2 1 APR 2006 DESCRI PTI ON *®&00002* METHODS FOR ENSURI NG MEDI UM ACCESS IN A
W RELESS NETWORK TECHNI CAL FIELD This invention is related to acck$sAPR 2006
control of wireless nediumused in stream ng of time sensitive data such

as real -tinme Audio-Visual data for interactive applications,

comu®iwcati ve

4pplications and gaming. In order to 10 neet Qualtity of Service of the

commni cat' on Sessi on et -up between mbi le wivel ess term na AR

stations) and between access points or base stations and nobi
a network layer that has control over an access nmechanism need to aware on
how the Quality of Service required for the session need to be

need to maintain service level for DtE,&Q,B}H'EIQN)n of real-tine dmmmmmwmmm

number of nobile termnals and data traffic within the control of .tjg,«

bet ween access points and nobile term nals becones increasingl

served. The

access point increases. BACKGROUND ART 20 In sone of wireless |ocal area

‘network (LAN) in conpl MEEORSIHOREENSUSINGI MEDIbIM &CHpBE,

-t uses commbDn

Wi reI ess nmediumto exchange critical control and connection information
~(i.e.. information on Quality /NABHRELESS NESMIBRK St ati on (STA) and the
access point (AP). The control and connection. information is exchanged in
the f& m of managenent franes that happens 25 periodically or on-demand

depending on the data delivery requirenent of the 21 APR 2006 16
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TECHNICAL FIELD

This invention is related to access control of wireless medium used in

'streaming of time sensitive data such as real-time Audio-Visual data for

interactive applications, communicative applications and gaming. In order to

meet Quality of Service of the communication session set-up between mobile

‘wireless terminals (or stations) and between access points or base stations and

mobile term'inals, a network layer that has control over an access mechanism
need to aware on how the Quality of Service required for the session need to be
SeNed. The need to"maintain' service level for transmission of real-timle data
between access points and mobile terminals becomes increasingly as the

number of mobile terminals and data traffic within the control of the access point

“increases.

BACKGROUND ART

In some of wireless local ar.ea' network (LAN) in compliance with IE-EE.
802.11, for example, it uses common wireleés- medium to exchange critical _
control and connection information (i.e. information on ‘Quality of SeNice)
between Station (STA) and fhe access point (AP). The control and connection
info_rmation is exchanged in the form of mahagement frames that happens

periodically or on-demand depending on the data delivery requirement of the



STA or the AP at any point in tinme. Critical and none critical data
exchange between STA and AP is perforned through contention of virafre2006
medi um This nakes predictability of critical data .exchange difficult thus
"making real -tinme data stream ng over the wreless nmedi um al nost inpossi bl e.
-5 In nost networks, Quality of Service provided for a data streans’is

| argely handl ed at the Internet Protocol 2(I P) or application |ayers. In
order to be nore effective in assuring the Quality of Service for the data
stream can be neet under all network conditions in a wireless network, it

becones necgssar t he layer .2 (or medi um access controller) whose
responsi bi | Pt Pgﬂﬂ%mﬁ;@é‘h@g’a&&@ brtisghangd penegsitigelidata exchangs r ol

over access chanism | he present invention, the purpose is to_offer
hi gher | ayep%ﬁg‘ éiﬁt%{] A%\ﬂérpe W.ﬁaéhm@ealqqn}éf&fonsgrwnr@@ss)madmdahes
connection can begﬁa{aﬁﬂt eed. -The other problem the present .invention
seeks to solAses Predictabiltiyiof catcal data axchanae difficat thes making sl ine deta
medi um access_control | Ei of the wireless 15 nedium In nost real-tine

“audi o- vi suaPTERININ&PYRr b%r’@f%%%@@dbtﬁ‘hﬁ%%tdmppésﬂﬁa wirel ess nediumis
mandatary. In sope cases,, the tinme for_which audio-visual data. is held by
the Medi um Acces® Gt Rptwerks Maoplityusf Sssvissneroxittedafier andata Btreamshisn a
specific ti{ns. | f thgcgol di nlg of the,. real-time data exceed the .Maxinum
time for whigtgelyhangladal theainternetiPretosel(P) ar apwlioationlayass, It brdler dalbe 20
time delivery characteristic required i s. no |longer neet the criteria. In
sone of theMRf%¢& QV%é@vﬁﬁﬁklélﬂgg@Gi QHRlilY c¥fsService forgtiey datas sideam carate
streans pung‘.'eed fromupper layers to the MAC | ayer in an ad-hoc basis.

Assi gnment BEehHnEeeal nebyerkheendiliens inna nislessaretwork) it bacomes awdessatyasi s.
For real-tipge. critical data streans, there are needs to have a guaranteed
time 25 sl o ﬁ?e layer i(Pemesiumagcans seotseliers whnse aspondikilityds 40 pariages
from%ae data 2 1 APR 2006 streans can -be delivered in a tinely fashion.
Thi s i"Hvent #8SSe8\IPdBe wireless medium has control over access mechanism. In the

present invention, the purpose is to offer higher layer some control over how the
Quality of Service of the data connection can be guaranteed.

The oth.er- problem, the present invention seeks to solve is the reduction

of required delay bouhd faced by the medium access controller of the wireless
16 medium. In most real-time ‘audio-visua.l delivery, persisténce connection to the
wireless medium is mandatory. In some cases, the time for. which audio-visual
data .is held by the Mediurh Access Controller (MAC) must be constant and
- must be wifh_in a speciﬁc time. If the holding of the real-time data exceed the
‘maximum time for which thé 'd'ata is allowed to stay in the MAC layer, the real-

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 thé MAC layer in an ad-hoc basis.
Assignment of wireless medium access in most cases fo‘||6ws an ad-hob basis.
For real-time critical data streams, there are needs to have a guarahteed time

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



mechani smto allow upper register data streans with the MAC | ayer SUGBR G
the nmedi um access tine can be guaranteed for the delivery of the gat
streans. In the process of contending for wireless nediumfor all data
stream 5 delivery using prior art, both" managenent and user. data used

t he same nmedi um access channel. This increases probability of having a
collision in the wreless nediumas the3hunber of station controlled by
the central access point increases. The present invention provides a
different channel for station to contend for the right to register-a data
stream an exclusive tinme slot for the 10 registered data stream delivery.
The present SEREMS uFathdre Haliypirss ia gy timely faskiohanThisn inveatitocptaviddsnma
slots for station to contend for registration of data streamfor exclusive
channel s. USPRGARISELIPanlav UppeE registeridata streaerewithdhedVIAL: leyegesuchtthat
provides a better bandwi dth allocation for. control datéa exchange between
the cent r althgdBedisinpaceassdine caa bst gwaranteedifer the delherpor the data, strkadras.
delivery fromthe upper layers will contend for wireless nedi umand wast ed
a large anount ol BEnaumaess ohcertendisicofor Wirelessr mediimifov et data atrbams
data streanms fromthe upper |ayers to have connection-oriented features in
the wiPel esdellysek disingtrisrkart2 (ot STROSYRECOF drdvENSE QiatEhesed ethensame

i nvention solve the above probl em by allow ng data streans requiring

speci fic | guefiugh asepss chamyelsbisi ingreapeshrrobahilityi -df havingt 2 wollisigr Int #ie and
the period of occurrence of the 3 preceding paraneters at it's narked

nmaxi num vaviieless medivmpscthestuimbet obstatidn eontolied by lthy eentrdhacessdi poimt
access |layer 25 whose main responsibility is to nanage access to the

wi rel ess nddf@asesl (The presert Joeshtibrb psevides a kiffferepiichamhelr fort statibhoat e

t he medi um access tinme slot. Allocation of the tine slots for wreless

medi um accegterd fiemthesdgbl ta megistent a alata stream an exclusive time slot for the

10 registered data stream delivery. The present art further provides a dynamic
mechanism to allocate time slots for station to contend for registration of data
stream for exclusive channels. Using a separate time slot for different data
exchange,_ it provides,_a better bandwidth allbcation for control data exchang.e
.be_tw.een the central access point and the stations:

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

connection-oriented features in the wireless packet network.

20 DISCLOSU_RE OF INVENTION
The present invention solve the above problem by allowing data streams
requiring specifié level of service by specifying the bandwidth, latency, jitter and
the period of occurrence of the 3 preceding parameters at it's marked maximuﬁ -
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



coordinator (i.e. mediumcoordinator). The nmechanismto carry allpqakpﬁqcés
usual ly inplemented in the access point. The station requesting for a da?
connection with the central coordinator need to contend with other stations
"wWithin a specific. tine slot for the transm ssion of the specific service

- Tevel . The service levels requested by ahe station for the transm ssion of

the data streans are then determ ned by the central coordinator and the

‘final allocation are transmtted to the requesting station. Once the

regi stration of -a data connection 10 based on the service | evel requested,
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the QoS r-eq}a%ts%q&ég to Eheeqpeeqsutesltirrjge %Ea%%%r.]tdnnc% .the registration of a data connection
10 based on the service level requested, the coordinator would periodically alldcate
bandwidth for the requesting sfafion to transmit data.
More specifically, .according to the present invention, a method for
registering a transmission request in response to a rece'ption of a doS
| re'gistrat4io'n request for transmitting data_stream with a predetermined quality
15 secured is provided. The QoS registration request is (eceiyed from a station
transmitting the daia stream via wireless medium.
The first method includes:
transmitting a contfol frame to a stati,on at a contention control phése to
control cont-entibn between a plurality of statiqns, the control frame representing
20 acceptance of a reservation request for the wireless medium; |
recei\_/ihg the reservétion- request from the station .at the contention
- contrbl phase; | |
in the c_:ase-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



requirenments that are necessary at the QoS phase during which the ’d%ﬁzﬂfg?
streamis transmtted with the predeterm ned quality secured; determnni

whet her transnission subject to the requirenents is granted or not based
on a condition available for the wireless nedium in the case that the
t.ransm ssi on subLect to the requirenents 4s granted, registering, at the
non- QS phase, the station and the requirenents. 10 Furthernore,.the second
met hod i ncl udes: at a contention-based phase during which each of a
plurality of stations transmts its data stream by determ ning whether
transm ssi OEOﬁt?olFﬁ?%ﬁbb' e or not, receiving the QoS registration request
fromthe station, €' QS registration request representing requirenments
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phase, the QS "ot LAY it ,rtﬁéq'f'r%%tsnﬁsfs?&]‘l tsngject to the requirements is granted,

registering, at the non-QoS phase, the statilon énd the requirements.
10 Furthermore, the sepond method includes:
at a contention-based phase during which each.of.a plurality of stations
transmits its data stream by determining thether_transmiséion is possible or nat,
‘receiving the QoS registration request from the station, 'the QoS registrétion
request representing_'requireménts that are necessary at the QoS phase during
- 15 which the data stream is transmiitted with the predetermined qualiiy secured;
| determining whether the transmission subject to the. requirements .is
granted or not based on a condition available fdr the wireless medium;
in the case that the transmission subject to the requirements is gfanted,
registering, at the contention-based phase, the station and the requirements.
20 The third method ihcludes;
at a contention-baséd phase during which each of a plurality of stations
transmits its data stream by defermining whether transmission is possible or not,
receiving a polling request from the station,
. polling the station ét a non-QoS phase during which the data stream is

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



station who responded to the polling, the QoS registration reque 1
representing requirenents that are necessary at the QS phase d mﬁ’%qogh
the data 5 streamis transnmitted with the predeterm ned quality secured;
determ ni ng whet her the transm ssion subject to the requirenents is

granted or not based on a condition avaiéabl e for the wireless nedium in
the case that the transmi ssion subject to the requirenments is granted,

regi stering, at the non-QS phase, the station and the requirenents. 10 The
present invention nake use paranetric description to quantify network
access (rre@%gga cﬁggé.s) service level required for delivering a data stream
over a wreless nedi'um Based on the connection request using the
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predi ct abl ?ega}gtetrirﬁ(ga; Qﬁﬂgenrdngbogt&%aiis%ﬁhe statidn and the requirements. |
10 The present invention make use parametric description to quantify
network access (medium access) service level required for delivering a dafa
stream over a wireless medium. Based on 'the.connection request using the
parametric description, .upper network'layers can communicate it's netWork
connection requiremenf with the medium access cohtroller such that wireless
15 medium access can be guaranteed .over specific duration of time. The p_rejsent
invention also proVid_es mechanism to schedule different time slots fdr wireless
medium. access for user data and crucial control data. To further reduce. the
likelihood of lorig period contention, a variable time slots for control data is
:being adopted to improves the delay.
20 ~ With the emp.l.oyment_ of the presented invéntion, real-time and. non real- |
time application can be concurrently being served as well as maintain the QoS
as requestéd by real-time'- 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



within the AP increases. This invention allows a scal abl e approgch APR 2006
determning the type of AP can be inplenmented in terns of nunber of
Stations the AP can support. 5 BRI EF DESCRI PTI ON OF DRAW NGS Thi s and

ot her objects and features of the present invention will becone clear from
t.he subsequent description of a preferr enbodi ment’ t hereof made with
reference to the acconpanying draw ngs, .'in which I'i ke parts are designated
10 by like reference nunerals and in which: Fig. | is a diagram of an

appar atus whi ch schedul es nmedi um access. This figure give a depiction of
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Convent i ongl i cation and Contention Base Medi um Dedi-cation; 20
Fig. .3 Isng.. f’%%(yaﬂar!“plagﬁ a repetition relationship for four sub tasks of 3-
phasegnmedi um dedi.cation; Figs. 4A to 4D show frame formats for franme types.
being nentioned in the enbodinents; . Fig. 5is a flow chart of slot

horce of @P@?Eﬁ‘é@ﬁﬁ‘t B B DRAINGS™ 20, Br oo, [ 0 ormkine =
Z;Selr ,02?, C?f} gw(el)lll- r&cﬁo@%’r %bjhe'c@aﬁgq’egﬁrres of e Srsessfe%t inved lgrr]n Wi 'b%rcl,o%fet er
clear from the subsequent description of a preferred embodiment thereof made
with referertce to the accompanying drawing's, in which like parts are designated
10 by like reference numerals and in which:
Fig. 1 is_ a diagram of an apparatus which schedules medium access.
This figure give a depiction of the sub-components required to construct or
implement the apparatus used to schedule data delivery based on connection
request requirements received through Service Access Point of Layer 2o0r Data
15 Link Layer Controt;
Fig. 2 is a flowchart of 3-phase medium dedication. This figure shows a
process flow of 3-Phase Medium Dedication, which includes processes euch as
QoS Request registration, QoS Medium Dedication, Conventlonal Medlum
Dedication and Contentton Base Medium Dedlcatlon
20 - Fig. 3 is a flowchart of a repetition relationship for four sub taeks of 3-
phase medium dedication; |
Figs. 4A to 4D show frame formats for frame types being mentioned in
the embodiments; |

