2 2 JUN 2005 -1 TITLE OF THE | NVENTI ON METHOD, BASE STATI ON AND MOBI LE
STATION FOR TI MESLOT SELECTI ON AND TI MESLOT ASSI GNVENT 5 BACKGROUND? QN ik
I NVENTION 1. Field of the Invention The present invention relates to a
techni que wherein a plurality of nobile stations access a base station
randomy for perform ng packet 10 transmi sgi-on in a cellular system which
uses radio waves of the same frequency repetitively. Further, the present

i nvention relates to a tineslot aSS|gnnent nmet hod in a TDD system for
nmobi | e communi FATIghsOF aTHES L NMENT 6ANand a nobile 15 station using the

method. 2. Description of ygheidiel aggdrAsiraTiiion sanmel Mokewn gt 1pogndom
access controlled b

t f
t hr oughput redd&® o'ﬁ}/@gﬁé@%eb{ﬁﬁ%chff@iqzﬁg%ggsﬁfaé%lagﬁreﬁ§%®$%fe sent
simultaneously froma plurality of nobile stations when the nobile

%?ngdsaﬁcgfsémagb Suﬁbabf‘iﬂrﬁf‘ffﬁ%ﬁ @ﬁ a convent i onal _ random access

Fe-6—S-gHA St tiple Access with 25 Parti al
Echo) method is proposed iln Jdﬁamb@e0§a¢®m:Iqxﬁmtéanion No. 1- 240822. In

the | CVA-PE nethod, a nDhiye ﬁﬁ@ééﬁ'& §%@%1?1:§r&9£‘@ha%%tsertd/e%' fying that a
timeslot is idle by checking a downlink naqtification 30 More

specifically, |ﬁﬁ?%@lﬁpﬁeN§ﬁFe%%nﬁuﬁﬂH&ﬁ%ﬁ??ﬁRﬂoﬂodﬁéﬁ(iﬁﬁF+ﬂthe
Japanese pat er&c@@@bl gatbiade I\bté.ta?éfiSi}&nc’mmb_} I fsropemrdﬂnoingfpabdelts

added afte wnl i nk i nf or nat T [ e

I ncl udes a |d| Eﬁﬁg l§§l(olr781) b| tcgﬂh‘kégér \%ﬁiﬁ%ﬁlrggg:&ve ’I'?%kll? and
Parti al EcholmW&NQPEpf [t ea ORI ORT EQUBGAY W?@%ﬁ#ﬁﬂﬁ@dﬁle added before
an uplink information Further, the present invention relates to

a timeslot assignment method in a TDD system for

mobile communications, a base station and a mobile
15 station using the method.
2. Description of the Related Art
It is well known that random access
controlled by a base station is necessary for
preventing throughput reduction caused by collisions

20 of packets which are sent simultaneocusly from a
plurality of mobile stations when the mobile
stations access a base station randomly.

As a conventional random access method, an
ICMA-PE (Idle-Signal Casting Multiple Access with

25 Partial Echo)} method is proposed in Japanese patent
application No.1-240822. In the ICMA-PE method, a
mobile station sends a signal after verifying that a
timeslot is idle by checking a downlink notification
signal.

30 More specifically, in the wireless
communication method disclosed in the Japanese
patent application No.1-240822, a collision control
field is added after a downlink information unit.
The collisicon control field includes an Idle/Busy

35 (I/B) bit, a Receive/Non-receive bit (R/N) and
Partial Echo bits (PE). 1In addition, length
information W is added before an uplink information



2 2 JUN 2005 -2 unit. A nobile station sends the length information to a
base station in an uplink conmmunication. According to the length
information W the base station decides a nunber of units where |/B7i INF00
presented. Other nobile station accesses a tinmeslot where | is indicated
in the I/B field. The above-nenti oned conventi onal packet transm ssion

nmet hod has defects in that adaptability to a cellular systemwhere the
sanme frequency waves 10 are used repeatedly is |ow and that high throughput
can not be obtandad. Thatobdlel sidieicel fahds $yst ehenghbr é ndregmaf hesl ot s

havi ng | ow i nt %rf%rsqgg%aggattll%sllq{ Omr@fg?ggkhlcgj}rm@ﬁg&g%rl%ce accordi ng

to a position or ansmi'ssi on e station which uses
t he same frequémgpﬁﬁﬂﬁﬂotﬁeﬁh@emenQﬁﬁslnﬁﬁ§W%$l%%bWPet§@aﬂ4ﬁﬁVWNch i s

far fromthe bage Sicli @8ciaesesstumbi ”B%' @hlftegllmehegh /ientiey f er ence
anong a plurality of avallabletlrresl sired

(Carrier-tc | nPESFETEHRE - RaPLHL Tc &P febété‘ rhe‘?jccgﬁﬁgé" PedeiVes18Vel at
the base stati ghdrse |DV\£Sednddldmﬁem piopapat iIgw |fissldTher ef ore,

transm ssion failure occ bovt%grpe gigﬂgr&pg‘iesr&?%%gggngq g%t%]gé@ed In

t he above description, |s ara wave ( |er) power
to an|ruerferém&nsmmwelpom@ﬁtﬁﬂﬁaméﬁgéﬁfﬁﬁéﬂj¥@|Ehaﬁhé@ﬁﬁﬂq

interference tQd Q?cgﬁﬁlﬁﬁgﬂm@ﬁ%ﬂéh Jhetef ¢he séﬁ@bﬁbthéhd¥ waves

transm ssion fai I ure becones WheﬂﬁCI R 'dﬁ I arge sifce | nt erfergnce

amount of tthe %%éﬁ?%drﬁﬁ\?é‘% M an tpﬁiﬁ S9PhFality

of nobile stadaansdétiee bbtseEnckdlata, a collision occurs when the nobile

stations tries to send da&gﬂ"Egtafﬁoeﬁkch&fE£APE§§ Eéﬁﬂ(ﬁhéfedSE%Cted
|

first. 35 Thus, the possi ity that the base station does not receive
the data becomdsmgghokadheNAay R iBlgeéerence and timeslots

having high interference according to a position or
15 a transmission power of a mobile station which uses
the same frequency in another cell. Thus, when a
mobile station which is far from the base station
accesses a timeslot having high interference among a
plurality of available timeslots, desired CIR
20 (Carrier-to-Interference Ratio) can not be obtained
since receive level at the base station is lowered
due to propagation loss. Therefore, transmission
failure occurs and high throughput can not be
obtained. In the above description, CIR is a ratio
25 of a desired wave (carrier) power to an interference
wave power. The larger the CIR is, the smaller
interference to the desired wave is. Therefore,
probability of transmission failure becomes small
when CIR is large since interference amount of the
30 desired wave becomes small.

In addition, when a plurality of mobile
stations tries to send data, a collision occurs when
the mobile stations tries to send data
simultaneously by a timeslot which is detected first.

35 Thus, the possibility that the base station does not
receive the data becomes high and throughput reduces.

Further, since the possibility that an



Further, since the possibility that an 2 2 JUN 2005 -3 idle timneslot

having high interference is used in an adjacent cell is high, when

nobile station located in the vicinity of the periphery of a cell é%%ég%&@5
an idle tinmeslot having high interference, it 5 provides high interference
to a coommunication in the adjacent cell i-8-addition that conmmuni cation
failure ratio beconmes high. These probl ens occur because sel ection of

idle tinmeslots is not perfornmed in the above 10 nenti oned packet

transm ssi on netdkrl. timesdotthdraespachioh tind grferedcsrtis wssdehni enal ly,

ina TOD (Time A yistaRr Pdaliex)s ﬁyghemm%rea nn&@ﬂéersscaacrfo@Sfbaa%@dto
timeslots for conmunication, uplink and downlink tinmeslot 15 configuration

i s synnetrlc.'HﬂaF%ﬁsHﬁC1§%qﬁu°fuEFFnPe%iPQﬁﬁ%I?ﬁkatﬁ%#%(??%eéﬁﬁﬁst
symretric in i cmﬂemmme@amcjmmaﬁnguhmgmcmratéﬁf&m@s:doem

wi despread, _ non-Vvoi G s lpgreasin Thu [ 0. congei | e
that varioud Hﬂ%ﬁ%ﬁﬁﬁgnhﬁﬁan%HFQF ggFglce%%Muiéﬁ% %gaﬁ%%ﬁf £8e¥§§H
i nformation senﬂ]mgehmomakknxnam@dthéonI&?@ml¢0m@uus@@ﬁﬁﬂuaf@mﬁuWQre in

the future. 5 ¥beWRRINtLofy traffic of the applications and
servi ces, S|ncg§%%?a g? |str|59%|on froma database may be main traffic in

the information provi di ng TH&SA REOD FFm@aRQﬁFrc%%%?ﬂé@e&q}ﬁﬁtﬁﬂﬁnPFnk
traffic beconesidpsgeimeslidies np¢ Wwaok. pleirfidranarp| ink tilier etidww; i nformation

traffic fr users, wi ll .incr §as ref.qr n-voi ce comuni cati on
such as d fglaﬂﬁafﬁﬁ psd FFherégm}ggggﬁl%sﬁ‘”%gg%gh§ﬁére uplink traffic and
downlink traffic are asymmﬂra&gmherna§@@ﬁﬂba%%sthﬂhéﬁléyﬁh%t¢¥§al ti mesl ot

assi gnnent is ysedvbAtlikealBy syshen irbot her Seerep YRY s i3 asuppaxent i onal
voi ce conmuni cation, a follomnqg d to timeslots
system wherein c¢arriers are assigne o e
for communication, uplink and downlink timeslot
15 configuration is symmetric. The reason 1is that
uplink and downlink traffic is almost symmetric in
voice communication.
As multimedia sexrvices become widespread,
non-voice traffic is increasing. Thus, it is
20 conceivable that various information providing
services and applications for e-mail, information
sending from users and the like will be used more
and more in the future. From the viewpoint of
traffic of the applications and services, since data
25 distribution from a database may be main traffic in
the information providing services, it can be
considered that downlink traffic becomes large in
the network. In the uplink direction, information
traffic from users will increase. Therefore, in
30 non-voice communication such as data énd images,
there will be many cases where uplink traffic and
downlink traffic are asymmetrical.
In such cases, when symmetrical timeslot
assignment is used in the TDD system in the same way
35 as conventional voice communication, a following
problem arises. If timeslots are provided in
accordance with communication of a direction which



problemarises. If tinmeslots are provided in accordance with conmuni cation
of a direction which 2 2 JUN 2005 -4 sends l|larger traffic, tlnes??qﬁNﬁaﬁ
comuni cation of another direction remain unused. If tineslots a

provi ded in accordance with comrunication of a direction which sends

smal ler traffic, tinmeslots for 5 comuni cati-on of another direction is
insufficient. As a result, information transm ssion having high
serviceability and high efficiency can not be provided. For overconi ng
such probl ens, semdsan &£heer tIG{Suswmut Yosksildd,s H eekazumMiviatat and of

Shoui chi leosg|n§ﬂé}$%£g%%&§4#$?%ﬁ£l gﬁaygﬁn a oghhgg%iﬁda§¥gnetrlc

traffic in nmul ti - \ I El Tr ans anent al s
vol . E81 -A, ppri3ssiadesn pecprdange 19agh £AVHEB] 8R LA @fremt 15 net hod

for asymmtrlcdtl&@éﬁfohswﬁllw sl s | BmhNg e rcowent { 8Nak IWd BB 05 for
assi gnment met hod shown in hi s docuﬂent as shown in

i
upI|nk/deﬁlnﬁqmqﬂﬁﬁ%?t§ﬁqxﬂﬂrﬁPT% ﬁﬁaﬁ&ﬁéﬁiio%oﬁﬁdépg)%%9%?89 ded in
a frame. Accordisng txe201tpl iinkf @z dbon| itartsmef $s cont heviby bougdary is

roved wi (hi 0 MRUARLE; DOUBYS coAS, SROMDGh Bl cluc ) | BRHORHI RS 01 s 4 and 5

are avail abl e, Aot b Used a tlne ots can not be
used eff|C|enthQXAQ®ﬁs met hod. 25 In addltlon control for accepting

packet transmission is p@H}N@@grbgmlmaf@h&gw§gb5§@@§dlmh i, ant eh 4@l hod
in the above-nentioned docunent. Wen a nobil iﬁgilon sengﬁE%¥request

ti mesl ot ﬁUﬁbeﬁUSWWWcﬁ°§§¥QQMM%&Qe%ﬁZQ|%@§P5Ps IHRUL £ FH'e30
used for data ttrangfirs&hDe, timed loaseass aghmen tt e gdiasehmst &biron tries to

assign tines| OtaL# ol P mﬂﬁéiﬂfg' faﬁlt%‘écmé THIRy THRE ISy i babl e

‘tinmeslots is ins |C|ent even TDD boundary 1s noved, the base
station refusesabt@”trifdGEdioans. Fundamentals, vol.E81 —A,

pp.1358—1366, no.7, July 1998, a timeslot assignment

15 method for asymmetric traffic is disclosed. In the
conventional timeslot assignment method shown in
this document, as shown in Fig.l, one
uplink/downlink timeslot switching boundary (TDD
boundary) is provided in a frame. According to

20 uplink and downlink traffic, the TDD boundary 1is
moved within movable bounds. As shown in Fig.l,
although timeslots 4 and 5 are available, they can
not be used as uplink. Thus, timeslots can not be
used efficiently by this method.

25 In addition, control for accepting packet
transmission is performed in the following according
to the method in the above-mentioned document. When
a mobile station sends a request timeslot number,
which is a number of timeslots per one frame to be

30 used for data transmission, to a base station, the
base station tries to assign timeslots for the
mobile station. At this time, when available
timeslots is insufficient even if the TDD boundary
is moved, the base station refuses data transmission.

35 In addition, even when the number of timeslots which
exist is larger than a number which 1s requested by
the mobile station, a number of assigned timeslots



35 In addition, even when the nunber of tinmeslots which exist is |arger
than a nunber which is requested by the nobile station, a nunber of
assigned tinmeslots 2 2 JUN 2005 -5 is the sane as the nunber whi ch?ZsJUN 2005
requested. Further, when new avail able tineslots appear in data

transm ssion and tineslots nore than requested tineslots becones
avai l abl e, the nunber of assigned 5 tineslots is the sane as the nunber
which is requested. As nentioned above, in the conventional tineslot

assi gnnent net hed,tides3aDP beurtder ynumbenowed dlori adapgunrg tiea .asynmet ri cal

uplink and 10 ?‘%‘é@ﬂﬁi‘mt LALh %ed*oe\’\@e\!fiaﬁgien%ﬁnf&gﬁjsssggp'e%ror!ﬁ% Oggggdary

bet ween uplink™a whl I nK timeslots, n ne acent
boundary are u$edngmissionngeshkitpleesboissmgren dowml Fagueistesd ot to an

uplink timesl ot ;3{&a 4P H@ RN IhA URbhBK 1 d idERbet b aLlovphbak
timesl ot area even when tineslots other than the tlneslo£s_adjacent to the

ha )
boundary ar® rér@EROtFhdfeldi%, SaHe #81 E88e UG RsYBEE AT not be

utilized. Thusreddisestédlization of tineslot resources can not be 20

mexi m zed. As a result, fﬁ%q%%%%yiéﬁé%i%%g%ﬂ & Tigd e0EKviehd i Whal
transm ssi on del ay beconeS’| arge,” and In ataltransn155|on, t'ransm ssi on
i nconpl etion rtames betomss dgngient meaddpdiofhaiED t heupd@Eat % idle 25

tineslots is spplJ&d 52N ke tiHPero r 89y RRkad fva R upBRhke asi@tion in the
case of traffic congestion, th dq%gf%ransn153|on request. is denied, and
" St

data is diScaf®dP btknd Tasi Behai S5 TREFEndH &Ioh. °Fhus,
data transm ssihouBlatrpcorpivetdromphink bedoresyhi ghk thamaddidtion, when

transm ssion d%li%ye%gsggef%dl A5 ¢ V)p@ntflgebré rff aj:gl ?steidrres;\l.Qti.bs
| arger than thé nunber o Requested timeslots during off-
impossible to assign a downlink timeslot to an
uplink timeslot area and to assign an uplink
15 timeslot to a downlink timeslot area even when
timeslots other than the timeslots adjacent to the
boundary are released. Therefore, the released
timeslots can not be utilized. Thus, the
utilization of timeslot resources can not be
20 maximized. As a result, frequency utilization
efficiency is low, transmission delay becomes large.
and in data transmission, transmission incompletion
ratio becomes high.

In addition, when the number of idle

25 timeslots is smaller than the number regquested by a
mobile station in the case of traffic congestion,
the data transmission request is denied, and data is
discarded or the mobile station wait for
retransmission. Thus, data transmission

30 incompletion ratio becomes high. In addition,
transmission delay becomes large.

When the number of idle timeslot is larger
than the number of requested timeslots during off-
peak times, or, when new available timeslots appear

35 during communication, it is possible to perform
higher speed data transmission if the mobile station
and the base station have means for data



peak tinmes, or, when new available tineslots appear 35 during

communi cation, it is possible to perform higher speed data transm ssion if
the mobile station and the base station have means for data 2 2 JUNJHb2ngs
-6 transm ssion using tinmeslots nore than requested nunber or currently
used tineslots. However, in the conventiomal technique, idle tineslots are
not used actively. Thus, there is a problemthat throughput 5 is |ow
SUMVARY OF THE | NVENTI ON A first object of the present inventionis to
provi de a ti mediminsel ssticon et hgdt amd sd olis \mort eshapaciesiud s aadm ssi on

system i n_whi chybigh Lbr cghnue pd.LOW dslhaye £apsbe ahlalned i Bnacpe
cel lul ar system Second object of the preésent invention is to provide an
efficient and fAaxvenéiendds|tichBigaysi gidemt wETeddots Wi asywiedric

traffic can be 5acceamgdat qthu$rvheeequal id Ypi &b sahi shiaed traxbeghbyut and
t hroughput is Li;g)roved maxi mal | y. The above first object of the present
invention i3 a eb%ﬂ'by a tinmeslot selection nethod 20 of selecting a
transmtting tineslot used by a nobile station in a wirel ess packet

transm ssion §%ﬂhgg%%h%ﬁgqgﬁg gﬁg%h@éahation_cpnnunicates with a base
station, the ti onprising the steps of: 25
obt ai ni ng a propagation | dsfirsecebipr§ @?d&%%pﬁ?ﬁéﬁnéit atevembign 1s
interference amuntrgfidr wpld ket ipeskel fdom b hge thage asic@ta on; obtaini ng
a desired wave (or farr!e%%: 30 pover tgpnlthe%grfgagatipgﬁ!qis-io taining
a ratio betbeeW R8s PEFKEY T PBRBL SSHPY hEY pF 6Padd i*SH-FsB1E8r t he
uplink tinmesl dhroughipoh tdrel ctcupdeilary stat ebé sobtbéneshdin a
cellular system.
A second object of the present invention
is to provide an efficient and flexible timeslot
15 assignment method in which asymmetric traffic can be
accommodated, service quality is satisfied maximally
and throughput is improved maximally.
The above first object of the present
invention is achieved by a timeslot selection method
20 of selecting a transmitting timeslot used by a
mobile station in a wireless packet transmission
system where the mobile station communicates with a
base station, the timeslot selection method
comprising the steps of:
25 obtaining a propagation loss;
receiving an occupation state and an
interference amount of an uplink timeslot from the
base station:
obtaining a desired wave (or carrier)
30 power from the propagation loss:
obtaining a ratio between the desired wave
power and the propagation loss for the uplink
timeslot in which the occupation state is idle:; and
selecting the transmitting timeslot by
35 using the ratio between the desired wave power and
the propagation loss among uplink timeslots.
According to the above-mentioned invention,



selecting the transmtting timeslot by 35 using the ratio between the
desired wave power and the propagation |oss anong uplink tinmeslo i.
According to the above-nentioned invention, 2 2 JUN 2005 -7 sincg QUNZME
transmtting tineslot is selected by using the ratio between the desired
wave power and the interference anmount of.-7each idle tineslot, an
appropriate transmtting tineslots can be selected 5 in consideration of
the interference anmount. Therefore, transm ssion failure can be decreased
and high throuﬁnn& @ndrh@ﬁmkﬁﬁmngaﬂibesaeminﬂxbelectbd ahyowes iegyhod,

the step of selgelifgy; bNBLIANSM Ll gLl TRY Qla BV LACkULRS Liig, Step of:

10 sel ecting ar %1% € Towe bet wee
desired wave pdwarexaferehee pmupzyttddnebods laﬂrmgtlfdeélpitneﬂrbts each of

which idle timgeslol r?étcleSft'rea%lse}n:pf€gﬁbeq:%%(i6@§'Qanb%te"‘%%léi@ﬁéﬁed wave
power and propadatio . 15 According to the above-nentioned invention,

a tineslot dhidh @rsidegatien A1 ot het &R TARF eHE’i FBA™Rdve power and
t he interferenagar@edtean rlag el ©61 66. £hA lagdi té¢om, behaecamesk d oaald

problem can b | ved |nth con tional. _prable a I 20 station
of |ow desi red?\ﬁlaq(}é PohaR IR e'?ré tg Ee cfa%r%%i Ig‘ifr%ngﬂ'lt &% erence since
a nobile station near thénbetsl’aa s&*a@venmmym@bcutﬁye astepesifotsepfetbivng

interference. dP Bsmit@NHy S mas&altl ey Cﬁybl@gege%%a%epeﬁnefhl gh
t hroughput and 1 ow ay can e realized.” The above- mantloned f| rst

object is Bso achi eved BP1&THothde28t afil6n §ies WP FelMBISHh ARt th
transn1SS|onsn&ﬁwmgmheaeﬂduquwméﬁ shat idess icomdnmacat eewsirt hemd babe

station, the ﬁDbI|en§g ti.9n 1 30, CONBL| s&gqel§§ggs{8{50@§yﬂﬂ&§ &hich

propagati on | 035 ° ans for receiving an occupation st
idle timeslots satisfies a predetermlned ratio

between desired wave power and propagation loss.

