqUESt y reduci ng the val ue conpute rom

step iv of’ . . “TO0'a mnimumby merging nultiple sequenti al
dur at i on such F1e 1t B8 o AL EHE,F dhE bl il PR ing OREE
vrolaced. UKL o wRR UM AdL W 5F ASAIS AR AR AL TP o
o T S AGSSH PP Rl oo A R SO 00, o
ei ther of dtatsae fér%e;tC{Wap %aslge%pr%édium access possible. Both Control and Raw Data
that need to be transferred out through the Physical layer need to traverse
through the MAC. The MAC will then send the data to the Physical Layer and
reach it's final destination through the WM. To establish a data connection for
15 control messages arriving at the Service Access Point, as marked by literal
(102), these connection requests messages are intercepted by the Connection
Service Interface (106). It is at the Connection Service Interface (1086),
decisions are being made if the management or control messages should
requires connection-oriented connections with the final destination. If control or
20 management messages need not set up long term persistence connection, then
the Connection Service Interface re-route the management and control
messages to be processed by entities that perform the management frame or
redirect to the MAC though data route indicated by (105). Control messages

that traverse through the route (105) could also be control messages that are

25 sent from upper layers on ad-hoc basis. Data stream that traverse on route



WO 03/ 11~08GG PCT/ JP(12/ 11C& 42 i. Scheduling the colliding nedium

dedi cations one after another or ii. Breaking the colliding nmedi um

dedi cati og of the schedule into few nedi um dedi cat i ' mal | er
durationogﬁﬂﬁaﬁgﬁ?ibute it wwthin the interval fromthe sﬁg???%%hg%int of
the colliding medium dedication to the otsarting point of 5 next nedium
dedi cation or the end of that schedule. As the el eventh aspect of the
present invention, the present invention, is inplenented as a neans for
breaki ng the colliding nmedi um dedi cati on when conbi ning two nedi um

dedi cat i on(19ehedid @06NHe ndt hangtgicmBERM acessd MhEiapd it fn@rgte/ﬁil HEY BNt eps:
10 i. Obtain the duration of nedrum dedication in schedule A that are

col i ding uh the MAE thyehtdl BBizhnk intihshiis i6R G Poithe WimOdt ai n the duration
of medi um dedi cation in schedule B that are colliding wth a nmedi um

~dedication in sphedub@edtsi tfat GivBls themAURat bam fpRMm (Ne2StAbt iy POi Nt

of the colliding nedium 15 dedication to the starting point ‘of next nedium

dedi cat i onyrgkshi@ic thatfis Siﬁdéi;’tﬁﬁlﬂo%rd}haﬂ'e\ﬂ- wgg{u’élogfag Iﬁ/lﬁgt gbizhd ﬂﬁbbf\ﬂfrr]%lbgg part

of the colliding nmediumdedication in sc I'S not Dbei

col I'i ded; Medﬁﬂﬂ%ftsﬁehﬁ‘i% e Ridroa frole écnﬁc@%rha g?é%&ﬂjak/lefg' frgrsggHm
g col 't ded; the

dedi cation in 20 schedule A that is bein : and vi." . .
CoLn % o3 S THS50h Bl eyl e bl g Ll el
oD oo STRCIBY LRUalifs Bl MMFaUHE AL ghrliadh !
e 1B o SRR R BP0 M coBRhEh Serlid et
5 e Ml ob e SE0REGfh HAESLPBa A0 BIF B, MR ABE S 14, |
fespagse. ! MedtalsRE PeHoPedlindud® thd SeivRld AvePth LGSR birbRint'dA0 Webhid data
It further maintained a set of data connections currently active and non-active
so that the Service Allocator can signal to access medium. In the Connection
Resource Mapper (108), the allocation is based on priority and the available
resource that the Medium Access Slot Allocator can gather from the WM. The
15 Medium Access Siot Allocator will provide and manage the timing information of
each wireless medium access based on the data stream requirement. The time
intervals for all wireless medium accesses are controlled by the Medium Access
Slot Allocator (109). The detail implementation of Medium Access Slot Allocator
that provides mechanism to achieve a predefined QoS level and it is illustrated
20 in Fig. 2.
Fig. 2 shows a mean used by wireless medium coordinator to provide
QoS. To understand the operations of the QoS enables wireless medium
coordinator in detail, reference is also being made to Fig. 3. The operations,

which include four sub tasks, such as QoS Request Registration and

25 Scheduling (201), QoS Medium Dedication (202), Conventional Medium



5 predeterm ned quality secured, said QoS registration request being
received froma station transmtting the data streamvia wreless nedi um

conpri si nﬂ/mfslru&'i‘(%{,ﬁtti ng a control frame to stations in opgelpiPgi2rt a
contention control phase which contention between a plurality of stations

is controlled, the control frame repreggnting acceptance of a reservation
request for the wireless 10 nediunm receiving the reservation request from
the station at the contention control phase; in the case that reception of
the reservation request fromthe station is successful, polling the station