Fig. 5 is a flow chart of slot selection pro_c'edure. This _ﬂgur_e shows a

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



Fig. 6 is a flowchart of QS reservation request conversion pro¢ddéiPg 2006
This figure shows operations for converting QoS reservation requests into

5 request list, which is used as an input paraneter for scheduler; Fig. 7
is a flow chart of operation of a scheduler. This figure shows operations

- perfornmed by the scheduler to generate 3 schedul e for nedium dedication
base on request list; Fig. 8 is a diagramshowing tinme relationships. This
figure shows tine 10 duration representation in the case of nerging two

. col lided nmedium dedication schedules; Fig. 9 is a diagramshow ng a system
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non- QoS pOJ)[!zerraﬁgHse Séer}'g}ﬁ'nnedr %f/etrh\éatsé:}'?endt.lrleerglf'g Sgt,en<e$§)e ];aé_éhsédule for medium
dedication base on request list; | | |
Fig. 8 is a diagranﬂ showing time reiationships. This figure shows timé
10 duration representation fn the caée of merging two collided medium dedication
schedweé; |
Fig. 9 is a diagram showing a systefn of wireless local area network
(LAN) | |
Fig. 10 is a diagram showing overall operation of wireless data
15 communication according to the present invention; |
Fig. 11 is a diagram showing operation for QoS registratioh
Fig. 12 is a diagram showing the flow of operations performed. by
scheduler to generate.a schedule for medium dedication base on request Ifst; -
| . .Figs. 13A thrdugh 13C are diagrams showing specific examples of QoS
20 registrat.ion with respect to bandwidth; o |
Fig. 14 is a diagram showing data trahsfer when QoS régistr'ation is
carrie_ad out using contention -66ntrol (CC) and reservation request (RR); .
Fig. 15 is a .diagram showing a data flow when. QoS registratiqn is carried
out in the contention-based' data transmission phase whén reservation request

25  (RR)fails;



Fig. 17 is a diagramshowi ng data transfer when QoS registration bsi apr 2006
carried out only within a contention-based transm ssion phase; 5 Fig. 18 Is
a di agram showi ng data transfer when QoS registration is carried out using
a non- QoS poll request; Fig. 19 is a diagram show ng division of QS
request response frane into two types of fgrarres; Fig. 20A is a diagram
showi ng details of QoS request response frane 10 format; and Fig. 20B is a
di agram showi ng details of bandwi dth allocation information frane format.
- BEST MODE FOR CARRYI NG OQUT THE I NVENTION 15 In the foll owi ng enbodi nents, a
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Fig. 20A is a diagram showing details of QoS request -re'sponse frame
10  format; and -
Fig. 20B is a diagram showing details of bandwidth ailoqation information

frame format.

BEST MODE FOR CARRYING OUT THE INVENTION
15 | _In the following _errtbodiments, a system of wireless local area network
(LAN) as shown in Fig. 9.wiil be described. This system includes an access
‘point AP as a main station, and a plurality of stations Ta, Tb, Tc, Td, Te as
ambient stations. The data is sent from ahy' one of access point. AP and
stations Ta, Tb,' Te, Td, and Te to another station. When signals are
20 simultaneously transmitted from a plurality of stations via wireiess_medium,
| collision of signals occurs. Therefore, access point AP, main station, receives
ti'ansmission'requests from stations, decides priority for dedicating wireless
medium, and schedules in such a manner that transmission is carried out in the
order in .acdordance with the . priority. In this sense, access point AP is also

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



Note that access point AP is a station having. functions described bel ow.
In other words, each of stations Ta to Te with the function may BelcdfiB 2006
access point AP. The generic nane of technique that controls transn ssion
quality of network provided to user termnals is called Quality of Service
(QS). QS may indicate services for controlling the transm ssion quality
using this kind of 10 techni ques. Exanpl €8 of paraneters affecting the
“transmission quality include fluctuations (variations) of |atency, data

- loss ratio, peak data rate, etc. Even when these are coordinated and
traffic is concentrated within a network, a_ specified thr_ougg t cgn be
secured pefinfoppiationtdameerrsng hquatity iofl dansnissien signan's 8P dacl gasﬁﬂ t
etc., with QoS requirenments being guaranteed. 15 Fig. 10 shows overcﬂ_)l
operati on cfatwira®) essadsihsioonsahsnathatragraes with e desiraskayrlity would be

I nvention. In the phase shown as "registration” in the figure, access

poi nt AP reg.‘rght/@;ﬁ "QoS registration request' which is a request of

transmi ssion with desired quality secured such as data rate, etc. from .
stations Ta throNgfs fhet ascssscpoipt APels a sttionrkaving fuictiongtdesssbagd &kW.ng to
the content 20 of the request. This registration is called " QS

regi stgat i ofothep wiohes,féaphr &, statienspliade Taf withdige SumclicnomayiRecomfWACERSShe
different from QS phase (loop D), transm ssion phase for a Conventi onal
medi um dedi;géqh'tp‘p.scherre (loop E), and transm ssion phase for contention
base (loop F). However, as described l|ater, the "registration" phase may

i ncl ude the tran?{ﬁéS?émidOhém fofrteahfisueothat ncordrels tsamasmissionogpalty @nd/ or
transm ssion phase.(loop F) for contention 21 APR 2006 base. In the

fol | owi ng dgskydrRiprevided to Lseaismirels iseallachQuelity afiSarvice (QeS). rQeR &A%
have been registered when a phase indicated as "registration” is finished.
The present j{diwaBt s&midee! firesoritmoliag i thestransmissipre sjualit using fhisukingdhpl

10 techniques. Examples 6f parameters affecting the transmission quality include
fl‘uctuatioﬁs (variations) of latency, data loss ratio, peak data rate, etc. Even

when thesé are coordinatéd and traffic is concentrated within a nétWork, a
specified . throughput can be secured per application, such as video
transmission, voice trané_nﬁissioh, etc., with QoS requirements being guaranteed.

16 Fig. 10 shows overall operation of wireless data communication
. according to the present invention. In the phase shown as “registration” in the
figure, access point AP receives “QoS registration request’ which is a request of
transmission With desired quality secured such as data rate, etc. from stations

Ta through 'T'e, and completes registration of statiqns -according to the content

20 of the request. This registration is called “QoS registration”. In the figure, the
phase of “registration’ -is shown to be different from QoS phaée (loop D),
transmission phase for a Conventional medium dedication scherhe (loop E),
and transmission phase for contention base (loop F). Howévef, as described

later, the "registratibn" ‘phase may include the transmission phase for a

25 B conventional 'scherrie (Idop E) and/or transmission phase (loop F) for contention



5 QS registration. In an exanple shown in Fig. 10, it is assumed that
stations Ta, Tb, and Tc have conpleted their QoS registration. @ 1TIAPR 2006
expression is also witten as "have QS registered", "is QS registered "
in the followngs.) The details of QoS registration nethod are descri bed
referring to Figs. 14 through 18. Upon ggompl etion of the QoS registration,
in the phase with loop D indicated, 10 d t1a transm ssion from stations
"begins according to the schedul e allocated by registration contents. In
the initial QoS phase of loop D, station Ta carries out transm ssion. At

t he begi nnig% of QoS phase, access point AP carries out polling to station
Ta and gi epe-rm' ssion for transm ssion. Polling frame which access point
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communi catl il Bhoh tnpleton of e o8 Tegistation, v ihe Dhase Wi loop D ndieatad,
10 data transmission from stations begins according to the schedule allocated by
regiétraﬁon contents. | |
In thé initial QoS phase of loop D, station Ta carries out transmission. At
the beginning of QoS phase, access point AP carries out pdllihg to station Ta
and givés permission fdr transmission. Polling frame which access point AP
15 | issues withi.n Q.oS phase is célled QoS poll.. .Onl the receipt of QoS poll, station
o Ta transmits data. The data transmissioh carried out on thé basis of QoS poll is
called as "QoS transmission", whose transrﬁission quality is 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 trans'm.itted
20 | party' is any of the stations -other than itself (Ta), that is, access point lAP,
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 & plurality of times.



| oop E. Unlike QS Poll, the poll issued by neans of the conventiong&, 06
schene 5 is called non-QS Poll. The data transm ssion carried ou?t sRegl on
a non-QS Poll is called non-QS transni ssion. non-QS transnission is
“utilized for the data to which stringent real-tine constraints are not
required, for exanple, text data, mail, 1;#0. Non- QoS transmission is the
sane as QS transmi ssion in that edch st'dion has data transnission
controlled by access point AP, but it differs 10 from QoS transm ssion in
~that the transm ssion quality is not guaranteed. Both access point AS and

tati . ideptif - (oS [l .f S-Pall. L E ) ted
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contention-based transm ssi cormur?i catjon is judged possible and the
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h ' 1 | 't ed ified tine. be -
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the .time other than the period. Thus
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provi ded. The sequence .in which |oops D E, and F appear is the sequence
specified a attah@c\f’h'r?gi Frngeryi r@?[:ﬁ‘ﬂ"ie nsiiaints &5 Notgeqvisep for examplmaat at
the top and, k|l oop D mtat appear 25 at the second or the third.. 2 1 APR 2006
13 Loops D, d@a, E'Fﬂiliﬁ‘%/\r goﬁr&%@é’ﬁﬁ@f“@ﬂ@ﬂdﬁig@ samesypQeS franwaigsiondn thabop C
together with registration phase are included in |oop B. L A loop collecting
loop C is Baf eticpdipsadate ansiispiopscantralieddry Areess Beinh APt ftr differsoops

Ato F N I
10 from QoS transmission in that the transmission quality is not guaranteed. Both

access point AS and stations can identify non-QoS poll from QoS-Poll. Loop E
rnay_be repeated in a plurality of times.
Next, contention-based transmission with no polling is carried out. In‘the
figure, the phase in which the ¢ontention-based'transmis§ion is shown as loop F.
15 In the contention-based transmission,. communication is judged pdssible and
the'data is transmitted only in the event that transmission signal sent from any
othér 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 neriod. Thus, operation can be simplified.
Loop EorF may be provided or may not be provided. The sequence in
which loops D, E, and F appéar is the sequeénce 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.