15 According to the above-mentioned invention,
a timeslot which satisfies the ratio between the
desired wave power and the interference amount can
be selected. In addition, the conventional problem
can be solved, in the conventional problem, a mobile

20 station of low desired wave power may selects a
timeslot of high interference since a mobile station
near the base station may occupy a timeslot of low
interference. Therefore, transmission failure can
be decreased and high throughput and low delay can

25 be realized.

The above-mentioned first object is also
achieved by a mobile station in a wireless packet
transmission system where the mobile station
communicates with a base station, the mobile station

30 comprising:

means for obtaining a propagation loss;

means for receiving an occupation state
and an interference amount of an uplink timeslot
from the base station:

35 means for obtaining a desired wave power
from the propagation loss;

means for obtaining a ratio between the



and an interference anount of an uplink tinmeslot fromthe base station; 35
nmeans for obtaining a desired wave power fromthe propagation | oss; neans

for obtaining a ratio between the 2 2 JUN 2005 -e desired wave Qﬁrﬁﬂ‘ﬁm?

t he propagation loss for the wuplink timeslot in which the occupdtion State
Is idle; and neans for selecting the tran8mtting 5 tineslot by using the
rati o between the desired wave power and the propagation |oss anong uplink
ti mesl ots. The above-nentioned nobile station may i ncludes neans for

sel ecting an i desitiedsvervewpioster Endatheheriopasttiani dolset vieen the

desired wave puwar; And: {gspLePagAtelchosheatRNdpsH Eohi BRSIQ s; gach  of
which idle tineSlots satisfies a predetermned ratio between desired wave

power and propa§dtdior@Pfoss. 15 According to the above-nentioned invention,
a nobile station applicabheahe tiwer tseakstetingeltent i branemhad iean be

provi ded. The ahove- tioned.first._ obj [ 0 e :
station in %; w%rlé'}eess]gggaégeflsﬂﬁlg[ rahheé n#%gﬁcc)’n%g?s‘feeenﬁl %g%e&f%%é%eacge‘pg?gt I on
conmuni cat es wphwesr noibdl| €hst atricgrgga heohadesst anwng vpApnksi ng: neans for
measuring an oggt jopgstate and an interference amount of an uplink
timeslot; 25 and neans for sending the occupatiaon state and the

i nterference anount of th&b@pRMATE1HeRFAPRES MR hBbFEEt R iR In the

above- nent i oned nAisei &4 ankan smHbr e lackidegs areandl & otimesdion nghachunber
of remaining i NfOrRLT B MU S AN, 3 REARAGAA 4055 LEOVLNE pover

and the propagation loss among i1dle timeslots each

of which idile timeslots satisfies a predetermined

ratio between desired wave power and propagation

loss.

15 According to the above-mentioned invention,
a mobile station applicable to the timeslot
selection method can be provided.

The above-mentioned first object is also
achieved by a base station in a wireless packet

20 transmission system where the base station
communicates with a mobile station, the base station
comprising:

means for measuring an occupation state
and an interference amount of an uplink timeslot;

25 and

means for sending the occupation state and
the interference amount of the uplink timeslot to
the mobile station.

In the above-mentioned base station may

30 includes means for receiving a number of remaining
information units and a propagation loss from the
mobile station:

means for obtaining an interference amount
by using the propagation loss and a receive level

35 when the number of remaining information units is
zexro; and

means for sending the interference amount



nobi | e station; means for obtaining an interference amount by using the
propagation loss and a receive level 35 when the nunber of remaining
information units is zero; and nmeans for sending the interference anount 2
2 JUN 2005 -9 to the nobile station. According to the above-nentjeng
invention, a nobile station applicable testhe tineslot selection netﬂg@S
can be provided. 5 The above-nentioned first object is also achieved by a
wirel ess packet transm ssion system conprising a nobile station and a base
station where ttchehwbnbbidkatst@t temuni cates with the base station: 10

the nobile station conparing. r N : _
i Vi R B PY-AeRARALA |
means for receiving an oc%&péilon tg?e andlg% intgrference aﬁghﬁﬁgg?lén

upl i nk tinesl oe makidehetpadensiarPbhcabiendihstfortBe& g a desired
wave power frapitdier phAPAGIH D ¢O8SbeMpaids ifayd obtaining a ratio between

the desired wave power and th ropagat i.on | . fo lJ nk_tLpesl ot
i n which the occupation st e€$§gﬁ%'mgpéfo épﬁéﬁ%%£fégggeq£c %n%iggE
transmitting tddresévedbypyus ngitdkesat pachettnwdenan fwidsdioredsy@bvem power

and the propagation loss, the hase stati CURH | 81 P95e2% vBMNSH |
measuring the SEet Efggngsﬁaﬁé and %ﬁékgﬁ¥%rference gﬁn%ﬁt of thgﬁﬁgﬁ nk

tineslot; and treanmobadeseridh iR ? hEOBERAFAT 6T sThtR thed BARE i nterference
amount of the yplipkopi.neslot 30 to the nobile station.

10 the mobile station comparing:

means for obtaining a propagation 1loss:

means for receiving an occupation state
and an interference amount of an uplink timeslot
from the base station;

15 means for obtaining a desired wave power
from the propagation loss:

means for obtaining a ratio between the
deéired wave power and the propagation loss for the
uplink timeslot in which the occupation state 1is

20 idle; and

means for selecting a transmitting
timeslot by using the ratio between the desired wave
power and the propagation loss,

the base station comprising:

25 means for measuring the occupation state
and the interference amount of the uplink timeslot:
and

means for sending the occupation state
and the interference amount of the uplink timeslot

30 to the mobile station.

In the wireless packet transmission system
the means for selecting the transmitting timeslot in
the base station may includes:

means for selecting an idle timeslot which

35 has the lowest ratio between the desired wave power
and the propagation loss among idle timeslots each
of which idle timeslots satisfies a predetermined



In the wirel ess packet transm ssion system the neans for selecting the
transmtting timeslot in the base station may includes: neans for
selecting an idle tinmeslot which 35 has the |owest ratio between {hg N 200
desired wave power and the propagation |oss anong idle tineslots eac% oF
which idle tineslots satisfies a predeternifed 2 2 JUN 2005 -10 ratio

bet ween desired wave power and propagation |oss. According to the
above-nentioned invention, a wireless packet transm ssion system
applicabl e to Bathe theksten delsdarddbrvaree hpavwean died poobdedtidme
above- nenti onegd,ggcond object is achieved by a tineslot assignnent nethod
used for TDD in a nobile conmmunicatjion system conBrisin the steps of:

10 providing a plurality BFCPBEWBSUnAr FBE 3R oPeRhion BBERFAATEs i s
a boundary betuyeenrdted caphcartupdatkshigesbat sangtah dppiticardowntobnk

timeslot in a frane;, and rform tinmes asgsj
above-nentE%neggﬁgﬁﬁﬁwaﬁﬁggiﬁ@ﬂ&ﬁggi”fﬁgeéﬁég o1 ;ggﬁgﬁgFﬂé§F%gﬁTDD boundary
dynami cal |y when waitingThe wherwvecargyihgnedt segrmdi ebiesh. U t he

above- nenti oneggggﬁ% gpeaTquleZDDl@puﬁgign;ﬁ@ﬁﬁ/q.,qé/t@ggo[lgielgg £Ora

pr edet er m ned [ n.~ According to the above-nentioned invention
since it beconB®Dpddsid| BOPS 18s SARMUBHFAkLPPANEHTIET - oF OWBRHS KT t FREsI ot s
regardl ess of themgossgion of 25 idle timeslots, it can be prevented that

usel ess tipnmeslots may occur. .Therefore he ;aboves nppt i cond obj ect
can be acHi%ved. The predgfgﬂ%Q%ﬁg %x?%ﬁ Fgﬁ%&aéior exgﬁgﬁgéﬁﬁé?case

when timesl ot seamte okl ehied, TiHe wasedariesafifs @@ domgedairyn bertween
at least an uplink timeslot and at least a downlink

timeslot in a frame; and

performing timeslot assignment.

15 The above-mentioned method may includes
the step of:

changing the TDD boundary dynamically when
waiting or when carrying out communication.

In the above-mentioned method, the TDD

20 boundary may vary according to a predetermined
condition.

According to the above-menticned invention,
since it becomes possible to assign uplink timeslots
or downlink timeslots regardless of the position of

25 idle timeslots, it can be prevented that useless
timeslots may occur. Therefore, the above-mentioned
second object can be achieved. The predetermined
condition is, for example, the case when timeslots
are released, the case of traffic congestion or a

30 QoS level from a user. For example, when high QoS
is requested by a user, many timeslots are assigned
dynamically.

The above-mentioned second object is also
achieved by a timeslot assignment method used for

35 TDD in a mobile communication system which includes
a base station and a mobile station, comprising the
steps of:



30 QS level froma user. For exanple, when high QS is requested by a
user, many tineslots are assigned dynam cally. The above-nenti oned second
object is also achieved by a tineslot assignnent method used for ﬁﬁjmﬂﬁmm
in a nobile communi cati on system which includes a base station and a nobil
station, conprising the steps of: Z 2 JUN12005 -11 the base station
assigning at least a tineslot for a next frane in a frane tinme; and the
base station sending information including information of tineslot

assi gnnent to the 5 nobil éhst tdson dyatdiong aaslgasprIaatort&asit nitni - sl ot .

According to ”’el%nééwsw Qi asuma.@t ASSIENTENta | PEQRERLLRR | Sa&pr esent ed
by the control "mni-slot, the nobile station can access tineslots

according to the assi gnmertis f¥asioes FBRLOENE ALY | AREASHAT It i mesl ot s
for transm ssi amepRabag assigned f6geby ttqmedetlaotl aeshanmenthetbi gRel ot

assi gnment et ho N Iude the step o th base, st el

i nfor mati on® 15 "I%Hnﬁél S?%d URARTe of 1T r%%s otcsoqtﬁé?gemflr §“me ic?gme
and the base station a55|@mqqyﬁxm@stot$haS irreceeioned siudser fromidle
timeslots Of1ﬂ§%g%?ﬁmehEaT%fégﬁJ@foﬁ'E%gfgp§§§é9958n5y”3ﬁh9dcHﬁirol

i ncl udes the step o base station receiving information including a
desired number M#NE T AB8tot Heh BRI afb 2 Wi CARJES5eRFert HHeS hliSer of
idle tl”ES|Otsddbéhﬁln@etbfﬂﬁﬁﬁh$§1§ﬂﬁ@ﬁﬂ iheornbeidesi reaadd nunber of

timeslot, the base siablon syl oniNg.LLTRS!ALS PankRLCR Idie JUADEE of the
assigned freely to idle timeslots.
The timeslot assignment method may
includes the step of:
the base station receiving information
15 including & desired number of timeslots in the frame
time:; and
the base station assigning timeslots of
the desired number from idle timeslots of the next
frame.
20 The timeslot assignment method may
includes the step of:

_ the base station receiving information
including a desired number of timeslots in the frame
time; and

25 when the number of idle timeslots in the
next frame is smaller than the desired number of
timeslot, the base station assigning timeslots in
which the number of the timeslots is smaller than
the desired number of timeslots for the next frame

30 within predetermined bounds.

The timeslot assignment method may
includes the step of:

the base station receiving information
including a desired number of timeslots in the frame

35 time; and

when the number of idle timeslots in the

next frame is larger than the desired number of



the desired nunber of tinmeslots for the next frane 30 w thin predeterm ned
bounds. The tinmeslot assignnment nethod may includes the step of: the base
station receiving information including a desired nunber of tineslots in
the frame 35 tine; and when the number of idle timeslots in the @éxiUN 2005
frane is larger than the desired nunber of12-2 JUN 2005 -12 tineslots, the
base station assigning tineslots in which the nunber of the tinmeslots is

| arger than the desired nunber of tinmeslots for the next frame wthin
predeterm ned hdungslobsThehd nmesd ot s aasignets ighhod teynes et sides t he
step of: when at_.eas n S r r t r ion,

t he base statlg%laggléﬁgng‘abeés otléﬁg ?wﬁ%%??€% %g ggdaf ¢5§$1§§slots
is 10 | arger tdesbrednbamber tahesinesloded faor the daxad fnaEmeni ssion

W t hin predetew@ﬁﬁghbgy@g%tégyagé@egbghd%55|gnnent met hod may incl udes
the step of: the base Station assigning, during data 15 transm ssion,

timeslots ih which the nufbér to“f“f%%"ttfiﬁéé‘igd‘c“éerﬂ% BEhPP& M3 a number of
tineslots usedid®rudbe dﬁbﬁdﬂéﬁB@fSSlon mnthln predet erm ned bounds.
According to the above-nentioned ipvention, r of tipeslot
assi gnnment can be changed thynaﬁ‘nl}cja].‘f"f‘y a@@bf‘ P%m%gggghes & Sa state of
conmmuni cat i on shohitbdafatiamgstastsntanibe .ugde: Qﬁ$@c§t@é@pn'ﬁﬁﬁlgning

predet erni ned hoy S18%8, 1fn0rwhiea<@mehe nhetouaens £ h@haa@lmw@easof
timeslots 25 whi ch can be used and the _m ni rum nunb % £ necessa

timeslots.}¢n tHFI¢Fedhsrd aassrf‘ﬂ?\%ﬁtoﬁettﬂ&?s%%? used for the dhta

transmission within predetermined bounds.

The timeslot assignment method may
inciudes the step of:

the base station assigning, durilng data

15 transmission, timeslots in which the number of the
timeslots is smaller than a number of timeslots used
for the data transmission within predetermined
bounds.

According to the above-mentioned invention,

20 the number of timeslot assignment can be changed
dynamically according to a request of a state of
communication such that timeslots can be used
effectively. The predetermined bounds are, for
example, between the maximum number of timeslots

25 which can be used and the minimum number of
necessary timeslots.

In the timeslot assignment method, the
control mini-slot may includes an assignment state
of a timeslot, information for verifying that uplink

30 data 1s received, allocated timeslot information for
the next frame.

According to this invention, timeslots for
use in the next frame can be reserved and the mobile
station can verify that sent data is received by the

35 base station.

The timeslot assignment method may

includes the steps of:



control mni-slot may includes an assignment state of a tineslot,

I nformation for verifying that uplink 30 data is received, allocated
timeslot information for the next frame. According to this inven%?&HNZMS
timeslots for wuse in the next frame can be reserved and the nobile
station can verify that sent data is recerid8d by the 35 base station. The
ti mesl ot assignnment nethod may includes the steps of: Z 2 JUN 2005 -13
service quality being classified to service classes; and the base station
performng tineslot assigamsidiceacnorlbiny beime Gkrgsi€ieldadsa 5 In the

timesl ot assiguent; Methods  ahe packet in data which is sent to the
base station %ronf?ﬂ% anFFeS§tgg?%n may i nclude a QS request, the QS

request including a maxi nbRendase sHAtirhededttonmes Eamesd aked for
transnitting thesildhfehe, adddrdimg fenbee eferlvi®s! etasand a service

cl ass, and the base statiogn signin i pesl ot,s of h [ b

the mni rrurﬁ nunber accord?ﬁg%%eo%%gii?g:aéés&%?n S%ﬁg?élrdg?nm%nﬁ%aﬁaeor

above- ment i onegddkeent inndatquaiitghfos dand thcansme seaer cdratbeonhanged

according to el 6 C#neﬁi-leﬂheteg@ Y& HE t'im%égcango@bjﬁguééta' SO
ar |? S 1

achi eved by a base s ion in a nobrlTe conmunication 20 systemusing a TDD
net hod whi ch incl udes thetb&s&ost af¢@weahd 18 s 1T sRalPFE MWD PRTERAG:

means for assi g ngiRbshBast whildHEsARt bel Qe MBXE traRemit tidgagRet i Ne;
and neans for sending information includin I nf orpat.i on of t1nesl ot

. 25
assi gnment1 %o Fﬁ?qnmﬁlﬁlnéﬁ%ﬂ(ﬂPT@eﬁsPﬁg%&Wqﬁ%ﬁYsaaegnﬁrﬁeﬁﬁh??slot

class., and

the base station assigning timeslots of
the maximum number or the minimum number accoerding
to the service class.

15 According to the above-mentioned invention,
guality for data transmission can be changed
according to a service class.

The above-mentioned second object is also
achieved by a base station in a mobile communication

20 system using a TDD method which includes the base
station and a mobile station, comprising:

means for assigning at least a timeslot
for a next frame in a frame time; and
means for sending information including

25 information of timeslot assignment to the mobile

station by using dt least a control mini-slot.