A 2 non BRTiHIBAE8YS A CBERibH BAHR! MeBlnPaELas IrechbAIAT(204( aré t

~unsecured qua ferent fromthe contention control phase;

recei vi n\?\ﬂg'%b ég}ﬁegg.gﬁ %%%Qﬁ@ﬁfsﬁ lﬁgfj@t?ﬁcbéﬂiirﬁtbﬁﬁ [@Petifshy fhidd. @S he

station espon e po e QS registration request

" epresent png, LEOHGAIRALE driAcfuIRg (987 Favd Hpd Medins méieRicH(og whi ch

the data ransm W the predeterm ned quality secured;

det er m ni ng_whet her transij ssi fect: to: f i e ister sragt ed or
not based? Ogeﬁ%mﬂst{ooﬁ'%gl/d% pg’%‘l g&&oc%%t Iﬁew{/r\nélfg gf erﬁés’dur:@dme@n |tﬂhe case
that the t sm Ssi o ' t [ ts Sy : JrdcRel gkering,
at e nofd Sopicsane AR E b ABaisfey it b RER! fr ey AP urgRs

113/ O0-UB(r|i 45 PCT/ JPI . thod according to claim1 further
conpri si n&kPWQHQrﬁ Wf%ﬁj&q]%-%%%gsﬁgrt%?@ QoS response whi ch represents
whet her transm ssion subject to the requirenments is granted or not. 5 3.
The met hod according to claim2, wherein the QoS response only represents a

grant for t ransEi ssiotn t he met hod conprising, after transm ssion of
the QS r 89'S [AFHBSel £ ansmitting content of the grant defined based

on the requirements. 10 4  The. h I 0, im1, wherein the
requirene t@quthéargfwxéghr%uggatbygﬁgﬁé@geq%(?g%fanslt%aﬁﬂ\ bandwi dih of the
data st ream_r aveéagfreMbandwi_jg h qof. he data stream maxi mum bandw dth of the
dat al&t r edMI EGERmum PR PRIIREDbI e, f1uctuations of all owabl e | atency,

o mam 19 PeegRGeeE B/EACBER RLHE SSOHCrRtEIN A ot i on. o1 ze of data
packet and extra bandw dt hhéﬁﬂé’vblrgﬁg for at |east one of retransm ssion,

preanbl e dNd ESfBRocofiVeIRER " The nethod according to claim1 further

conprising, transmtting, at the 20 contentiop,control phase, a
nom)fi cat ?’6m'ﬂwm(ﬁ%@“ﬁﬁhdﬁ%‘f‘?@ﬁyF@%F@é'&ﬁf?cﬂaatg sittrieg{n gf i dentification

nunber s of rescgecti ve statiaqns, f,r%m whi ch the reservation
INTEGER  Minimum_Bandwidth;

15 /* Maximum latency the data stream can withstand */
INTEGER  Maximum_Latency;
/* Average latency the data stream can withstand */
INTEGER  Average_Latency,
/* Maximum jitter allowable the data stream can withstand */
20 INTEGER  Maximum_Jitter;
/* Average jitter allowable the data stream can withstand */
INTEGER  Average_litter,
/* Maximum time the Maximum burst of bandwidth allowable */
INTEGER  Time_MAXBandwidth;

25 /* Maximum time for latency aliowable*/



request is successfully received. 6. The nethod according to claim5
further conprising, 25 at a contention-based phase during which each of the

pluralitywefosmldbs ons V1" O (13/U-1UBI( 46 PCT/JP(12/ 11 @chgpeeligst s
whet her transmi ssion is possible or not every tine before transmtting its

data stream receiving the QoS registration request fromthe station other
t han those whose identification nunbers are described in the list, the QS
regi stration request representing requirenents that are necessary at the
QS 5 phase during which the data streamis transmtted with the

predet er MpeceyR! | maemukedierdet €r m ni ng whet her transm ssion subject to
~the requirements is granted or not based on a condition available for the