Fig. 11. shows operation for QS registration. After the begi nning of
registration procedures, access point AP transmts signal 401 (Fpg. A@@)Zﬂﬂfaor
~asking whether a tine slot for signal transm ssion should be reserved or
not, that is, for accepting reservation to all the anbient stations.. This
- operation is called Control Contention g ). In a receipt of signal _401,
corresponding stations which need to resérve tinme slot for transm ssion
submt Reservation 10 Request (RR) signal 405 (Fig. 4B). In the exanple
shown in Fig. 11, shown is the case in which stations Ta, Th, and Tc

Feservat fon 1 equetregharnd G A afeRed nelidk tglnﬂ opBer arraRoreles i s
rormat i oeRRel Wbt Aest 5 4% 68 o ebe? «'[ Fofoop EURaNRS [R9nGow
(ranam osi on PLEY b Aolfid F sl BITRAIGH SHEradtord I0QBSAIAR on request
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10 Request (RR) signal 405 (Fig. 4B). In the example shown in Fig. 11, shown is
the case in which stations Ta, Tb; and Tc output reservation request signal 405
and station Td and Te output no reservation request signal. Operatioe to
aecept a reservation fequest is shown in a flow chart in Fig. 5.
Access point AP collects required infermatien of stations concerhing QoS _'
15 reglstratlon in order to know how much quahty is required for transmission or
what system of transmlssmn is required for a station that has made a
reservation requ_est RR. . This request |nformat|on is incorporated |n QoS
i'egistretion reqUest frame 407 (Fig. 4C), and it is transmitted from reservation
requesting station to aeces-s‘point AP in response to polling signal from access.
20 point AP, | N |
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 determlned access pomt AP transmits QoS

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



Ta, Tb, and Tc carry out data transm ssion allocated based on QS polls, 5
respectively. Figs, 13A through 13C explain specific exanples of @QogpR 2006
registration with respect to bandwi dth. As shown in Fig. 13A in a

wi rel ess nmedi um whose wusable bandwidth is 24 Mps, it is assuned that
stations Ta and Tc have already been Qo4registered and have been all owed
for 10 Mops and 6 Mops 10 QoS transmi ssion, respectively. At this poirt,

t he remai ning usable bandwidth is 8 Mps. In Fig. 13B, station Tb nevvly

- provides reservation request RR and requests 6 Mps QoS transm ssion using

QoS regi st Tl hAR TERH BRI, 4Rdcortirigtto this M@se nt AP
carries out QoS regi stration for sc'éoart | ggtoTb V\?peﬁg%‘ﬁ% r%i% (P)\{:azglpgg%gg%(sjﬂ\?ﬁdt h

set to 6 melonIhw% ST@rr%@oﬁﬁiQéemtﬁérethéV:’ rfé%Cdo@eqleg&té?aé bE GRSt

response franme 417 (Fig. 4D) and transmtted to station T I'n such event,

the remai nirAgras¥ad! if thatlyd ?F\Qsé 8f %d}é‘lﬁgFgH@girﬁgg@r&]Bg‘%ﬁé’ém [ igGant ent s

of bandwi dth. all ocation infor mat i on 41 ont request response
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transmi ssion for 6 Mops nce t e presently renmaining usa
2 Mopgs, a FESSEEHIDE) gnt AP cannot nake a schedule by the request as it is.
Consequent I y, acceSs point AP transmts information. indicating
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bandwi dth bpes@ been QoS-regnstered and have been allowed for 10 Mbps and 6 Mbps
10 QoS transmission, respectively. At tﬁis point, the remaining usable bandwidth
is 8 Mbps. In Fig. 13B, station Th-newly provides reservation request RR and_
requests 6 Mbps QoS transmission using QoS registration request frame 407 |
(Fig. 4C). As a result, access point AP carries out QoS registration for staiion
Tb with the allocated: bandwidth set to 6 Mbps. The registered contents are
15 described in- QoS request response frame 417 (Fig. 4D) and transmitted to
station Tb. In suph event, the remaining usable bandWidth ié 2 Mbps. Fig. 268
shows specific contents of'bandWidth. allocation informa'tion 419 contained in
QoS request response frame 417. |
Fig. 13C shows when another _l'station. Td further requests QoS
20 transmissio'n for 6 Mbps. Since the presently remaining usable bandWidth is 2
Mbps, access pbint AP cannot make a sbhedule by the request as it is.
Consequently, access point AP transmits information,indicating. non-acceptance
(upper column of Fig. 13C and .parameter 435 of Fig. 20A). As a resuit, station

Td recognizes that it has not QoS registered.

25 ' As an additional method, access point AP may transmit the. information



of its request of 6 Mips, it recognizes that QoS registration at 6 Mps is
not 5 allowed and presently, 2 Mps only can be used. |f 2 Mops [2anrRRdA2066
Is accepted for station Td, Td requests 2 Mips QoS transm ssion using QS
regi stration request frame 407 (Fig. 4C). As a result, access point AP
allocate 2 Mops bandwidth to station Tdqand carries out QoS registration
(lower colum of Fig. 13C). 10 Note that, expressions of Figs. 13A through
13C do not nean that station Ta is permtted QoS transmission in the first
- place and after transmission of station Ta is finished, QS transm ssion

ace and after transmission of stalio ed, i ssi on
whi ch i s ol asamd HTLSHES LT DRARRS 2 NEeT Bt e R eREpOML!
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Consequent |'y; ata trahsmtted via a mediumis transm
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QoS registration rn ¢ ( ta transm ssion out” ~usi ng
reservati oL SAUERLw(dEYo stdifoh Td 4hd @iffes out QoS registration (lower column of
Fig. 13C). .
10 Note that, expressions of Figs. 13A through 13C do not mean that station

Ta is permitted QoS transmission in the first place and after transmission of

station Ta is finished, QoS transmission of station Tc is permitted, but simply

shows schemat'icaIIIy the bandwidth which is allowed to be used. In actuélity,

the sequence of QoS transmission of stafions Ta through Td varies based on
15 _ time, etc. Clo.ns_equently,- the data transmitted via a medium is transmitted with

various data from each_ of stations Ta through Td interleaved. This concludes

the-descriptidn on a.speciﬁc example of QoS registration. - |

Next description will be made on a specific procedure'for carryifn.g out
QoS registration. .In the pfésent specification, five types of procedures are
| 20 described. Specifically,

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

(RR) (Fig. 14);

2 QoS registration in the contention-bésed 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.



5. QoS registration using non-QS poll request without using reservation 5
request (RR) (Fig. 18). For sinplifying the description, follow 29 AR 200
explanation will be made in the case in which station Ta is QS 6
regi stered. For the description of registration procedures, "QS

regi gtration" phase, "QoS transm ssion" plagase, etc. will be referred _
suitably. In addition, nunbers shown in. follow ng parentheses-10 correspond
to the nunbers of five kinds of procedures shown above. (1) QS -

. registration using contention control (CC) and reservation request (RR):
Fig. 14 is.@@i@ggmb_smw ng data transfer when QoS registration is

carried out using contention control (CC) and reservation request (RR).

First of 13all,QagcryhstRfiont i{rgeoﬁt%rn'ﬁbﬁ—?’ba%% gaat ﬁaﬁérﬂ&sfdg‘[‘bh%em%uti n

the QoS registration “phase, tor recelving one or nofe s ions

desire QS (e pddcpbdiih reatut@%{ m)&eg\m?ﬂbﬁem res. QoS registration for

transmtting a data strea ansm ssi on phase responds to

ocess. pol e AP SPEHeRRRC FEMR RS B dGRe PR BRbarERenaeA” 1©
controg i nt@gﬁggtﬁﬂ{(mqyl e, a few mcroseconds). The contention coht rol

interval is divi ots of predetermined tinme |engths. The -
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10 correspond to the numbers of five kinds of procedures shown above.

(1) QoS reg‘istration using contention control (CC) and reservation request

(RR): |

Fig. 14 is a diagram showing daté transfer when QoS regiétratioﬁ is

carried out usinQ contention control (CC) and reservation request (RR). First of

15 all, access point AP 'carri_es oQt con_tentioh control (CC), in the QoS registration

- phase, for receiving one or more stations which desire QoS registration. Station

Ta which desires_QoS reqistration for transmitting a data stream to the QoS -
transmission 'phase responds to contention control (CC) and transmits a

reservation request (RR) signal to acceés point AP within the duration of a

20 predetermined contention control interval - (for exampie, .a few micro__seconds).
| The contention control interval is divided into slots of predetermined time
lengths. | | -
The transmission timihg of resérvation request (RR) signal is shown as
- follows. Access point AP controls a master clock and each station has a clock

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



signal (s) according to the slot start time. Note that, a slight % gAﬁ? w
be 5 provided for the tinme to receive the reservation request ( ; I'g .
In such event, access. point AP judges whether it receives a plurality of
reservation request (RR) signals or not within a range of a predeterm ned
time width from the slot start time. Access, point AP accepts the request ,
when only one reservation request (RR).sid al is received correctly in the
time slot and does 10 not .accept the request. when a plurality of
~reservation request (RR) signal collide and any RR can not be received
correctly. Access point AP again provides a contention ntr ol _.phase
and transm t bagee ontitsotloelk, dhisapsmys t'l%)’eﬁi‘,/@té%r%quﬁﬁt&%&t)ﬁ'gﬂﬁli(a@%té e.
station as-to whether the reservation request %RR- has ‘@??Petﬁ acce teﬁkgor
not. In contrGonsgagentive arEESs PNk AR FENLaSitYe FEISTTHRR i B PLUrality, of
i dentifying respective stations whose reservation requeit ,&RR&H?{?S been
“accepted is i resandatipn RaqueshiBR Signalasonienchin guslek Py Nabidfelt dy iRrsivRst
their reservation request (RR) have been accepted or not ﬁ% referring ., to
control franesimel(sNeceonding 1o tie sieinstant ima. sNete thatng Al JREGRBAY 6,
sl ot phase of control frame 401 are set to 0 and the 20 reservatio '
request ERR) ipsovided dercthst e tonradeiventhia rWQti@héﬁﬁ%téR%slﬁiS%@l- tE‘eF‘éCh
shown is a condition in which station. Tc which has al read}{ been %S .
regi stered i seveahsataessmepithB8Pdiudgasnwhathes, i JaeaiVas th PiWe 'ﬁUona reseguation
access point AP. Next, in the non-QoS transm ssion phase of a_ conventi.onal
schene, 25 aceqssstifiR)tsigmalearmaisvithin semngsos aaredeleraingd timewida fom on
the previous 2 1 APR 2006 V 18 reservation _request ((B\I;R). Thi s Plon-(%s ol |
means that acdlssslpbistart Aimeyi vAscesa pOIrinAPa agaeRippihier ieawsstt WNER 1K $N%os
paranmeters. The QoS paraneters - o ) .

reservation request (RR) signal is received correctly in the time slot and does

.‘IO not accept the request when a plurality of reservation request (RR) signal
collide and any RR can not b,e_re‘céived correctly.

Access point AP again provides a cohtentiqn control (CC) phase and
transmits a control frame (Fig. 4A) to each station to notify éach station as.to
whethef the r_eservation' request (RR) has been accepted or not. In control

15 frame 401, a Iisf 400 of identification numberé, for identifying respective stations
whose.reservatioh request (RR) has been accepted is included. Stations can
) easily and quickly detérmines 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 achpted. | |

In the next QoS transmission pha.se, there shown ié a condition in which
station. Tc which has already been QoS registered is transmifting 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-Qo$ poll to station Ta based on the pfevi_ous



mean specific values desired to be registered and are transmtted 2usippg 2006
QS registration request frame 407 of Fig. 4C. QoS registration request
frame 407 5 may include .m ni num dedi cation duration and maxi num dedi cati on
duration for polling interval 415, and furthernore, may include paraneters
. such as additional bandw dth, nmaxi rrugi’qdata speed, and del ay bound (wait
tinme). Station Ta transmits QoS registration request franme (" QS Regist."
in Fig. 14) to access point AP when it receives non-QsS poll. Access point
AP 10 registers station Ta and the QoS paraneters if the request described
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10 registers station Ta and the QoS parameters if,fhe request described in the QoS
registration reque'st frame is acceptable based on a. condition available for the
wireless medium, and tfansmits_ 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 _isv giQen' QoS poll from the next ..QoS transmission
15 phase and can carry out QoS transmission. o
Now, description w.illl.be made on the QoS request response frame
transmitted to station Ta. Fig. 4D is a diagram showing an exampl.e of Q_oS
request response frame 417; QoS request response frame 417, inéludes
ihformation. 418 for identifying an épplicablé statit;n address, .bandwi-dth
20 allocation information 419, alnd information 420 that indicates the possibility of
direct transmission. In bandwidth allocation information 419, a ,Iarge_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, minimumlmaximum

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



M ni mun? maxi mum pol ling intervals 424, 425 indicates the nininmm and

maxi mumintervals in which QS poll is carried out for station ®al APR 2006
addition, 5 m ni mun maxi mrum dedi cati on durations 426, 427 indicate the

m ni mum and maxi mumintervals in which a. nmediumcan be dedicated after
QS poll is received. These exanples arggdescribed |ater as - -

Q@S Regis _Paraneter {}. As described above, station Ta can learn the.
QoS-regi stered contents by referring to the bandwi dth allocation
~information 419 in this way. The stations 10 other than station Ta can
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' 10 other than station Ta can learn that it is presently the QoS phase as well as the
range of QoS poll phase by monitoring QoS poll to station Ta.
Next, procedures of different types of QoS registration will be described
below, but in all the cases, the station can confirm.the QoS-reéister_ed cont.ents
by referrin'g to QoS request response frame 417 (particularly, bandwidth |

15 allocation information 419).

