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the I nvention The present invention relates to a
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preventing throughput reduction caused by collisions

20 of packets which are sent simultaneously 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 infeormation unit.
The collision 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- unit. A nobile station sends the |length information

to a base station in an uplink communication.

According to the length informati on W the base

station decides a nunber of units where I/Bis 5

presented. Other nobile station-2ecesses a tinesl ot

where | is indicated in the I/B field. The

above-nmenti oned conventional packet transm ssion
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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 mobtile
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 -3- idle

timesl ot having high interference is used in an

adj acent cell is high, when a nobile station |ocated

in the vicinity of the periphery of a cell accesses an

idle tinmeslot having high intertarence, it 5 provides

high interference to a comunication in the adjacent

cell in addition that comunication failure ratio
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foll mwimgroice 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 wviewpoint 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 and images,
there will be many cases where uplink traffic and
downlink traffic are asymmetrical.

In such cases. when symmetrical timesliot

assignment is used in the TDD system in the same way

35 as conventional voice communication, a following
problem arises. If timeslcts are provided in
accordance with communication of a direction which



problemarises. If tineslots are provided in

accordance with conmmuni cation of a direction which -4-

sends larger traffic, timeslots for comuni cati on of

anot her direction renain unused. If tinmeslots are

provided in accordance wi th comyni cation of a

direction which sends snmaller traffic, tineslots for 5
comuni cation of another direction is insufficient. As
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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 is requested by
the mobile station, a number of assigned timeslots



35 In addition, even when the nunber of tineslots which
exist is larger than a nunber which is requested by

the nobile station, a nunber of assigned tineslots -5-
is the sane as the nunber which is requested. Further,
when new avail able tinmeslots appgar in data

transm ssion and tineslots nore than requested

ti mesl ots beconmes avail abl e, the nunber of assigned 5
ti meskothe sdhe samthes rivmbewinbhi chhiizh fequested.
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off-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 requested by a
mobile station imn 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 reguested 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 tines, or, when new avail able tineslots appear 35
during communication, it is possible to perform higher
speed data transmi ssion if the nobile station and the
base station have neans for data -6- transm ssion using
timeslots nore than requested ngnber or currently used
timeslots. However, in the conventional technique,

idle tineslots are not used actively. Thus, there is a
pr oblg@andmi s sheaughpiinig bimesllows SLdi\zM\RE(h@E THquested
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assi gnment nmethod in which asymmetric traffic can be
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: ; ¢ mal |y, The above first
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transm |ng timesl ot used b station I n
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sel ecti thod cgypr|3|ng the steps of: 25 obtaining
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Stat%ﬂéséﬁkghgﬂﬂﬁt 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 tinmeslot by 35 using the
rati o between the desired wave power and the

propagati on | oss anong uplink tinmeslots. According to

t he above-nentioned invention, -7- since a transmtting
tinmeslot is selected by using the ratio between the
desired wave power and the interference anount of each
idle tineslot, an appropriate transmtting tineslots
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an o¢aPalé 08ost;all€ in the conventional problem, a mobile

20 station of low desired wave power may selects a

1nvention.

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 from

the base station; 35 neans for obtaining a desired wave
power fromthe propagation | oss; nmeans for obtaining a
rati o between the -8- desired wave power and the
propagation loss for the wuplink8tineslot in which the
occupation state is idle; and neans for selecting the
transmtting 5 tineslot by using the ratio between the

desi dediwad wpoeepourd tangl prtlapaparipegdtossn allosg for the
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nobi t applicable to the tineslot selection
neth%gmggﬁiﬂgyprOV|ded The above-nentioned first

object is al so TR@hREQ¥E HERt basedsiahide jntation may
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propagati on | oss from
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
zero; and
means for sending the interference amount



nobi |l e station; neans for obtaining an interference
anount by using the propagation | oss and a receive

| evel 35 when the nunber of remaining information units
is zero; and neans for sending the interference anmount
-9- to the nobile station. Accor@tng to the
above-nentioned invention, a nobile station applicable
to the tinmeslot selection nethod can be provided. 5 The
aboveomidts grdeiker stadjdts is also achieved by a

wirel ess packetpbraRdlinisi €6 e}el @PovOMELEiBAed invention,
nobil e station and _a base statjon whergtq the no

. ile

st at RoRobdrifint Bat é8nwidBP kHerbhgetost (ﬁﬁmﬁﬁEPﬁe

nobi ke 1staticr KeTpad rGin MBansrboeLdeldt.ai ni ng a
ropagati on | osg; ns, f LV 0 [

gtate and an iﬁ?%rggﬁgﬁ%éﬁéﬁéﬁéﬁgéf%%#ghﬂéﬁig?%ng%(ﬁlso

f ronechd ezt BY ati warel®: gpapscket dEaniamigs hotesivisdem

mavecBﬂﬁ?isfﬁ?hhtH%bBﬁQPQQ@${98n|QﬁﬁidﬂﬁﬁﬁbeEation where
obtaining a rati o between the desired e fomeg and
“\rﬂ?@ﬁ} ot ¢ nP&i

the pPSpAPRIbLA FHRLIOLY FTHUPURHFRARSL i ch
the peeupaiion state is 20 idle; and neans for

selecting a trapgyi LLkng . t1pEStgh BYaislgdhe ratio
et ween the desrred Vieve power " and h propagati on
| oss, the base smaenén fohp?PPEaHPings argiRPragption loss:

nmeasuring the ocgHpall FhStréeidhdgt ke idi@iHEEBEE state
amount of the uplink tinmesl

ot; _and neans for. sendin

the BRAURR | DAUSEAEE NG TREUT At BFf Breri SBURL TSP L0t

t he fiplomkthe nieaket st3x iant he nobil e station.

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

means for obtaining a ratioc between the
desired wave power and the propagation loss for the
uplink timeslot in which the occupation state is

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 tineslot in the base
station may includes: means for selecting an idle
timeslot which 35 has the |owest ratio between the
desired wave power and the propdyation | oss anong idle
timeslots each of which idle tinmeslots satisfies a
predeterm ned -10- ratio hetween desired wave power and

pr op‘é@%%PoHetIWc?s%“ TS EANF A tRRVEF 0B RSt Lon
inverg4en, a wreless packet transm ssion system

applicable to slot el ection nethod can

provi ded. Theﬁgﬂggﬁaﬁgﬁ %e%%ﬁg%ﬂ?%a¥l?ge lnventlon‘
achievetirbyes st ipeskot assngmﬁaﬁimutHyst@mxﬁnmﬂlcabme to
sn atrg@bthﬁe 'H‘E‘%&i‘éb@&o%yﬂeeiﬂo&%ﬁh' %'enQ)ﬁJR?ldéhepS

provi 6§}a plurality of boundaries. each
mhlch TDD boun ?eﬁ@?geamﬁﬁﬁﬂﬁﬂ®dbéﬁﬁ€@ﬁ QRJ?%ES%San