Wi rel ess Vm‘qwmaﬂbﬁrﬁf%ﬁ"@@g#%%ﬁ&}’t*P-e transm ssi on subject to the

requi renents 1s ¢ stering, at the contention-based phase, the

~station ag\:cli-rgp%é equH&wbﬁ.T%e '[t%i%ﬁs’@; hod according to claim5, further

conprisin a conten n-based p during which each of the plurality

of stations t f,her transm ssion is possible or not every tine
bef ore trén%%gtqeq%‘n(ét g@% /15 data stream receiving a poll ing request from

the stati t han_t se identification nunbers are described in
the I7 st, ?@BEH% tf?%t%-tp%t%i%%ﬁg%g t he non- QS phase based on the polling
request; rggcei.vin at. the, non- > '&é i st ation request from
the stati 6nﬁ\m@upgg%%@gdnt[egvaﬁﬁ%@%?ﬁ%é@ n{%@“ d[%glbétlgati on request
representi ui ement s at are necessary at the QS phase during
whi ch thelﬂgﬁg‘%ﬁ ﬁ@aﬁf’?@%}}"é\%’ﬂﬂvﬁzd with the predetermned quality
secured; dgterm ning whether transnission suhject t e.requirenents is
grant ed o? "‘B‘é@é%qHﬁeé' %Wa{??‘We&%ﬁﬁhafﬂ?@“ﬁb{’ecﬁ@%‘% el ess medium in
t he case { ransmi ssi o ubject to the requirenents is granted, 25
registeri hg?kﬁéﬁﬁ&a%dtﬁ@%’%ﬁﬁ%"éﬂt he station and the requirenents. WO
B s Sl
transmtting data streamw th regeterm ned quality secured, said QS
regi strat kb ‘a”éQfﬂeE'EOt%@?Tﬁﬁe'&'@@ai#%d?S froma station transmtting the data
stream via w rel ess nedi udm, conprising: at a contention-based phase during
whi ch eacHNSEGER Rt POt at | ons det ect's whet her transmission is

possible or not every time before transmtting its data stream receiving
the QoS rdgSwe @idda RasKeleét from the station, the QS

INTEGER data_packet size
15 }

Fig. 3 shows the detail relationships between the four sub tasks as
mentioned above. The phase for Loop A (301) is determined by any pre-defined
time interval. This pre-defined time interval can be based on the capabilities of

20 the Wireless Network node or it is dependent on the type of real-time data the
network nodes needs to deliver. Note that "network node" represents the
stations and/or the access point. Within Loop A (301), the number of time QoS
Request Registration and Scheduling (201) sub task is being performed and the
interval for Loop B (302) are also determined by the pre-defined time interval.

25 QoS Request Registration and Scheduling (201) is only being performed 1 time



regi stration request representing requirenents that are necessary at the
QS 10 phase during which the data streamis transmtted wth the

predet er ypadn@as i ty secured; determ ning whether the tragsypssign subj ect
to the requirenments is granted or not based on a condition avail able for

the wireless nmedium in the case that thge transm ssion subject to the
requirenments is granted, 15 registering, at the contention-based phase, the
station and the requirenents. 9. A nmethod for registering a transm ssion
request in response to a reception of a QoS registration request for

transmttyng éﬂﬁt@regeﬁggybmg% 3 @ggsi%ﬁmig\?@b&mﬁ |dt Ye & BHPHne Sitfin QS

_registration reque ng r froma stafion transmtting the data
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whi ch eac i ons detects er transm ssion is
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pol l'i ng reques romthe station, po e tion at a non- QS phase
whi cni o BerjeEgn: CER RhERERIan AR e PR R R ™
roquiet | PRI i adilorbd BaaE A B e e B SO B ot o
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equi r mofie iy SaFURbBICRLY EAHG on-a condition avai lable for the
Fequi roments. | DTEna0s REgHerE RogSralo TR AR RONE ¥Bless on and
Fequi oo RSN cRARIRer SatpSch” . ERRBPLSTAe el Fufh Bl e e
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i ni mam bAANAPlo Nt s (ST CEARASH) g b dRIE AP A B1 RO AALIEGL r carm
{1 uct uat | SHESTLR SEGRABIeetS 1 A7 cleea CHARE: a5 o ARPY BelR 1o
i nterval between each nedjum dedi catjon, maxi num 25 r ired.interval
bet wen edl® tmidl?ﬁﬁrm‘gg??%&)onsﬁ og? P&&%S&E@thu%‘ﬁ%e station carnes

out next detection. The control frame (401) contains the following fields, such as

criteria code (402), contention slot length (403) and contention slot duration

(404). Criteria code field (402) is used by medium coordinator to specify criteria,

in the form of coding, that need to be matched by wireless station recipients in

20 order to be qualified for contending in the allocated slots. Contention slot length

field (403) specifies the number of fix duration slot being allocated by medium

coordinator. Contention slot duration (404) field indicates the duration time of

each ‘individual slot. It is usually set to the duration needed by recipient to

transmit a response frame (405) back to medium coordinator upon receiving the

25 control frame (401). Response frame (405) consists Medium Dedication
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dEMbC 10Be&Hiica(Vaile 83 sorftdntion siBL Mg (203) WRER%0Eickles a number of
slots provided for RR reception in order to provide higher usage efficiency of the
slots allocated:

5 Medium coordinator, which initiates controlled contention, uses a pre-
defined value as a starting value for contention slot length field (403).
Subsequence value of contention slot length (403) is determined by referencing
to the usage efficiency and number of slots experiencing collision during
previous controlled contention. Such as decreasing the contention siot length if

10 experiencing certain degree of no fransmission in the previous controlled
contention, or increasing the contention slot length if experiencing certain
degree of collision in the previous controlled contention.