The base station may includes:

means for receiving information including
a desired number of timeslots in the frame time; and

30 means for assigning timeslots of the

desired number from idle timeslots of the next frame.
The base station may includes:
means for receiving information including

a desired number of timeslots in the frame time; and

35 means for, when the number of idle
timeslots in the next frame is smaller than the

desired number of timeslots, assigning timeslots in



The base station may includes: neans for receiving information including a
desired nunber of tineslots in the frane time; and 30 nmeans for assigning
timeslots of the desired nunber fromidle timeslots of the next fraggyy 7iire
base station may includes: neans for receiving information including a
desired nunber of tinmeslots in the frane tige; and 35 neans for, when the
nunber of idle tinmeslots in the next frane is smaller than the desired
nunber of tinmeslots, assigning tineslots in 2 2 JUN 2005 -14 which the

Pg?thLeOLet Pef ﬁqgﬁ%ﬂ On_ir?%! 8 ufRl teeff tﬂa@dt%h@sd@i s{rﬁﬂs ngﬂa@u.tecxf tHam@sl ots
X me . within predeternned boynds. The base station
i ncl udes: 5 me&Re fAFSHERE giu §Inf njéH”Sﬁ'iiOSfcﬁ Lfo‘?ﬁggg‘a e ?fﬁn%%er of

tineslots in thatdrameptedeteand. neeamsuhds,. when the nunber of idle
timeslots in the next fra s ) - X ' nunber of
T 3440 talin e, s

timeslots, assigning tine Ch . er of the timeslots is
| arger tharbthe desired mgabsr IOfr t¥ geelydacs grnfidemadienf daml wiingn

predet erm ned hoynds; r JhEn0ATR St | O0mBBY oithCliyfeshe MeaAmef Arimahieanat
| east an idle timeslot 15 occurs duri ng daﬁj(aitransm ssi_on,_.assi gni ng
timeslots in which the nBfB&S JOX he"BfRes St {4 %FE §ér 1Hdn  a nunber of

ti mesl ots usedtfigfed hetdatia ttmanSiassi Dpame till rl grgeet ehainnechédounds. The

base station i ncl udes: 0 Si Qi i .
transm ssi on, nt%ier?elsﬁ-%#sn}lﬁb\ﬁ%i ccﬂée?ﬂfem%g%gg% o%%ggn?#ﬁeglg'g%??%ti‘nﬁ | er
than a nunber omhichethet sunder Forthpetdaecs kdehshessragad tHrgn the

predeterm ned gundsa RABmbert her baske st atisoE ot hehgonkkel frdnie sl ot

within predetermined bounds.
The base station may includes:
means for, when at least an idle timeslot

15 occurs during data transmission, assigning timeslots
in which the number of the timeslots is larger than
a number of timeslots used for the data transmission
within predetermined bounds.

The base station may includes:

20 means for assigning, during data
transmission, timeslots in which the number of the
timeslots is smaller than a number of timeslots used
for the data transmission within predetermined
bounds.

25 In the base station, the control mini-slot
may include an aséignment state of a timeslot,
information for verifying that uplink data is
received, allocated timeslot information for the
next frame.

30 The base station may includes:

means for performing timeslot assignment
according to a service class which is included in a
QoS request which is sent from the mobile station.

According to the above-mentioned invention,

35 a base station applicable to the above-mentioned
slot assignment method can be provided.

The above-mentioned second object is also



may include an assignnent state of a tineslot, information for verifying
that uplink data is received, allocated tineslot information fogééﬁz Nﬂﬁ?t
frame. 30 The base station may includes: neans for performng ti q
assignment according to a service class which is included in a QS
request which is sent fromthe nobile statign. According to the

above- mentioned invention, 35 a base station applicable to the

above-nmenti oned sl ot assignnent met hod can be provi ded. The above-nenti oned

second obj ect Lgp3le3, @ QnyNm%%%e "dRa8eBheved Db iipbi € station in a

nobil e comunication systemusing a hod which 1 ncludes the nobile
station and a §§@@Qﬂ%ﬁ¢6h0n éaﬁﬁﬁmyQﬁFns ﬁe§@§fmﬁt%%@nﬁﬁﬁé%tlng with the

base station yRicamdde! HeeSmeE®ane fHFa 886h0AINMY Athd €8Sk tad itddesl ot for a
next frame in a frame tinme; and neans for sending information |nclud|ng

i nf or mati on Foﬂﬁﬁ%ﬁ{ﬁ9a55|gnnent to the nobile station by 10 using at
| east a cortrol m ni-slotnearans drorceendnhgaitifngr et tonthki tlasea ncl udes a

QS request by g %Q‘%TJ}Q M Hdl%% Kﬁ‘&eg%egﬁ% £ caggfgﬁggb tq the, base

stati on; and nBa or sen ornatlon usin | east” an
a55|gned t|neshoﬁxMﬂQ#Ptsfﬁﬁtﬁhﬂﬁﬁ?ﬁfb§metﬁé(ﬁ) Tne ntames| and Accor di ng

to this inventj@and OB b8na3h’f 110k #PRAt¢abl add ddenbhasa retratd ©Nosan be
provi ded. 20 BRI EF DESCRI PTI ON .1lis a f| ure for
expl ai ning an °5mﬁ%%ﬁﬂ%ﬂﬁm&ﬁ§%ﬁqﬁ%ﬂ%ttgmfggmqﬂﬁai%n dhpy L Y poundary)
in a TDD 9yst emsiimaa £on¥easitomalcontrol mini-slot;
means for sending information which
includes a QoS reguest by sending a head packet in
data which is sent to the base station:; and
means for sending information by using at
15 least an assigned timeslot which is notified of by
the control mini-slot.
According to this invention, a mobile
station applicable to the base station can be
provided.
20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l is a figure for explaining an

upward/downward timeslot switching boundary (TDD
boundary) in a TDD system in a conventional
25 technique;

Fig.2 shows a timeslot configuration
according to a first embodiment of the present
invention; '

Fig.3 shows bit configurations for

30 propagation loss;

Fig.4 shows bit configurations for
interference amount level;

Fig.5 shows a first example of an
operation of timeslot allocation according to the

35 first embodiment of the present invention;

Fig.6 shows a second example of an

operation of timeslot allocation according to the



25 technique; Fig.2 shows a tineslot configuration according to a first
enbodi nent of the present invention; Fig.3 shows bit configurations for
30 propagation |oss; Fig.4 shows bit configurations for interfgfddiglls
anount level; Fig.5 shows a first exanple of an operation of timneslot

al l ocation according to the 35 first enbodifrent of the present invention;
Fig. 6 shows a second exanple of an operation of tineslot allocation
according to the 2 2 JUN 2005 -16 first enbodi nent of the present

i nvention; Fi g.fFAERSwsMPplimartt 9ot DRomTeSeRht LBNERGIPT cel | ul ar

system Figs. 8A and 8B shaw @n7ex¥psnke 0pir@sh ey oF et | 9Pagtiaies and
I nterference anpunt in ell A  Fig.9is a flowhart show ng the
operation of th& Bagglgt 35nSYBE§™O0 is a flowchart showing the 10
operation of the nobile stEtg®n3AFagdlBbBshdvew aanorkiagipiat icoh vimasmalt | e

station accerdi [ [ pr t. inventign;,, Fig. 12
shows a con?igdgg %@#ﬂ%ééa{EéEgngﬁgsggmﬁﬁg%égﬁFSiﬁ@ﬁﬁ%ﬁrﬁbf?rggal
enbodi ment of the present invention; Fig.13 shows another exanple of a

timeslot configuration; Ftgg14 s$hous ra dildmest ot spenfinguratd OMpe£8tion
according to a second enbodi nent of the present invention; Fig.15 shows an
exanpl e of a tiesFBE B&3§ ghh@htCRét hod according to the second enmbodi ment

Fig.1l0 is a flowchart showing the

10 operation of the mobile station;

Fig.1ll shows a configuration of a mobile
station according to the first embodiment of the
present invention;

Fig.1l2 shows a configuration of a base

15 station accerding to the first embodiment of the
present invention;

Fig.13 shows another example of a timeslot
configuration;

Fig.1l4 shows a timeslot configuration

20 according to a second embodiment of the present
invention;

Fig.15 shows an example of a timeslot
assignment method according to the second embodiment
of the present;

25 Fig.lé is a flowchart showing an operation
of the mobile station according to embodiments of
the present invention;

Fig.17 is a flowchart showing the
operation of the base station according to the

30 second embodiment of the present invention;

Fig.18 shows a configuration of a mobile
station according to embodiments of the present
invention;

Fig.l19 shows a configuration of a base

35 station according to embodiments of the present
invention;

Fig.20 is a flowchart showing the



of the present; 25 Fig.16 is a flowhart show ng an operation of the
nobi |l e station according to enbodi nents of the present invention;

is a flowhart showing the operation of the base station accordlﬂ -wg

30 second enbodi rent of the present invention; Fig.1l8 shows a conflgur atlon
of a nobile station according to enbodi ments. of the present invention;
Fig.19 shows a configuration of a base 35 station according to enbodi nents
of the present invention; Fig.20 is a flowhart showing the 2 2 JUN 2005

-17 operation @fp éﬁ@tbaﬁecﬁt anOase0kaiatd did @ctbiradngerdiodi ment rdFi g. 21
Is a flowchart sho a channel assignnment nethod for a class 1 user
according to ST %ﬁ?P& ‘embodi nent; Fig.22 is a flowhart show ng a
channel assi gnnment netho@ﬂgnzh.rsaaszGMﬂhaEmcshdwmggt@.Ghﬁmdéments of

he Prooelt at ML oneRd il 8 2eblouClald. o MOM0E L Bk EREG2ELOD, O

the base statidn ac ourth ment f'owchart
showi ng t|méy(ﬁheaﬁﬁigﬁmﬁﬂbQQﬁm%ﬁélass 1 user when avallable resour ces

i ncrease during data tran$mgﬁngwhg53agm@wuﬂgtﬁosgabgwgnanéhgmnbme
present invention; 25 is a Igmchart shomn£g ti nesl ot é&% er change
when avallaM<34%%%%?@ DEIAETRRE THhr PnG PR R % r AREH ST RS dPng to

the fourth entha@bheaf st ef prlesentreiseventirorenf@oki:g. 26 is a fl owchart
showi ng the —operation of gifip Pasesshal AGEOL IEABWEAS (1N

10 operation of the base station according to a fourth
embodiment;

Fig.24 is a flowchart showing timeslot
assignment for a class 1 user when available
resources increase during data transmission

15 according to embodiments of the present invention:

Fig.25 is a flowchart showing timeslot
number change when available resources decrease
during data transmission according to the fourth
embodiment of the present invention:

20 Fig.26 is a flowchart showing the
operation of the base station according to a fifth
embodiment;

Fig.27 is a flowchart showing timeslot
assignment for a class 1 user according to the fifth-

25 embodiment;

Fig.28 is a flowchart showing the
operation of the base station according to a sixth
embodiment:

Fig.29 is a flowchart showing timeslot

30 number change when available resources decrease
during data transmission according to the sixth

embodiment.

DETAILED DESCRIPTICN OF THE PREFERRED EMBODIMENTS
35 [First Embodiment]
In the following, an embodiment of the

present invention corresponding to the first object



Fig.27 is a flowhart showing tinmeslot assignnent for a class 1 user
according to the fifth 25 enbodinent; Fig.28 is a flowhart show ng the
operation of the base station according to a sixth enbodinent; Fi§.J08 2K a
flowchart show ng tinmeslot 30 nunber change when avail abl e resources
decrease during data transm ssion accordi-ng-to the sixth enbodinment.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 35 [First Enbodinment] In
the follow ng, an enbodi ment of the present invention corresponding to the
first object 2wAVUNb20@Rscrlibhad | ksbe ﬁe&(sm' atb@dimehitr.st enbodi ment. The

present invention correspqgndin e. fi ISt ] %Rgi b TDVA
and CDVA for an access ‘ To aeﬁsde%lg éBE{Ielnca qc}P (?SL?E)EP 1|._r|5g #8 Eﬁe
dupl ex net hod. fiirsheobdkicdw gy, apmlérbbdienert TDMAthedcﬁﬂﬂkﬁfGIMﬂnFDD

will be described dLLhnohgldl SN 10 hpgulithnidl g6l ebpneadishi phove a
timesl ot configuration accor f to t first embodi ment of the present 10
Ih

i nvention. A cAYREEX| @eﬁﬂﬂdded t 5her ARd< AN 9 he@Pf RIRCT IR Ti 4Bd int o

timeslots. As siywwnchBedofdovsMa NKDDI W&SJlOtbel&i&sﬂcfli]Befil guirth a col lision
control field (E)_13 is added.to each t| %j the downlink carrier.

The col i sion SBP FLel® 154X Phicl udéd é?%ﬂgy (1/B) bits 14,
interference |level (Itf) Fdids2 1Showecei wé/meatoecepndigRMytivrs 16, and

partial echo méé%&% 15%3%%l%ﬂénklib%e%ﬁﬁodfmthrQEaQ%H(ﬁkééﬁﬁt(Lp) bi ts
21 and renai ni ng tion unit nunb %%s 22 are added ta %H_e 20

head of thboupllr‘h‘keilﬁf‘-GPrrat .Porf:%HezslSTr?el FA9Ri APRG iTHUITRLRD
nunmber (W represenés ishaiviader it or emeies Ingt feceasashdwranis an t he

downlink timeslct 18 in the figure, a collision
control field (E) 13 is added to each timeslot of
the downlink carrier. The collision control field
15 13 includes Idle/Busy (I/B) bits 14, interference
level (Itf) bits 15, receive/non-receive (R/N) bits
16, and partial echo bits 17. In an uplink timeslot
20, propagation loss (Lp) bits 21 and remaining
information unit number (W) bits 22 are added to the
20 head of the uplink information unit 23. The
remaining information unit number (W) represents the
number of remaining necessary frames on the
precondition that one timeslot is used in one frame.
When a plurality of timeslots are used
25 simultaneously in one frame, the remaining
information timeslot number W is added to each
timeslot.
Each of the propagation loss (Lp) bits 21
and the interference level (Itf) bits 15 includes n
30 bits such that enough accuracy 1is ensured.
To take an example of the propagation loss
(Lp), assuming that range attenuation in a cell of
1-km radius adheres to fourth-power law, a dynamic
range of the propagation loss is 106d4B which is from
35 -133B to 93db in consideration of shadowing of 6.5dB
standard deviation. Therefore, the propagation loss
can be formed as 7 bits which can represent 128



precondition that one tinmeslot is used in one frame. Wen a plurality of
tinmeslots are used 25 sinultaneously in one frane, the remaining

i nformation tinmeslot nunber Wis added to each tineslot. Each of tkzez lUN 2005
propagation loss (Lp) bits 21 and the interference level (Itf) bits
includes n 30 bits such that enough accura®y is ensured. To take an

exanpl e of the propagation loss (Lp), assum ng that range attenuation in a
cell of 1-kmradius adheres to fourth-power |aw, a dynamic range of the
propagation | ossldassd86dB wihiawn i snfFam-35 -13dB to 93db in consideration

of shadowi ng of 6.5dB standargd- d@p{éaghg_grf'g}eg@égrgmohgq: PP gailt?n | oss

can be forned as 7 bits which can represent 2 JUN 2005 asses
as shown in Fi gis:n A8afsy Otfhé“‘?‘h’f%?féFéﬁéé’”eﬁm‘u‘FﬁaPEWélsslltofn PQWeRn each of

nobi | e stati 0n~°o (1w ansnuasnl)qn POVRE tﬁel\é/a(n@ChBIﬁésﬂaltngst fleaé@fredt mffes| ot

is | ocat ed 5 the e acent cell IS nearest to
i nterferenc nﬁ%%r?ﬁg 83558‘%1%?‘?%% thll \Awlgﬁn‘g? det eBEPRES hteolﬁf‘erference
| evel becones vorsdérfewkncle |nse689udBng Phasreefooraetithe iift drd er ence | evel

Itf can be for rr{e%l%)y g B t;ﬁ% CJ&hEeH %e@éﬁcé%@@fﬁ%e?ém@@o%f@t

Fig.4. Next, at'| nlgl he ~propagat i on 1 0s3
cal cul ati ng théqhm]ér#éré‘r?cémq' evefherpfgng. b@%le%EF?E(f&r%&S%%mlﬁgetlhat a

transm ssion povef EQh 12 (ﬂiﬁl‘ﬁe@fbg Basa t&f aih DFh andpaeldeaisSN §8i on power
Pmt  (dBm). of a, | e statlhon are Eown to the base station and the

mobi l e stat?on.© éhsﬁﬁﬁl Bt PO stifi g% Hat propagation | osses of uplink
and downlink are the samdlex0, Tlhetholdsl dost atd bputalkdmgattds: t he

prOpagationl(xfiéﬁa§§t§®ﬁM15§%aLﬁoﬁﬂﬁl%éhéﬁ@é@iﬂ@ the interference
level Itf will be described.
Assuming that a transmission power Pbt

15 {dBm) of a base staticn and a transmission power Pmt
(dBm) of & mobile station are known to the base
station and the mobile station. In addition,
assuming that propagation losses of uplink and
downlink are the same.

20 The mobile station calculates the
propagation loss Lp as shown in a formula 1 by using
a receive power Pmr (dBm) of a synchronization
signal and the like.

Lp(dB}) = Pbt{(dBm) - Pmr(dBm) {formula 1)

25 The mobile station informs the base
station of the remaining information unit length W
and the propagation loss Lp by sending the uplink
timeslot. The base station informs the mobile
station of the interference level of an idle

30 timeslot of a next frame by using the collision
control Field in the downlink timeslot. As for the
idle timeslot of the next frame, there are two cases
that the remaining information unit number W of the
current timeslot is 0 or the current timeslot is

35 idle. The interference level for each case 1s
calculated as follows.

(1) For the case where the current



a receive power Pmr (dBnm) of a synchronization signal and the I|k9 g_mdﬁm
= Pbt(dBm - Pm(dBm) (forrmula 1) 25 The nobile station inforns the
station of the remaining information unit I ength Wand the propagation | oss
Lp by sending the uplink tineslot. The base station infornms the nobile
station of the interference level of an idke-30 tineslot of a next franme by
using the collision control field in the dowlink tinmeslot. As for the
idle tinmeslot of the next frane, there are two cases that the remaining

i nformati on unitimasbet Wsofidlwe tCheréntetifesiote | kevedr itshencasuend
timeslot is 354 The.i,n r e; I C e ;i ted as
follows. (1) Fgrlq'lt et](': So ttz{a;@tﬁggct#?é%tf I%rn%Nf%g%% l—%ooﬁénggiaa S
idle, the interference Ie&@”|E@Fm%%%r€ésemﬂﬁﬁﬁﬁyt%% FRERY™HA I nter f erence

|l evel is obtainRetorhdtibar utrﬁe: cxﬁ&xﬁb@/bewe dﬁecﬁeer@mﬁregtl AfiGidet denigni t
nunber Wof the current timesl o base station nea
SI5@|:'?’(’)pagat i on

recei ve power Bbor Q%Bﬁfse&ﬁﬁﬁ§%$% %ﬁ@éhﬁﬁﬁlﬁnF?%%%Y9eg
| oss Lp fron1th@Bmﬁnlesah@w(ﬂheth@seba$aﬂﬂqn|Iﬁneavealaﬁes a desired

pave pover C (67, gk Lhs ORI & 51 ALLAN ol GlhsPSLhe spacketpby the 10

follow ng for eérefore Interference Tevel can_be obt ai ned
by subtractlngU@ﬁ&oﬁt@ﬁéOWWQQ%QMJ@évéIaP@e%ﬁF%%éwﬁﬁﬁl@ﬁﬂﬁff%rﬁﬁp&)3. C

édB”)_; g”‘lf Ed%fﬁ thépmgfﬂa:i)le(zé)dt‘éwi@namlkﬂ serﬁilf ahgi t(p%@]d&ﬂ dP)the As is
escri be er e mobi | e ) reques a r.an i on

cal cul ates ¢ he £ Cb“eﬁ Véﬁgwaf\?g 9 W?hteﬁgfg%e se% |6H%andtae%mé§?§'cts
receive ClR of leaohli dké& banﬂﬁ&nobbalpeﬁamyﬂsupbmapyluglﬁ;ﬁrmm the
interference |guel. &L 9620 &bl dhe thEeHAlidMN 6§ ESraenta f3om the base

station.
C (dBm) = Pmt (dBm) - Lp (dB) (formula 2)
Itf = Pbr - € {(formula 3)
15 As is described later, the mobile station

which requested data transmission calculates the
desired wave power C at the base station and
predicts receive CIR of each idle timeslot for
transmission by using the interference level Itf of

20 an idle timeslot which is sent from the base station.
The mobile station selects an idle timeslot which
has an appropriate interference level such that the
predicted CIR becomes the smallest in which the
predicted CIR satisfies a required CIR.