(2) QoS regiétration in the contention?bésed'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) intervél simultaneously trénsmi.t a reservation request
(RR), access point AP _does not accept either one éf reseNation requesf (RR).
: Cohsequently, station Ta is notified by the second conténtion control (CC) of

25 QoS registration phasé that the reservation request (RR) failed, and recognizes



access point AP. Access point AP analyzes. QS paraneters which are 5
described in the frame and requested by station Ta and det er ni nes2 Whaftmh@i06
the request is acceptable or not, based on a condition available for the
wireless mnmedium |If the request is acceptable, access point AP registers
station Ta and the QoS paraneters, and Lj;cgnsm'ts_ QoS request response
frame to station Ta. At this point, QS“egistration for station Tais °
finished. Station Ta is given QS 10 poll and is allowed to carry out QS
. transmission. (3) QoS registration using non-QS poll request when

reservationgl est . (RR) faj}So FLg. shows I agram t hat indicates

dat a ;/_r ahsﬁgﬁ?%sﬁvﬁéﬂ GFEQ?%}'P%TQPBFEQ?%” @8??&33} ogt usi ng aI noln_- QS pol |
request when resgrvatio reques RR), fails., Same as procedure (2), _.the
cage i n whi ch stif‘?’&n’”ﬁge ?’B@&&HF‘?&M‘R%TGA aé%?r&a'i‘?'aﬁsf%éh%@%e,(#ée&'gm d@'s in
t he second contenti control. CO) af S reqgistration phase is discussed.
Station Ta Fraigns (&35 TRaklElen rertedireng (ERS° Redlst Mrbietar reptbitg. -0
16) in the’ contention;gﬂse ransm s.s'koR phase thereafter. Then, access

poi nt- AP ca?$4%8s Baint '—QO%-CESPI PPigE ARt analyaesr{109 pR@matars svuehtare _
non- transm ssian ,phase and,gi ves station, Ta_an opportunity of - non- QS
dat aQ'?_ ans nqi%sbqr@)éd '§t”5? ?r@mel'%nq ?%%ﬁﬁt?é%&fga q;b}l'gta,ngf elar ";“J'@éﬁé%eth@rr FEN%QO

" QS Regist." Fig. 16). t int AP based on th -QS poll. 25
hccess ol HEAHEShiT ACPRgRIe, 85 FoheoRa 0BgR SONBIconaV AR O Ihaiielfs os
out 2 1 APR 2006 ZJr tihhe processi n% ﬁge as that described in Procedure (2),
and i f the PEYI: 1§ e rgduesk isceepialiey arressraili AR spaistarsisialian Taanche

Wi rel ess meﬂi u(gl access oi nt AP re%ieét rs station Ta and the QoS

paranet er s, NEndOPrRA{aMeters, apg ransa QS raysss eespeare frame tastatienrha.

After statipn Ta is,regjstered, station Ta’ '
‘Al th-lrS pé)%t, Sgé registration %or sl,tation %‘a is finished. Station Ta is given QoS

~

10 poll and is allowed to carry out QoS transmission.

(3) QoS registration using non-QoS poll request when reservation request
(RR) fails: ' | N
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 stétiqn Ta
recognizes that reservation request (RR) fails in the second contention contro!
(CC) of QoS'registrafion phase is discussed. .-
‘Station Ta transmits a r.equest;for‘non-QoS poll ("Poll Request” in Fig.
20 16) in the 'conténtibn-base transmission phase thereafter. | |
Theh,' access point AP carries out hon'-QoS poll for. stafion Ta in the -
subsequent non-Qo$ transmission phase and gives station Ta an opportunity of
non-QoS data transmission. Statio_n Ta transmits QoS _régistration request
frame (“QoS Regist.” of Fig. 16) to access point AP based on the non-QoS poall.

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



5 can carry out QoS transm ssion according to reception of QS poll from
the next QoS transmission phase. (4) QoS registration in contenti2oh-APRs20b
data transm ssion phase w thout using reservation request (RR): 10 Fig..
17 shows a diagramthat indicates data transfer when QoS registration is
carried out only within a contention-bagegd transm ssion phase. = Wiat
differs fromprocedure (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

reservati ofg &%CEQQHSSéanﬁé*%%.ﬂg%g'd%ggﬁbf{b"ln Ipﬁé%dg&@ (%g)érgfﬂst%tr%qt@ﬁ s

regi stration request - frane. . I'st. . directly to access
Carrica out praalar e Lo SR el mBTor (5 RhiReh IMbEl Sheot™T™ e
o um  2cRa06 PR FoiSighe SEHIG T8 SR 114 RIS BN, Al ofbndi 4 RBSCSS
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usi ng rese tion . RR): Fig. 18 shows a diagramthat indicates
QLS et S B3 s,

data trans Istration is carried out using a non-QS pol
request. \What differs from 5 procedure (3) above-nentioned is that
procedure (3) is a procedure when :

(4) QoS registration in contention-based data transmiséion phase without
using reservation request (RR): o
10 Fig. 17 shows a- diagram .that indicates data transfer when QoS
registration is carried out only within a contention-based transmission phase.
'What differs from procedure (2) is that procedure (2) is appl_ied when
reservation réquest (RR) fails, whereas procedure (4) does not need to prq\)idé
any contention control (CC).phase,. and it does not matter whether reservation
15 request (RR) fails or not.
Stafion Ta transmits QoS régistration_ request frame (“QoS Regist.” in Fig.
17)- directly to accéss point AP. Access point AP which receives QoS
registration_-.request frame carries out processing same as that describéd in
g brocedure (2), and if the request is acceptable based on a condition available
20 for the wi'reless. medium, access poiﬁt AP registers station Ta in accordance
with the QoS parameters and transmits a. .QoS request respohse frame to
station Ta. After stétion Ta is registeréd, station 'I;a can carry out QoS
transmission according to reception of QoS poll from the next QoS. transmission
phase. |

25



reservation request (RR) fails, whereas procedure (5) does not need any
contention control (CC) phase provided, and it does not matter whyefhgp 2006
reservation request (RR) fails or not. Station Ta first transmts a request
for non-QS poll ("Poll Request” in 10 Fig. 16) directly to access point
AP. Then, access point AP carries out nojp,QS poll for station Ta in the
subsequent non- QS transm ssion phase and gives station Ta an opportunity
for data transm ssion of non-QoS. .Station Ta transmts QoS registration
request frame ("QS regist." in Fig. 18) to access point AP based on the

non- 15 Qu35pol lgodGeaRFaRsh Nisi nWﬂi-GBSr;tS‘zﬂgké(ﬁ%s%EiogH:l%stiré)@trég%ﬁgg est

o]
frame carri eg out theTprocessi n'gfsarre as SCri oce 2),
and if the, &ggé{e(p{tR is acceptabl e based on a condition-available for the
Wi rel ess maal um agbess point AP registers station Ta and the QoS

par ATt er oy N £ SRR, B YHBE Ik EREN At U e ol
tranam aoi daogadat Bikrhfeq SEEPSHRE S nshtital by AP ngvidk bEG rom
Gescr ibod Angod e B anSEHrGHer JR IR rolBandl B, R, o GRS Swhen
7006 23 redaeeteidlTeqlest RRRY e siERS ArBeRETR (5L ReRhS: RBsaahy ™
o 1 moa eEiShREC BaFFSL Thha: PSSl i T ons T chltel du Bits
"ot or mat i o SpaSAIT AR TRAS R W el y i gh, 11 woul d t ake. some i e
to generate the, Station Ta first transmits a request 'for non-QoS poll (“Poll Request’ in '_

10 Fig. 16) directly to access point AP.

Then, access point AP carries out non-QoS poll for station Ta in the
subsequent noh-QoS transmission phase and gives station Ta an opportunity
for data transmission of non-QoS. Station' Ta transmits QoS regisfrétion
request frame _(“QdS regist.” in Fig. 18) to access point AP based on the non-

15 QoS pbll. Access point AP wh.ich received QoS registrétion request frame
carries out the processing éame as that described in procedure (2), and if the
request is acceptable based on a condition available for the wireless medium,.
access point AP regfsters station Ta and the QoS parameters, ahd transrﬁ_its the

QoS request response frame to station Ta. After station Ta is registered,

.2.0' - station Ta can carry 6ut QoS transmission accofding'to reception of QoS poll

| from the next QoS transmission phase. |
| Five types of procedures for .carrying -6ut QoS registration have been
explained.

In the five types of procedures described abo've, station Ta is designed to

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




informati on. Therefore, as shown in Fig. 19, in the non- QS phase of a
cconventional nmedium dedication schene, .access point AP may first, {r%psntt
i nformation 435 (Fig. 20A) that represents only perm ssion/ non-

of QoS registration to station Ta by containing within the QoS request
response 10 frane. In such event, in the S request response frane, no
bandwi dth all ocation |nfornat|on 419 is”included. Then, access point AP
may transmt bandwi dth allocation information 419 to station Ta after

: content of bandwi dt h al l ocation |nfornat|on 419 are conpletely conputed.

s poss'rﬁt}@estor ¥haé fdHe i O{DWB erQCiﬁ t'tif"sq ﬁemeeﬁiﬁ’é’ﬁes&é F%P%/ i this
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resour ces AR R Rafcby %%“Sgﬁeipﬁﬁéf"%%ﬂ et SR i"é’ﬁiii%%tt s
S'e??L?f?ﬁnﬁﬁi%i%@evd*é@%éﬁ%i%f IRl PR el B bR aTbg of
Mresour oo Ratf I it Ghed %3i°%'$ﬁe?§4ﬁa¥ig%ﬂ8®i%$ J8Au05 WRbaon 122 ccc
channeér ef ergﬁ%ghgggﬁt \{%A %{t'eﬁél% b%h ﬂ?l\k&lﬁg %G%ﬁjflguwﬂiae%?eg%}r&%ﬁé%?ef ers
Lipiwiﬁ;t‘?‘o’ri%ﬁéétigf? o THateffret =8 o) G2 OF o Y e¥ioP pRHSR R CRS ar e
POt o e B B éf?nfit‘ af é%f%ﬁ%‘t‘?' Hinah e ket
i nvention ?ﬁi&nﬂ%ﬂ&ﬁp&ﬁ*ﬁ%? QOAWMBt represents c|>rltlybperm|SS|on/non-permiSSion of
QoS registration to station Ta by containing with.in the QoS request response
1.0 frame. in .'such event, in the QoS request response frame, no bandwidth
allocation information 419 is included. - Then, access point AP rnay transmit
bandwidth allocation information 419 to station Ta after content of bandW|dth
allocation mformatuon 419 are completely computed It is possible to lelde the
content of QoS request response frame in th|s way.
15 Each element and operatlon of the present invention is_fully described
" below. .. |
In this section, an apparatus for controlling network resources at Layer 2
of the OSI model applied to the Wireless Network is disclosed. To help
understen.d 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'deta 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.



apparent to anyone skilled in the art that the present invention may be
practiced w thout these specific details. Fig. 1 gives an overa?ll APRQ@IEM
‘of the apparatus for scheduling the access to the WMvia the Medi um Access
. Controller as marked as (111). The 10 Medium Access Controller has a set
of standardi zed interfaces, protocol, an? data format that nakes nedi um
access possible. Both Control and Raw Da g that need to be transferred out
t hrough the Physical |ayer need.to traverse " through the MAC. The MAC wil |l
then send the data to the Physical Layer and reach it's final destination

arr iving at | el SPAGRER A RAERCMOR 17 cral C(102), these
Fntorface (108) Tithe PR ReSciol FiGiTRERs Rl gkilane é‘rgﬁs?&te%?“@dasfr%r%e
?Séij??iﬁ,’é‘%ﬁmﬁﬁtﬂﬂct% oA OB R e : E.t, Seldorinin Siaeit I alPae 71
connect i on RbRARERAaRTRBRE RS bfan dNertry dBe olRib @ brtmrR B e
manageNent 'an%iﬁ@?f%% e Gel i i R RR B F@w%%‘réﬂ?vgab%y
be.cont rof Feecéliad ¥ide shBals Biat foatih sf«enawrﬂ‘o&n% oragiced

Dat a streawkgﬁhmés%csg% e]\_{ci %te_ 2 1 APR 2006 25 (104) and (105) do not

have rigid dis largely dependent on the MAC | ayer to
obtain a transm S|qn fime fromt Datathstreans thgt traverse fromthe

data path (112) aaveS"e e L Sere, e APRARLS dor GrRadwing dhe he
\é\'gﬁr ('\:/QCO? btag}fgs?ssh @ﬁmﬁr% %- dl v Brg%eSngtrglllecr at\sI %‘Zrké'é %rsv(%lﬂ).TThe
10 Medium Access Controller has a set of standardized interfaces, protocol, and
data format that makes medium- 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 Wl|| then send the data to the Physncal Layer and
reach it's final destination through the WM. To establish a data connectlon for
15 control messages arriving at the Service Access Point, as marked by literal
| (102), these connection requests meSSages are ‘intercepted by the C.onnection"
Service Interface (106). It is at the Connect|on Service Interface (106)
decrsrons are belng 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 Servtce Interface _re—rOut'e- the management and control
messages to be processed'by entities that perform the management frame or
redirect to the MAC though data route 'i_ndicated hy (10'5). Control messages

that traverse through the route (105) could also be con'trol' messages that are

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



route (112) is data streans that are tinme sensitive and requiredzgonﬁgﬂkon
oriented connection service with a specified destinations. These data
streans are passed to the Service Allocator (107) fromthe Connection
Service Interface based on the connection request nessage from (102). In
the Service Allocator, 10 the tasks perfpgmed include the service level to
support different data streans. |t further nmaintained a set of data
connections currently active and non-active so that the Service Allocator
can signal to access nedium In the Connection Resource. Mapper (108), the

a1 0at o0 (4G PARE1CH) Y 1At A BV g BRRSLI ok Wipeirec U
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medi um access base stream requi renent. time intervals for
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- 10 the tasks performed include the service level to support different data streams.
It further maintained a set of data connections c_urfently active and n_on-activé
so that the Service Allocator can signal to access medium. In the Connection |
Resourc;é, Mapper (108), the allocation is based on priority and the availéble
resource that the Medium Access Slot Allocator can gather from the WM. The
156 Medium Access Slot Allocator will provide and manage the timing _infdrmation of
each wireless medium access based on the data stfeam requirement. Thé time
intervals for all wireless medium accesses are controlled by the Medium Access
: Slot AIIoéa,to_r (108). The detail_implementation of Medium Access Slot Allio'cator
that provides mechan_ism to achieve a predefined QoS level and lt is illustrated -
20 inFig. 2 -
| Fig-. 2 shows a ‘mean used by wireless medium ¢dordinator to provide
QoS. To understand the operations of the QoS enables wireless medium
coordinator in detail, reference is also being made to Fig. 3. Thé operations,