After contention control (CC) phase expires, the medium coordinator
grants individual station, which its response frame (405) is being received, the

15 requested duration of medium dedication such that QoS Request frames (407)
can be transmitted to medium coordinator without going thru contention and
experiencing collision, which provides higher chances of being able to deliver
the frame successfully and reach the destination more timely. Traffic
requirements as indicated by fields of QoS Request Frame (407) are

20 transformed into input parameters to scheduler. The functionality of scheduler is
to provide a schedule of medium dedication for all accepted traffic requests
such that their respective requirement can be ensured.

Fig. 6 shows the flow of operations for converting QoS reservation
requests into request list, which is used as an input for scheduler (606) to

25 generate a medium dedication schedule. The following is the explanation for the
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3L10%& () - F3! 1074 Qbs rédet03tor Request list is not empty then remove a request for

processing (601) else go to step v.
ii. Transform request requirements into input parameters (602), which are
5 needed to compute the number of medium dedication for this request, Ni (603)
a. Compute the total duration needed to transmit a packet, which
contains data size = nominal MSDU size (410). Store this value into variable Di
b. Compute the actual bandwidth required for the traffic
transmission.
10 c. Compute the total duration of medium dedication needed for the
traffic transmission to achieve actual bandwidth requirement within phase of
Loop A. Store this value in a variable, Ti.
d. Compute the ratio of the duration of Ldop A over Ti (i.e.
(duration of Loop A) / Ti). Store this value in a variable, Ri.
15 iii. Associate the parameters obtained from step ii with the request and
store it into request list if the bandwidth available is less than requested (604).
iv. Go to step i.

v. Sort the request list using request priority and Ni (605)

20 Fig. 12 shows the flow of operations performed by scheduler to generate
a schedule for medium dedication base on request list:
For each request in request list, i:
i. Reducing the value Ni to minimum by merging multiple sequential
medium dedications into a single medium dedication which having longer

25 duration (701). It can be started from the largest duration value, which is not
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' b. Total data transmitted within a polling interval does not greater
than Maximum Burst Size
5 ii. Generate a schedule base on output from step i (702)
fii. During scheduling, for the case when a medium dedication for current
traffic request, hereby as Medium_Dedication_A, collide with other medium
dedication being scheduled, hereby named as Medium_Dedication_B, the
following operation is being performed:
10 a. Compute parameters needed (703):
1. Obtain the duration of Medium_Dedication_A (801).
Store this value into a variable, a.
2. Obtain the duration of Medium_Dedication_B (802).
Store this value into a variable, b.
15 3. Obtain the interval between each medium dedication of
the current schedule (803). Store this value into a variable, c.
4. Compute the duration of Medium_Dedication A that is
not being collided (804). Store this value into a variable, d.
5. Set d to zero if the collision did not start at the beginning
20 of Medium_Dedication_A.
6. Compute the duration of Medium_Dedication_A that is
being collided (805). Store this value into a variable, e.
| b. If d not equal to zero and b < (d * ¢ / a - d), spilt
Medium_Dedication_A into few smaller medium dedication with spacing equal

25  to(d*c/a-—d)(704).



Y10%08' () - Y@10%0% ()- L10%0& ()- 99 ::D:::dE/ 100F9' & 10%0& () -

FOR$10%0% () - FSHMLOYOL ()-31 10%0% ()- @ 10%0% ()- S109%0% ()-; <========bC
100@310% dsha0sh@Y0& () - 100 100 100899MB10%0& () - | 31! 1@UP8PE) 1662
@ LS10%%" () - =>R>[ >>>>dEbC 10010%& () - F@10%08 () - &&10%X ()-F

10908 () - l 100/@& () - 3& 10%08 () - 3>B???4@ AAJELC 100 3% $10%08 () - F
,C110%08 () - G& $10%08' ()-Z & 10908 ()-F

1 10908 () - Z& 10%0& () - FABSCCCD DaBbC 100
781 10%08’ () - F! 5$10%00% () - Z3! 10908’ () - Y1! 10%08 () - m8/ " $10%0& () - ZY& : | 10%08.

| 1(() )o_ EQWC;QGE”%%@N@%@ ‘tfié%%@ﬁﬁa( btarlidd Yire of Mddd_Dbaickdeh 100

Ilgg)?/b'\/gl(();’/&g M‘i&“ %@éﬁ%ém%@@h {9 adiinlAdReed LofBtraint_List_A then

s (TSR ARG BRI 05 (8 10,
100FSSZ10% () 314 3K et A B o A<ek IR G B

9! 10% u& ()-G 9!10%

10% t%/fu& () - &810% u& ()-Z"10% u& () - 000QQQ RAELC
100F 10% 3,1 10% u& ()-3 +10% u& ()-L3, #& 10% u& (

LD SO S T SIS 2
lommoty&rﬁgdlu coordinator responds by returning QoS request response frame (417)
to a requesting station. QoS request response frame (417) contains station
address (418), information that indicates acceptance or rejection (435 of Fig.
10 20A) and possibility of direct transmission (420).