25 The reguired CIR is a CIR which satisfies
communication guality for providing a service and is
decided according to the communication gquality
necessary for a providing service and application.
As the CIR becomes larger than the regquired CIR, the

30 probability of quality deterioration becomes smaller.
However, when a mobile station using large desired
wave power occupies a timeslot having small
interference, a mobile station using small desired
wave power tends to use a timeslot having large

35 interference. Therefore, the probability of receive
failure becomes high. Thus, in the present
invention, the appropriate idle timeslot is selected



The nobile station selects an idle tinmeslot which has an appropriate
Interference | evel such that the predicted CIR becones the smallest in
which the predicted CIR satisfies a required CIR 25 The require@?QUR 758 a
CIR which satisfies comrunication quality for providing a service and is
deci ded according to the conmunicati on qualaty necessary for a providing
service and application. As the CIR becones larger than the required CI R
the 30 probability of quality deterioration becones smaller. However, when
a nobil e stati cueki baltartyee d2BRr eecommse poaklestcupi edhixct i trel gzrhavi ng

smal | interfergpe ﬁsfgegobgﬂee f%@ﬁi?@d“%‘ﬂ@ smal |l desired wave power tends
a

to use a tineslot ving | arge inferference. Therefore, the probability
of receive failure becondgs-df gh.2mMRu§, aue tfh7e9‘1é¥é§eﬁblqlh\@m$’on t he

appropriate idlgcdhpRelolof %ﬁ@f@@ieﬁs%% 2ot adk i ppat the AR
becones smallest in ich the CIR. . satisfies.the regﬁeg%&d R Figs-5 and 6

are figures’whitFCeh Gvnge@rpq}é% bF LB he PR UHY SR T BSeFGhRfent 5
according to tm¢en5ﬁomommtfmfsthemmmtshbwmeﬁ.'ml anigl 5, athier st

exanpl e shown 'nﬂ:{t'):ige 5118 oD dpéégé @t'%érﬁcm‘?ﬁs\éeﬁas %”Bé{‘f Rase

station, occupatron sfates an el’ence anpbunt s o tinme ot’s of one
frame begl nni nPE¢RRRLAST Seafofs 1@ndr arﬁléimrs’@mnﬁéq@@wn%roéxarml e, in

the figure, a ﬂm&@o%tsatdforbﬂe(ﬁ/ﬂméeml%ﬁ ﬁ«?sﬂéﬁﬂ Yhd egpRst osat the
time of ailrreslot 4 in frame nob gﬁstatlon regelves from
S

n
the base s gtloVanﬁﬁ'&EﬁdtqrbrF%?‘é%ﬁg an%qrntee’f?‘@P 18P *6ne &5
frame which i s dgbihlehetatmiesl o1 4Mdf Skeads anettathemis siigrestegudsaf a

frame 2. Then, jheqmbidi !t on: febacks @ 1ieskobys and s the

transnmission from the time frame 2. fiir'st exanpl e
shown in Fig. 5m‘:t"%lﬁ'etsﬁti’d:llcﬁlvﬁ?%ﬁlﬁc'ﬁoblﬁ%”%t‘é’ﬂ?oﬁase station,

occupation states and interference amounts for one

15 frame which is from the timeslot 4 of the frame 1 to
a timeslot 3 of a frame 2. Then, the mobile station
selects a timeslot 5 and starts transmission from
the timeslot 5 of the frame 2. As the first example
shown in Fig.5, the method in which a mobile station

20 recelives occupation states and interference amounts
of timeslots of a length from the time of the
transmission request is applicable to a mobile
station having low transmission frequency or to a
mobile station which do=s not have exacting delay

25 reguirement.

In a second example shown in Fig.6, the
mobile station receives and stores occupation states
and interference amounts of timeslots from the base
station, and reads the occupation states and

30 interference amounts of timeslots for one frame
backward in the time when transmission 1s reguested.
For example, in the figure, the mobile station 1
{M1) sends a transmission request at the timeslot 4
of the frame 2 and starts transmission from the

35 timeslot 5 of the frame 2 after selecting the
timeslot 5 on the basis of the occupation states and

interference amounts of timeslots of one frame which



20 receives occupation states and interference amounts of tinmeslots of a

|l ength fromthe tine of the transm ssion request is applicable to a nobile
station having | ow transnmission frequency or to a nobile station? daiER00S
does not have exacting delay 25 requirenment. In a second exanple shown in
Fig.6, the nobile station receives and st@2es occupation states and
interference amounts of timeslots fromthe base station, and reads the
occupation states and 30 interference amounts of tineslots for one frane
backward in thens reetowned -t r i sstondi sxpa@glestiedl. apPdicekdepltey &n the

figure, the ”DRUHif%aétgﬂl%n @ﬂ@l§§ﬁ§§gﬁ %%%H%ﬁﬁ@éQBnr%%% eﬁﬁ the
tineslot 4 of the frane and starts transm ssion_fromthe tlneslot 5

of the franme 22aftdikel éEF‘ltH{j’”t ViR Fe8KEE 15 1ch 15k2hasreudiament -
occupation states and i ntekf.er etcewamauUplarefl it WesE osbafl eoner 4 £ Bamswhi ch

2 2 JUN 20 -22 are e The second.exanpl e i pl cable to a nobile
station ha nglﬁﬁ gan Cf‘?‘g#\gﬁhagsﬁé’rﬂ?%queﬁé %B‘ aanm)b@ hfjat iOh havi ng

exacting deIayawampl@neﬁtt1ﬁq;ﬂb3hmmsuaaph@mMStq¢©$ podil e stations 5
in a cellular imscteef%e?égaeff;én@%@@ show @:@lle)i’@”plfn()fthta' B3 Bwing

occupation states and interference anpunts in a cell A In the follomnng,

t he operatlon(HhQ|QE%¥%F1§@IQﬁn?ﬁ@%&%BFdPﬁéQQ¥%?% afFPEAigihod? nehe wil |
be described wisti-4€f enBBEE MR ¢ ]&E}Lflgse7de%r3&&dimd15h ke flei e 1bce When t he
nmobi | e st t'on 1.4 ) nds%pe l'e station 2 (M52) send transm ssion
requests thé % he t1 s o "4 of the frame 1, the nobile station
1 (MB1) recel ves the 15 odoupsEtd on. svheasthe/ B)Otalf\hetﬁéa‘tmo@rfler@ﬁ%é)

amounts  (I'tf) Qfg uphdnkobliTRS| Ot St by downhisky td des! ekankhamside tinmesl ot

4 of the frane 1 to the tinmeslots 3 of _ the franme 2 Tgenh t he bile
station 1 (NBlFeQUEStS at the time of the tlmes¢ot the frame

1, the mobile station 1 (MS1l) receives the

15 occupation states (I/B} and the interference amounts
{Itf) of uplink timeslots by downlink timeslots from
the timeslot 4 of the frame 1 to the timeslots 3 of
the frame 2. Then, the mobile station 1 (MS1)
predicts each receive CIR of transmission in the

20 case that each idle timeslot is used. As an example,
the occupation states and interference amounts of 10
timeslots for one frame are shown in Figs.8A and 8B.
Therefore, interference levels of idle timeslots 2,
5, 6, 7, 8 and 10 are shown in Fig.8B. As shown in

25 Figs.7 and 5, since the mobile station 1 (MS1l) is
close to the base station, the mobile station 1
(MS1) selects a timeslot 5 which has a high
interference level. The mobile station 2 (MS2)
selects a timeslot 7 which has a low interference

30 level since it is far from the base statlon.

Each of the mobile stations 1 and 2
performs transmission by using a selected timeslot.
When transmission succeeds, remaining information is
sent by a timeslot of the same number in the next

35 frame. If transmission fails, transmission is
restarted, for example, after a random time. In

addition, when transmission by a mobile station



predicts each receive CIR of transm ssion in the 20 case that each idle
tinmeslot is used. As an exanple, the occupation states and interference
amounts of 10 tineslots for one frame are shown in Figs.8A and 8B.jUN 2005
Therefore, interference levels of idle tineslots 2, 5. 6, 7, 8 and 10 are
shown in Fig.8B. As shorn in 25 Figs.7 andj5,. since the nobile station 1
(MB1l) is close to the base station, the nobile station 1 (MS1l) selects a
timeslot 5 which has a high interference level. The nobile station 2 (Ms2)
sel ects a tinesh@icdeabi chihbasasd onthotenf epence: 80theveleigipeibh is far
fromthe base stat,ion. Ea%g of, the)ﬁémbile stations 1 %‘nd 2 . perforns
transni ssi on by Usiny a"Felt8& &4 1 hEEF 8P WIKHI TN 'é‘ﬁl&ﬁﬁ%ucceeds,
remai ni ng i nf ortnmieé ®hots asdntsdndsa themsbgt dafwihenkangmewiners i n t he next
35 frame. If transm ssionghailgs,: I ransmn.ssi ' St ar , | e,
after a randomtine. In g&?i'tgisoln% %hggb?régl%s&r% issl?%‘ﬁfﬁg gﬂ%ob[{q)éergﬁg lon Z

2 JUN 2005 3 - 23fs et ebi3 S et §& Adst st af PEn DAsfat €2 t heNo&ewsdti®n theat es
and the interfey SORUAL 9 ofs U | AKa bi ARSUAS &disesdmdtiesm by

downlink tineslots. Fig.9 is flowchart show ng the operation _5 of the

base station HHE tasd EERM dme deh v FRA L HbpHYaERER [OSE LIS fndifa

nunmber of i nforstetp oh. ulfhies bA/Se cnnahdeonoktﬂrﬂee:m aﬂ:ﬁlenhiam @an:h}tmpm;hm in

step 1. The basqpiafhonsshags wietberoeach yplddky c thEegll, [ Sepdie in
dle, the einte

step 2. Wien it 1s 1 ] base station nmeasures rference
| evel of th?s DASREsFBRLIANSMERBITHHehlpt LindaficTenes digyedasef §hasi on

checks whet her tihge¢iseshat syedss 1 hewhast itpackeiott hat el s, tHhepayggber of
rerraininginforrg[ation upits W= 0). in n_the ti segdsthe

15 | ast packet S the* BRs&"§CAS ownhen% ils é‘%t)ﬁ-“}e\e/%ﬁ?%esepgvsg&%il?ﬁ step 5.
Then, the interfagleate(ltbedl ig.tfthies pambelratcdd Bgmehaialgoviefmrnmabhed
formula 3 units W = 0) in step 4. When the timeslot sends the
15 last packet, the base station measures the receive
level Pbr in step 5. Then, the interference level
iItf is calculated by the above-menticoned formula 3
since the desired wave level C of the mobile station
is obtained from the propagation loss Lp in step 6.
20 After the step 3 and the step 6, the base
station notifies the mobile station of the
interference amounit in a downlink timeslot in which
"Idle”™ is indicated by the I/B bits for the timeslot
in steps 7 and 8. When the number of the remaining
25 information units W is larger than 1 in step 4,
"Busy” is indicated by the I/B bits for the timeslot
in steps 9 and 10.
Fig.10 is a flowchart showing the
operation of the mobile station. The mobile station
30 which requested transmission calculates the
propagation loss Lp by the formula 1 after receiving
a synchronizing signal and the like from the base
station in step 21 and step 22. Next, the mobile
station receives occupation states and interference
35 amount levels of timeslots sent from the base
station in step 23. Then, the mobile station
calculates each desired wave power from the



since the desired wave level C of the nobile station is obtained fromthe
propagation loss Lp in step 6. 20 After the step 3 and the step 6, the base
station notifies the nobile station of the interference anount 'FQ BN 2005
downlink timeslot in which "ldle" is indicated by the I/B bits Tor the
timeslot in steps 7 and 8. \Wen the nunber,of the remaining 25 information
units Wis larger than 1 in step 4, "Busy" is indicated by the I/B bits
for the tineslot in steps 9 and 10. Fig.10 is a flowhart show ng the

operation of tha-dmbiheishatics JheiAobikke $talismg LeWhiGhy regugst ed
transm ssion cal cul ates the pr?%aagatlon | oSs |, b% the fornula 1 after

Lp
receiving a syrcHrbrezFA§ S AL EREOP K& e FRESHASE L R@€hon in
step 21 and stapiz?. t Nagt lotthe arohid®@ iat attiegn IEcei NegtQCcaURAlm®pi Skat es

and interferen . nt |levels o ' | at ent. Ir t he base station
in step 23. Th%ﬁz,a%%%cggomgﬁﬁegecsst aaf%} o%diéglﬁgﬁnl%asﬁeogt e%%hcﬁe Pedthave power
fromthe 2 2 Jepmousriazs gmdraf¥eonckeodeviep isnshephas, thwed predicts

each receive QRO ctEANETRSYRUbhdst PReCaRR 1NAL £ €38N cchdi& f1d sl 1S
used in step 25. Next, the nobile station selects an idle_tinmeslot which

has an 5 appropti€atRr $ALetrer &ide $aVEFLd6EN & HRI heedpfddi dife S EER
beconmes the snmald.estTRanconrdid inbibhat sthhe opr edircdedufhRnxkat i sfies a

required CIR i T the i station sends _uplink
i nformation byqtnﬁfteoelgr% ﬁgfbgdl%??r)rter}s%]o?g?mggrkgdt htg”ieo‘%o?gp‘é’ég ieontr}feoss Lp and
t he nunberl®f pHaragetéan deiss Wisndddee invmiiesp oF. INEarmathieonobil e

station checks u\e«m@@ew Eéfiﬁ%lrﬁé@iﬂﬂ §gg5egds i NeStEep tR8- mwig_ﬁmé_ransm SS! on
succeeds, the mobile stakl on %Qxechs whet her there 1s remaining, i nformati on
+ i

in 15 step 29, SHF WMRNCPRERS FnFRG EAFGHER } ofi M CC& xgtep
i nformati on by 2#si ngilaehi mesinctnicfside succeeds, the mobile station

checks whether there is remaining information in

15 step 29, a2nd when there is remaining information,
sends next information by using a timeslot of the
same number of the next frame in step 30. When
transmission fails in step 28, transmission is
restarted after a random time in step 31.

20 Fig.l1ll shows a configuration of a mobile
station according to the first embodiment of the
present invention. The mobile station includes an
encoder 71, a send control circuit 72,

a modulator 73, a lcogical operation circuit 74, a

25 propagation loss calculation circuit 75, a decoder
76, a signal separator 77 and a demodulator 78.

Fig.12 shows a configuration of a base
station according to the first embodiment of the
present invention. The base staticon includes a

30 demodulatcr 8l, a signal separator 82, a decoder 83,
a interference measuring calculation circuit 84, an
informing control circuit 85, a Iogical operation
circuit 86, a demodulator 87, a signal multiplexing
circuit 88 and an encoder 89.

35 In this embodiment, the coperation of the
mobile station and the base station in the case that

an uplink message is sent will be described in the



sanme nunber of the next frame in step 30. Wien transmssion fails in step
28, transmssion is restarted after a randomtine in step 31. 20 Fig. 11
shows a configuration of a nobile station according to the firSLZJUNZMS
enbodi ment of the present invention. The nobile station include

encoder 71, a send control circuit 72, a mdulator 73, a |ogical operation
circuit 74, a 25 propagation loss calculation circuit 75, a decoder 76, a
signal separator 77 and a denodul ator 78. Fig.12 shows a configuration of a
base station aeporgypggto the first embodi ment of the present invention.
The base station |ncludes a 30 denodul ator 81, a signal separator 82, a
decoder 83, a |nterferen@@eﬁbégﬁ?NWﬁbééPcﬁﬁﬁq%ﬁpc??%GFtt94SQﬂﬂr@nforn1ng

control circuituf5nk &n@llsta@le opﬂr@twaodélﬁcw ts@@wnaldem@ullai or 87, a
signal multiplexi encoder this enbodlnent

t he operation BPﬁgthﬁDBFFS%n%ﬁH%ﬁFgﬁantﬁ?ﬁﬁi %t%?lgﬁ e ¥R Kase t hat
an uplink ﬁbssm@$s&geeﬁbrwdﬂamEi@escThbedihhermplhﬁkJﬂNsaﬂﬁb 125

fol | owi ng. Wen pm% titeatge%n&@ﬂ%rbq end- @ ¥p! LR @ teﬁe&he

encoder 71 ShOMﬂ In fornms error correction enco
upl i nk 5 nessa@eifng %%éﬁﬁméttﬁﬁﬁl The éﬁghﬂ@%m%ﬁ%ﬁét#§n|Qﬂﬁﬂuiht64the
send control mpre&tadnﬁa angreridie fine BEpRG JdANStH t 68da 1 iN® 081 &2

operation CIrCUI erfar det ermin ess o _obtain partia
echo data (PE) € %gﬁ (%Egsd' {é%gﬂna§n1§%é£t$gc?Pﬁ ASpart of a bit
sequence(ﬁothexmwamklngessmyxtenﬁ anpats sergrace i af &bleo WAt anknt o t he
send contr ol CH&%E%%ZZ1aﬂ@jtJHh@@”QhEOBEEﬂlaP'é&HbtdZ% fﬁfﬁ the

partial echo data wnl i nk data which_ is derodul ated _in

denodul at or 78 Sief9 nPAL tERtlo FHE b bpagat BOY 11 send Control

circuit 72 stores the partial echo data.
Downlink data which is demodulated in the
15 demodulator 78 is input into the propagation loss
calculation circuit 7% in which the propagation loss
is calculated which is input into the send control
circuit 72Z. Then, the signal separation circuit 77
separates the collision control field (E) 13, which
20 is an informing signal part shown in Fig.2, and
input the collision control field (E} 13 into the
send control circuit 72. The send control circuit
72 selects a timeslot from timeslots having "I" as
the I/B information according to the interference
25 amount level and the propagation loss. Then,
transmission is started from a head burst with
timing of the selected timeslot.
The base station receives this burst
signal. Then, via the demodulator 81 and the signal
30 separator 82, a part of the number of the burst W
which is included in the head burst is input into
the informing control circuit 85. In addition, a
part of the propagation loss Lp is input into the
interference measuring calculation circuit 84. The
35 interference measuring calculation cilrcuit &4
measures interference of an idle timeslot and
calculates interference of a timeslot which has 0 as



calculation circuit 75 in which the propagation loss is calculated which
Is input into the send control «circuit 72. Then, the signal separation
circuit 77 separates the collision control field (E) 13, which 207 ¢syRri(s
inform ng signal part shown in Fig.2, and input the collision control
field (E) 13 into the send control circuii;g/2. The send control circuit
72 selects a tinmeslot fromtinmeslots having "I" as the |I/B information
according to the interference 25 anmount |evel and the propagation | oss.