]chpl Iékkniege%ﬂ Q;]tcy 3eﬂdtﬂﬁ1elsQ@$:|t a sloynhe Ak niétﬂ‘ﬁﬁd Otiséﬁ &or

ra and per ng_tinesl.ot aSS|gnnent

aboVERantl B atr tbt oGO MY i (A VRS Sly-e P T ising the
changtepgst kg :TDD boundary dynamically when waiting or

ghen carrying il PATHY! GaK1AM a1 Dcihe saaoHe-wERh 18R ds

nmet hod, the T boundary may vary according to a
pred%?%hnpﬁe&h%ﬁ%d?PPoHOWﬁﬂﬂﬁ%ﬁ%glﬁoatR@undary between
abow@tnmﬁagﬁuﬂh|manhkom;meyIme andbetoneEsagposai Abenlink

to a§ gn, %Q|Iqﬁ éiggg qQts downlink tineslots

regar 885°0f the poSI én o 25 idle tineslots, it can
be preventedtrﬁﬁrﬁgﬁmégg taimfes) o safgy ewmant -

1%herefore, the AhOVELARBL MM 01568 0NE tORjEGlaalnbeudes
achi eved. The(géedeternined condition is, for exanple,

the EA€eSkkeh Y5 hesl ots are rel eased, the case of

traffic congest¢lpanging 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-mentioned 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
iIs requested by a user, nmany tineslots are assigned
dynam cal ly. The above-nenti oned second object is also
achi eved by a tineslot assignnment nethod used for 35
TDD in a nobile comuni cation sy$iem which includes a
base station and a nobile station, conprising the
steps of: -11- the base station assigning at |east a
timeslot for a hbgt bsgmstiat BoRr s AT ol lehst a

basey $hald 15k SEPP BI nleAHOTFMBLhONinl BRCIHHMY + PHEL MR PN

of tineslot aSS|gnnent to the 5 nDblle station by using
at least a cont FBF RAf® SITGiTI0ACEE MY P tprgation
I NnvenhicOmd S dcenfasaiagimantof nt omestlicn dss 1gphasentesl the

y the . cantro mni-slot,.the o e station
gbce§8bﬁﬁﬁ%sT%?§l°§c§’rd?%bn 0 thg'ég%fg% Pt%'q‘lnlnl slot.
i nformati on, andctOrddngikiaownisnknverdsians §bnce
tranggis: AHE&@”;H%orﬁﬁ%ﬁﬁﬁdlér?@ﬁ%éé&ﬂéﬂ& $¥n?§EQE%ntrol

The i nmes! ot a33|8nnent et hod may i ncl udes the ste
of : PR8Iy#EOEt af Snmﬂéﬁ%ﬁn$®aFﬁP8rﬁﬁqcﬂFQSS?nEF&ﬁﬁﬁPtS

a degiced dinget oot hkl I?iBféﬁr&neﬂtt he foraret i éh reandnd

he Db I '
o GBS 3 PR PR S 4 FESLRLS S 8551 R e
t i nesbetl. gresd ghrerl ymdtchddl byt imaslledes- t he step of :

the base Stat'OQhEGQ@ﬁééﬁbﬁrQQEEEHmyht'd&%h@anﬂa
desired nunber of tineslots in the frane tine; 25

whenifFd UieHeE P8 St§Pe A resl ots in the next frane is
smal | er than t hehdediased stmbionofreddineisi ot in £ hemadtsieon

Sjt at ':L?xg:tlgf‘nlfirgg nggld%'sqg.%dmr%&lﬂerv‘@fdt ietes TR et nofe Hd'ee rame
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 tineslots for the next frane 30

W thin predeterm ned bounds. The tineslot assignnent

nmet hod may includes the step of: the base station

receiving information including a desired nunber of

tineslots in the frame 35 tine;iand when the nunber of

idle tineslots in the next franme is larger than the

desi red nunber of -12- tineslots, the base station

assi gbmeglidines| vhe basews tdt 1de BBmmyhxﬁgthEmeslots in
LS | a h e e unber

t|né§$g S'ﬁ;etéﬁﬁégkt%% %%' {Eiﬁgigt <ﬁ§e§5&%35 than the

boundesisetharumpes| of asgiegﬂrmm ﬁen:hctdlamyen nErades

the g1 eRsof g Bnk RR% rAlddb e i mesl ot occurs

during datatransm ssion, the base station assigning
Pi meslots in whigh Fﬁ@eﬁ$ﬂiua%ﬁlﬂﬁ@eﬂqnﬁﬁ?ﬂ%d Bayo

IarggﬁCQM@bgigh@mgtegfoﬁlneslots used for the data
transm ssion within gEquternlned

§9 qﬁ' Thf ﬁineslot
assi gnment net 84 Ha FAUed ¢ hE1Et BT L2 he®B5YE S
st atdomiassidpiagirdosiig sdaim, t1Bet basanistabhen assigning

tine L&E%ﬂdEgw&ﬁhwﬁg%hnWﬁE”nﬂﬂbégeoﬁ'ﬂﬁ§|91ﬁe§§ots is

smal [ er than unber of timeslots used for_the
10r an%ﬁngﬁlbrFW‘P thnBFl@&Et &ni m3568%§5%c%?8| ﬁ?j’et gata
t he ﬁbaﬂ%mmﬁﬁi@ﬂedltwmwﬂpﬁﬁdetéﬂmhh@dﬂbﬁuﬂdﬁf

timeslot assignpgpt ., g@% ?ﬁn?h??% nrHRPREA LY ma

according to a reque of ~ conmmuni cati o
suchinpdmdgseshet stean de used effectively. The

predet er m ned b@HEdEa%%ESﬁéﬁloﬁXQEBM§nﬂK§WB@HrRh% data
Xi mum nunber . of tlnEsI 25, whj a use
e FEAFRISAABE: GRToTaesaty FRASH diae TWRPRE OF the
t|neshmBsknm@nnEanmMﬂanLtndm 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, bhetween 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 is 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 assignnment state of
a tinmeslot, information for verifying that uplink 30
data is received, allocated tineslot information for
the next frame. According to this invention, tineslots
for wuse in the next frame can be3reserved and the
nmobile station can verify that sent data is received

by the 35 base station. The timnmeslot assignnent nethod
may includes t$RTYLEFs AA11IUB-PRERGI fddfmtTi§dbEPng

cl assktivedd x18£s¥5¢eaplagasses; and the base station
performng tineslot, assignnent accor.di

ng to the
service class. 5*¥nPRRE & Yt %@gfﬁﬁﬁiﬂgrﬁ&%ﬁﬁ}og
Peadaspagmmeﬂtld@tarwungwﬁw seat seoviiloe bakesst ati on
romthe nobil tagLon . i nel : SRMES t he
éos request i naﬁdﬁhs gl@sllncg?n %g%{;g}‘%‘?&{t, rnes%"ci)lt'st-!1 head
whi chacke thel lus@ait g ovhiClinsif t3¢mE £Re thEo kRge, shation

M Ni FPEMNYWHREMm®H11EMBEladliH ANk $AEIVGR £/@SS, ragtest,
t he base statloqha33| ning ti nes| ot [

i f. the maxinmum

number or the nf™fnHRCnERETe %cb?ﬁ'HngQJQrEP§%P9Fb§umber
cl as6f 15 mbdeclos tls nghtieht lamboy ea sedt fored: rawenitoning the
ual j f or . nsmni.ssi - agc '