As the QoS response, the medium coordinator sends back QoS
response frame (417) indicating acceptancefrejection and bandwidth allocation
information frame (421) that indicates scheduling results to STA in which QoS
registration is succeeded. The medium coordinator does not need only a little

15 time to judge whether QoS registration of stations can be accepted or not.
However, in order to create bandwidth allocation information (423-431), it is
assumed that a certain degree of time would be required, because the
generation of such information provides extremely high calculation load.
Therefore, as shown in Fig. 19, QoS request response frame (417) is divided

20 into two types of frames, that is, a frame that describes information 435 for
indicating acceptance/rejection and a frame that describes specific bandwidth
allocation information (419) to respond to the station, separately, as shown in
Fig. 20A. Specifically, QoS response frame (417) that indicates
acceptance/rejection of reception is quickly transmitted, and then bandwidth

25 allocation information frame (421) that requires time for generation is
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5 If the result from the scheduler indicates that the request is acceptable,

wireless medium coordinator responds by sending a QoS request respond
frame (417) back to the request station. QoS Request Respond frame (417)
contains station address (418), information indicating accept or not (419) and
possibility of direct transmission (420).

10 In Conventional Medium Dedication sub task, a wireless medium
coordinator will allocate medium access duration for wireless stations based on
information or request collected and network condition monitoring.

In Contention Based sub task, each wireless station contend for medium
based on standard procedure and the winner will own the medium for a
15 complete sequence of frame exchange or a specjfic duration, which is minimal.
According to the above-mentioned examples of the present invention, the
present invention is characterized as follows:
As the first aspect of the present invention, the present invention is
implemented as an apparatus to coordinate allocations of network resources

20 and wireless medium based on resource requests received from the service
access points of the network protocol layer controlling medium access to the
wireless medium that comprises of the following functional entities: -

i. Connection Service Interface is a functional block that intercepts upper
layer network connection requests responds with appropriate grants and

25 generate the granted service parameters;



1Y395109%& ()- |, #1 100& ()- 3 & &10%& ()-3Yl- 10%& ()-Y, ! 10%& ()-4F9 10%& ()-
| 4mmm nnndEMB7 10 10( 1 7!10% ()- | ,5: 10% ()-  3&10%! ()-

11 10%&: & | 10% bC 10 10
uslo%)&(%yug'? ()() 10908 () - Q6 angggggglg%i'() épgggﬁ?gﬁﬁﬁc 10

10( L!'!110%0& ()- FMLOY%OE ()- ST10%0& (? L' $10%0& () -
Y 1 10%0% () -1 SH10%0& ()- rsWttuPudEbC 10 10( 393& 10%0& ()-  F1910%0& ()-
S/ 10908 ()- L' 9! 10%0& ()- Y% $109%0& () - S#' ! 10%)&' ()- Puuuvvvv&)vbC 10 10(
S 109%g& ()-10%g& ()- 100 1oo 100 LIL$10%0 (

17910008 ()~ O RO 0. 106 BT b | 0K
connection request/s received from the service access point of medium access
control with the parameters used in the medium access conirol that enables
medium access;

5 iii. Service Allocator provides allocation of available and controlied
network resource including access time and transmission speed based on the
connection request received; and

iv. Medium Access Slot Allocator provides scheduling the connection
request and the data delivery requirement required to meet the desired service

10 level.

In the first aspect of the invention, delivery service requested from upper
network layers may be possible to be made through a single Medium access
layer by specifying the type of connection required and allowing the data stream
to request for 2 type of delivery services: (i) connection oriented and (ii)

15 connectionless oriented.

As the second aspect of the present invention, the present invention is
implemented as a means to emulate a connection oriented in wireless medium
access network by first registering a data stream sent with the Medium Access
controller based on the service level required which includes the following basic

20 parameters:

i. Parameters or representatives for average bandwidth expressed in
number of bits per second;

ii. Parameters or representatives for average bandwidth expressed in
wireless medium time required in units of time over a fixed period interval;

25 iii. Parameters or representatives for average latency between data
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packets between transmitter and receiver measured at the medium access
point in unit of time;

iv. Parameters or representatives for average jitter between inter-arrivals
of data packets measured at the medium access point at the receiver in unit of