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

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



shown in structure QoS Regis- Paraneter. QS Regis_Paraneter { /* maxinmm
bandwi dth required by the registered data stream 10 | NTEGER 21 APR 2006
‘Maxi mum Bandwi dth; /* average bandwi dth required by the registered da{za
stream | NTEGER Aver age_Bandw dth; /* m ni mrum bandw dth required by the
registered data stream |NTEGER M ni mum4andw dt h; 15 /* Maxi num Lat ency
the data streamcan withstand '/ | NTE Maxi mum Lat ency; -/ * Average

| atency the data stream can withstand | NTEGER Average Latency; /* Maximum
_jitter allowable the data streamcan withstand */ 20 | NTEGER Maxi mum

DAL, o SEEOR 0 SRR, b SR SRR k. o
| b . Pod SR M paRE S i OB el e )
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medi um dedigatdQhafidns to provide QoS services in wireless medium. To register for a

5 QoS service, the following parameter can be used for registration purpose, as

- shown in structure QoS_Regis_Parameter.

QoS_Regis_Parameter { |
/* maximum bandwidth required by the regiétered data stream */
10 INTEGER Maximum__Bandwidth:
/* average bandwidth reduired by the registered data strearﬁ */
INTEGER * Average_Bandwidth; |
r* milnimum bandwidth required 'by the registe‘red data stream */
INTEGER  Minimum_Bandwidth;
15 /*Maximum latency the data stream can withstand Y
|NTEGER Maximum_Latency; |
/* Average latency the déta stream can withstand */
INTEGER .AVerage__Latency; |
/* Maximum jittér allowable the data stream can withstand */
20 INTEGER Maximum Jiter;
/* Average jitter allowablé the data stream cén'withstand *
INTEGER' Average_Jitter;
/* Maximum time the Maximum _burst of bandwidth allowable */
INTEGER T,ime__I.VIAXBandwidth;.

25 /* Maximum time for latency allowable*/



| NTEGER M n-dedi cation-Interval /* Maxi numrequired interval between each
medi um dedi cation */ | NTEGER Max-dedi cation-Interval 10 /* Extra bandw dth
required for retransm ssion and non-data informati on such as pr&4astr €6
“protocol overhead etc. |INTEGER Extra bandwi dth /* Size of data packet

J NTEGER dat a- packet size 15 } Fig. 3 shows the detail relationships between
the four - sub tasks as nentioned abovet/The phase for Loop A (301) is
determ ned by any pre; defined tine interval. This pre-defined tine
interval can be.based on the capabilities-of 20 the Wrel ess Network node .

or it is d on.t he e . of real-tinme data. the network nodes needs
to deIiver?ﬁﬁg@%haﬁ'me%a@tﬁ%%" represents the stations and/or the
access poi Wthin Loop A (301), the nunber of tine QS Request

Regi strati Q%FW%H@@%F’W@QSZ'@E”C@/U task i s being performed and the

i nterval f?é op B (]3__ 2) are also determ ned by the pre-defined tine

i nterval . gb&%%Requ tu%ﬁﬂmﬁﬁ-@ﬁnﬁ)ﬁ’d Schedul ing (201) is only being
performed 1 time 2 1 APR 2006 28 with each repetition of Loop B (302),
which is rdpdakd PRCkat s|283st one time within each repetition of Loop A
(301). Wthin each repetition of Loop C (303),. the  three sub tasks, QS

Medi uri DediltAEGRER ( 2Bta_raskebif3%nal Medi um Dedi cation (203) and
. Contention Base nmedi um access mechani sm (204), can 5 be perfornmed in any

sequence or/aM*Ui”Nrﬁéﬁ‘ﬂl‘éFﬁ,‘%inE%ﬁl)bﬁtﬁ’eéﬂr%q(cﬂ‘éﬂéai%ﬁﬁﬁicﬁfioﬁ‘ /- contains at
| east one Cl)rf\thEr&;eEth%i%idggiga%igr?jﬁfer¢'30p Cis repeating at | east one
/* Maximum required interval Ibetween each medlium dedication */
INTEGER Max_dedication_Interval |
10 * Ektra bandwidth required for 'retran'smissilon and non-data information such as
pre-amble, protocol overhead etc. */
INTEGER Exira_bandwidth
. I* Size of data packet */
INTEGER déia;packet size

15}

Fig. 3 shows the detail relationships beiween the four sub tasks és
mentioned above. The phase for Loop A (301) is determined by .any pre,-deﬂned
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 nbdeé needs to deli\_/et". Note: th.at- "network node" repfesents the
sfatio_ns _and/or_the access pqiht. Within Loop A (301), the number of time QoS
Request Registration and Scheduling (201) sub task is being perfdrmed and the
interval for Lobp'B (302) are also determined by the pre-defined time interval.

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



.time within each repetition of Loop B. During QS Request Registration and
Scheduling (201), wireless nediumcoordinator sends out a cont r od 1fAREE006
(401) to initiate controlled 10 contention. Controlled contention is an
effective mechani'sm which random backoff as in CSMAI CA mechani smis not
.needed. tq resolve collision within allgpgated slot and stations can

I mredi ately resunme contention for the ne comng slot. Note that the term
"random backoff " refers to a nechanismthat when a station detects that
_its wireless channel is in use, the station waits for 15 the tine

d I ned d nd i | ' ' .

noxt | det ctireach BreRReRer toBR tads risth Riteneafifa 3 a3 bkt St S ch
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medi um dedi@% VBRI $RED reprbtien 9f FOAP Beeded to transmit QoS Registration
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fents to  FESTOFeroR e R obl if (R dae: (200 TRl SaPd as
speci1fd' ed t%%ntc—:-ntion. Controlled contention is an effective mechanism, which random
backoff as in CSMA/CA mechanism is not needed to resolve collision within
allocated slot and stations can immediately resume contention for the next
coming slot. Note that the term "random backoff . refers to a mechanism fhat .
when a statidn de_tecté that its wireless channel is in use, the station Waits for
15 the time determined based on randdm process theory until the station carries
‘out next detec_tion.. 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 c;'i't.eria,-
in the form of coding, that need to be matched by,wirele‘ss.stati'on recipients in
20 order to be qualiﬁed for contending in the allocated slots. Contehtion slot length_
field (403) speciﬁes: the number of fix dufation slot being allocated by medium
cdordinatbr. Contention slot d'ur_étion (404) fieid indicates the duration ti.me'_ of .
each individual slot. It is quélly'set to the duration needed by recipient to
transmit a response frame (405) back to medium cdofdinator upon receiving the

25 control frame (401). Response frame (405) consists Medium Dedicaﬁon



criteria code (402) and successfully chosen a slot after perforned
operation in Fig. 5. Wreless station that match the criteria Qppq%ﬁimﬂ;in
the criteria code field can choose any slot within the allocated slot, at
its own decision, to transmt. 10 The choice objective is to mnimze
Jpossibility of colliding with other steujéylin order to achieve higher
usage efficiency of the allocated slots.”" Fig. 5 shows a nethod for making
such a choice: 1. Choose a probability value, pr (501). Such as 1/
Contention slot length (403) 15 2. Performng the follow ng steps until

L anem ssi SERPrpUiateR GBbT A EAFRBE g auf Glan OB TRl Bk T
A g S L .
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whi ch init icﬁ{e%sé &R et (ARH) ea%dc g@ct:c%%ts%u?@’ch%%grs] a st Giter performed operation in

~ Fig. 5. Wireless station that match the c_riterié specified in_the criteria code field

~can choose any slot within the allocated sl.ot, ‘at its .o\./vn decision, to transmit.

10 The choice objective is to minimize possibility of colliding with other station-in

| order to achieve higher usage efficiency of the allocated slots. Fig. 5 shows a
method for making such a choice: | _

1. Choose a probability value, pr (601). Such as 1/ Contentibh élot
length (403) | B -

15 | 2. Performing the following steps until the slot tol transmit is being
determined or faill to determine a slot' for transmission after considers all
allocated slots.

a. Obtain a random nurﬁbe_r (502)
lb. Jump out from the loop and go to step 3 if the random number
20 is not greater than pr |
| c. Regenerate a new pr valué, which have higher chance to let a
random number to be not greater tha"n pr (504). | '
3 The number of time that the station choose a rand.om number t.hat is

greater than pr in Step 2 within the current round, -as indicated by a counter

25 (506), is the nufnber of allocated 'Slot to skip before to transmit (503).



defined value as a starting value for contention slot length field (403).
_Subsequence val ue of contention slot length (403) is determ ned by 1 APR 2006
referencing to the usage efficiency and nunber of slots experiencing
collision during previous controlled contention. Such as decreasing the
contention slot length if 10 experienciqg certain degree of no transm ssion
In the previous controlled contenti-on, 0 I ncreasing the contention. slot
length if experiencing certain degree of collision in the previous
~controlled contention.. After contention control (CC) phase expires, the

medi um coor di nator rants.. indivjdual station, which its respgnse frane
(205) T 5. bei g e EHING fis 4 5MPRIELERH Bl AFPIERS TR FAMAMRLRR Kon
such t hat Request franes (407 an be transmtted to nedium

oor i nat o SIRTHGRE vl A coNENLom S IPRRnLARD) Bt Icieati &-oimbey oh,

whi ch provi des higher chances of being able to deliver the frame
successful B t%ﬁﬁ"‘&%%ﬁ:f?rtﬁﬁ reeaRtioRdniBRemS Rrovidedligherrisags efficieaguiof dheent s
as indicated by fields. of QoS Request Frame (407) are 20 transformed into
i nput par aft@rdos@edchedul er. The functionality of scheduler is to

provi de a schedul e of nedi um dedication for all accepted. traffic requests
such that thei r Medigaceordinatgui WaisBninitiales wenkalied centantign, gisesoagrehe

fl ow of operations for converting QoS reservation re(%uests into re&yest
list, whicRefiBedsyalugsagna sktingdr valuscfrederatentionesiatolensth gieldr 4@3)a
medi um dedi cati on schedule. The following is the explanation for the 2 1
APR 2006 3Bubsggrence yalugss oratantipar slefleRatiuedB) is determingst by refeqending
renove a request for processing (601) else go to step v. ii. Transform
request redithentsage  effidenppurnddr eiof glgts2 pxpanereingr eollisionedddn t o
comput e the nunber of medium dedication for this request, N

previous controlled contention. Such as decreasing the contention sﬂc?tolgzlgth if
10 eXperiencing certain degree of no transmission ‘in the previous controlled
~ contention, or increasing the contention . slot length if experiencing certain
degree of collision in the previous controlled cohtention._ |
After contention control (CC) phase expires, the medium coordinator
grants individual sfation, which its responée frame (405) is..being received, the
15 -requested duration of mediurh dedicati_on such thét QoS Request frames (407)
can be transmitted to medium coordinatbr withdut 'gbing tﬁru contention and
experiencing collision, which provides higher chances of being able to deliver
the frame 'suc'ces'sfullly and reach the destination mo_ré | timely. Traffic
requirements as | 'indicated by fields of QoS Request Frame (407) -are
20 transformed into input _pérameters to sched'uler. The functionality of scheduler is
to provide a schedule of m_ediUm dedicatio'n for all accepted traffic requests
such that their respective réquiremeht can be ensured. |
Fig. 6 shows the ﬂovVof operations for Conv'erting" QoS reservation
requests into req'uest list, which is used as an input 'fr)r scheduler (606) to