1 R e eand Bby ot e

is afd@ssacityed by a base station in a nmobile

conmuni cation £ResSpabemsidtion dPPigeiing vhweblots of
|ncI¥ es t@g_basenstggiangq%ha anLh% statiol. .ccordin
conpFP&i AFXHEARsPFBPeAs Sgnt Wy Grreadt =T resf 6l g
for &ondhe fsameica glfassne tinme; and neans for sending
pisnformation i nchudibR@imp #Hf PRERLIIVOIméhHBS@d invention,
assignment to the nobile station by using at_least a
cont AR LYY -Lppt 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 at 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 frame time; and 30 neans for assignhing tineslots

of the desired nunber fromidle tineslots of the next
frame. The base station may inciygdes: neans for
receiving information including a desired nunber of
tinmeslots in the frame tinme; and 35 neans for, when

t he whakeer m{einihmbtairww alise i bihbeleext fd agalier than

smal an. th |red unber f tineslot.s
aSS|gﬁ|n %ﬁ*ﬁf?o? E%W%ﬁ PhéE EE i s frame
tinewhmhsnspsaéﬁtermuMad h¢mm@83|red nunber of
tinmeslots for thg, ngégéf@@g%lg%tﬁgg Heggﬂ&ggnned
S:

bounds. The base station I nclu means for
Pecei vi ng |nfor%ﬁ?ﬂénﬁQQﬂRRF%@VlagdéﬁﬁQﬁﬂqﬁmﬁﬁr1@PlUdln9

timegl gesiired heuhbaie dff EEima@dlotBEAMS th , £ERB ththe: and
nunber of idle tineslats in the Sxt fngpe is Ia&qer

e e dost BEEREnEar oM hebls: pundEr of 8

ti neshioes ligts 10nwhheh niehet nimdee 06 tUag ggerethans tihse

| argg Qﬂyghtﬁﬁpbggsb Qﬂ%ﬂgﬁ% f iy ﬂﬁ?ﬁ%fgimﬁgiots in

next frane w ternlned oun ase
1 at Y’Bﬁ%yﬂiﬁc!“a’a §r ﬁ&@% oFl"‘ﬁﬁér?tét jakergRL dihar the
ti megketirekd wembes 6&Hunméku@tkrab&mﬁﬁﬂcnexassmymd@

tInES| ?h‘l'ﬁkgﬁéﬁgéﬁng$ﬂfq%§§ : the tineslots is

Iarger S used for the data
transm ssion whai Pageeddiat hdnedtayodmdsludpg: base

station may 'nChHQﬁ§ fd¥3fﬁﬁ@§ BQrE%Sﬂﬂﬁhmgldﬂé“ﬂﬁheslot
dat a transg%33|on timeslots in ch the punber

f
e, OIS dYer + 885 AR A HAR A RaBer H® 1PREGFodmeslots
usedinf ethidte théantmiresmisSi thewittimes lpriesiet er iamgeer than

bounds ) g d P LPELRARS 1 | QBeat BE LN WafhNkrii¥mission

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 reqguest 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

recei ved, allocated tinmeslot information for the next
frame. 30 The base station may includes: neans for
performng tineslot assignnment _ ggording to a service
class which is included in a QS request which is sent
fromthe nobile station. According to the

abOVﬁcHE@VeQﬁ%’%i AVRBLI1AR 58Pt 8oR29e o Hd¥le
applicable to t'he above-nenti oned sl ot assi gnnent

met hoAMERR 152 bt o0 ¥4 tefhd b9 e2nE R Sifddie@cBhdch

obj echciladg@ssothd Smodahieerth byon &R |2 R84 | 9Rakkhon ,

nmobi | e _cqonmuni cati on system using a TDD nmet hod whi ch

i ncl GBI Hbbi | e station and a base stati on,

Sonprising: 5 meeassfforcammumicicandgng Wi thetbasbase

st até?ﬁt‘%‘ncmﬁ{‘&ﬂluﬁﬁ%lﬁﬁ%%s hé nés%'o@'ar&?%lﬁﬁght Jeast
timeslot for a next frame in a frame tine, a _hreans

for %eﬁéf“@@liq{‘f of At Poﬁleixrﬁzlwfh@ LAf & i tdpe: and

ti negbahsasyONYEenihg ke Ibkh t ot anicadynd OiHSbRghation

I i | _m.ni-slat; f or_.sendi .
"t oF PO A £ PHAPTRES ot ol el it oy E8hiPRg oY
lReadupaoigetati nlegataawioet 1sl sehnits lidfe base station;

and means for geadingoi-nNfQU@AoN; Y UG M witdcheast
an a33|g3$d tinmeslot which is notified of h

) t he ,
cont +BFIRAGS & ROSAZEIGSHY 2D FﬁP§li“f$véﬂht’)f/%"i‘|‘? packet 1in
nobi fiatastwaticin Appkeaablte tthé heabase teitatomn ead be

provi ded. 20 BRIl SDE§@'S%H£$M§F-§§EMWGA\J§%$ gs!migs at
a figure for explaining an u ré ownwar I mesl ot

161i t SRPRG BOUAISE §IPEADt IMAMERE yYhik s TDMALLE ARAI 9% DY
conveRkl @@ltrol 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

i nvention; Fig.3 shows bit configurations for 30
propagati on |l oss; Fig.4 shows bit configurations for
interference anount level; Fig.5i$hows a first exanple
of an operation of tineslot allocation according to

the 35 first enbodi ment of the present invention;
Fi g. 6 SHowseBPOEEARN ex@hptBeoPraFevpetaveshion:

timeslot allocatriiQn AcKsWsE N bAule tdP-oFi R8bile stations
enbodi ment o resent invention; Fig.7 shows a

pIur&qt%f%?iﬁH&Q(a%X%ﬁ?%ns in a cellular system
Fi gs. 8A and 8B fmgséﬁhemmﬂpBB Bhdwrﬁﬁl@iamﬁle of timeslot

Q5 Cupatd nn p1ate A d A | Phense AL bRofatelln Moe1

omcha showi n he operati on
statﬂon Fig.10 is a flomchart ShOMAng t he 10

operation of th@l @'f%sﬁaflgﬂch%ﬂ%]§h§@9ﬂﬁ fhe operation
conflqgﬂaa% nDbJ station according'to the

firsP ﬁF 5quk9 present invention; Fig. 12
shows a conflguEMQ(ﬂﬂcﬁsaabﬁ$ewcﬂirﬁzﬁmGM1ﬁgcah@ ng

{Q %§J¢é§£oﬁn%QdHH%“m5%%iQeFt@gﬁgﬁﬂ i nventi on;

ows anot her exa ati | ot
conflguratlon, Fiig ﬂﬂ-§H@W€SaatFmﬂﬁkﬂuéﬁﬁipguPiuammoblle

20 agaQfthi &g ta@c@r&ﬁqu]dt@n’@ael FEHs OfehBSARMBRENE the
i nventi on; Ee?ﬁaﬁn ows an exanple of a tineslot

assi GRfEH" ccdtding to the second enbodi nent

Fig.12 shows a configuration of a base

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

Fig.13 shows another example of a timeslot
configuration:

Fig.1l4 shows a timesloct configuration

20 according to a second embodiment of the present
invention;

Fig.1l5 shows an example of a timeslot
assignment method according to the second embodiment
of the present:

25 Fig.1l6 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.19 shows a configuration of a base

35 station according to embodiments of the present
invention;

¥ig.20 is a flowchart showing the



of the present; 25 Fig.16 is a flowhart show ng an
operation of the nobile station according to

enbodi ments of the present invention; Fig.1l7 is a
flowchart show ng the operation of the base station
according to the 30 second enbodyaent of the present

i nvention; Fig.1l8 shows a configuration of a nobile
station according to enbodi nents of the present

i nvegheeat ifdry. d:e shewsazsecafagioat aeccfdindase a3khird
statioE ﬁpcordl to enbodi nents of the present

i nventP8i+ 20 is a flowhart showing the -17-

oper ati on oftrﬁlbaéé dsatd onlekebaditnghiawing hitr ghannel

en‘oog'ggﬁﬁhm&sg &&th%daffdxow@iasghqwu&la &@@afahng to

assi gnment met for a class 1 user according to
fhe Fh?r&h@ﬁﬁ%d¢ﬂﬁﬁ91mpp§-22 is a flowchart ShOMAng a
channel aSS|gHMEgtzaehhoéjfnoﬁmnhasss&dﬂmﬂgaacoh@nnyl

to enbodlnent esent _jpyen
f 1 ov2AZHE " HoW nﬂethgglgr orpera?l on o? t%hse a%cegé g?ng;n to
accoembpd ime mt § oaft fiheemsl ewht i1nReqt2on s a

fl owchart show P thAeSIOty AESH SRRRR sﬁf&wfﬁ&'@ﬁé 1
user when avail a F resources i ncrease durin

lPran%ﬁ?@ﬁﬁﬁPQBochBPmQﬁf%cF%%BbBPm%ﬂﬁ?%ﬁl? e Br@s&ﬁurth
i nvegthbo@imdnyg; 25 is a flowchart show ng tinmesl ot

nunber change ai;l €4 Qur
data. tranem ssi badactord ny Too P AaeF oty o g e
of taespoaseerti APENE G#a% Figses mwhep raothapte
show-88 chdie-e HPEH AR OfadEn Haga Lt aldapsmLsoidnng to

% flgggorg qgl o %mbodlments 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 DESCRIPTION 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 show ng tineslot assignnent for
a class 1 user according to the fifth 25 enbodi nent;
Fig.28 is a flowhart showing the operation of the
base station according to a sixth enbodinment; Fig.29
is a flowhart show ng tineslot-180 nunber change when
avai |l abl e resources decrease during data transm ssion
according to the sixth enbodi ment. DETAI LED
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remal nl ng necessar frames on_the
o, propagatlon 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 informafion 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 is 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 1064B which is from
35 -13dB 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 frane.
When a plurality of tinmeslots are used 25
simultaneously in one frame, the remaining information
timesl ot nunmber Wis added to each tineslot. Each of

t he propagation loss (Lp) bits -219-and the interference
level (Itf) bits 15 includes n 30 bits such that
enough accuracy is ensured. To take an exanple of the
pr oped&si=ons | 8ssshmy) ,irasBugi g t hat range attenuation
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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 1is
calculated as follows.

(1) For the case where the current



a receive power Pmr (dBnm) of a synchronization signa

and the like. Lp(dB) = Pbt(dBm) - Pnr(dBm) (fornula 1)

25 The nobile station inforns the base station of the

remai ning information unit length Wand the propagation

| oss Lp by sending the uplink t&feslot. The base

station inforns the nobile station of the interference

| evel of an idle 30 tineslot of a next frane by using
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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 reguired CIR.

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

30 probability of guality 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

predi cted CIR becones the smallest in which the

predicted CIR satisfies a required CIR 25 The required
CIRis a CR which satisfies centrunication quality for
providing a service and is decided according to the
comuni cation quality necessary for a providing
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olohe PBRERAGd YPEGPaR 1P €848 hAR interference amounts
of timeslots of a length from the time of the
transmission request is applicable to a mobile
station having low transmission fregquency or to a
mobile station which does not have exacting delay
25 requirement.

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 is regquested.
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 anmounts

of tinmeslots of a length fromthe tinme of the

transm ssion request is applicable to a nobile station
having | ow transm ssion frequency or to a nobile

station which does not have exact®ng delay 25

requi renent. In a second exanple shown in Fig.6, the
nobi | e station_receives and stores occupation states
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2%t at L@k el {MP) 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 B8B.
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 station.

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



predi cts each receive CIR of transmission in the 20

case that each idle tineslot is used. As an exanpl e,

the occupation states and interference amounts of 10
timeslots for one frame are shown in Figs.8A and 8B
Therefore, interference |levels ofzidle tineslots 2, 5,

6, 7, 8 and 10 are shown in Fig.BB. As shown in 25
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station notifies the mobile station of the
interference amount 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 | evel 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 anmount
in a downlink tinmeslot in which_»3Ldle" is indicated by
the 1/B bits for the tineslot in steps 7 and 8. Wen
the nunber of the remaining 25 information units Wis
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fdnES|Ot of theFig.ll 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 contrel circuit 72,
a modulator 73, a logical coperation 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 station includes a

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

35 In this embodiment, the operation of the
mobile station and the base station in the case that
an uplink message is sent will be described in the



same nunber of the next frame in step 30. Wen
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I Nt 05kl A OP898hEORAIASSSion control field (E) 13, which

20 is an informing signal part shown in Fig.2, and

ontrol

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 circuit 84
measures interference of an idle timeslct and
calculates interference of a timeslot which has 0 as



calculation circuit 75 in which the propagation | oss

is calculated which is input into the send contro
circuit 72. Then, the signal separation circuit 77
separates the collision control field (E) 13, which 20
Is an inform ng signal part showasin Fig.2, and input
the collision control field (E) 13 into the send
control circuit 72. The send control circuit 72
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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 muliltiplexing 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. 1In
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 is 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 inform ng contro
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

recei ve/non-receive (R/'N) bits 16vyare set according 20

to whether the signal is received or not. The

notification signal (1/B bits 14, interference |evel
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ﬂ@iCQJfgugiﬁESWg¥§P1S§ﬁgﬁ, 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 is smallest on condition that

25 the predicted CIR satisfies the required 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 simultaneocusly, 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, embediments
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 delay nmay occur. As nentioned above,
according to the present invention corresponding to

the first object, the base station notifies the nobile
station of the occupation state@8and the interference
amounts of 20 idle tineslots. Then, the nobile station
predicts each receive CIR for transm ssion in the case
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20 ghae 1Rt i kMen the number of available timeslots is
decreased, the quality for class 2 users is degraded
in higher priority

In a fifth embodiment., a method in which
timeslots are assigned according to a QoS request 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,
quality 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 f£ifth
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 enbodi nent, a
method is 15 described in which the nunber of
timeslots is changed according to a service class and
the QS request when the nunber of available tineslots
decreases or increases during paGket transm ssion. In
addition, in the case that tineslots need to be 20
del et ed when the nunber of available tineslots is
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hi gher congestion occu
tran§m3§ﬁ%m 31 includes a frame 32 whlch repeats with a

20 predetermined interval. The frame includes a
plurality of timeslots 33 (information tiﬁeslots),
control 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 S1-52, 53-5S4 and
S4-55 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 contreol mini-slot
corresponds to one of information slots. The



[ second enbodinent] In the follow ng, the basic

operation of the present invention for TDVA TDD wi | |

be described 15 with reference to figures. Figs.14A

and 14B show a tinmeslot configuration according to the
second enbodi nent of the presenBO0tnvention. As shown
inthe figure, a carrier 31 includes a frane 32 which
repeats with a 20 predeterm ned interval. The frane
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which can be allocated is ten at the maximum.