5 time;

v. Parameters or representatives for the maximum bandwidth expressed
in number of bits per second;

vi. Parameters or representatives for the maximum bandwidth expressed
in wireless medium time required in units of time over a fixed period interval,

10 vil. Parameters or representatives' for the maximum latency between data
packets between transmitter and receiver measured at the medium access
point in unit of time;

viii. Parameters or representatives for the maximum allowable jitter
between inter-arrivals of data packets measured at the medium access point at

15 the receiver in unit of time; and

ix. Parameters or representatives for the minimum polling interval in unit
of time;

x. Parameters or representatives for the maximum polling interval in unit
of time;

20 xi. Parameters or representatives for the extra bandwidth required to
cope with bandwidth loss due to retransmission, pre-amble, and protocol
overhead.

xii. The size of data packet within eachburst of transmission where each
burst consists of singular or plural number of data packets.

25
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As the third aspect of the present invention, the present invention is
implemented as a means for a network node to reserve wireless medium based
on the Quality of Service level required for delivering or receiving a data stream
to and from the wireless medium by allocating a variable length of time slot in a
period and non-periodic manner such that the service level of the data stream
can be achieved based on the service level parameters received from any
station or entity requesting the Quality of Service level.

As the fourth aspect of the present invention, the present invention is
implemented as a means of pre-allocating medium access time to ensure
deterministic medium access time and transmission time for the following type
of data streams fransmission:

i. Control data steams responsible for signaling, network management
and critical data,

ii. User data streams for transporting real-time information dynamically
assigned as a result of network resource reservations that are successfully
negotiated through the control streams transported in (i),

iii. User data streams that do not requires Quality of Service reservation,
and

iv. User data streams that are not allocated medium access time as a
result of full allocations in (i), (ii) and (iii).

As the fifth aspect of the present invention, the present invention is
implemented as a means of enabling a dynamic allocation of time for
performing Quality of Service registration of data streams with quality of service
specified by parameters as described in the second aspect and scheduling,

scheduled Quality of Service wireless medium access, scheduled wireless

10-u 10-u 10-uL9 10% u& ()- 31!10% u& () -
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medium access for unregistered data stream, data stream contention for
wireless medium access by predetermining the time boundaries for each of
wireless medium access types.

As the sixth aspect of the present invention, the present invention is

5 implemented as a method for contending for Quality of Service registration over
the wireless medium such that registration can be made through a central
wireless medium access controller. The method comprises the steps of.

i. Allocating 0.5N number of wireless medium access time slots for
Quality of Service data stream registration at the initial stage, where N is the

10 total number of registered wireless stations controlled by the central wireless
medium access controller,

ii. Allocating additional medium access time slots based on number of
collisions detected by increasing the number medium access time slots
reservation length by 2 times the number of slots that are detected to have

15 collisions, and

iii. In the case of no collision slots are detected, decreasing the current
number of medium access time slot reservation length by deducting from the
previous allotted number or time slots by M/2, where M is the number of unused
time slots in previous frame.

20 As the seventh aspect of the present invention, the present invention is
implemented as a means for dividing wireless medium into few phases in order
to provide Quality of Service for serving real-time applications and at the same
time also serving non real-time applications. These phases are:

i. QoS Request Registration of data streams based on service level

25 requested using parameters described in the second aspect and Scheduling of
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ii. QoS Medium Dedication where the transmission time are allotted for

~ the registered streams based on the requested parameters, as described in the

second aspect for the stream at the central controller,

ii. Conventional Medium Dedication where the transmission time is
predetermined and allotted for wireless station in the wireless network for data
transmission, and

iv. Contention Base Medium Access Mechanism where the transmission
time is left to be initiated by the station in the wireless network.

In the seventh aspect of the invention, the phases are performed in
repetitive manner with each repetition consists of one occurrence of QoS
Request Registration and Scheduling phase and multiple occurrences of
sequence of ii, iii and iv phases where a valid sequence consists at least one of
the three phases mentioned.

As the eighth aspect of the present invention, the present invention is
implemented as QoS Request Registration and Scheduliné phase comprising of
the following:

i Controlled Contention is allowable for wireless stations intending to
send reservation requests to indicate duration of medium dedication needed,
and

i Wireless Coordinator allocates medium dedication as requested by
wireless stations for them to transmit reservation request such that reservation
request can reach wireless coordinator in a time bound manner.