25 generate a medium 'dedication schedule. The following is the explanation fdr the



a. Conpute the total duration needed to transmit a packet, which contains
data size = nonminal MSDU size (410). Store this value into variabRe BPR 2606
"Conput e the actual bandwi dth required for the traffic transmssion. 10 c.
Conpute the total duration of nedium dedication needed for the traffic
.transm ssion to achieve actual bandw dth rggui rement wthin phase of Loop
A. Store this value in a variable, Ti. d. npute the ratio of the duration
of Loop A over Ti (i.e. (duration of Loop A) / Ti). Store this value in a

variable, Ri. 15 iii. Associate the paranmeters obtained fromstep ii wth
the request afg,. store it into request list if the bandwi dth available is
| ess than requested (604). iv. Go tostepi. v. Sort the request |ist using

oSt R0 LLY 3t 3bs (B Aty Baudd MR ol difoly b BRE S o,
on . request Lérakésgﬂéﬁ?}@he@gg“%tstéﬂ"y-r equest list, is i. Reducing the
ni-mum rgin

value Ni to 1 . . g nul'ti"pl'e sequential medi um dedi cations into
521 o0 U e byl el kA ok BAERARS () ol 5"
02118, LRI R R ) Pl ey ™
L anem (e U002 PO Akl i o BBy KRR Bl AR S BEAIVBSS
‘scheduling, TQbRE 4225 S Aol MSBLAGSS 444 8td 8 thE V4§ nto 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 réquirement.within phase of
Loop A. Store this value in a variable, Ti. |
| d. Compute the ratio of the duration of Loop A over 'Ti (i.e.
(duration of Loop A) / Ti). Store this value in é variable, .Ri.. |
15 iii. Associate the parémeters obtained from step ii with the reduest and
store it into recjuest list if the bandwidth available is less than requested (604).
iv. Go t6 stepi. | |

V. Sbrt the request list using request priority and Ni (6'05)'

20 Fig. 12 shows the fldw of operations performed by scheduler to generate
a schedule for medium dedication base oh request list: |
For eacH request in request lisf, i |
i. Reducing the value Ni to minimum by merging multiplé sequential
medium dedications into a single mediurh3 dedication whidh having longer

25 - duration (701). It can be started from the largest duration value, which is not




traffic request, hereby as Medi um Dedi cation_A, collide with ot hei erTAEqul bhA
dedi cati on bei ng -schedul ed, hereby named as Medi um Dedi cati on- B, h
“following operation is being performed: 10 a. Conpute paraneters needed
~(703): 1. OQotain the duration of Medium Dedi cation_A (801). Store this
.value into a variable, a. 2. Obtain the gygration of Medi um Dedication_B
(802). Store this value'into a variable, b. 15 3. Obtain. the interval

bet ween each medi um dedi cation of the current schedule (803). Store this
value. into a. variable, c. 4. Conpute the duration of Medi um Dedication_A

that i ; | ' S L ; iable, d. 5.
set d o soraae ERNOMIREc R aints ARy g CoSral LA " 20 of heai um

Dedi cation A 6. Con@gtmetmaﬂgﬁ%h&rbrggté}/qﬁéﬁw ﬁgélivgp/_@-)ww is being

col l'i de(cji é8‘05) : St_-or/e thi sdva ue 1nto a variabl _ _ not equal I to
e um dedi ot on wi th Siac s GV TE0ERG ABeRy kS At icERBy 2 o
c. Else, r’rqunME(irgm(Tg%g%l' q?%éarti ng time of Medium Dedication_ A after :

Medi um Dedi cation__ this action violates Constraint-List A then

o i fonh oo BRSSPSR I BOTAIFR ) D, e eprabl
as a result of §ghedild Behediifigdrehé$8se when a medium dedication for current
traffic request, hereby as Medium_Dedication_A, collide with other medium
dedication being scheduled, héreby named as Medium_Dedication_B, the
following operation is being performed: |
1I0 a. Compute parameters needed (763):
1. Obtain the duration of Medium_Dedication_A (801).
Store tlhis _value into a variable, a.
| 2. Obtain the duration of Medium_Dedication_;B (8b2).
Store this value into a variable, b. |
15. . 3. Obtain the interval between eaéh 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 d.id not start at the beginning
20 of Medium_Dedication_A. |
6. Compute the‘,duratlion 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 spécing' equal

25  to(d*c/a-d)(704).



medi um coor di nat or responds’ by returning QS request response frame ( 417&
to a requesting station. QoS request response frame (417) contai ns1sARR 206%
"address (418), information that indicates acceptance or rejection (435 of
Fig. 10 20A) and possibility of direct transm ssion (420). As the QS
.response, the nedi um coordi nator sends bagk Q0S response frame (417)

I ndi cating acceptance/rejection and bandw dth allocation information franme
(421) that indicates scheduling results to STA in which QS registration

. is succeeded. The nedi um coordi nator does not need only a little 15 ti me to

j udge whether QoS reg %gef‘ti‘ng gﬁezérgéiﬁ@rgaﬁﬁ@ e orrratioﬂb?g%%“

However, in order to Crea | ocat Ffon 1 n

s assunedy ¢elpsuc uﬁi"pte?iiél}tiﬁﬁgé } f 418 ‘é‘ﬂHi\ aﬁkésethét‘f%m _talt?ﬁabi% enthe

generation 0O I o ES EX I‘EITE I on | oad.

Ther ef or e, tﬁ%’yrags oflé ?ejgot%d élrﬁ]ret%)&é’oeﬁblﬁsthe S%ﬁﬁap%e frame (417) is divided

20 into two rFanes descri bes information

435 for . indicating qacg;gﬁ,}bq’ﬂgl nﬁﬁﬁﬁtbgglcgﬁ%%féﬁgem tg@?ﬁghgﬁ

speci fic bandw dth al rratt on t3 Fespond" t-a‘?i on,
separ g ely, Qé) shown in Fig. .20A. Specifically, QS response frane (417)
t hat indi caq accept ance/ r ej ect lon of reception is quickly transmtted,

a0 hen bandh of g ALbSER L8R8 I £ RaGURTR LA b EbbRRE 11 e
Co 9T U Y By b EoSREES Pl 4 SRR RsBBREE B et
o 08 1001 S8A T AGHB, S AP bl 3B NEEBTII phobh
wirel ess megl LGOIl HAbRRatST ROAIRARASE MLEOGaRCT S FfERR (aia%SBPi—‘.?g.

10 20A) and possibility of oirect transmission (420).

Aé the QoS response. the medium coordinator sends back QoS
response frame (417) |ndicat|ng acceptance/rejection and bandwndth allocation
information frame (421) that indicates scheduling results to STA in which QoS
reg_istration is succeeded. The medium coordinator does not need only a little

15 time to judge ifvhotherlQoS registration of stations can be accepted or not.
However, in order to create bandwidth allocation information (423-431), it is
assumed that a ce'rtain. degree of time would be required, because .the
generation of such information provides extremely .high _calouiationﬁ 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 describés information 435 for
‘indicating acceptance/rejoction and a frame triat describes specific bandwidth
allocation information (419) to réspond to the station, separateiy,.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



franme (417) back to the request station. QoS Request Respond frane (417)
contains station address (418), information indicating accept or rot APRLEIPS
"and possibility of direct transmi ssion (420). 10 In Conventional Medium
Dedi cation sub,task, a wireless nmedium coordinator will allocate nmedium
.access duratjon for wireless stations baggd on information or request
col l ected and network condition nonitoring: In Contention Based sub task,
each wirel ess station contend for nedium based on standard procedure and
.the winner will own the nediumfor a 15 conplete sequence of frane

exchange ORrahsphREH] | CAdéBFcﬁﬁd% Oy tMidi €Bnfigurdtion MalvenAfs Ol RYehO thAE the
above-nmenti oned exanpl es of the present rnvention, the present invention

i's charact gnfor@tias frotesdify cApadifie of imiediuAsBssrirdtol NECKR! 988 Hatidhy e | on,

the present invention is inplenented as an apparatus to coordi nate

al | ocat i ongegn Q@ééff!r?ér‘ﬁ:er Sﬁﬁﬁé&ﬁqﬁo?@)o%"?'ediétf@dc#ﬁﬁnminuaﬂjﬁﬁ@%o%‘ th g/OUr ce

requests received omthe Service access points of the network protocol
| ayer cont r,{gxlt;bﬂgcégg jqum access to the wireless nediumthat conprises of

the follow ng functional entities: i. Connection Service Interface is a

functigpnal bl ocks {hated MiRERGRE %dﬁ%ﬂgrer gé&i&ﬁ(es”tﬁbi"’fﬁeﬁ r&%ﬁléh‘%% ?@Beﬁt%ﬁféeﬁ S
responds. with appropriate grants an 25 generate the granted servi cé .
par amet er s yife|dséRedi0RP céérdih7to%§;65ﬁdé)’bf@éﬁ&ihgea 'VQBBerre@Eé)é{' ARPoHEPPI NY
of network connection request/s received fromt service access point of
medi um acc | ; iBhS e | é’ggﬁ e

con!t lrJoI thgtﬁaﬁgﬁggﬁzggbﬁ%\géB%ég\ggggé?g?hi%h. Se(rikvélcﬁ'leets gﬁo atng’p?r%ﬁ%vﬁﬁgg
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possibility of direct transmission (420).

10 in Convent.ional Medium Dedication sub task, a Wireless medium_
coordinator will éllo’cate medium accesé duration fdr wireless stations based on
information or request collected and network_ condition moni_toring.- :

In Contention Based sub task, each wireless stétion contend for medium |
based on standard procédure and the winner will own the medium for a
15 .' completé sequence of frame exchangé of‘ a spe_ec_i_fic duration, which is minimal.
| According to the above-mentioned exémples of the present invenﬁo_n, the'
present invention is characterized as follows:
As the first aspect of the present invention, the present invenﬁtion is
implemented as an apparatus to coordinaté allocations of network resources
| 20 and wireless medium based on resource requests received from the service
- access points of the network protocol Iayef controllin.g medium.access to the
wireless medium that comprises of thé following fﬁnctiohal entities: -
i. Connection Service Interface is a functional blbck that intercepts upber
layer network conn_ection' requests responds wlith appropriate grants and |

25 generate the granted service parameters;



connection request received; and iv. Medium Access. Slot Allocatgr Rf@%ﬁﬁes
schedul i ng the connection request and the data delivery requirenen
‘required to neet the desired service 10 level. In the first aspect of the
i nvention, delivery service regyested fromupper netwrk |ayers may be
.possible to be made through a,single Medygm access |ayer 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 inventign b%nﬁégfi%r?%s%ﬂr@é ﬂn%@ﬁ(}sb@/@,@@g' %Qpﬁingorﬁfecﬁét%g%a -

oriented in wreless um access net rst registering a

stream sen P%&&@"ﬁe{gﬁ@@{/ﬁ@é%%&%%% EQNigéagé‘ess%dp&ﬁt bR rﬁ,ia“c%eé vel

required OW ng basrc paraneters: 1. Paraneters

or represe Lves.far i.dt.h e N f_Dbi per
second; i %%@blaﬁpetﬁg @%r%bﬁ%g'ésgg%?%lﬁvtgg @%@@%ﬁg&,@s Egﬁ%ﬂﬁ %rgépgr%sssed
in wrele i time required in units of tinme over a fixed period .
i nterval ; %Wﬁg‘.#‘ggﬁgmt ers or representatives for average | atency between

data gL AR 2000 8RR Rl U550 AR, RARER S TRERAIE, ..
R AR S e A B NG S = T
repr esent atcio\ﬁﬁgctgoonr retqrﬁ%sp%)&ie%'g; %%Hdwi dt h expressed _
iv. Medium Access Slot Allocator provides scheduling the connection
request and the data delivery reqtiiremeh_t l"e'quired 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 thrqugh a single Medium access
' Iayer by specifyihg the type of éonnection required and allowing the data stréém
to request for 2 ltypé of delivery éefvices: (i)..cdnnection oriented ahd (ii)
15 connectionless oriented. o
As thé éecond aspect of the present invention, the present invention is
implementéd 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. Parametér_s or replresentlatives' for average bandwidth expres_sed - ih
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



in nunber of bits per second; vi. Paranmeters or. representatives for the
_maxi mum bandwi dth expressed in wireless mediumtinme required in2uniAP8 2006
time over a fixed period interval; 10 vii. Parameters or representatives
~for the maximum | atency between data packets between transmtter and
.receiver neasured at the nedium accessné%)i nt inunit of tinme; viii.
Parameters or representatives for the m mum al | onabl e jitter between
inter-arrivals of data packets neasured at the nedium access point at 15

. the receiver inunit of time; and ix. Paraneters or representatives for the

m ni mum pol | i interval in ungjt of tine x. Parameters, or_representatives
for the maRPRERtepEPMERY TANSTILAT FRO JRPEVepimeRTIBdL8t Ao papdhil &E0e8;
representatives fo&ﬁ} he extra bandwidth required to cope with bandw dth

| oss due t ®OFEtP HA4RY H&¥®n, pre-anbl e, and protocol overhead. xii. The
size of data packet within each burst, K of transm ss,ifn vgzere eatch' bur st
consi sts of si nduIRA2BEIYBHIEP tivers TanANeIRgadiier beiwesn INtREAMIRI% 37
As the third aspect of the present invention, the present invention,i

[l enent e 43t packats MeASUEER & Re KeRidD A ersRY ek PaeEBY o k% as cd
on the Qualjty of Service level required for delivering or receiving a-
data streatiM&o and fromthe wirel ess medi um by allocating a variable

l ength of time slaot in a 5 period and, non-periodi ¢ manner such that the
service |evel ofV- Blasamgtess or reRrRsepiaives fﬁ'fc) S IMEa 'Hﬁ’beé%rﬁﬁ%‘é'

level paraneters received from any
in number of bits per second;

vi. Parameters or representatives’fbr the maximum bandwidth expressed
in wireless medium time required in units of- time over a fixed period interval; |
10 vii. Paraméters or représentatives for the maximum latency between data
packets .between transmitter and receiver measured at the med_ium'access
paint in unit of time; |
viii. Parameters or representatives for the maximum .allowable jitter
between inter-arrivals of data packéts measured at the mediurﬁ 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, 'Pérameters or repfesen.t.ativ_e_s for the extra bandWidth required . to
cope wi_th' bandwidth' loss due to retransmission,' 'pré-amble, and protbcol
overhead. | |
xii. The size of data packet'-within each burst of transmission where each
burst consists of singular or plural_number of data _pac_:kets.