20 2 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.l5 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 c¢peration

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



thi s enbodi nent, partial echo data (PE) 37, which is
described in the first enbodinent, is used. As for the
al l ocated tineslot nunber, the base station decides
the nunber of allocated 15 tinmeslots according to
traffic congestion level, and, -3hen, sends tineslot
nunbers which are accessed by the nobile station in

the next frane. In the exanple shown_in Fig.14A the
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the desired nunpg 4§9E &%ﬁ&£Q§S &ﬁ %im%gfgﬁﬂ are

assi 1gned in step si nce ]
ransmission request arlses 1n 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
request 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 request (the maximum timeslot number B=4, the
desired timeslot number E=3, the minimum timeslot
number W=1 and the service class C=1)}) 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 0, 4, 5, 6, 7, 8 and 9 are idle in the

next frame, downlink use reservations are shown in
mni-slots corresponding to tinmeslots 8 and 9. Then,

the base station starts transmission froma frane 1 by
using the timeslots 8 and 9 in si%2p 43. 15 Next,

transm ssion fromthe nobile station to the base

station, that is, uplink transmssion wll be
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20y thenbase 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 foxr 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 mobile 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-slot in the frame 2 in step 50.
When the mobile station sends the last packet by the



station and tinmeslots 0, 4 and 5 are assigned for 10
the next franme in step 47. The nobile station sends
data fromthe frame 2 according to instructions of the
control mni-slot in step 48. In addition, the nobile
station verifies that data which33s sent be the nobile
station is received or not by receiving 15 partial echo
data in the control-mni slots O, 4, 5 in the frame 2
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not in step 64. When it is in time-out, the process

ends as the transmission is incomplete. When it is

not in time-out, the mobile 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 tinme of the franme 3 (Steps 53, 54).
Fig.16 is a flowhart showi ng the operation of the
mobil e station. Wien a transm sghon request arises in
the nobile station in 15 step 61, the nobile station
receives the control- mni slots in the tail end of a
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20 if there are 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. 1In the case that there are changes of
available resources during ftransmission, 1f the
number of available timeslots is egqual 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. Wien it is - conpleted, the
process ends. Wien it is not 10 conpl eted, the nobile
station continues transm ssion by using information
tineslots in the next frane mhigg_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
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stati Rt dPeihgeY AhdsshepaRRkentt ¥ et Peesent
BethLQ% fgk The base station includes a demodulator
81, a signal separator 82, a decoder 83, an
informing control circuit 85, a logical operation
circuit 86, a demodulator 87, a signal multiplexing
circuit 88 and an encoder 8%, 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.14) by extracting a part of a bit
sequence of the uplink information, inputs the
partial echo data into the send control circuit 72



" (idle), the receive verification data PE and the

al l ocated tineslot nunber AL=null to the nobile

station by using the control mni-slot in step 91. In

t he above-nenti oned process, the part 10 of steps 82 -
84 is called a sequence 1 and thggpart of the steps 86
- 89 is called a sequence 2. Fig.18 shows a
configuration of the nobile station according to the

enboginmin ofotbe wr@qsﬁrtiayeahit@- The nobi | e

station include éfnco er 15 71, squ iontr
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Mhen the nobi | eWBea itdie Needls £§asdmn arecabvapl ithie burst,

eSS agfe ﬁhﬁb@ﬁeai %&Hké@sanp&Ek@& 1 G €/t £, 0R nPIFO S§4)
is perforned on_th nEss he encoderéél and t

nmessage i ?nﬁﬁ?%ﬁ% t%%ngo oftBieTtr EBPS f?QQﬁSt
trangmn&inm FIbe14kxﬂhz¢hopeeauwmiuﬁ¢@u1n The head burst

generales; pant! §|nt%0h:%e35t£lr§é§15%E gl 1 éﬁﬂéﬁ)c @ircult 90

extractin a part of a bit sequence 0
Yt oMt i e ?ﬁf?ﬁ?@éﬂtad'é’r p%d'tf’ﬁfi &0 Stj’a‘-@%ainﬁépﬁlﬂﬁtor 82
send afsorﬁrt@bncnncmltg 7129 36Acmblr:dh.n$_;t aresthberpanilitalof

dat a. g a f
base §QM$I%§PU$E gna a?g%oﬁq§$g§%%5ré?es&%ﬁ%nt
cont C3* ¢t - %P@t§mﬂwﬁﬁmﬁ% eat asgd@ninfput sstage U/D/I

(U/D/I 36 in Fig.l1l4) and the allocated timeslot

20 numbers (AL 38 in Fig.1l4) 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 into 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
informing 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 fromthe |left side, and

starts transm ssion of a head burst at the tim ng of

the selected tineslots. 10 Wien_the base station

recei ves the burst, the nunber of packets (packet

length L in Fig.14) for the nessage and the QS
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control circuit 2 Vi a enDdu at or and the
si gnafF ademy a$ oPN71S PR oGtz eBnend Timetietyoare
conpakes diwd payt balingchthe 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 quality 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 menticned later, when



i nput fromthe signal separator 77 with partial echo 5
stored in the | ogical operation circuit 74. Wien they
are the sane, the nobile station judges that sent data
is received correctly. Then, the nobile station

accesses assigned tineslots so a88to conti nue

transm ssion according to the assigned 10 tineslot
nunbers AL in the next frame. Wien both of the partia
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20 When the base station receives an uplink
head packet or there is a downlink transmission
request in step 101, the base station checks the
service class in step 102. When the service class
is 1, a process (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.1l7
from step 85.