As the ninth aspect of the present invention, the present invention is

implemented as a method of avoiding contention by choosing a slot during

MAdYNC
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length;
ii. Determining a new random number until a successful transmission can
5 be achieved; and
i The number of time that the station choose a random number that is
greater than 1/N in Step ii within the current round is the number of allocated
slot to skip before transmitting.
In the ninth aspect of the invention, the method for determining the
10 success of transmission within slot part (i) comprising the following steps of:
i. Obtain probability Pr = 1/N, where N is equal to arbitrary contention slot
length,
ii. Obtain a random number,
ii. If the random number is not greater than the probability Pr obtained in
15 step i., perform above part(iii) of the ninth aspect of fhe present invention, and
iv. Regenerate a new Pr value, which have higher chance to let a
random number to be not greater than the Pr value of step (iii).
As the tenth aspect of the present invention, the present invention is
implemented as a means for generating a medium dedication schedule consists
20 the following phases:
i. QoS Registration request conversion, and
ii. Medium dedication schedule generation.
In the tenth aspect of the invention, the means of performing a QoS
Request conversion as described in the above part (i) consists of the following

25 steps:
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ii. Sort the request according to value obtain from step i.
In the tenth aspect of the invention, the means for computing the number
5 of medium dedication for a request as mentioned in the above computing part
(i) performs of the following steps:

i. Computing the total duration needed to transmit a packet,

ii. Computing the actual bandwidth required for the request,

iii. Computing the total duration of medium dedication needed by the

10 request during a repetitive interval in order to achieve actual bandwidth
requirement,

iv. Computing the number of medium dedication needed, and

v. Associating the value obtain from step iv with the request.

In the tenth aspect of the invention, the means for generating a medium

15 dedication schedule performs of the following steps:

i. Generating a medium dedication schedule for each request by
reducing the value computed from step iv of the tenth aspect to a minimum by
merging multiple sequential medium dedications into a single medium
dedication which having longer duration such that the constraint stated in the

20 request will not be violated, and

i. Combining the medium dedication schedules obtain from step iinto a
single schedule.

As the eleventh aspect of the present invention, the present invention is
implemented as a means of combining two colliding medium dedication

25 schedules into a single schedule consists of either of the following steps:
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few medium dedication with smaller duration and distribute it within the interval
from the starting point of the colliding medium dedication to the starting point of
next medium dedication or the end of that schedule.

As the eleventh aspect of the present invention, the present invention is
implemented as a means for breaking the colliding medium dedication when
combining two medium dedication schedule into a single schedule performing
the following steps:

i. Obtain the duration of medium dedication in schedule A that are
colliding with a medium dedication in schedule B;

ii. Obtain the duration of medium dedication in schedule B that are
colliding with a medium dedication in schedule A,

iii. Obtain the duration from the starting point of the colliding medium
dedication to the starting point of next medium dedication or the end of
schedule A,

iv. Compute the duration for the part of the colliding medium dedication in
schedule A that is not being collided;

v. Compute the duration for the part of the colliding medium dedication in
schedule A that is being collided; and

vi. Spilt the colliding medium dedication into few smaller medium
dedication with spacing equal to (d *c/ a —d).

The invention being thus described, it will be obvious that the same may
be varied in many ways. Suéh variations are not to be regarded as a departure

from the spirit and scope of the invention, and all such modifications as would
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reception of a QoS registration request for transmitting data stream with a
5 predetermined quality secured, said QoS registration request being received
from a station transmitting the data stream via wireless medium, comprising:
transmitting a control frame to stations in order to start a contention
control phase which contention between a plurality of stations is controlled, the
control frame representing acceptance of a reservation request for the wireless
10 medium;
receiving the reservation request from the station at the contention
control phase;
in the case that reception of the reservation request from the station is
successful, polling the station at a non-QoS phase during which the data stream
15 is transmitted with unsecured quality and which is different from the contention
control phase;
receiving, at the non-QoS phase, the QoS registration request from the
station who responded to the poliing, the QoS registration request representing
requirements that are necessary at the QoS phase during which the data
20 stream is transmitted with the predetermined quality secured;
determining whether transmission subject to the requirements is granted
or not based on a condition available for the wireless medium,
in the case that the transmission subject to the requirements is granted,
registering, at the non-QoS phase, the station and the requirements.

25
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5 3. The method according to claim 2, wherein the QoS response only

represents a grant for the transmission,
the method comprising, after transmission of the QoS response, further

transmitting content of the grant defined based on the requirements.

10 4. The method according to claim 1, wherein the requirements include at
least one parameter of minimum bandwidth of the data stream, average
bandwidth of the data stream, maximum bandwidth of the data stream,
maximum latency allowable, fluctuations of allowable latency, data packet size,
minimum required interval between each medium dedication, maximum

15 required interval between each medium dedication, size of data packet and
extra bandwidth required for at least one of retransmission, preamble and

protocol overhead.

5. The method according to claim 1 further comprising, transmitting, at the
20 contention control phase, a notification including information representing a list
of identification numbers of respective stations, from which the reservation

request is successfully received.

6. The method according to claim 5 further comprising,

25 at a contention-based phase during which each of the plurality of stations
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those whose identification numbers are described in the list, the QoS
registration request representing requirements that are necessary at the QoS
5 phase during which the data stream is transmitted with the predetermined
quality secured,
determining whether transmission subject to the requirements is granted
or not based on a condition available for the wireless medium;
in the case that the transmission subject to the requirements is granted,

10 registering, at the contention-based phase, the station and the requirements.