Then, transni ssitof hemblear teed fHONramhead deprsi £ ¥ihh t ioinmuigi 0§ b?e
selected tineslot. The base station recei vetj}thi s burst . si ﬁal . Then, via
r

the demodul at or* B &nd R SihharOV35 §85ardtorPEIPagatdan kOt fie ndfiser of
t he burst Wwhiichtesfemelngdedievel hetliedd bdrsthi $si mpatsundd othe
inform ng contr, i ala ] di ti.an, C ation | oss
Lp is input intéc%_ht'ﬁ%igilﬁr?t e?’fsserjé C‘Zgrr%gggjr it%ge c%ﬁéfgﬁfl%%cﬂgﬁ? 84. The 35
i nterference nEaistFR&HG S&l-cul ation circuit 84 nmeasures interference of an

ide timeslot and cal cul @escidtetherenegdf endigBebele WH £hp82808maS 2 2
JUN 2005 -26 the nunber of the re mbngll, forrratlog,unlts b usLn?1
688 fﬂ‘ee & 15

recei vi ng powertanat t RETFASHaR | o ¢t BPLEPE I @UBRELL
whi ch i s neasurisd the bdalseulstadios. i nPhe idroodde upflldmik nigh Lonhaok om
circuit 85. On.the, r. , e : r : r tion
and the I1ke on Lot TREG APy on OFicrne TrubetiOhTE oY £60RRE o ni
i nformati ok? i Panpleli FCES HEETDgL éalndsey i oFeReFated 8% ahdPIOCEES i al
echo data 17 wWhighei §sgengitatmsrbyracpr 0¢6eShe SEOB1aa 1t hate perfonnmed in the
| ogi cal operation it .74 is ipput into the %nfonninqzcontéfl circuit

CLrC§4 u i1nt the, inrformi T
85. In additiof*errar dét ectiviPTs parforid ming tohtr
circuit 85.

In addition, error detection is performed

15 in the decocder 83 and notifies the informing control
circuit 85 whether the signal is received or not.
The informing control circuit 85 sets I/B bits to
successive timeslots according to W. The
receive/non-receive (R/N)} bits 16 are set according

20 to whether the signal is received or not. The
notification signal (I/B bits 14, interference level
15, R/N bits 16, partial echo data 17) is sent via
the signal multiplexing circuit 88 and the
demodulator 87.

25 In the mobile station, the notification
signal is input into the send control circuit 72 via
the demodulator 78 and the signal separator 77. In
the send control circuit 72, when the R/N
information 16 which is input from the signal

30 separator 77 indicates signal receive "R"”., the
partial echo data is compared with data stored in
the logical operation circuit 74 before transmission.
When they are the same, it 1is judged that sending
data is received correctly, and a next burst is sent.

35 When the R/N information 17 indicates
“non-receive”™ or when the partial echo data and the
stored data are not the same, the mobile station is



15 in the decoder 83 and notifies the informng control <circuit 85 whether
the signal is received or not. The informng control circuit 85 sets I/B
bits to successive tineslots according to W The receive/non-recaijv#i 2009
(R'N) bits 16 are set according 20 to whether the signal is received or
not. The notification signal (1/B bits 14,,interference level 15 R/'N
bits 16, partial echo data 17) is sent via the signal nultiplexing circuit
88 and the denodulator 87. 25 In the nobile station, the notification

signal is inputcm@ﬁgetihe:cseﬂdqazpﬂihgl Qidtceliﬁoﬂs&ham@@éi@émg%aﬂ @he/8
and the signal segg %t 77. + thg 3 end control circuit en the R/'N
i nformation 16 WRECHPRE S rput THT ol PHe Sigrat 198 6543k G %9“ h#8cat es
si gnal reCM\Maéftertherqnﬁmmatlmehonkameélgbeﬁar@@emtﬁhdaIaBsbmtﬁi|n
the logical ﬁ%iB%t%'sr Gt cgérg ¢h re‘to”@}{‘é”lﬁ bPRere ‘Q{lfé‘ AJHS ndre the

same, it is JU ge at sen S recelve correc a next
burst is seht. ngﬁﬁeﬁmﬂuih¥PPFﬂPéﬂmmﬂQﬂlkqs$nd|cates "non- recelve or

when the partial echo datganchébg ist @flegd p@t aj AFBrAQlt i1 SAMenet he
nobile station is_2 2 JUN 2005 -27 to a waitin staef sendi ng

ch r
data fromthe $Rh41HACS CGFhJ%r%bFIlglét aFtE}rbnb?eEf’BFPé foff g ﬁfter a
random ti ne or iconeaded ety tthentahe kehd Biff sa fndmeawens: Idcambﬂ.dkng to the

interference ar?ﬁgasﬁus% 0 andlﬁh@hgro%aa}g%é | 005 |, Q8S 1+ 1/os A(}?ﬂal n Fig.13,

information in col'li'sion control can be consoI| and
| ocat ed at 1Phe $hetiend rcsliYeanthLoCdohvikt 1Pk CPPARSH Kiohd In this

case, since theiﬂPBirhl%thQ)rﬁt@ﬁi?noheﬁeiﬁé@cS d hergakli &ith?ceCQ{l&E r gl mehald
i nformation onLy once per geége S annent hbatt ry life
becones | onger . " %% tﬁ)é—1 gct %égg SRS t hR7HSBil e srf'a Bn° \ﬁ%cﬁ B3B8est s
transm ssion since the mobile statloﬂ which requests transmission
needs to wait until the end of a frame comes, there
15 is a demerit that delay may occur.

As mentioned above, according to the
present invention corresponding to the first object,
the base station notifies the mobile station of the
occupation states and the interference amounts of

20 idle timeslots. Then, the mobile station predicts
each receive CIR for transmission in the case that
each idle timeslot is used, and selects and sends a
timeslot having an appropriate interference such
that the predicted CIR 1is smallest on condition that

25 the predicted CIR satisfies the reguired CIR.
Accordingly, the success rate of transmission is
increased for the mobile station. In addition. when
a plurality of mobile stations try to send data in a
cell simultaneously, they select different timeslots

30 according to propagation loss. Thus, collision rate
decreases. Therefore, according to the present
invention, a wireless packet transmission method
which provides low delay and high throughput can be
provided.

35 In the following., embodiments
corresponding to the second object of the present
invention will be described with reference to



needs to wait until the end of a frame cones, there 15 is a denerit that
del ay may occur. As nentioned above, accordlng to the present inventiaon
corresponding to the first object, the base station notifies t hel trobN (2405
station of the occupation states and the interference anounts of 20 idle
tinmeslots. Then, the nobile station predi ctz®- each receive CIR for

transm ssion in the case that each idle tineslot is used, and selects and
sends a tinmeslot having an appropriate interference such that the
predicted CR isiguwattest Forl loonilngi embichibim@it $ heoppddi cw ethCTRMMTEH L es
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-giving a higher priority to after-nentione | ass users qua Ity
the class 2 uséﬁ%emscﬂégﬁédéd”}HJ%Fﬁﬁér priority

In a fourth embodiment, a method is

15 described in which the number of timeslots is
changed according to a service class and the QoS
regquest when the number of available timeslots
decreases or increases during packet transmission.
In addition, in the case that timeslots need to be

20 deleted when the number of available timeslots is
decreased, the guality for class 2 users is degraded
in higher priority

In a £fifth embodiment, a method in which

timeslots are assigned according to a QoS reguest in

25 consideration of a traffic state at the time of
packet transmission acceptance. The difference
between the third embodiment and the fifth
embodiment is as follows. In the third embodiment,
guality for the class 2 users is degraded in higher

30 priority when congestion occurs at the time of
acceptance. On the other hand, in the fifth
embodiment, excess timeslots which are éssigned in
excess of a minimum timeslot number or a desired
timeslot number are deleted in higher priority.

35 In a sixth embodiment, a method is
described in which the number of timeslots is
changed according to a service class and the QoS



when congestion occurs. In a fourth enbodiment, a nethod is 15 described
in which the nunber of tineslots is changed accordlng to a serv ggﬁgbgss
and the QS request when the nunber of available tineslots

i ncreases during packet transmssion. In addition, in the case that

ti meslots need to be 20 del eted when the mifber of available tineslots is
decreased, the quality for class 2 users is degraded in higher priority In
a fifth enbodlnent a method in which tinmeslots_are assigned according to
a QS request|Wﬁq955§oM§%Rﬂ%ﬁ¢oﬂu6Pe§ trfafdy el 3ehte dimamletde of packet

transni ssi on acepiences e ﬁh&f@aga@e dxﬁeitw@e@abh@tt ftlrfadm&ﬁi)@éhaﬁnt and
the fifth amggmﬁtlsasfml%F. %ﬁ mrgem)m gh y for
the class 2 us LEEGTERST i RERVGREY h&?%¥ pye ES?P urs
at the time of sf&thpb&h@ﬁ1dknthESoahewdﬁﬂEWS1n EhethdtﬁnuEﬁhodlnent
excess timeg| Ote%nﬁé‘@‘ﬁﬂe%ﬁe éﬂf‘ég |:>ete Xacsesssz ﬁsé‘rg‘ ri'é"&@yg&f%@éb ”“”ber

or a desired tineslot nunb are I'n higher priorit n’& sixth
embodi ment, a rAEIWETI T IGESERY bedeRn CRMAEF t hRN nAABEL Sofit i mesl ots is

changed accor ditga f8ma sE8loM ce @haﬁﬁea@(iﬂéle KR¥Sd2 2n)WNe200Bctn29 request
when the nunber of gvallable ti mesl ecreases or increases dyring

packet transni SEMBRAILITER i FEEF BRc lH o it ?guPFﬁ'éﬁﬁ%ﬂ$ﬂ% t and the
si xth enbodi nertteysnds af oldrosum| bimke lodurtymideenbodandsigeadl ity of

class 2 usgps 'élﬂﬁgi%@e%dﬁ@ef”QPérdETéﬁé& 1MmﬁggggQg 16¥EPgCHh% g n

transm ssi on. ot her hand, 1n the sixth , excess tineslots
whi ch are aSS|gﬁé@geﬁé9éﬁh‘%P%Wﬁ?nﬁﬁ1FFﬁﬁ§¥%¥SﬁbﬁBer or a desired 10
timesl ot nunber are deleeicl iembbghgengr]iority when congestion occurs in
transm ssion. In the following, the basic operation of
the present invention for TDMA/TDD will be described
15 with reference to figures.
Figs.l4A and 14B show a timeslot
configuration according to the second embodiment of
the present invention. As shown in the figure, a
carrier 31 includes a frame 32 which repeats with a
20 predetermined interval. The frame includes a
plurality of timeslots 33 (information timeslots),
contrel mini-slots 34 each of which slots
corresponds to one of the information timeslots 33.
The information timeslot is used uplink or downlink.
25 In this embodiment, uplink or downlink is
assigned without constraint. That is, it is
permissible that a plurality of boundaries between
uplink timeslots and downlink timeslots exist. In
the example shown in Fig.l4A, a frame includes ten
30 information timeslots and there are three
uplink/downlink boundaries between 51-52, 53-54 and
S4-S5 respectively.
The control mini-slots 34 are provided at
the tail end of each frame. The number of the
35 control mini-slots is the same as the number of the
information timeslots, and each control mini-slot
corresponds to one of information slots. The



[ second enbodinment] In the follow ng, the basic operation of the present

I nvention for TDMW TDD wi || be described 15 with reference to figures.

Fi gs. 14A and 14B show a tinmeslot configuration according to the Jskedihills
enbodi nent of the present invention. As shown in the figure, a carrier 31
i ncludes a frame 32 which repeats with a 2BQredeterm ned interval. The
frame includes a plurality of tinmeslots 33 (information tineslots),

control mni-slots 34 each of which slots corresponds to one of the
information ti medorel3ginifle hf brAarides td netneslos @ssdi aphénk or

downlink. 25 |nddie f@g@d}@m@wwhhwi@rléﬂownﬂj{/ﬂhi)_s3sa% ngdnwhl-hout
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bet ween upl i nEG3Res| o¥&Tadd GRWRPRnKRatitndd bt € BXF¥E N9 Fhathe exanpl e

shovvnhi n Fig. ll%argsmlamdngcimdemt enr3@ntforamei enckieesd otsnand there
are three pl i 0 I.nk boun I es t wee -S2, c93-4 and . S4-S5
respecti veI%. ‘Fhrlg%%%?% l%n%‘r?ﬁ\s-g(?%t §u§§%§rse (;hr@/i gédfgtr e Vot %nd of
each frame. Thd imebbetsf itthet!3d wentr §iramieni £t ot sansmild igegredagat he
nunber of the ddHofgabLANy] Meeho! 5eradd BACtL £0ARER! misS! Shy data
corresponds to one of information slots. The 2 2 JUN 2005 -30 control
mini-sl ot incl fdfest@ i Rss|tdte adaFgnfdht Pestuted (EpFi AkedAM i HR/idl e :

UDI1) 36 for atexionframeeyefyfthati anfdatmat oonvehiloh ng tdaht by

transm ssi i n,the current_ franme_succeeds, an |1 . i mesl ot
nunber s (Aﬂ? 3%11560rmf’;’\lf':?slilg(i"nisntgaél ??res%oggl(ﬁdr?st%%ug% trgfc‘%r%e%def%'r t?%nsm tting
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data can be useddOFibhe mMapidrge slathkormpyerbhy,that Wgd@r mation which
s sent by 10 the mobile station |8 sUGGessiiliY 1888189 v ddber, the
base station decides the number of allocated

15 timeslots according to traffic congestion level, and,
then, sends timeslot numbers which are accessed by
the mobile station in the next frame. In the
example shown in Fig.14A, the number of timeslots
which can be allocated is ten at the maximum.

20 A head packet 51 for uplink transmission
includes a packet length L 52 which is represented
by a number of timeslots, a QoS request part 53 and
information bits 54. The QoS request part 53
includes the maximum number of timeslots B, a number

25 of desired timeslots E, the minimum number of
timeslots W and a service class C.

Next, an example of the timeslot
assignment method according to the second embodiment
of the present invention will be described with

30 reference to Fig.l5.

The part (a) in Fig.15 shows the operation
of the base station (BS), that is. the operation of
an after-mentioned timeslot assignment circuit in
the base station. The part (b) shows the operation

35 of the mobile station (MS)}. As shown in Fig.1l5,
transmission 1 from the mobile station to the base
station is already started and timeslots 1, 2 and 3



this enbodi nent, partial echo data (PE) 37, which is described in the
first enbodinment, is used. As for the allocated tineslot nunber, the base
station decides the number of allocated 15 tineslots according tojgrigRf200
congestion |level, and, then, sends tineslot nunbers which are accessed by
the nmobile station in the next frame. |In tBBé-exanpl e shown in Fig.14A, the
nunber of tinmeslots which can be allocated is ten at the maxi num 20 A
head packet 51 for uplink transm ssion includes a packet length L 52 which
i S represent ed 24 @SAtUnBEOT dine i HEaNEMASS4dAbS request part 53 and

information bits 54 The @y JequesinBaibs3d NEtadesnbhe aexi g pygber  of
timeslots B, a nu desi red tlngslots E, .t he.m ni mum nunber of

f
timeslots Wand% ?vwe E%s%t%Fl?EXt At S&nptevBEiPKe ti mesl ot
assi gnnment netmmhnmmmsdnm@twnllmbsedeedrﬁﬂhnﬁjnent of the present

i nvention w1 be descr'b%%‘%t{#éﬁ%rﬁfeﬁ%Wﬁﬁlf&BE?aﬁ?wlggiéﬁ”t (a) in

Fig.15 shows the operation o ase station
operation of deadest- el ot tWeedbothgsdembead apmbgit 9% the base

station. The pecrltméé)io%aow&ﬂi@s @@raﬁéoea%% qftébfom)@hl %tsgt;atwn éN@) As
shown in Fig.15, transmssion 1 fromthe ation to the

station is alrddtfy %?ﬁﬁ?@&'éﬂﬁ“??ﬁﬁ%foFémf '%%dfgwﬁ 7156N 1500% a§f are
used for the tkﬂﬂ@ﬁgﬁedonnlsﬁ%ps42 tranSMMEﬂ(Hmampmethelbﬁse station to

t he nDbllelgtat:ﬂ@ S%Q@g (§ pomgllgk tr%n {§s§ogr@nhhlgejggsgﬁébed 51n

a franme 0, down ransm’ssion request aving two as the desired
nunber of t|mﬁﬁ%ﬁsfﬁﬁm§esQQWQ¥kn%a§éesﬁﬁﬁ%ﬁﬁ@hlgﬂépaEF,%ﬂﬂﬁnthé

desired nunber ppfnil sBsket cditMOsbbABING o at emeassitgnad aMdsbep 4zhern
this exanple, %hﬂgebase station starts transmission from a frame 1
by using the timeslots 8 and 9 in step 43.

15 Next, transmission from the mobile station
to the base station, that is, uplink transmission
will be described.

In the frame 0, when an uplink
transmission reguest 3 arises in step 44, the mobile

20 station verifies the timeslot assignment state of
the next frame by checking the control mini-slots.
As mentioned above., since the timeslots 8 and 9 are
already assigned for the downlink transmission
ragquest 2, the mobile station selects a timeslot

25 randomly among idle timeslots 0, 4, 5, 6 and 7.

In the example shown in Fig.15, the mobile
station starts transmission corresponding to the
uplink transmission request 3 by using a timeslot 4
in step 45, and sends the packet length L=5 and the

30 QoS regquest (the maximum timeslot number B=4, the
desired timeslot number E=3, the minimum timeslot
number W=1 and the service class C=1l} by adding the
length and the QoS reguest to the head of
information bits. Usage of the maximum number of

35 timeslots B, the desired number of timeslots E, the
minimum number of timeslots W and the service class
C will be described later. Since the desired number



10 tineslots O, 4, 5, 6, 7, 8 and 9 are idle in the next franme, downlink
use reservations are shown in mni-slots corresponding to tinezéfgﬁN%mgnd
9. Then, the base station starts transm ssion froma frane 1 asi ng t he
timeslots 8 and 9 in step 43. 15 Next, transmi ssion fromthe nobile station
to the base station, that is, uplink trans@ission w | be described. In
the frame 0, when an uplink transm ssion request 3 arises in step 44, the
mobile 20 station verifies the timeslot assignnent state of the next frame
by checki ng t he@fcdmmes lRitEi gl otkreeas oferfth®nbBaabiE s s9mceeghest 3,

timeslots 8 angnQ® dLseakkardbrassd 9NgHsT of rdia Sloynbi nk RN st 0P
request 2, the bile_station selects, a tineslot fS randonky annﬂg%ldle
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L=5 and the 30 QoS request mexi um ti mesl ot nunber B=4, the desired
ti mesl ot nunber E=3, the Eheinnurih¢ meebdle msimicrometeniad iteise 983 Vi ce cl ass

C=1) by addi nggies #iepehhianddie LBS' eduestod01d herheadofat i por mation
bits. Usage of the nmaxi mum nunber of 35 tineslots B, the desired nunber of

timeslots E, tRAeMERHR hufh A&t of T fedl d5s BRGHHY EHeP¥ei%cP2F8ss C
wi |l be descrikathtiaber an8i ndenddicodesor ed mwthey 2r@ ANi2O0A1 £82 of
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the mobile station is received or not by receiving

is5 partial echo data in the control-mini slots 0, 4, 5

in the frame 2 and by comparing them with

corresponding data stored in the mobile station.

Since the packet length of the uplink
transmission request 3 is five, remaining data

20 length becomes one after the mobile station sends
data by using timeslots 0, 4 and 5 of the frame 2.
The base station assigns a timeslot 0 in the control
mini-slot right after the frame 2 for transmission
of the frame 3 and releases timeslots 4 and 5 in

25 step 49. That is, when the base station recognizes
that the last information timeslot is received. the
base station changes the timeslot assignment state
and the allocated number for the timeslot of the
next frame to "I” {(idle} and "null” respectively,

30 and notifies the mobile station of them by the
control mini-slot.