30 Next, the method of 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



del eting one or nore tineslots of other users, wherein
tinmeslots are deleted in the follow ng order, 5 which

is,

ti mesl ots which are assigned in excess of the

m ni mrum nunber of tineslots of the service class 2,
mninmumtimeslots of the class 23gtineslots which are
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20

25

30

35

timeslots of one or more cC sers aré“}eleased
for assigning the timeslots to the class 1 user in
steps 117 and 118. That is., if the sum (w2) of the
minimum number cof timeslots ¢f the class 2 users is
equal to or larger than a shortage s (s=S5-mw2) in
step 117, mw2 timeslots are released from the class
2 users and s timeslots are released from class 2
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 class 1 user can
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 timeslots are released for the new class 1 user
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 tinmeslots (when NOin step 113),

the available tineslots are allocated for the user in
step 114. 5 On the other hand, in the case of the
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ti meRRSSFEFSt Hé"rtqfhs‘%ollf}sérte@aril%b %“‘Bélé%ﬁ gretich are
fuI | virevenceben ofi nesd ohsnofiuttheuntdasso 2 usmla:rt&; for the

qu;legsgw?egs d %ééeﬁ g17)1’n o erﬁ?r§ Bs) Ot Sppat
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excesiss of léaéﬁh@ﬁﬁ%ﬁrﬁﬁnﬁéﬁlbe@ th netmegdogse - the

r el easedh hom hmmﬁw @f aﬁﬁmésll@&:rs )351$ Neghaps tbl%xanﬂarger
120. That is,.if .su xce
the Ut ch ADRSSEE] CEPRSEFSTE TTahb EPaSEor Ukt <
is equtess OAameamlgers - 49ss) of the class 1 users are
20 released and (mw2+w2} of the class 2 users are
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 timeslofts
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

timeslots (mM2+w2) of the class 2 users are rel eased
and ss tineslots of the class 1 users are released in
decreasi ng order of the nunber of excess 5 tineslots in
step 120. Then, the rel eased timgglots and the
avai l able tineslots are assigned to a new user. In
step 120, when there are a plurality of <class 1 users

of t hersanEbtendiined cpseiar sAye 1.t hRhkar 48le Ch@RBer of

1 user where.a part o imeslots is 10 rel eased are
sel e@V+3REEn .m%ﬁéﬁ£?iﬁ§sﬁﬂﬁ9%u39n8f i@ﬁ%ﬁr than the
assi greedifom ntiberewf| btaetluoter EveenalEsr ithestep 131) .,

abOV'H%”E%ﬁﬂﬁﬂmFﬁﬁﬁﬁéfeéf(WEﬂg§#%#£ éESpa£¥@ ed in step
timeslots Ich are 1n excesS o e mnimmn er %,f-l
tPmesiod s fBhephd s rYmMBET] ofs@vagk@bliged imesdiadps is

121 ayqhilPer Thaln f1e héx(hle deMvLd HEMemedfiots (NO in

tinmeslots -_the. mnj nrum nunber of tineslots) is _equal
to orsqea?g%?i)tlpé’ﬁ: al%ﬂ%?Faggaé‘ss”tessf%y%wH@? PP et epE
121, dimeeskatesg NO nes| otsp( 888)) .ofthdeachddablauseilseslots

ol ofuy EELBRA RIITERE L Bh e F RS SP AR THE wmen

BWai 1812 envnpes] s ayaidsbdef dime et sséf. sWeddler than
ti mesiyd sn@hBeROlof Whiyinea gnad S 1yrst heesewnClassp 1133),

user ,even after .the above-nenti.one 5 processes, the
boce S pane e T | Lo oA e 2 BRSE R @if fer ome
123. flmernéeinborement$oned processes, a class 2 user

which has tinmeskQis, of £ f eWer cbhd gdea P BhMP the mobile
timeslots ceases transnission tenporari and 30

. Ly,
}ost &Ftdtirangmds Stth %@%oéﬁ%é%ée%s‘é%? fiaffies |t sthose of
becommeavaeteahlde enbed pedP4whilext ,are chhorel in Fig.18 and

assi gnnen class 2 user will be described
mﬁthgﬁé é%%ggégﬁ%{fg¥?%§bhart shown in Fig.22. This

fl owchart BEorgtespghedingntde step 104 in Fig. 20.
When transm ssi g raglesémbbdach@sx 2 4 SmetBod wad, 1 tHhe

?836&%é%éggeah%%“%ﬁighngﬁgekﬂ%ber of timeslots is
changed according to the service class and the QoS
regquest 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 higher 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
to 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.14.

Fig.23 is a flowchart showing the operation



-41- available tinmeslots in step 131. Wen the nunber
of available tineslots is equal to or larger than the
maxi mum nunber of tineslots (when YES in step 131),

t he maxi mum nunber of tineslots are assigned in step 5
132. Wen the nunmber of avail abl-d2tinmeslots is snmaller
t han t he maxi mum nunber of tineslots (NOin step 131)

but I arger than the m ni mrum nunber of tineslots NO in
st ep of33jhet Resq A1l e t RRESFOESY rR BRE| §REF T
the erssd2Zmeaer. | m giepcds4. (%e;meﬁbé he)HMﬂthechase that

avai |l abl e t slots iS smaller & nunber

i AR T ARSEore o Fh a8, chadbed [FuFRREC tringmte s1on
tri ewitihebeoteassiigrmdnt after one frame in step 135.
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time © &, %CB?EPH§Qﬁ§t%&F§%?§|Ce dgﬁﬂgess (4-

andtﬂma£p6MnrmmuﬁmgmmenlshgewﬂmﬁmﬂﬂelnlHES@Oﬂ&B When
£8CT G358 Qba A1 LULLRDSPACK o d I PAEHEATEN 0 Ifkocess

addi tion, e aval e times|ots decrease,
ti medl4t2) aFBOYS dd} & +9- §Ecﬁst RAT TR €y 1Bf StieRs sl 44 -
users is degradeskt N &i gheteplsi aiigh Thaperfordted when

ment i ,.Qned IMer when. one, or ret 0
del etg’oE tﬁﬁe?l tlseaasf% eFéf“ee ﬁco‘%rg}(:é{1 1&§t Qre(ielaied ox
mh|cmhemesas§mmn§ﬁ$¢N§¥@§ssmﬂTQﬁ&ﬁnuhh@tnéﬁ«ﬁ?bQﬁProcesu

ihe %%C{ﬁéss%elﬂﬁef@ mmms@ lde®st Of 83 0 1k e r&ASferce to
users, tinmeslots which are SSI ned i n excess of

desi redt 1 PHEERSs DO helR “rsers for assigning
to a new user. 'mnatbmselsta¢ammgﬁh%ﬂkanCQHSBhdiﬁﬁﬁrh

35 € iHEnE1 gf@%%afSSQSﬂﬂyﬂ He tHEs S 2N Ghumber in

enmbodi nent “which 1s shown 1n Fig
step 151. Then, the base statlon 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 timeslots 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



Fig.23 is a flowhart show ng the operation -42- of the
base station according to the fourth enbodinent. A
process (sequence 4) in the case that available
resources are changed during transmssion wll be
described. 5 Wen there is a chatge in the avail able
resources (YES in step 141), the base station checks
mhether the avail abl e resources increase in step 142.
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nunbagsmbﬂemmﬁhoéac@aynﬁﬁ the dealimesh 2hantebed fof
tlneslots stegr ead ggltlona{6355|gnqent

can B%mﬁ orned Fan %ﬁs dfser Piser & havi R

| essmilingEgimt 5imagA otise (d%"sﬁm etl65t rmé$l 7ot s. tfwnéﬁl@ﬁéi athich
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st epmlﬁimun? hﬁambtahe o&astqn%éibeg 283 WiSadd "BSHhekTS3Y steps
addlalona Zy 30r %%% ﬁinfgﬁthg%gs%éﬁgﬂgbfnthe 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 § in step 162, S timeslots