25



station or entity requesting the Quality of Service level. As th?1fRM5§&6
aspect of the present invention, the present invention is inplenented as a
“means of pre-allocating mediumaccess tine to ensure 10 determninistic
medi um access tine and transmi ssion tinme for the following type of data
_streans transmission: i. Control data stgams responsible for signaling,

- networ k managenent and critical data, ii. User data streans for
transporting real-tinme information dynamcally 15 assigned as. a result of
network resource reservations that are successfully negotiated through the

control st reamsyA% ?H%ptﬂfr& ekt (df) the 'Btgsegrﬁgﬁ\lléjﬁ’ib& Zt&é gjgtggeﬁ HvellfioR 9t

requires Qualit ervice reservati streans that are

not. al | ocatfh dhiua 408 Hisrld BF Psiork Rodk 53 Wderdl yiidibeieRigh kg "

(i), (ii) and { ) S~ present Tnvention,
B eSS o BT el SR TEE A Apufe T BRI R e, BB Mg,
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novess by LAPRECRERLG el b BPUBEI Rl Her BB oL PO JB O
et 91 L Saich bPBRAGTE R QRIS SR IBRC, 12, oL LY T
be made through As Qﬁgtffﬁlth aspect of the present invention, the présent invention is
-implemented as a means of pre-allocatihg medium access time to ensure
10  deterministic medium access time and transmission time for the following type
of data streams transmission: | |
i. Control data steams responsible for signaling, network mahag’ement
and critical data; | |
ii. User data streams for transporting real-time information dynamically
15 assigned - as a result of network reslource_ reservations that are successfully
| negotiated through the control streams transported in (i), |
iii. User data streams that do not requires: Quality of Service reservation,
o . .
iv. User data str_eéms that are not allocated medium access time as a
20 result of full allocations in (i), (i) and (i)
- As the fifth aspect of the ,présent invention’, the present invention is
implemented as a means of enabling a dynamic allocation of time for
performing Qualify of. Service registration of data streams wi'th quality of service

specified by parameters as described in the second aspect and scheduling,

25 scheduled Quality of Service wireless medium access, scheduled wireless



wi rel ess nmedi um access controller. The nethod conprises the stepf é

Al'l ocating 0.5N nunber of w reless nmediumaccess tinme slots for ép ?$gwsof

"Service data streamregistration at the initial stage, where Nis the 10
total nunber of registered wireless stations controlled by the central

.wireless nediumaccess controller, ii. j%locatlng ‘addi tional nedi um access
time slots based on nunber of coII|S|ons detected by increasing the nunber
medi um access time . slots reservation length by 2 tinmes the nunmber of

. slots that are detected to have 15 collisions, and iii. In the case of no

cocess 1 npedlE “Pekess, i nm@‘%& SRS, et agl ﬁsr{e‘ﬁé“b%rspg%nt@ﬁi'fw“
allotted nunber or tine slo

Slots in VEEGBPPRE a%sasbvy ptbdeelfifi s drid BolileRbe Tor BHBCE | on

the present.inventi enented as a neans for divi d| ng wrel ess

“medi um i ntWl %@Hg" gqpeggg%qes to provide Quality of Service for serving
| -t i t th t I -t

rppl i cat tone, TRESBSPHIX “esﬁ%t fetﬁ%%’éew'aﬂ@{%né@f@# (AT OpVERian & cars

based on, s rvi c?%Level uest{a E{ %rgrs .descrlgﬂfi n the

second asp eﬁ‘ﬁﬂ‘ ARGUNE r50Rte 43Ity o %Fe{?%{ﬁ ggogﬁr of

the data heeRmeics i, Sl %%ﬁg«%@ A i U G
thecent r 2l TEBRBTBFAIF Sesess ConBBHRE I MEt LT IR EEtME-HFBR Tner e ¢ he
transm ssion tlme flocatmg 0.5N number of WIreless ‘medium access time slots for |
Quality of Service data stream registration at the |_n|t|al stage, where N is the
10 total number of registered wireless stations controlled by the central wireless
medium access controiler, | |
ii. Allocating additional medium access time slots based on number of
collisions detected by increasing- thé ‘number medium access time _siots
reservation length by 2 times the number of siots 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 dr time slots by M/2, where M is the number of uﬁnused
ﬁmesb&h1meﬂm5ﬂama
20 As the seventh aspect of the present invention, the present invention is .
|mplemented as a means for dividing wweless medlum into few phases in order
to provide Quality of Service for servmg 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



predetermned and allotted for wireless station in the wireless nghwepk hr
data transmssion, and iv. Contention Base Medi um Access Mechani sm where
“the transmission tinme is left to be initiated by the station in the
wreless network. 10 In the seventh aspect of the invention, the phases are
.performed in repetitive manner with eagfyrepetition consists of one
occurrence of QS Request Registration and Schedul i ng phase and nultiple
occurrences of sequence of ii, iii and iv phases where a valid seguence
. consists at |east one of the three phases nmentioned. 15 As the eighth

aspeot of R BF FRRU SO ot UFeBh SSRGS | 1 P! emented as

QS Reques egl stration and ] ase conpr|5|ng'of “the follow ng:
send reservati off Cey BRI SRR Bnshs 48 hahSHedomihflan BB Gea
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can 5 be aeRleVaion ¥ | -
iv. Contention Base Medium Access Mechanism where the transmission
time is left to be initiated by the station in thé wireless network. |
10 In the seventh aspect of the invention, thé phases are performed in
repetitive manner with each repetition consists of one occurrence of QoS
Request Registration and SchedUlin_g_ phase and multiple occurrences of
the three phases mentioned.
16 As the eighth-aspect of the présent invention, the present invention is
implemented as QoS Request Registration and Scheduling phase comprising of
. the following: .
i. Controlled Contention is allowable for wireless statiohs inten;iing to
send reservation requests fo indicate duration of medium dedicatioh néeded,
20 and |
ii. Wireless Coordinatof allocates medium dedication as requested_ by
wireless stations for them to transrﬁit reservation request such that reservatidn
request can reach wireless coordinator in atime bound manner.

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

25 implemented as a -method of avoiding contérition by choosing a slot during



iii. The nunber of tinme that the station choose a random nunber that is
~greater than 1/Nin Step ii within the current round is the nunBdr Apg 2006
allocated slot to skip before transmitting. In the ninth aspect of the
invention, the method for determning the 10 success of transm ssion

MW thin slot pary (ii) conprising the fol{ew ng steps of: i. Cbtain
probability Pr = 1/ N, where Nis equal to arbitrary contention slot |ength,
"ii. Obtain a random nunber, iii. If the random nunber is not greater than
the probability Pr obtained in 15 step i., perform above part(iii) of the

ninth aspe&%}n &leotﬁg\ntﬁer Cﬁ%rﬁggglﬁgttrg%”@ﬂqgé'}ﬁgsOfRegener ate a new Pr

val ue, whic ave nunber to be not greater

than the Pr val Pebi%os%tgi?/afdé N, FherdN rseé Llfalft‘é%‘ﬁg/targ trdlr COMERRIM slot

i nvention, the present rnvention'is inple a neahs for generating
a medi um d%(?,llg%tl on schedul e consists 20 the follow ng phases: i. QS
Regi strati o request conversion, and ii. Medium dedication schedul e

gener ati on. ; ng a
generat o |1 §0Bel SHiHoa3ARAY rAfesH RSP kb8 AERIGHBRHH 85 10
fol |l ow ng 1 APR 2006 41 i. Conpute the nunber of nedium

dedi c t|onb§§%%%%2§%ﬁagach Q@S request, and ii. Sort t he request according

o 15, R oL P R o S et

means for corrpu a request as

mentioned L LAP wRAPY AN FP'GED iNGithRT the current round is the number of allocated

slot to skip before transmitting.

In the ninth aspect of the inventlon the method for determining the
10 success of transmission within slot part (ii) comprising the following steps of:

i. Obtain p'robability Pr = 1/N, where N is equal to arbitrary contention slot

length,
ii. Obtain a random number
iii. If the random number is not greater than the probability Pr obtained in
16 step i, perform above part(iii) of the ninth aspect of the 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 scnedule consists

20  the following phases:

i. QoS Registration request conversion, and

ii. Medium dedication schedule generation. |

In the tenth aspect of the invention, the n1eans of performing a QoS
Reqoest conversion_ as described in the above part (i) consists of the following

25 steps:



(i) perforns of the follow ng steps: i. Conputing the total ded
to transmt a packet, ii. Conputing the actual bandw dth reqwfiec&%o?ﬂﬁg

request, iii. Conputing the total duration of nedium dedication needed by
the 10 request during a repetitivye interval in order to achi eve actual
_bandwi dth requirenent, iv. Conputing tg nunber of nedi um dedi cati on
needed, and v. Associating the value obtain fromstep iv with the request.
In the tenth aspect of the invention, the nmeans for generating a nedium 15
dedi cati on schedul e perforns of the followi ng steps: i. Generating a nedi um

Step v of the b anomeaie, B RS, LA WeLRBdbRtn o (R Caos 2"

step iv of the b e sequent al
medi um dedl cati ns qlt nto a single nedium dedication which having |onger
duration sif he constraint stated in the 2.0 request will not be

Step i int 3”% ' Ui 57t % el oooREPaHE s SR Zﬁsﬁﬁ%ﬁgtﬂc “The present
uo. oo i g Bt Sef%ta i %‘%r;fé‘q ﬁﬂwez@vseﬁ@eutﬁ%%%@%%ﬁeﬁﬁ%ﬂiﬂgitﬁéﬁtﬁw "

. 6 42 dul j
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col l'iding 'ﬁm dedfé}ettj ﬁn ofosgne of the schedule into few nedium
dedi cat i on"WPEHOLRRP QUPMISSH RNd distribute it within- the interval

o the. SLar {1 0% it Ol RO Y BERABT o B gy 0 e St
IR Computing'the actual bandwidth required for the request, |
ii. Computing the total duration of lmedium dedication needed by the
10 request during a repetitive interval in order to achieve actual bandwidth
requirement,
iv. Computmg the number of medium dedrcatlon needed, and
v. Associating the va[ue obtain from step iv wrth the request
In the tenth aspect of the invention, the means for generating a medium
15 dedication schedulle performs of the following steps: |
i. Generating a rnedtum dedication schedule for each request by
reducing the value computed from step iv of the tenth aspect to a minimum by
merging muitiple sequential med.ium dedications into a single medium
“dedication which having longer duration such that the constraint stated in the
20 request will not be violated, and
k. Combmlng the medium dedlcatlon schedules obtain from step i into a
‘single schedule. _
As the eleventh aspect of the present'invention, the present in\rehtion is
implemented as a. means of sombining two colliding medium dedication

25 schedules into a single schedule consists of either of the following steps:



As the eleventh aspect of the present invention, the present invention, is
i npl enented as a nmeans for breaking the colliding medi um dedi cat 20n ARR 3606
conbi ning two nedi um dedi-cation schedule into a single schedul e performng

the followi ng steps: 10 i. Obtain the duration of nedium dedication in

.schedule A that are colliding with a j um dedi,cation in schedule B; ii.
Obtain the duration of nmedium dedication’in schedule B that are colliding
wi th a nmedium dedication in schedule A, iii. Qbtain the duration fromthe

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

of next medium g%h%ﬁhiir?@{l’%eccg@tﬁpg i nogﬂc:m ﬁ%&ﬁg& d?"aef Liter &FUTREL &- t he

dﬁrat!onforbthe part "o _ ne ( ron 1n sc ed]chIeA
e o e OBESHAS B ofcFRTRLE HelBh] 0ol pr e sBRkdglpide
s 2 oM PRAREC LI e SR R ST B 1.
such var alPEneLsiaRfist PP BErPaa g G e Aol ® SE S HERLEl 7
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W' t hi.n t“he SCOpis%etengvén%la%‘e@tgoﬂh%i '&%‘seat ijn\/g‘ﬁﬁog,ot%g ;)Afésg'iﬁm@htion, 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: |
10 . Obtail.'l. the duration of medium d.edication 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 dédication in scheduIeIA; | |
iii. Obtain the duration from the starting point of the colliding medium
15 dedication to the starting point of next medium dedication or the end of
schedule A; | |
iv. Compute the durationfor the part of the colliding medium dedication in
schedule A that is not being collided; J
v. Compute the duration for the part. of the colliding medium dedication in
20 schedule A that'is being collided; and |
| - vi. Spilt the colliding medium dedication into few smailer medium
dedication with spacing equal to (d *c/a — d).
The invention being thus desér.ibed, it Will be obvious that the same may
bé varied in many ways. Suéh. variations are not th be regarded as a departure