Then, the mobile station recognizes that
data which is sent from the meobile station is
received and the last one packet is assigned to the

35 timeslot 0 in the next frame {(frame 3) on the basis
of the control mini-sliot in the frame 2 in step 50.
When the mobile station sends the last packet by the



station and tineslots O, 4 and 5 are assigned for 10 the next frane in step
47. The nobile station sends data fromthe frame 2 according to 27 JUN 2005

i nstructions of the control mni-slot in step 48. In addition, the nobile
station verifies that data which is sent be the nobile station is received
or not by receiving 15 partial echo data i-@3t-he control-mni slots 0, 4, 5

in the frame 2 and by conparing themw th corresponding data stored in the
nobil e station. Since the packet |length of the uplink transm ssion request
3is five, rendiimegldht 8 2@Iﬁﬂ@tﬁr@@Goﬁe§QNﬁh%ﬁb@$etBéahﬂﬁﬂeistation
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of the control drr?mlilﬁhxatthcentsh%égmﬁ 2 u &teep Sthe &\b@mtlhxlec mobi | e ]
station s s the | ast packet 005 3 tineslot_0 in_the
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timesl ot assi dritegwsf b8 . tﬁd)transn153|on request 3 Then, the nobile

station checks the controkif nig s 9t 2 0rebwentdie: f419eRi3gSeAS to recogni ze
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is conpleted si ntP§n§ﬁV%§?%ﬁlF§ E&RpI&Yed i

transmission request arises in the mobile station in

15 step 61, the mobile station receives the control-
mini slots in the tail end of a frame in step 62 and
checks whether there is an idle timeslot in the next
frame in step 63. When there is not any idle
timeslot in the next frame, the mobile station

20 checks whether the mobile station is in time-out or
not in step 64. When it is in time-out, the process
ends as the transmission is incomplete. When it is
not in time-ocut, the meobile station waits until it
receives the control mini-slots in the next frame in

25 step 65.

When there is at least an idle timeslot in
the next frame in step 63, the mobile station
selects an idle timeslot randomly and sends
information where information bits which represent

30 the packet length L, the maximum number of timeslots
B, the desired number of timeslots E, the minimum
number of timeslots W and the service class C are
added at the head to the mobile station in step 66.
Next, the mobile station receives a control mini-

35 slot sent from the base station which corresponds to
the idle timeslot sent from the mobile station in
step 67, and the mobile station checks whether



step 52. On the other hand, the length of the downlink transmssion 2 is
ten, the downlink 10 transm ssion 2 continues at the tine of thezﬁrﬁﬂbNBﬁ
(Steps 53, 54). Fig.16 is a flowhart showing the operation of the nobile
station. Wien a transm ssion request arises in the nobile station in 15
step 61, the nobile station receives the cgptrol- mni slots in the tai

end of a franme in step 62 and checks whether there is an idle tineslot in
the next frame in step 63. Wen there is not any idle tineslot in the next

frame, the ”Db'tlxeaﬁérﬁi!sg'io%o &hf&&éa@hg}h%tt he, mppLhecgtat il s in

time-out or not in step.64. When it iS in time-out, the process ends as
t he transn1SS|&FQ%FWhEEMﬂWHQ?1¥%entP? robids §hatinB- settramenibhil e

station waits wnd |:J.Ihforfn%0ﬁ_d4€311ﬁ h§t§pﬁt rs@l dﬂdll?§| O&Eetrréltdle Wexh frane

in 25 step 65. ,\Wen there e ti nesé . the ng t frame
in step 63, theHouta gfatloﬁegﬁﬁ%ﬁT§S§ﬁ°Wﬁ EXFHeSFof i%ﬂﬁﬁny gﬁd sends
i nf or mat i on5 whermo ¢a$ er anidisoraDi tise whi eh sméprsisent 1 80i hkempdokied . Iength L,

t he maxi mum nunber of timggl gt sch B, t%ggsggggﬁgglqggpg%sgf ti e {Qﬁs t he

m ni mum nunber of timeslots Wand e service cl ass are added at the
head to the noBile BeRLL6N SR tEp %@?CkﬁbﬁPﬁﬁhﬁFnB%Fkétstat|on receives a

control mni 3%;6d®0éms88E ofnr G t&tﬁn@ﬁéeeatahi cgtey@irch CoWhesponesiko the

idle tineslot sent €n1th nobi | e statlo &ﬁ% $ and the nobil e
stati on checks SH&h&He 9v Pfoses ans SR ohtsdécd&ds or not in
step 68. Vi&n damg&atsého¢H&uqullhesnammqasa@mtnnuaetMmﬁnﬁm$ssub@

I nformation ingf ed?élxg g%ﬁoﬁa%ewme%‘%ﬂcs t1e PHEDRL Q! £rame

retransm ssions ‘excee it 5 brocess ends as the transm ssion is
i ncompl ete.  WHH-$he?FPafSHHIYh SBcEEEFs 9 step 68

Fig.17 is a flowchart showing the
operation of the base station according to the

15 second embodiment of the present invention. When
the base station receives an uplink head packet from
the mobile station or when a downlink transmission
reguest arises in the base station in step 81, the
base station assigns timeslots of the desired number

20 if there arxe available timeslots more than the
desired number of timeslots in steps 82 and 83. If
the number of the available timeslots is smaller
than the desired number, the base station waits for
the next frame in step 84.

25 When at least an timeslot is assigned, the
base station notifies the mobile station of the
timeslot assignment state U/D/I, receive
verification data PE, the allocated timeslot numbers
AL of the next frame by using the control mini-slots

30 in step 85. In the case that there are changes of
available rescources during transmission, if the
number of available timeslots is equal to or larger
than the desired number of timeslots (when YES in
steps 86 and 87)., the base station maintains the

35 current state. If the number of available timeslots
is equal to or smaller than the desired timeslot
number {(when NO in step 87), the base station waits



the nobile station checks whether packet transm ssion is conpleted in step
71. When it is conpleted, the process ends. Wien it is not 10 conpl et ed,
the nobile station continues transm ssion by using information tindglbiNs005
in the next franme which are assigned in step 72. Fig.17 is a flowhart
showi ng the operation of the base station.according to the 15 second
enbodi nent of the present invention. Wien "tthe base station receives an
uplink head packet from the nobile station or when a downlink transm ssion

request arises uiﬁdffetﬁgs?l%@éf%!gvigggb%je £ e s 88 %%Q&&%ESE%”S
tinmeslots of the desired nunber 20 if there are available tinesiors nore
than the desitéx® riaBerest NUHRSET 085 FAMSISSREB2langters 188 amé BBrber of

the avail abl e Winems! o8 bais¥TBdLfiokh Bk desiied AYwbep 1 tfle base
station waits for . the ngxt frame . in step 845. Z%V\hen at | east an tinesl ot
i s assigned, tR&CHaEe(YPED dFhotT FEEPL A€ moli 1% BEEEI ST adE 2 heSePPRes! ot

assi gnnment %t attehd)/ Plhesledeiass iymemeht cattiaae daf atlPk, nkke &danat ed

timesl ot nunbers . ALy gl bhe Xt Jganpe by sidg. 1heogLEal JE Naa! phe 30
in step 85. In the tase t'Hat ere are changes of ~avarl abl e Tesour ces
during transn sdilgrcatedt Rdmaabmlernghbavaillaiwl 1 i hestbesmobie@ial to or

|l arger than tha fesbredynuderg ofhd i 8Bakels when-YESti in shaps 86.and

87), the base station maintains the 35 current state. |f the nunmber of
available timeslots is eddal*% 37°o%ralrery tREC Q8 Fred 19 RRF bt
nunber (wieh NOfi issépp 82) ,- the haseadfad en saitsne21JENROIbe p8Ftunti |
t he nunber of i I ' ts gHcrea t h l.r.ed nunber of
timeslots in s?’\éé;shg% gﬁgbgg%E’OV%e%@t}ilg %g%eleg'} a%i%%(_g?gggi%vej; t he | ast

upl i nk packet (when YES i Figt-df gtfyovwshe Badd 3 af?bhoBeRds T3 tRebiilfesl ot
assi gnment st atsa-pf i bReap@drdirafet8Sthe embodiment of the present

invention. The mobile station includes an encoder

15 71, a send control circuit 72, a modulateor 73, a
logical operation circuit 74, a decoder 76, a signal
separator 77 and a demodulator 78.

Fig.1l9 shows a configuration of a base

station according to the embodiment of the present
290 invention. The base station includes a demodulator

81, a signal separator 82, a decoder 83, an

informing control circuit 85, a logical cperation

circuit 86, a demodulator 87, a signal multiplexing

circuit 88 and an encoder 89, a timeslot assignment
25 circuit 90.

The opefation of the mobile station and
the base station will be described according to the
embodiment.

When the mobile station needs to send an

30 uplink message, a process such as an error
correction process is performed on the message in
the encoder 71 and the message is input into the
send control circuit 72 for transmission. The
logical operation circuit 74 generates partial echo

35 data (PE in Fig.l4) by extracting a part of a bit
sequence of the uplink information, inputs the
partial echo data into the send control circuit 72



"I" (idle), the receive verification data PE and the allocated tinesl| ot
nunmber AL=null to the nobile station by using the control mni-slot in
step 91. In the above-nentioned process, the part 10 of steps 827 JiBkills
called a sequence 1 and the part of the steps 86 - 89 is called a sequence
2. Fig.18 shows a configuration of the nobilg station according to the
enbodi nent of the present invention- The nobile station includes an
encoder 15 71, a send control circuit 72, a nodulator 73, a |ogical

operation Circuifidf, sdddechdere 7Bard i8h0NddraSeparator 77 and a
denodul ator 78. Fig.19 shows a confi%uration of a base station according

to the embodi ment of the prEgehtmedglphvent] dnderréudadest@tantionel udes a
denodul ator  8lth@ bhgrals txepBs @t OTh82 s id L odepadat odn 1 Nf 95 FkRG et rol

circuit 85, a l,agical qQperation. circuit. 86 de ulator 87, a signal

mul tiplexing cf uF?ngggﬁup%ﬁﬁéEESEEr%ﬁfmaEQ?ngggBt%ﬂﬁnkﬂﬁ%ﬁ? t%?
circuit 90.35Thecopereatli ovinf-s$hetsobnite stret i Pndndonttire baserstuati oz wi | |
be described acgosdi NGnleO fdie; @npeg%g%%tﬁé@gﬁkgh@igg@ﬂéiét%%bgﬂgneeds -

send an 30 upl]nk nessage, a lroc_:ess such as an error "correction~process
is perforned on the2fedddgd iV It heterdgddrovif aad the defhgelds.i amd
into the send geattel teidmemisI2ohobet RAMIASSHARstTRE drRgi €ahigBeAt i on
circuit 74 gener.ates @arti%{ echo iS data (PE in Fig.14) by extracfing a
part of a bit S&quBRcESES e lipftRkSinformation, inputs the partial echo
data into the send controlWlodm culiie B2s2 2 tHIN@D05ecelf ashitdie sbores ,t he

partial data. The dgopgeatey J8-dermndylalas daj a hrgmy tifbf rbf’;ge ghation.
The signal separator 77 separates _the Ccontrol mni-slots fro f%e data and
i nputs the for the message and the QoS reguest (QoS request
part in Fig.1l4)} which are included in the head burst
are input into the timeslot assignment circuit 90
15 via the demodulator 81 and the signal separator 82
as shown in Fig.19. According to the result of
timeslot assignment by the timeslot assignment
circuit 90, the timeslot assignment state U/D/I
(U/D/1I 36 in Fig.14) and the allocated timeslot
20 numbers (AL 38 in Fig.l4) are input into the
informing control circuit 85. On the other hand,
the error correction process, for example, is
performed on uplink information from the mobile
station in the decoder 83. As a result, decoded
25 uplink information is input intc the logical
operation circuit 86. In addition, partial echo
data generated by performing the same process as
performed in the logical operation circuit 74 of the
mobile station is input into the informing control
30 circuit 85.

The informing control circuit 85 sets the
state U/D/I, the partial echo and the allocated
timeslot number for each information timeslot as
inferming data. The informing data is sent to the

35 mobile station via the signal multiplexing circuit
88 and the demodulator 87.

In the mobile station, the informing data



5 control mni-slots into the send control circuit 72. Then, the nobile
station selects tineslots having "I" as the UD'I information fron1tn

|l eft side, and starts transm ssion of a head burst at the timng ot | ﬁﬁ@S
selected tineslots. 10 Wen the base station receives the burst, the
nunber of packets (packet length L in Fig.k4) for the nessage and the QoS
request (QoS request part in Fig.14) which are included in the head burst
are input into the tineslot assignnent circuit 90 15 via the denodul ator 81

and the signal isepeigher i82o ahshewRai Bohitgold. c A6QE @I MG ta 4 hepgesul t of
ti mesl ot assignnment he tjnesl ot assi nrrent circuit 90, the_timneslot

assi gnnent st atEMYH ag:?t"j"/ B/ i P& § ?ﬁ’)ajarﬁ)e?%aép%ggt ed TRfesl ot 20
nunbers (AL 38gandﬁgoﬂﬂroar&nﬁuuﬁtlmnocbm@aﬂgéothbngaQQmaxﬂe@héCUIt 85

On the ot her d IRl Gof
perfornmed on u%‘lq1 n‘kt ?OI’%I’YH% on 1 (‘% gt % CEI ?a‘fllg afie%gagr 83.
As a result3 d@dxme@d2$nu;‘f@henqugﬁ@aha@p@mts;tqmpmrcml@ t'fHe | défrenl

operation CircyiHeB6arbnta@diddn), PREL halblqcéﬁostalaiangﬁﬁ%rgaetsedtmt
perform ng the sare grocess as erformed in th I call operation_circuit

74 of -the nobiSeRstARt8niSs 5 vedt §OrREGHY%r mi igeBontth§ mBBLEfr cuit
85. The i nfor matgh €ooh abceigsid ta8Sigekd tthameslate kaDhls, tiche parti al

echo and the al] ocat el(Jj ttl rg%slr@a%gyg}gegccg toq} e{gf QBQH A sl ot as

i nform ng dat a. S %he T Af or Fin ais sent 5 " nobi I st'ation via the
si gnal mul%@ pl écmmfng@tcmumbeEBB e thetbdenpduitat ©¥aB%. In the nobile

station, the informng dag@e 3N 8008he PariSidNPHERLNER D Ea BENHot
control circuit 72 via the. de du ator 78 and the S|gnal separator 77. The

send control ci®tRi$2%8  coiFarEP the PARLEAR dthpts fOr tramsmitting

the head burst again, and, then, the mobile station
restarts transmission immediately or after a random
15 time when U/D/I becomes I.
[third embodiment]

In the third embodiment, packet
transmission is prioritized and timeslots are
assigned by using the QoS request according to

20 traffic state at the time of packet transmission
acceptance.

In this embodiment, the prioritization
includes two stages which are a service class 1 and
a service class 2. However, it is possible to

25 provide more service classes such that timeslots are
allocated more flexibly according to multi-QoS.

In this embodiment, channel (timeslot)
assignment is performed so that desired guality is
assured maximally for a user of the service class 1

30 (high class). For a user of the service class 2
{low class), channel (timeslot) assignment is
performed on best-effort basis.

In addition, gquality is degraded for the
class 2 user in higher priority when traffic is

35 congested at the time of packet transmission
acceptance.

That is., as mentioned later, when



I nput fromthe signal separator 77 with partial echo 5 stored in the

| ogi cal operation circuit 74. When they are the sane, the nobile s%zatﬂim)m%
judges that sent data is received correctly. Then, the nobile I on
accesses assigned tinmeslots so as to continue transm ssion accord| ng to the
assigned 10 tineslot nunbers AL in the nexsfranme. Wen both of the
partial echo data are not the sanme, the nobile station waits for
transmtting the head burst again, and, then, the nobile station restarts
transm ssion i rawdi debly drimsfseota ﬂandc.imsm;foid:henMélmrU/dD/dlé)esonres l.

[third enmbodi ”?%ér' “t&ﬂ%stlm{sd %Ogbg‘i%%edoaﬁé@t Ehérég 0SS

prioritized and tineslots are assigne using t req ue§? acco?dlng
to 20 traffic SBtetapdtRES %R %@rﬁaékéhestlﬁ%ﬁ%rﬁgsPéﬁerac}tfé{ﬁ%nce In this

enbodi ment, thevet@iht ftZLﬁ’ddsOIbté; nglredere tewe §t ages nehi ) 85818 gSYrdLe,
class 1 and a servijce cl 0ssi blgto 25 provi d% nor e
r

service cl assed” %lﬁ tRat Jr‘g?i ‘é{ﬁéc Ialroe‘(:zf?‘(qe?ilﬂﬁf3 TGt §S2cBbr di ng
to multi-QoS. Ilirhd hm$némbodinmewiier chntéhme(tliotes| of ) thassiegnnerd tiass

performed so that Orggﬁaﬁ,g S dYoLe GRS THCLIR NS | ¥ ka b Ue Shn Bl N

servi ce cl ass | ass a user e sérV|ce class
class), channelaX#i tﬁﬁ§ll€f1)8f3a§s‘l FRBAES| §f déreg diﬁ-‘r%ldrgﬁ pastbedf f@ft basi s.

I'n addition, qualhdy1bssdegr aded Eossthe C|’I&§e9 2iHEBN oit HOhef@riarity
when traff“j: IS 35 congested at the tlge acket transm ssion

accept ancel O ThatP 18, Ca8eheftiOrity® AL E =% Y¥RT2005 -38 available
tinmeslots are insuf f i ci enfTHfeort omebass tonfsaryrdtnes! offs Are @ssrgned for

the class 1 usQ&n@Udiment is the same as that of the second
embodiment which is shown in Fig.14. The operation
flowchart of the mobile station of the third

15 embodiment is the same as that of the second
embodiment which is shown in Fig.1l6é6.

Fig.20 i1s a flowchart showing the
operaticon of the base station of the third
embodiment.

20 When the base station receives an uplink
head packet or there is a downlink transmission
reguest in step 101, the base station checks the
service class in step 102. When the service class
is 1, a preocess (3-1) shown in Fig.21 is performed

25 in step 103. When the service class is not 1, a
process (3-2) shown in Fig.22 is performed in step
104. The process after the step 103 or the step 104
is the same as that of the flowchart shown in Fig.17
from step B85.

30 Next, the methcd ¢f timeslot assignment to
a class 1 user will be described in the following
with reference to Fig.21. When the number of
available timeslots is larger than the maximum
number of timeslots (when YES in step 111),

35 timeslots of the maximum number are allocated for
the user in step 112.

When the number of available timeslots is



deleting one or nore tinmeslots of other users, wherein tineslots are
deleted in the following order, 5 which is, tinmeslots which are assigned in
excess of the m nimum nunber of timeslots of the service class 2y 9njyRi 24BEM
timeslots of the class 2, tineslots which are assigned in excess ?)fz t he
desired nunber of timeslots of the class 1zgThe tineslots deleted in 10
this order are assigned to a new user. The tinmeslot configuration of the
third enbodinent is the same as that of the second enbodinent which is
sﬂowg in Fing. ééma‘ﬂ@ﬁaﬁp&ﬁahi ahe fiovchant nathvde vwbi Lergkat itvmaef thie

third 15 enbodijyent_is the.sane, as_that of the second, .enbodinent iich is
shown in Fig. 1g.eslllirgf§0n}”s°b§rpﬁovﬁ:%a %mgﬁg\?ﬁtnsg (t"ﬁéen op8r &t Gt %mlg)base
station of thethws ralvadhbbdiendriime 200 Whearehe Nasm ¢ At fomr rdoeiwesran
uplink head pagkety %Pﬂgr_e is a downlink transm ssion request in step
101, the base Station checks the service class in step 102. Wen the
service class is 1, a prBBeshq Rthesnhbdndi.n M 28 Fasgerfort® 25 in

step 103. Wenpthfh&eryEcaveliasois fidhedlots rOPCass1{8r2)ndipwnen Fi g- 22
is performed in ste

| 104. . The ocess after the st 103 or_the p 104
is the same as dter%?tlpeo‘? ‘E‘H@bﬁlro%aﬂm§ﬁg\%%si =R 1‘2 St t8m°&%h %25?30
Next, the nethetheof theeshoat massighnehnetdots citassh langeas@ildnédé for

described 10 Red U1 QULNG  Wel TA] CLEREES! O£l hlmi NERQ! bﬁ:rfwg?e%f()f
avail able tineslots 1s l'arger than the nmaxi num nunber of tineslofs (when
YES in stef 11Timessl ot fedpst £ thbaRBxPmARSTunber LaFgeal 1@ eiRfor  the

user in step lhamddenckhe rureraef avakl almrdlides! ohssite? 1219 UNs2005
-39 smaller than the Tpxi TUm QUTHEL, DYt £l 3R0%h 48N, thEers 1n
decreasing order of the number of excess timeslots,
and the released timeslots and the available
15 timeslots are assigned to the class 1 user in step
116.