25 are deleted in descending order of the number of
excess timeslots of each class 2 user in step 163.
If mw2 < S, mw2 timeslots are deleted in descending
order of the number of excess timeslots in step 164.
If 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 166. 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



descendi ng order of the nunmber of shortage of

timeslots of the each class 2 user with respect to -43-
the m ni rum nunber of tineslots until the nunber of
timeslots of each class 2 user becones the nunber of
mnimmtineslots in step 155. Fddtead, assignnent can
be perforned randomy to the class 2 users. 5 Next,
processing in the case that available tineslots

decr & L FRaP T 4209RF ofReReSSst{EF I M | Lnpetep 168, ss
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ldaescer_iq,i,gpﬁgloggdeﬂ1 %ftetghel-pyrrber of excess timeslots in
step 164. If

S of th i nunbe
tineslots 30 of Sﬁeqﬁ%&s yher %é%i%tfoaﬁﬁ %ﬁ%ﬁﬁed to
thankESQSEEanwzha|mxnxmnm65pmbeﬂ(mﬁstumﬁdebese¢aases
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step 16 tinmeslots are
fromﬁﬂ%%%19t§séﬁ§|Q?%k%%%ﬁdﬂﬁ956ﬁﬂﬂ ot

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.19 respectively.

[fifth embodiment]

25 In the fifth embodiment, prioritization is
performed for packet transmission and one or more
timeslots are assigned by the QoS 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.



35 the m ni num nunber of tineslots in step 167. If the
sum (nel) of tinmeslots in excess of desired nunber of
timeslots of the class 1 users is -44- equal to or

| arger than ss (ss=s-w2) in step 168, ss slots are

del eted in descendi ng order of tdg-nunber of excess
timeslots in step 169. If NOin step 168, nel

tinmeslots are deleted in descending order of the 5
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m ni :crurrmmlpéwingesbotp&ms%ft RRREP SO @8dquence
lrest rb essar% %Eallable tineslots are

333|€ egll step 495126 "Bach of the configuration of

t he rmbl | e stadiien ahe tslerbiase sliabisois sl the panpeeas (5-

t hosg ém{e secpnd . erbad fa%gp a5 o 159 ,¥hen

Fi g. 1 Fi'g. 19 Fespective ment
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for packatg txanssi ﬁsrmrami aine @teﬁDll633 tineslots are
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by PP REREP Uher-RERABEE dF ki SEoPha e dadppum
accepumbes: Gn tiweslbds Harddgni ¥ES in step 191},

20 timeslots of the maximum number are allocated for
the user in step 192. When the number of available
timeslots is larger than the desired number of
timeslots (when NO in step 193), the available
timesleots are alleccated 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 199 and
200), timeslots which are assigned in excess of the

minimum number of timeslots (steps 201 and 202).



the fifth enbodi nent, tineslots which are assigned 35
i n excess of the m nimum nunber of tineslots or the
desired nunber tinmeslots are deleted in higher
priority. -45- The configuration of a tineslot of the
fifth embodi nent is the same as_yRat of the second
enbodi nrent shown in Fig.14. A flowhart of the
operation of the nobile station is the same as that 5

of the second erpedidpita 6HOMNE bR @ébﬁéhlﬁ%ptﬁﬁ@%iJﬁE to a
chan tlneslot umber in the case that there iIs

a ch%ﬁﬁ% aVaPFabiS t %s%%?%e?sfé%%ﬁw??ﬂﬁnsé&u&%ﬁ?%ﬁ

or tmaanxpﬁnthe4codﬂ1gdmafmbhowﬂu;heimmntEGSSmhtlon and
accthh%n elglﬂg%&%n ]]p Sthvl %ém%e a@%é?gdoﬁwﬂ%uﬁeecond

service C
@rf@mmﬂmesteyhm EW%nShtJﬁé g@m?lcﬂa k% asndi §l|§!ot19

1, %yé5@§§eﬁ 2) shown in Fig.29 is performed in
step 18 15 Nex the nmet hod of tinmeslot assignnment to

a class 1L SERFNWEMPYERRALT i bed in the fol lowing with
reference to F|gnZEhéNEﬂktheemumhmmaﬁt apaibabt&zatlon is

t h
| neBlehTRan EOES A L EndBS TSR S IRRE Bhe, nygper of
Iaxi fimeafkoes ase Célalrtgz%d edceordinte ixe? $RAr¥LEg Aass

VﬁendHEEdﬂwbgrr@Edﬂéﬂ|é$%8rdih@9$dﬁﬁté§fiérg@bﬂd“ﬁhlle
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t'”E%d¥fb¢§ S”Ehl%hérfﬁhfPﬁgiig'H¥% equlliity of class

timeslots (when YES in step 193), tineslots are
el ettedsiivd A8sA§RERASS the Ré@RESePTHPTHEY VBPPow ng
or dehorfg’é‘sﬂiofmbe:dUﬁESimt srafsmisarieoB0 assi ghed oftater

the 9&%%? 2 Hs%ﬁ Q@ﬁb%& &Q%t .{y ?ggbﬁhfgh are

tinmes s’ for ass users (steps '19

or NS ignmed| ons enfiass o8 the mlnlmum number of
timeslots or the desired number of timeslois 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.14. A flowchart of

25 the operation 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 segquence 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 is, the operation of the base station
in the case that available resources decrease will
be described with reference to a flowchart shown in



al ready assigned for each class 1 user in excess of
desired nunber of tineslots (steps 197 and 198). 35
mnimumtimeslots of class 2 users (steps 199 and

200), tinmeslots which are assigned in excess of the

m ni mrum nunber of tineslots (steps-201 and 202). -46-
The operation for assigning tineslots to a class 2 user
is the same as that shown in Fig.22. Each of the

conf iFdgr-é¢9 on of the nobil e station and the base

station is the g e e d I_ment
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the givehh 2 ¢gbodi ment. A process in the case of
avai | abl'e 30 regources are changed is shown in

h .
sequence 6 (stEpSTRPE -thA 500 lﬁﬂﬁﬁﬁ%?%f°?h5h§f&?blle

213, sttlattion and the base station is the same as those of
20 the second embodiment which are shown in Fig.18 and
Fig.1l9 respectively.

As mentioned above, according to the
present invention 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 allcocated dynamically according to
uplink/downlink traffic such that asymmetric traffic
can be accommodates effectively.

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

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

class user according to excess of resources.