- 25 from the spirit and scope of the invention, and all such modifications as would



1. Anethod for registering a transm ssion request in response tp

reception of a QoS registration request for transmtting data st%aﬁﬁwqﬂ% a
"5 predeternmined quality secured, said QoS registration request being sent
froma station transmtting the data streamvia wreless nmedi um and. bei ng
.received at a main station, the main stp4ion being arranged to conpute
medi um dedi cation interval and nmedi um dedi cation duration required for

“each nmedium dedication interval, in order to satisfy bandw dth requirenent
indicated in the QS io registration request, the method conpri sing:
transmtt’ 89 Sl i%nd SRITEd P i é‘h'a?@?ntleﬁd@& @'&rbe iReftidet wifhiff @8 8BépenN
control phase wh con etmeen a pluralit stations is

controll ed, 'ﬂ§ ane representing acceptance of a reservation
request fonE ﬁﬂﬁgﬂttagrﬁ%edlunl 15 receiving the reservation request from

the station at the contention control phase; in the case that reception of
the reservation request fromthe station i.s successful, polling the
station at a non- QS phase during which the data stream is transmitted

wi th unsecured quality and which is different fromthe contention 20
control phase; receiving, .at the non- QS phase, the QoS registration
request fromthe station who responded to the polling, the QS

regi stration request representing requirenents that are necessary at the
QoS phase during which the data streamis transmtted with the
predeterm ned quality secured; 25 determ ning whether transnission SUb]ECt
to the requirenents is granted or not based on a condition avail able for
the wireless nedium_ in the case that the transni ssion subject to the
requirenents is granted, registering, at the non-QS phase, the station
and the requirenents; and polling the station periodically at the period
of the medi um dedi cation : :




3% Lﬂte;\éalr with a QS poll franme including the medi um dedication duration
Laeh 2 isents a maximumtime duration allowed to be occupi ed ¥ ARRe 2006
) APR 2006 45 2. The nethod according to claim1 further

\(;\gg{);\;fl P?atr]g?nn:g E)tni ggbj tegttPe t?\t ation, a QoS response which represents
. _ o] e requirenments is granted
The met hod according to claim?2, wh %X o oy T oo
o cl : erei"the QoS response onl re

?hgrggts Igr t he tr?nsm ssion, the method conprising, after trzmsm' g;fzﬁngfs
RIS req?il?g“rrﬁftsuragez ErLansmttht:jng content of the grant defined based

_ : . . e nmethod according to claim1l1, wh [
requi renents include at |east one paraneter of m ninmum ba,ndvm' S'[ ﬁl (r)]ft'?ﬁe

data stream ave{ aggnhod#IdebRtdrirf a tiaestssiorns (eq@s! IMEPRNRAT K2Adwi dt h of

the data stream max | at '
| at ency, dabaeﬂﬂkefabwreg?%aqmaﬁlqbga |°|F ﬁan%hﬂgbgg%{%gﬁﬁ@nﬁgﬁagﬁa%& um

dgadi cation, Xj mum i i i e . )
T 3 nAraig
cleair ?n”f”} 3??%2?” g’gggﬁmi_egammidatarsitaﬁmlwa)‘o/éﬂ?éédne‘ﬁpmﬁ% %Pﬁo@cgfg%g%{c}i ng to
her rising trapsmtti ' i
nggfn(:al f ;’ic 21(:)@ immaig station. ﬁ‘?ﬁ;ﬁ'@&i‘ ﬁ{}%‘PHfbﬁ'ﬁ%ﬁrghg%gg Sé'gﬁtg ﬁg@gmlr?s@ted g‘mlom
tﬁ%géf;'éﬁ)cﬁ M mRsesioh\duration ransredffoosachmadivmdadicatiofat i on

request i i ;
AR Lrpeay oo st S ATPUROELLT o o
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request from t heyghaiitting @t dentral frame to stations in order o start & cRR@nli&g! stration
control phase which contention between a plurality of stations is controlled, the
control frame representing acceptance of a reservation request for the wireless
medium;
15 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
is transmitted with unsecured quality and which is different from the contention
20 control phase;
receiving, at the non-QoS phase, the QoS registration request from the
station who responded to the polling, the QoS registration request representing
requirements that are necessary at the QoS phase during which the data
stream is transmitted with the predetermined quality secured;
25 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-Qo$S phase, the station and the requirements; and
polling the station periodically at the period of the medium dedication
50 interval with a QoS poll frame including the medium dedication duration which

represents a maximum time duration allowed to be occupied by the station.



t hose whose identification nunbers are d [ [ [

: : _ escribed in the |ist

.reglstratlon request representing requirements that are neceésgrgzg?ﬁﬁ%éms
Q ] 30 phase during which the data streamis transmtted with the

predetermned quality secured; 2 1 APR 2006 46 determ ni ng whet her

~transm ssion subject to the requirenent g.i
smi : : Is granted or not bas
condition available for the wrel ess neg?unj in the case that tﬁg on @

transm ssion subject to the requirements. i r ant ed | '
gg(r:rgreg;[ L\gn;zbasledfhmg\eﬁ}od a@c%'diélgit@r?‘%{ﬁ’dff‘!f@‘egé%’&‘&m{rg%réhsﬁé’#%gh%t :123
o cl ai ur R'F\We' | 3G st '-
. . j t
;:Iurl ng whi éﬁat&bﬁn@f’.strﬁépé'{?% \gﬁl ty B?é%?‘;? ?"L‘ﬁ?&gﬁfm'?%gsﬁg ptree
ransni ssi Qi feP@ntd Bl@antednmtnatvery tinme before transmitting its data

stream recelving a poI%Qi ng request fromth '
) el _ e station other than those
whose identification nunbers are described in the list, polling the st;?ion

a ggsnsOR- 0S pﬁﬁé&egﬁéégce&dirrgetop@him pgwhersie she QaSerespona@ ol t he
non- Q0 pI ia_ e, the regi stration request fromthe station who responded
pol | fepgesdrite a@rant tegithe transitSi@yuest representing requirenents

that are necessary at ,th . S i whi . _
transmitted withthenge S S TN MEbA O tRE QIS fesponsé rfedher s
transmi ssi OB q%?@ﬂ@dﬁfquafl ty secured; determ ni ng whet her

sm Sathit@sq chmtehber theranedeined baseyt antleiredsiremants
condi tion avai %@bl e for the wirel ess nedi um@Tn the case tha?afﬁg on e

transm ssion subject to the requirenents is grant ' '
N T enan
least one parameter of minimum bandwidth of the da?a 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
»0  contention control phase, a natification 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
detects whether transmission is possible or not every time before transmitting
its data stream, receiving QoS registration request from the station other than
those whose identification numbers are described in the list, the QoS
registration request representing requirements that are necessary at the QoS
30 phase during which the data stream is transmitted with the predetermined

quality secured,;



Lsgggt;ggiggda Sp?_reglstratlon request for transmtting data streamw th a
. predet statioﬁ ? ity secured, said QoS registration request be?HgAEEHNW
froma jstation ransmtting the data streamvia wrel ess nedi umand being
recel vee at 25 main station, the main station being arranged to conpute
- redl um o 2 dpn interval and nedi um dedi cation duration required for

um dedi cation interval, in der to satisfy bandw dth requirenent

indicated in the QS registration r
_ S _ . request., .t & Srdi\ete
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detects whether transm ssi. LSa; k! i i [
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the transm ssion subject to the requi '

E:ondl tst on available for the wirel egs rerr}ent S | rsﬂ 9; ant ggsgrt Rgt Pﬁsed on a
cgﬁtr]:nmt ;532'08 sTih¢ enithod acherdingif ‘F‘@%%gjrt@r&?ar@esﬁ registerin eat t he
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réceiving, at the non-QoS phase, the QoS registration request from the
station who responded to the polling, the QoS registration request representing
requirements that are necessary at the QoS phase during which the data
15  stream is transmitted with the predetermined quality secured;
determining whether transmission subject to the requirements is granted
or notbased on a conditibh available for the wireless medium;
in the ca.se that the transmission subject to the requirements is granted,
registering, at the non-QoS phase, the station and the requirements.
20
8. A method for registering a transmission request in response to @
reception of a QoS registration request for transmitting data stream with a
predetermined quality secured, said QoS registration request béing sent from a
station transmitting the data stream via wireless medium and being received at
25 amain station, the main station being arranged to compute medium dedication
interval and medium dedication duration requited for each medium. dedication
interval, in order to satisfy bandwidth requirement indicated in the QoS
registration request, the method comprising:
at a contention-based phase during which each of a plurality of stations
30 detects whether transmission is possible or not every time before transmitting
its data stream, receiving the QoS registration request from the station, the QoS

registratibn request representing requirements that are necessary at the QoS




a main station, the nmain station being arranged to conpute nedi um
~dedication interval and medium dedication duration required for 2 2006
medi um dedi cation interval, in order to satisfy bandw dth requizreman
indicated in the QoS registration request, the nethod conprising: 20 at a
.contention-based phase during which each of a plurality of stations
detects whether transm ssion is possi bl e4§r not every tine before
transmtting its data stream receiving a polling request fromthe
station, polphasg duringswhichdhe slata stisamap daprEutedwith ige RigdetetRiBedat a
streamis tr QI@%é%lgg W th unsecured quality and which is different from
the contenti% - gd phase; receiving, at the non- QS phase, the QS
registration requgsterinimg ihethesttiad transmifssicresylnedetd the retueirgroehisrig, t he
QoS registration request representing requjrenmepts that are.necessary at
4ftp 2z fhes

the QuS phas#antad AgNQihased: ba gen ble Tor Uiesyrre'ess MEd ™ he
predeterm ned qualithy c%%@tﬂﬁé&%e%%r@%{i%ﬂ?&?hﬁ&c eqlifemeh®NBrgrafteeh)

subject to the requirenents is grante not based on a condition

avai | abl e f oregidtering, ragltes sonteitiontbased phRRe2thesstation and flee cegrdramentst he

transm ssion_subject to the requirenents is granted, registering, at the

non- QoS pha§@? the station and the requirenents; and polling the station

periodical ly at tpellifgthestatibn ideeiodrailyat trdpeidd onthel megilmadesicatiom QoS

pol | frane |nclud|n%m he nmedi um dedi cation duration which 5 represents a
a

mexi num t i neinteivakwieh aReswed frasne ichdding thamsdiymlegicatiop fluraien hret hod
par anet of of St Py AR i oY Rl RS LRI by MEERRUBAT o
the data stream maxinum bandw dth of the data stream 10 naxinum | atency
al I owabl e, flg.uct uﬂtnl"ngtrr]mséd%gr ?elglisqc\éﬁr%% tlraargs%]iggi’ondr%a&eae}ﬁ $ee§posniszeetb a
reception of a QoS registration request for transmitting data stream with a
predetermined quality secured, said QoS registration request being sent from a
15 station transmitting the data stream via wireless medium and being received at
a main station, the main station being arranged to compute medium dedication
interval and medium dedication duration required for each medium dedication
interval, in order to satisfy bandwidth requirement indicated in the QoS
registration request, the method comprising:
20 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
transmitted with unsecured quality and which is different from the contention-
25 based phase;
receiving, at the non-QoS phase, the QoS registration request from the
station who responded to the polling, the QoS registration request representing
requirements that are necessary at the QoS phase during which the data
stream is transmitted with the predetermined quality secured,;
30 determining whether the transmission subject to the requirements is

granted or not based on a condition available for the wireless medium;



m ni mum required interval between each nedi um dedi cation, maxi nrum required
_interval between each medi um dedication, size of data packet and zexhp@ s

bandwi dth required for at |east one of retransm ssion, preanble ang
protocol overhead. 15 11. The nethod according to claim9, wherein the
~requirenents include at |east one parangter of m ni num bandw dth of the
data stream average bandwi dth of the data stream naxi mum bandw dt h of
the data stream . maxi mum | atency al |l owabl e, fl uctﬁqéat ions of allowa

. | e
| atency, data padRdbe sase thatdhaitiansinissiery sHbiegt fontherreaHIredeRtsts Qé"éﬁ%dmsdi um
dedi cati on, I 0 W=To I I3 i i on, size
of data pack'gp?gzltinlcrj Bé%hgg%ﬁgﬁ Egé’etagﬁteﬁ ig'ﬁ@g{'ﬁb e slr'lttlzrr‘?(l)érfgg’o'{“ﬁ'?d
retransm ssi on, prallmpthe station pedodically at/thehgarind of the medium dedication
interval with a QoS poll frame including the medium dedication duration which

5 represents a maximum time duration allowed to be occupied by the station.

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,

10  maximum latency allowable, fluctuations of allowable latency, data packet size,
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.

15
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,

20  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.