When No in step 115, all or a part of
timeslots of one or more class 2 users are released
for assigning the timeslots to the class 1 user in

20 steps 117 and 118B. That is, if the sum (w2) of the
minimum number of timeslots of the class 2 users 1is
egqual to or larger than a shortage s (s=5-mw2) in
step 117, mw2 timeslots are released from the class
2 users and s timeslcts are released from class 2

25 users in decreasing order of the minimum number of
timeslots, and the released timeslots and the
available timeslots are assigned to the class 1 user
in step 118

When timeslots for the c¢lass 1 user can

30 not be assigned fully even when timeslots of the
class 2 users are released (when NO in step 117).
one or more timeslots which are already assigned for
each class 1 user in excess of each desired number
of timesleots are released for the new class 1 user

35 in steps 119 and 120. That is, if sum (mel) of
timeslots in excess of the desired number of

timeslots of the class 1 users is equal to or larger



desired nunber E of tineslots (when NOin step 113), the available
tineslots are allocated for the user in step 114. 5 On the other

the case of the nunber of available timeslots is smaller than th des qﬂgd
nunber of tinmeslots (when YES in step 113), when the sum m2 of tineslots
which are assigned for the class 2 users i4pexcess of the m ni mum nunber
of 10 tineslots for each class 2 user is larger than the nunber of a
shortage S of tineslots in step 115, S tinmeslots are released fromcl ass 2
users in decr edsangaorsdlmrtoawehesmﬁmers-ofz gxtess teipmedlot stheand t he

rel eased tinesl l e ~15 1 S-a i gned the £l ass
1 user in step Pﬁrﬁ%éﬁ% ?lﬁéqg 2 igl,e' a ?égg 521 [[]%ret%%gf Eferéglegts dc

one or nore cl aPs%dZSGSérJéﬂea?:boFél @ﬁsé@e fcdlraﬁﬁslgﬁﬁﬁgst ﬁ’é-‘eelmbhmsgdto the

class 1 user inR03gterssiliyapdadi8orThle iumblrt Be SUBdyR) of the
mnlrrumnun‘?er of tlTasIots of the_class users.i s ual to or |ar
g 4

than a shorPaget SP¢E185MAN | HiteRt épl117T - t Fhesratleassd rb185se@ srom
the class 2 us&i@ &héd svtdikesbiéstamesrelteasafefl nemignass 2o 25 n&e:rs in

decr easi ng or de QI' theilnabﬁmeg%ml%nb%%e?; tﬁégg%?% iao%{]%lert%f § % user in

tinmeslots and t avai i meslot's "ar e "assi gne
step 118 \Wen t¢h®§$otls U¥sH7T3 hefcfhgs sEmMise?oR@AT 130 .nonheomsBPgRe® T Ul | v

even when ti rresméStafrgtéxe cTh3§S120d36f Sﬂ?é@e@' gased oehernd bR sStiep
117), one nore tineslots wh#]ch are already assigned for each class 1

user in exl:gss ot 8aCR & G e NGHDER TG I9PE%l ots are rel eased for the
new class 1 user 35 in stefisedlfimadld2@ abhatnos, fufll lyumgsrednedf for

timeslots in exﬁﬁésngfw t&eaéj%siﬁge@’%@%r 054%té£”‘Eﬁ'eora%oQ;elrﬁ'gnEE%%%dl

users is equal to or larger UN 2
processes (when NO in step 119}, timeslots which are

in excess of the minimum number of timeslots for the
15 class 1 users are used in steps 121 and 122. That
is, if (the desired number of timeslots - the
minimum number of timeslots) is equal to or larger
than a shortage sss (sss=ss-mel} in step 121, the
excess timeslots {(sss) of the class 1 users are
20 released and (mw2+w2) of the class 2 users arxe
released in step 122. The released timeslots and
the available timeslots are used for a new user.
When timeslots are not fully assigned for
the new class 1 user even after the above-mentioned
25 processes, the base station wait until the next
frame comes in step 123.
In the above-mentioned processes, a class
2 user which has timeslots of fewer than the minimum
timeslots ceases transmission temporarily, and
30 restarts transmission as soon as necessary timeslots
become available in step 124.
Next, a channel assignment method for a
class 2 user will be described with reference to a
flowchart shown in Fig.22. This flowchart
35 corresponds to the step 104 in Fig.20.
When transmission request of class 2 is
received, the base station checks the number of



than a shortage ss (ss=s-w2) in step 119, the tinmeslots (m2+w2) of the
class 2 users are released and ss tineslots of the class 1 user s angy 2005
rel eased in decreasing order of the nunber of excess 5 tinmeslots In step
120. Then, the released tineslots and the available tineslots are assigned
to a new user. In step 120, when there arga plurality of class 1 users
of the sanme condition, one or nore of the target class 1 user where a part
of tinmeslots is 10 rel eased are sel ected randomy. Wen tineslots are not

fully assigned {w4i1bBacnawfdasstd Usersauen it er whize, ahovesaRBLiONEd
processes (when hKlﬁn j}ep 119%1 %IﬂES|OtS ich are_ in excess of the
m ni mum nunber HY2LEARCISIPOTLIPRE 35 & 1-9s8Fs 1aTdqik et #R $béps 121

and 122. That maximfim(tthenlesi oedtamesdrons (whesl ¥ES -id hetepi nizmym
nunber of tine S) .l r_lar hqrt age sSsS.
(sss=ss-nel) iﬁhg epakgfﬁﬂfﬁQU$§§%eS§ ﬁ%ﬁ%% % gg(ggé)%gﬁ qﬁéeélégssfeﬁéers
are 20 rel eased 3dd (WR2AVX)hofnuhbes afs vaseablar ¢ imed kabadisn step

122. The rel easgl i h BRSholsh apde HAR18YA |ARSt | aﬁsltqmﬁ@twfﬂof Qp & new
user. When tinmes|ots_are not fullé%a33|gned for the new class user even

after the abovesh@Rttoddd PWE prHEEEsddan N HaBandfEM SHMREE ftil the
next frame conesimasibep 128 1n thepalhdve)r nenhéoaedipaddassesmegloltass 2

user which has é%é'ei's%tifgn%fa ;Fggrthﬁa%fa%e L oum S E%%;SS“ P35%%5%en
transm ssi on tenporarll , an (estarts %ransn1SS|on as 'soon as necessary
ti mesl ots lBecoire anaimbgll of nagadpadblse tNaxeslatehdmnemakkepniBan net hod

for a class 2 user nWde P& deschi Rad Wilde 4 2de5eneest qra_sEéFgw@b@r)t, shown
in Fig.22. This_ flowhart 35 corresgpnds to tfe step.104 in |9820. VWhen

transmi ssion refi@sPase ARE2% | §X1PEC iV P he®BESE G | oRT ERECKE S he
nunber of 2 2 JiMBRAB05n step 135.

Each of the configuration of the mobile
15 station and the base station is the same as those of
the second embodiment which are shown in Fig.18 and
Fig.l9 respectively.
[fourth embodiment]
In this embodiment, a method will be
20 described in which the number of timeslots is
changed according to the sexrvice class and the QoS
request when the available timeslots decrease or
increase during packet transmission. In addition,
when the available timeslots decrease, timeslots are
25 deleted such that quality of class 2 users is
degraded in highef priority. That is, as mentioned
later, when one or more timeslots are deleted,
timeslots are deleted in order of timeslots which
are assigned in excess of minimum timeslots of the
30 class 2 users, minimum timeslots of the class 2
users, timeslots which are assigned in excess of
desired timeslots of the class 1 users for assigning
t0o a new user.
The timeslot configuration of the fourth
35 embodiment is the same as that of the second
embodiment which is shown in Fig.1l4.
Fig.23 is a flowchart showing the operation



-41 available timeslots in step 131. Wen the nunber of available
tinmeslots is equal to or larger than the maxi num nunber of tlneslob@e@mgen
YES in step 131), the nmaxi mnum nunber of tineslots are aSS|gned

132. When the nunber of available tinmeslots is snaller than the maxi num
nunber of tinmeslots (NOin step 131) but +é&2ger than the m ni num nunber of
tinmeslots (NOin step 133), the available tineslots are assigned for the
class 2 user in step 134. Wien 10 the nunber of available tineslots is

smal ler than tA€ Alfbdra®s® aAtALAOM tA9RBTGLIBI( YEStD® sieprtiB3), the base

station tries tiRBokalinass] INEERLRILAY OfEqubhREE 41)N 55 %éSéasEa%aC% the
configuration O%E%Hﬁ-gﬁ Ile 15 station and the base station is the sane as

those of the s dof FERRT®RiSc 1R CRABAADI AYE I 9 st BaRSMEiS§ N
respectivel y [fwiitth berbbesaenbkdln this enbodlnent a nmethod will be 20

described iR which the nu o] [ lots | nged ,accor di g the
service clags and the Cpsmygéauég%r%ﬁéﬁ;t eC§33 6?%q¥“%E%Y%%gg8é rease or
i ncrease dur|ngrﬁa@MaCQ3ah%ﬁﬁssnoﬁtﬂnlbﬁbitibhe baisen sthet doai kaglaks

timeslots decre@ﬁethtéfre@h@t §va&qa%i@e£@£eqr§%%h ihategyal iy Ofegl 285 2
users is degraded in _higher grlorlt That I's, as mentioned later, when

one or nore tinBEEBt <Nf 2RI LEREE TESRAILTGRS APETESISS e | RLOFAES dfs-
timeslots whichl)as@oagsi gnerign2@xaes paof £ Gk quimt isess 014;3of timen30

class 2 useps, ghnlgwgt ggféo gsgtrkﬂf Qh?sﬁﬂ@ .ﬁégﬂg Sé ngs mhlch are
assigned i N~"excess oOf esitéed tfineslots é class usef sP or a55|gn|ng
to a new user. TheZ2t)i rdxdwr EonFilgurdt iloh BErfhemduritth sBSpehhddi nent i s

the sane as that of the segopd, ampodidmyd whieh 1S TWWoiReh gnkh Fig. 23

is a flowhart sﬂomnn%_the oEeratlo
S east a timeslot which lS reJ.easea or

when system resources increase, that is, the process
15 of the step 143 will be described with reference to
a flowchart shown in Fig.24.

The base station checks class 1 users
having timeslots less than the desired number in
step 151. Then, the base station assigns timeslots

20 additionally for the class 1 users in decreasing
order of the number of the shortage of timeslots
with respect to the desired timeslots, wherein
timeslots are assigned to each of the class 1 user
until the number of timeslots becomes the desired

25 number of timeslots in step 152. Instead,
additional assignment can be performed randomly for
class 1 users having less timeslots than the desired
timeslots.

When one or more available timeslots

30 remains after performing the above-mentioned
assignment (YES in step 153), the base station
checks whether there is any class 2 user which has
less timesleots than minimum timeslots in step 154.
Then, the base station assigns timeslots

35 additionally for each of the class 2 users in
descending order of the number of shortage of

timeslots of the each class 2 user with respect to



2 2 JUN 2005 -42 of the base station according to the fourth n&ﬁg ﬂhﬁ
A process (sequence 4) in the case that avail able resources are HBE
during transmssion wll be described. 5 Wien there is a change in the
avai lable resources (YES in step 141), the base station checks whether
the avail abl e resources increase in step 142- \Wen the avail abl e resources
I ncrease, a process (4- 1) shown in Fig.24 is perfornmed in step 143. \Wen
10 the avail abl e respurces do not increase, a process 4-2) shown in
Fig.25 is perfdited®iRi8Eap ymPer Nakt LigesiRiessUDhidh the FarmleFedfuhen
there is at | eastma@slbmeslogt élﬂ.’tlzl@hcﬂ_asl%ebeafs&ik cwecwﬂ@@ e HahBEPUBLEES

I ncrease, that is,.the proce t15 of §$ﬁp m% be described with
reference to a?%ﬁ%wkﬂagﬁﬂﬁ? $niki§ e bas®® 5PA6 0 THEeREeBlfass 1
users havingInamsbetpeM£QIm¢®ﬂrahéoméalﬁaivnmbelass 2stegedbl. Then,

t he base station assigns t ass 1 users in
decr easi ng gorder of the EL er O?oggsgqggiﬁgpght %?%&s&§¥§4 W th respect
to the desiredaV¥esfbls, ﬁMﬂﬁ%%%tstﬁﬁﬁ§ﬁ@ﬁ?%ﬂf¢%@§l@ﬁedﬁhﬁe%@htbﬁ t he
class 1 user widp me wrltlerb@faéwe_s_lb@tds WIeQOesr bprendesiteda 25 nunber
of tinmeslots |gisteg ead 5 addi ti onal assignnment can be perfornmed
random y for b Eaﬁ efgl A9 ng°ress timeslots than the desired

ti meslots. Wien one or noAs @ldwvabie Fﬁ@e@&ﬁs;wm®nr§naM&ikﬁmbﬁ

per for m ng, § he ;ahoves geat e%%a&smm% S '@1ﬁ&§ﬁ.ojc%3)a 4 he base

station checks whether there is any class user ess timeslots
than nini num t ikt bed iR e BBULOWTREN OTIARE hasEMeEALIten WskFgnare
timeslots 35 adidignalll ¥of axeasch of the @liasisnZnusem®eirn ofdescendi ng

order of the n%ﬂBﬁés?Ltghgﬁﬁgqglg;s 2 users (steps 162 - 164},
minimum timeslots {step 165 - 167), timeslots which

15 are assigned in excess of the desired number of
timeslots of class 1 users (steps 168 - 170},
timeslots which are assigned in excess of the
minimum number of timeslots for class 1 users (steps
171 - 173), the minimum timeslots for the class 1

20 users (step 174).

When S timeslots are decreased in step 161,
if the sum (mw2) of timeslots in excess of the
minimum number of timeslots of the class 2 users is
equal to or larger than S in step 162, 5 timeslots

25 are deleted in descending order of the number of
excess timeslots of each class 2 user in step 163.
If mw2 < S5, mw2 timeslots are deleted in descending
order of the number of excess timeslots in step 164.
I1f the sum (w2) of the minimum number of timeslots

30 of the class 2 users is equal to or larger than s
(s=S-mw2) in step 165, s slots are deleted in
descending order of the minimum number of timeslots
in step 1l66. If NO in step 165, w2 timeslots are
deleted from class 2 users in descending order of

35 the minimum number of timeslots in step 167.

If the sum (mel) of timeslots in excess of

desired number of timeslots of the class 1 users is



timeslots of the each class 2 user with respect to 2 2 JUN 2005 -43 the

m ni mrum nunber of tineslots until the nunber of tineslots of each class 2
user becones the nunber of mninmumtineslots in step 155. Instead,?7 JUN 2005
assignment can be perforned randomy to the class 2 users. 5 Next,
processing in the case that available timslots decreases, that is, the of
the step 144 will be described with reference to a flowhart in Fig.25.

As shown in Fig.25, when S available 10 tineslots decrease in step 161,
tinmeslots are Qﬁﬂéieaolﬁﬁfkﬁ¥%ﬁ¥oﬁpﬁ@ GrdersstFnEd)otds wHieh 468, ss

assi gned in excesst of atlae dd i vaum mun‘a@rsdéfndim@%k@b% foar wl@sguAbesers

(steps 162 - 164 n1n|nq$1t|%§ %ots (step %Hg g% tineslots mhlch 15
are assigned i P lex8BEESSt QFFed™ndfset 017t NGt $brSteRsL 0 user s
(steps 168 - 171&)1 timeedlodis aihe cedre eassirgndescandicgsomiet hof mie num

nunber of tmesg|n Fég;n?rrﬁ;%r L HSef e%it et%?ﬁg&:{}\htﬁze’)ciatshse R

timeslots for t users Stinmeslots aré
decreased in sﬂép 9Bep 170 theIguthnﬁﬂyldmwfhhe@fotémﬁﬁléwﬁéssﬂof t he

m ni mum nunber eQIcé!;geé'f()tt?hé)fmixli'ﬁmﬁﬂna%%n%éis%ﬁ t $me8qUals tor Ofnkar ger
than S in step 162, tinmeslots 25 are deleted in desc d|n order of the

nurmber of excé%%a??nésHﬁ%¥%ﬁl%a%ﬁuéﬁa§§ PrsErTPRT st S 1f m2 < S
mMV2 tineslots aresslebeted li)n desseadi agl omhy miotheammﬂﬂyleﬁeéxmass

timeslots iﬁasﬁfeg s d8fta 1 nld ézhc?%f“{;%(‘é@k % %E”%E' QHE‘Q%”J‘H iélllv”c@es' ots

30 of the ¢© users i°s u or han s n ste
165, s slots arier deteped 14+ d%%c@ﬂdﬂﬁg&ﬁQRwlb¥ t Wl mtdimam atEbar eof

tineslots in depetbl. if NYtangiep $ReDot i PRSI Alilbde olebated s rom
class 2 user3|gaggggggglnqlorder ot 35 Lheﬂnr%ggnkggggakég ékneslots in
step 167. ‘

deleted in descending order of the minimum numbe:: of

15 timeslots in step 174.

The user in which timeslots are deleted to
less than the minimum numbker of timeslots ceases
transmission and restarts when necessary available
timeslots are assigned in step 175.

20 Each of the configuration of the mobile
station and the base station is the same as those of
the second embodiment which are shown in Fig.18 and
Fig.1l9%9 respectively.

[£fifth embodiment]

25 In the fifth embodiment, prioritization is
performed for packet transmission and one or more
timeslots are assigned by the Q0S5 request according
to traffic state at the time of packet transmission
acceptance. The difference between the third

30 embodiment and the fifth embodiment is as follows.
In the third embodiment, guality for the class 2
user is degraded by priority when congestion occurs
at the time of acceptance. On the other hand, in
the fifth embodiment, timeslots which are assigned

35 in excess of the minimum number of timeslots or the
desired number timeslots are deleted in higher

priority.