7. The method according to claim 5, further comprising:
at a contention-based phase during which each of the plurality of stations
detects whether transmission is possible or not every time before transmitting its
15 data stream, receiving a polling request from the station other than those whose
identification numbers are described in the list,
polling the station at the non-QoS phase based on the polling request;
receiving, at the non-QoS phase, the QoS registration request from the
station who responded to the polling, the QoS registration request representing
20 requirements that are necessary at the QoS phase during which the data
stream is transmitted with the predetermined quality secured;
determining whether transmission subject to the requirements is granted
or not based on a condition available for the wireless medium;
in the case that the transmission subject to the requirements is granted,

25 registering, at the non-QoS phase, the station and the requirements.
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Y1&10%0& ( Yed#ptOR d )aod-redieieor request for transmitting data stream with a
predetermined quality secured, said QoS registration request being received
5 from a station transmitting the data stream via wireless medium, comprising:
at a contention-based phase during which each of a plurality of stations
detects whether transmission is possible or not every time before transmitting its
data stream, receiving the QoS registration request from the station, the QoS
registration request representing requirements that are necessary at the QoS
10 phase during which the data stream is transmitted with the predetermined
quality secured;
determining whether the transmission subject to the requirements is
granted or not based on a condition available for the wireless medium;
in the case that the transmission subject to the requirements is granted,

15 registering, at the contention-based phase, the station and the requirements.

9. A method for registering a transmission request in response to a
reception of a QoS registration request for transmitting data stream with a
predetermined quality secured, said QoS registration request being received
20 from a station transmitting the data stream via wireless medium, comprising:

at a contention-based phase during which each of a plurality of stations
detects whether transmission is possible or not every time before transmitting its
data stream, receiving a polling request from the station,

polling the station at a non-QoS phase during which the data stream is

25 transmitted with unsecured quality and which is different from the contention-



YY+ 10%08' () -- 0AbC 10" 10%&' () -, 310%&' ()-10%& ()- 100 100 100
$910%08 () -1 Y710%08 () - A=f dEbC 101 9' 10%&' ()-F 109%& () -, #10%& () -3

1098 () -, L AQU& () | & 10%& () - =X dEbC 10@ 10%&: 9 g
@ 109%& ()“@%@i‘é‘%}& ()- @0%&(%) NEPC QLI () iogé%f‘g%fﬁ‘%{yﬁ%w& (0)-

37: 10%& ()-&3G 10%&' ()- 1! 10%& ()-1,/ $30%& ()- 9-1109%& ()-!!111"B#SHXY:/
103109%&' () -, #109%& ()- & 109%& ()- " 10%& ()-, 410%& ()- 10%& () -
10SHHSSUSSSAE: / 10 9! &109%& () - 3109& ()- Y9"109& ()-1 3' 109& ()- @O%& ()-|
9' 10%& () - SKIBBR &&dE / 10& 1109 ()- 3+910%& ()- ) 10%! ()-9'

109 () -1 39ABLOYGse) - @ 10% ()-&88' ' ' (QR(S(AE:/ 10 101 &9Z10% () -
7109 ()-5100& () &39100& ()- 1 10%& ()- Y(/g$10%& () - S(T(d(g(x(8T)xY:/

10& 109 () -
TOT) ) ) 7+ ke oL SR OO T T he ) 1006 () & oo Ty o e

, Sﬁiggﬁg 8 é?%&hgré%*pégﬁ%d; G’c[g %fgedfelﬁngf’(hb&bdg??glézra’d}or%éﬁl?&t tepresenting
requirements that are necessary at the QoS phase during which the data
5 stream is transmitted with the predetermined quality secured;
determining whether the transmission subject to the requirements is
granted or not based on a condition available for the wireless medium;
in the case that the transmission subject to the requirements is granted,
registering, at the non-QoS phase, the station and the requirements.
10
10. The method according to claim 8, wherein the requirements include at
least one parameter of minimum bandwidth of the data stream, average
bandwidth of the data stream, maximum bandwidth of the data stream,
maximum latency allowable, fluctuations of allowable latency, data packet size,
15 minimum required interval between each medium dedication, maximum
required interval between each medium dedication, size of data packet and

extra bandwidth required for at least one of retransmission, preamble and

protocol overhead.

20 11.  The method according to claim 9, wherein the requirements include at
least one parameter of minimum bandwidth of the data stream, average
bandwidth of the data stream, maximum bandwidth of the data stream,
maximum latency allowable, fluctuations of allowable latency, data packet size,
minimum required interval between each medium dedication, maximum

25 required interval between each medium dedication, size of data packet and
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