If the sum (nel) of tinmeslots in excess of desired nunber of tineslots of
the class 1 users is 2 2 JUN 2005 -44 equal to or larger than ss (ss S- ﬁ\?)
in step 168, ss slots are deleted in descending order of the nuniddr UKot
excess tinmeslots in step 169. If NOin step 168, nel tinmeslots are deleted
i n descending order of the 5 desired nunbersef tineslots fromthe class 1
users in step 170. If the sum(mM) of tinmeslots in excess of the m nimum
nunber of tinmeslots of the class 1 users is equal to or larger than sss
(sss=ss-nel) i n step 171, Tes odwt Sgaretdeieted ant ifledestend] ngher der of
the nunber of gxoess LhEedlGiche ifSEER Lite Ifs NALD sken 7l mihq

tinmeslots are ~deleted in descending ord e nu exce
ti meslots in se8PaFBmepfeshoyyy iy n%éﬁot@ arez‘x HePeebaritn afesdendi ng or der

of the mini rrurruwﬁs&tlah o]f5ttr1éf&§d)@i$.e| B+l /s IH@ 'é%%fe i Woh gl
tinmeslots eted to ni mum nun}p ngé timeslots ceases
|-

transm ssi 0 r%%?a???o\ﬂ%gr?%%%%s'gﬁpf/ AP ots are assigned
in step 175. 20 Each of t e poonde gar fivroohahn direg m:)Ib)eI elm:etgalidmmramﬂetrhe

base station i a S ¢1ps e are shown
in Fig.18 and §“Iglt rﬁl ?gssg’ecti | veletﬁ)(i”[r%a Pt%h%e%{c}%?ie f %fegf ifth
enmbodi nent, prF@rﬁqlﬁﬁﬁﬁoﬁqlslo"ﬁer?%?nﬁ&qwcyiac%e‘?ft aﬁsmeﬁl@?\c%né -one or

nore ti _rresl otqrar@@ssbg.rl@du%th@ foSceaguest 2668pdhRAGe tosé%@éﬁb% state
at the ti ﬁnge{E\ﬁt SSI n .acceptance. The difference between the
od| d°f

third 30 nt™ S1‘frt3hEé‘?'r’bodlrnent is as follows. In the third
enbodi nent, quality for thléxecd agse 2sensécel $ldegs atledlby aprparad ys wWhén
congestion occyns gab,hhg of ipgy 7a£§e L3RG m deQP ihegspLpen dand,yhg, the
fifth errbodlrrent tlmaslots I ch are SS|gne

he service class is not 1, the process (3-2) shown
in Fig.29 is performed in step 183.

15 Next, the method of timeslot assignment to
a class 1 user will be described in the following
with reference to Fig.27. When the number of
available timeslots is larger than the maximum
number of timeslots (when YES in step 191),

20 timeslots of the maximum number are allocated for
the user in step 192. When the number of available
timeslots 1s larger than the desired number of
timeslots (when NO in step 193), the available
timeslots are allocated for the user in step 134.

25 In the case of the number of available
timeslots is smaller than the desired number of
timeslots (when YES in step 193), timeslots are
deleted and assigned to the new user in the
following order, one or more timeslots which are

30 assigned for the class 2 users in excess of the
minimum number of timeslots for class 2 users (steps
195 and 196), one or more timeslots which are
already assigned for each class 1 user in excess of
desired number of timeslots (steps 197 and 198),

35 minimum timeslots of class 2 users (steps 1%9 and
200}, timeslots which are assigned in excess of the

minimum number of timeslots {steps 201 and 202).



35 in excess of the m nimum nunber of tineslots or the desired nunber
tineslots are deleted in higher priority. 2 2 JUN 2005 -45 The 77 JUN 2009
configuration of a tineslot of the fifth enbodinment is the sane as that of
t he second enbodi ment shown in Fig.14. A flowhart of the operation of
the nobile station is the same as that 5 of,;f¢he second enbodi nent shown in
Fig.16. A process for changing the tinmeslot nunber 1in the case that there
is a change of available resources follows the sequence 2 or the sequence

4. In the following, a prm@wp@ﬁ:aaq%ﬂptmeaeg@gmm@e t il 9] oWl I+ P&y
descri bed. Wen the s rvice clas

n gy roces z %g& I? shown in Fig.27 is
perforned in st® T§2 Wittt the E&rﬁqg? 2sE0f w %merﬁo@@ss (3-2)
shown in Fig. 2Bach pd&r ftﬁasreclohﬁghmth&ih dﬁ Next motthid etet thwtdioh tanmdesl ot
assignnent to b e ed.i fall n A
reference to Fig. 27%%6% %%lﬁh 8 %h&z%%%%?lg IghF@%ésq%tgwé 8 é*%éf t han
t he maxi munP nU#BbP@Mmqqﬁmﬁﬂb@B PWﬁe@hﬁﬂﬁlhnsféﬁ 11 andFigmd8l ot s of
the maxi num nunbggpare aldpgated for the user in step 192. Wien the nunber
of avail able tlneslots IS r than the desired nunber of tineslots
(when NOin step 1937 1% e %WB%S&BFQ kimeslots are allocated for the user
in step 134. 25 In the casmothehe1&Utmbefrmt®d’adﬁmahrtablp&idﬁmstat&drs is

smai | er than hge fasiuch TIDEp.0f 2ol US| 0 - LUDEN oYES il L GRpL )

tinmeslots are ass e new user int oW ng
order, one18rrﬁ#@eﬁﬁﬂ§ﬂcﬂ% Qhﬂéﬁeér@QﬂP%ééﬂgnée PorsaTiEl e aSdaZsusers in

excess of the ghal BUDIBIMEGuEEt! bERI AN OEoCh%&$f3.dJS:ﬁtf§téShﬁﬁ&e 195
and 196), one of_mpre timeslots which ane @l ready assiansdhiorogach ol ass
user in EXCES
fourth embodiment and the sixth embodiment is as
follows. In the fourth embodiment, gquality 'of class
15 2 user 1is degraded in higher priority when
congestion occurs in transmission. On the other
hand, in the sixth embodiment, timeslots which are
assigned in excess of the minimum number of
timeslots or the desired number of timeslots are
20 deleted in higher priority when congestion occurs in
transmission.

The timeslot configuration of the fourth
embodiment is the same as that of the second
embodiment which is shown in Fig.l14. A flowchart of

25 the operaticn of the mobile station is the same as
that of the second embodiment shown in Fig.16.

Fig.28 is a flowchart showing the
operation of the base station according to the sixth
embodiment. A process in the case of available

30 resources are changed is shown in the seguence 6
{steps 211 - 214). A process of the step 213, that
is, the operation of the base station in the case of
the available resources increase is the same as that
shown in Fig.24. In the following, a process of the

35 step 214, that 1s, the operaticn of the base station
in the case that available rescurces decrease will

be described with reference to a flowchart shown in



desired nunber of timeslots (steps 197 and 198), 35 mninumtineslots of
class 2 users (steps 199 and 200), tineslots which are assigned in excess
of the mnimum nunber of timeslots (steps 201 and 202). 2 2 JUN 20097 HM462005
The operation for assigning tineslots to a class 2 user is the sane as

that shown in Fig.22. Each of the configuation of the nobile station and
the base station is the sane as those of the second 5 enbodi nent which are
shown in Fig.18 and Fig.19 respectively. [sixth enbodinment] In the sixth
enbodi ment, priBtgti2®ation is perfornmed for packet transm ssion and the

number of 10 timeslots is,ghapged %?]If%;ldd Ngg t 0, B.5E0 'ec%&rlrlgg§:T%gd a QoS

request according to traffic state packet transm sSion.
di fference bet vBBAlLR®1S dutmastabadidresitic asrist hR Siberh Zhbodt frewts it a1s

follows. In theateuekh todi Aebhe GUAlldWLRE 6Lass 1R adses, i sndeqyded
i n higher priorit%emhen con estkon occurs in transm ssion. On the other

I t
hand, in the si¥PheelddfiFERLS VPAES &8 FithInre s &Aressi Afetdss of
t he m ni mum nunbénimfum triungsé ot sfort ifres Idetss refl nheberlafs t2 meskets are 20
deleted in high i.Or Wwh ongest i rs.i transm ssion. The
tinmeslot confi gﬁ%ggposn jo %yt heE?éEr't %%%er?oolgﬁc?r%%t ﬁﬁ}sn%tst%eo%arr‘ghg(s% t Kt of the
second enbodi neAfigRISch i eNEAASI B EFitdeldenlredwdtiaras bpt 26umibe
operation of theofobhlee Sladson Lgekhg sSSP 285 thabof, thee SREANGhum
enbodi nent ihomn IE FlgF%G.. Flg.%8 is a flowhart show ng the operation of
the base stiti on“AEESr Hing-1BEEARTSI ST WHboGt fift 2 ASFotesStPRS P & ase
of avail abl e 30-resour.cesimeelchangéd drs ishoaws i gnekie iseqretee st o f( treps
211 - 214). A progessnPinddife 5160 21hediMils kS the Qaf&ti pnyebthe base

station in the case o o
(steps 231 - 233), the minimum number of timeslots

(step 234). The user in which timeslots are deleted

15 to less than the minimum number of timeslots ceases
transmission and restarts after a random time in
step 235.

Each of the configuration of the mobile
station and the base station is the same as those of

20 the second embodiment which are shown in Fig.18 and
Fig.19 respectively.

As mentioned above, acceording to the
pPresent inventlion corresponding to the second object,
timeslots are allocated while allowing

25 uplink/downlink conversion a plurality of times as
requested instead of dividing timeslots into
timeslots for uplink and timeslots for downlink as a
conventional TDD system. Therefore, a timeslot
assignment method can be realized in which timeslots

30 can be allocated dynamically according to
uplink/downlink traffic such that asymmetric traffic
can be accommodates effectively.

In addition, service quality is
categorized to service classes in which desired

35 guality for a high class user 1is satisfied maximally
and a best effort service is provided for a low

class user according to excess of resources.




t he avail abl e resources increase is the sane as that shown in Fig.24. In
the follow ng, a process of the 35 step 214, that is, the operati OnZQfJU‘N%UE
base station in the case that available resources decrease wil |

described with reference to a flowhart shown in 2 2 JUN 2005 -47 Flg. 29.
As shown in Fig.29, when the nunber of awvaid-able tineslots decreases in
step 221, tineslots are deleted in the followng order, that is, one or 5
nore tineslots which are assigned in excess of the mninmm nunber of
timeslots of tiheraseore. .usertingséps 222igmyeyt pAsthod mawe bénesl ots

which are ass'l%‘&ﬁl!zBdex%eﬁ-ﬁlPéhtB@m@%i'ortedaééf?ﬁﬂn@ht”‘i@%erf@i‘méhe class
1 user (step 225 - 227), the m ninum 10 nunb timeslots for the class 2

users (steps 2236‘30°r§3@)9 B9 it of STWACEh G138 FRed R WBRER OB t he
m ni mum nunber dsdéhufeslsat s ]froracmembass e]fﬂmténcﬁerEpS:ﬁBéleEBE)se t he

m ni mum nunber of “Eﬁgﬁ'“t%h?“é%?g 2% Vehde yser, 1 Ln V\:hl v:.ce 3ug&§t§rre

deleted 15 to Iaeré% hi nThunt harber of? |rres ots Cleases
transm ssi on arids resoditsdafmarimataidomtime in step 235. Each of the

configuration of the nobilg sé@éégﬂta@qvter}pcm%gabltoql@lg@g ganme as
t hose of 20 the second enbodinent which are shown in Fig.18 and Fig.19

respectivel y. Ad%eRPP6idd Sbole, AhEEdPFieny TP IREMepLEser™d nvent i on
correspondi ng twaitbetseaencdrmb|medi fltlami&lrmt amay ebal hadat edi vindbhe al | owi ng

25 upl i nk/ggwnld nk ]g_;\o_n\ﬁ%r %lroonmat ‘Lur@ lptey ttﬂéredf a8, +seguested instead of
I| nk-and t

di vi di ng t1TesIOTRATHto° times! ot & rmeslots for downlink as
a conventional TDD system Theref ore a t| nmesl ot assignnent nethod can be
realized in which tineslots 30 can be allocated dynami cally according to
uplink/downlink traffic such that asymmetric traffic

15
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can be acconmodates effectively. In addition, service quality is
categorized to service classes in which desired 35 quality for a fﬁ?@N?Mﬁss
user is satisfied maxinmally and a best effort service is provided for "a

| ow class user according to excess of resources. 2 2 JUN 2005 -48
Therefore, a tineslot assignnment nmethod cedPbe realized in which tineslot
assignnent is perforned according to the service class and al |l owance of
resources. In addition, efficiency of tineslot use 5 and throughput are

i nproved and WHAT sV IMEDPiE§: is provided maxi mally. The present
invention is not limted to the specifically disclosed enbodi nents, and
vari ations and nodifications may be_nade w thout 10 d q&ti g fromthe
scope of the invention. 15 Xotinssled slechigpy -ﬁg VWHAT |'S
CLAIMED I'S: 1.gA bkreslpota set@c6nam tRidiogi vés 1€l ectddgon br answilei ng
timeslot used by a nobile 5 statiaon in Lr ckef t 1. §Si on
system whef e SHYTHBBI & & a‘ﬁBﬁiggr?mPnefcg}é%s%\%ﬁ?’%@asbé%%n % at orﬁ, sai d

ti mesl ot sel ecih@nensizicl momplessngtidre scepsndcatobt avhthg da padeagat i on
| oss; 10 receiving.an oc t] taf.e : oinN NESmPPUNE ngf an
uplink tinmesl dstt?gérgn%ai%H)%ajggagt%é?’itbn@g%ﬁg%ﬁbnﬁgﬁgi ?gd waveipgwer
fromsaid prdgegastePd oxk;

obtaining a propagation loss;

10 receiving an occupation state and an
interference amount of an uplink timeslot f£rom said
base station:

obtaining a desired wave power from said
propagation loss;

15 obtaining a ratio between said desired
wave power and said propagation loss for said uplink
timeslot in which said occupation state is idle: and

selecting said transmitting timeslot by
using said ratio between said desired wave power and

20 said propagation loss among uplink timeslots.

25 2. The timeslot selection method as
claimed in claim 1, said step of selecting said
transmitting timeslot comprising the step of:

selecting an idle timeslot:which has the
lowest ratio between said desired wave power and

30 said propagation loss among idle timeslots each of
which idle timeslots satisfies a predetermined ratio
between desired wave power and propagation loss.

35

3. A mobile station in a wireless packet




15 obtaining a ratio between said desired wave power and said propagé}ion
| oss for said uplink tineslot in which said occupation state is i diZd; JUNNE05
selecting said transmtting tinmeslot by wusing said ratio between said
desired wave power and 20 said propagation |oss anmong uplink timeslots. 25
2. The tinmeslot selection nmethod as clainmgg-in claiml. said step of
selecting said transmtting tinmeslot conprising the step of: selecting an
idle tinmeslot which has the |owest ratio between said desired wave power
and 30 said pfppagatin beSsyameny Witk eet saesl atcb Ehehsohtvhirch idl e

timeslots satisfies a predeternined.ratio t.ween T ve power and
propagation | 0SS ICA LSRRI & 7% ?ﬁgglvm r'eI%%jzap@gl?\éﬁg 2 JUN 2005

-50 transm ssi 9pasyistrencavhpriésdaigd nobil e station comunicates with a base

station, said nobile stafL QR CHH i 5h PYi nHBNS fFoPREARRIJID BopEOPagation
|l oss; 5 neans for receiving an occupation state and an_interference

anount of &n uplink tinmesheenst £of s debyde %t | YrCURBAAL S ot *dbfai ning a

desired wave pQWAr adf 'Ot sakd rknRRAGERSAAL! @3S anlupEany frdmexblatni ng a
ratio between said desired wave power and said propagation loss for said
upl i nk tinesl ofTPM \i#th BaAFE & ®%on state is idie; and neans for

sel ecting said transmttimgankb fidmesb baiby ngsingisaid2daMay HePAEEF sai d

desired wave power and.saj r gat i opslsass among uplink timeslots. 20
4. The nobile gf&?‘&ﬁaﬁg ?kg?%@ in clarm ‘3, said neans for selecting said
transmttilfg means for obtaining a ratio between said

desired wave power and said propagation loss for
said uplink timeslot in which said occupation state
is idle; and
means for selecting said transmitting
15 timeslot by using said ratio between said desired
wave power and said propagation loss among uplink

timeslots.

20
4. The mobile station as claimed in claim
3, said means for selecting said transmitting
timeslot comprising:

25 means for selecting an idle timeslot which
has the lowest ratio between said desired wave DpOWer
and said propagation loss among idle timeslots each
of which idle timeslots satisfies a predetermined
ratio between desired wave power and propagation

30 loss.

35 5. A base station in a wireless packet

transmission system where said base station

communicates with a mobile station, said base



timesl ot conprising: 25 neans for selecting an idle tinmeslot which has the
| onest ratio between said desired wave power and said propagati on JR9805
anong idle tinmeslots each of which idle tineslots satisfies a
predeterm ned ratio between desired wave power and propagation 30 |oss. 35
5. A base station in a wireless packet transm ssion system where said base
station comunicates with a nobile station, said base 2 2 JUN 2005 -51
station conprising: nmeans for neasuring an occupation state and an
interference aywantoaf compipishkat:i meslot; and 5 neans for sending said

occupation state and sagge%ﬁéeggynggggnggta fé%%%%pggkglgégégglot to

said nobile station. 10 ase statiron as c rnclaimb,  further
conprising: meamd for imdeer YEngREen@rEin bf Oke @l MMglnkstimesrl®Ei on units
and a propagatipg loss fromsaid nobile station; neans for obtaining an
interference anount by using said pro ation loss and a_.receive, | evel
when said Aunber of remai®ERGSi AT r?aefr?‘gﬁnﬁn?ta&di sDCCZ‘G)E’?EfLB,n ar? heans for
sendi ng sai d ighar teriencen aspdRredae Sahdumabiolfe ssiiad i opli2k Eirewd oal ess

packet transm ssion system ,conpri.,sing a nobile station and a base station
where said nob?l Eaﬁ%twcg%l%gm%rﬁtclaqrg's with said base 30 station: said

nobi |l e station conprising: neans for obtaining a propagation |oss;

10
5. The base station as claimed in claim 5,
further comprising:
means for receiving a number of remaining
15 information units and a propagation loss from said
mobile station:
means for obtaining an interference amount
by using said propagation loss and a receive level
when said number of remaining information units is
20 zero; and
means for sending said interference amount
to said mobile station.

25

7. A wireless packet transmission system
comprising a mobile station and a base station where
said mobile station communicates with said base

30 station:
said mobile station comprising:
means for obtaining a propagation loss:
means for receiving an occupation state
and an interference amount of an uplink timeslot
35 from said base statilon;
means for obtaining a desired wave power
from said propagation loss;




means for receiving an occupation state and an interference anount of an
uplink tineslot 35 fromsaid base station; neans for obtaining agegiN g
wave power from said propagation loss; 2 2 JUN 2005 -52 neans for
obtaining a ratio between said desired wave power and said propagation

l oss for said uplink tinmeslot in which sai5® occupation state is idle; and
5 means for selecting a transmtting tineslot by using said ratio between
said desired wave power and said propagation |oss, said base station
conprising: means for neasérdans s&Pd @ég@ﬁdﬂ% at aed Lo ParieeR Fald

interference a%lérj_tr{_p& Rakd ypldok ahbmeslicf ip afeane oIo§§nQ|oﬁ;g said
occupatl on state and said interference anpunt gl dscsqpl i ng tinme ote to
sai d nobil e st &@iish. QBl8nkrh%1W?éPés§npd’5}<‘etht?ﬁf‘r gf’erﬁ Do®as

claimed in claijm %,qsaidaprBns for selecti ng said transmtting timeslot in

Faid ase spation COPE 5ok, eans 605 (20688 00 P ghesdigmel of which
propagation | ogsrmebgti dlye us megl eas deaelt iof b\ﬁtyhelndlseixdi n@%ﬁéﬂ-‘@d _
satisties a predetergligd ! 0aPat WesRadrs {64 waws power and propagation
said base station comprising: ,
means for measuring said occupation state
10 and said interference amount of said uplink
timeslot; and
means for sending said occupation state
and said interference amount of said uplink timesliot
to said mobile station. '

15

8. The wireless packet transmission system
20 as claimed ia claim 7, said means for selecting said
transmitting timeslot in said base station
comprising:
means for szlecting an idle timeslot which
has the lowest ratio between said desired wave power
25 and said propagation loss among idle timeslots each
of which idle timeslots satisfies a predetermined
ratio between desired wave power and propagation

loss.