Is, the operation of the base station in the case of
the 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 operation of the base station
in the case that avail able resout8es decrease will be
described with reference to a flowhart shown in -47-
Fig.29. As shown in Fig.29, when the nunber of

avai There fiones| at §ldl@@rléd-'se%3$hg§méﬁt22@th¢%§ﬁ§t be

are dghetiedd ni 4 hgnfieh awinmds 06 dehe stibRMmdst Pﬂeﬁ@,ﬁ:f%rmed
nore tines|]ots which are assigned in excess of t

i ni AGROFHARY BP thResSISdtelot thass ég’sd?%ﬁs%‘f'aﬂegt%
222 rezdd)rcofie OLlnmadd itt ines) oaanwbuelmca,r e f assmgsddt use

5" oRRe, St ie BRI Gy 2h, BHEE s gt et Do Wharsey
t|nesbopgdvndtﬁemakam§LZXwers (steps 228 - 230),

timeslots whichrhs assisiad 1M ex€99% afs tier mm&wa to
nunber of tinmeslots for. the class 1 usersrgég s 231 -

233) thens g e kAP AdFo &L 157 s PRS2 1MG 3314 The
user viar it cont i aREl alod i ecatel ehedmdy te Iesdet wan hichet
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conflguratlon of the nobile station and the base
station is the sane as those of 20 the second

enbodi nent which are shown in Fig.18 and Fig.19
respectively. As mentioned above, according to the
present invention corresponding to the second object,

td mesl ots are allocated while allow ng 25

upl i nk/ downl i nk conversion a plurality of tinmes as
requested instead of dividing tinmeslots into tineslots
for uplink and tineslots for dowlink as a

conventional TDD system Therefore, a tineslot

assi gnnent nethod can be realized in which tinmeslots 30
can be allocated dynam cally according to

20

25

30

35



upl i nk/ downlink traffic such that asymmetric traffic
can be accommopdates effectively. In addition, service
quality is <categorized to service classes in which
desired 35 quality for a higg cl ass user is satisfied
maxi mal ly and a best effort ervice is provided for a
|l ow class user according to excess of resources. -48-
1 i ot assignment nethod can be
realized in which tineslot assignnent is perforned

according to the service, Ifl_%§_3 £k @hhewanGe ®hod used for

resources. In addition, efficiency of ti nesl ot use 3 . the
and TiMoughpat narel 1 empe ored Ddik hi gk &SR o8Py S +n9 the
IS pgqﬁﬁggdogaxinally. The present invention is not
limtedto the specifically disclosed enbodi d.
variations and m&ﬂ¥¥%épﬁoﬁsﬁ%ﬂf%gl dgﬁjﬁﬁgﬁpg%gdgkles

departi g §Eoptihen stope befuridrer i avensi en.bousdagy X tween
30 3549 WHAT IS CLAIMED IS: 1. A tineslot assignpent =
net hotl 4§ ok POB INK at #BBFIE e GRflinREatifGF sy]t 8RN L1ink

CONPF i SR d hei nShe@sLafe ; paawi ding a plurality of TDD
boundaries each of which TBD bo Qﬂﬁrigsiis a boundary
between at | eaBETEP PRk LMDt 2Ra %St a

downlink tineslot in a frane; and performng tinesl ot
assignnent. 2. The tineslot assignnent nethod as
claimed in claim1, further conprising the step of:
changi ng said TDD boundary dynam cally when waiting or
when carrying out comruni cati on.

2. fThe timeslot assignment method as
claimed in claim 1, further comprising the step of:
changing said TDD boundary dynamically

when waiting or when carrying out communication.

3. fThe timeslot assignment method as
claimed in claim 2, wherein said TDD boundary

varies according to a predetermined condition.

4. p timeslot assignment method used for
TDD in a mobile communication svstem which includes
a base station and a mobile station, comprising the
steps of:

said base station assigning at least a
timeslot for a next frame in a frame time: and

said base station sending information
including information of timeslot assignment to said

mobile station by using at lsast a control mini-slot.



3. The tinmeslot assignnment nethod as clainmed in claim
2, wherein said TDD boundary varies according to a
predeterm ned condition. 4. A tinmeslot assignnment
nmet hod used for TDD in a noghle conmuni cati on system
whi ch includes a base stati and a nobile station,
conprising the steps of: said base station assigning
at least a timeslot for a next frame in a frane tineg;
and said base station sending information including
information of tineslot assignnment to said nobile
station by using at least a control mni-slot. 50

i
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The tinmesl ot asSi-gnnBRE Ferto-28 eF&LmNTRtcmgthod as

furtheraceamri;si noLshe stepsuofhesaicdripsesshat iore steps
receiving information including a desired number of
tinmfstdts in said frane time; and said base station
assigning timessoid blasesastatéoinr e aribengf dlofidhation
i mesh 04 8 0l S dqB8AL o d MR 6 oFNG dd JBILAL 10 saia
assignnent hod as clained in claim4, further
conpkFeingg tdee st@pd of : said base station receiving

information inghudi BG < deshtednnaElerg®in MBSOt Bots of
said frane tine, and,when_the nunber_ of Lgl tinmesl e
in 27dd MBGLFFAnBUYat FRP tAaf =it d Si%rseaonjgrelusn‘%ge“§l nexc
of ftamel.ot, said base station assigning tinmeslots in
whi ch the nunber of said tineslots is smaller than
said desired nunmber of timeslots for said next frane
wi thin predeterm ned bounds. 7. The tineslot assignnment
method as clained in claim4, further conprising the
steps of: 6. The timeslot assignment method as
claimed in claim 4. further comprising the steps
of:

said base station receiving information
including a desired number of timeslots in said
frame time: and

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

within predetermined bounds.

7. The timeslot assignment method as
claimed in claim 4, further comprising the steps
of:

said base station receiving information
including a desired number of timeslots in said

frame time; and



sai d base station receiving information including a
~desired nunber of tineslots in said franme tinme;, and 51
when the nunber of idle tineslots in said next frane is
| arger than said desired nunsgr of tineslots, said
base station assigning tinmeskFots in which the nunber
of said tineslots is larger than said desired nunber
of tinmeslots for said next frame wthin predeterm ned

bounds. 8. The (] neslqle agshgarenfs Bthedratme£I&tBBAn saig
in claim4, further conprising the step of; when at

| castean ifamei msslicir GREUF§2AuSHF dat 8 1ERthMi88RENn,°F

sai d- base 1L | 084 ;S U AL N thitMRY Qi SsignMricchriheslots in
nunber of said tineslots is |lar en}tpap a nunber of .,

ti NEENAES USe) NRBPI Y dafAd%t s s3F8n Wi tHi RISt the

pr edgteanmicned: rbaundsnodr dhe tiimeslot s agsikgremid next frames
method as «claipmed in claim4, further conprising the

st ey B ins RS ds 2T B AED P 2L8R§ni ng, during data

transm ssion, tinmeslots in which the nunber of said

timeslots is snmaller than a nunber of tineslots used

for said data transpission wthin predetermne

d .
bounds. 10. Thé ti mt&fott &T §RAReAt Set HOU &s " eHRE reds
in ¢dpiindd wherelLaisai 4. cohirohen micmsd ot s ingeltuidessarp of :

ass!gnnent Stah?ngg gi1u éQtanifo§r¥4$9FlEQro cCurs
verifying that upl'ink data 1S received, allocate
t i meblpingniderthat £ oA sBien . nERES re@®® 52atEPn The
;i fTEeEJ_: Ot R3S PNPERE sh%tr.rgodiraswalfi@im&dmj nn@ﬂnaielm bf said
urther comprising the steps _of: service_guality. peing
cl asstFPEdA T sBrvicESd a588S; “and ™" °* hlds P5LRYusea
for said data transmission within predetermined

bounds.

9. The timeslof assignment method as
claimed in claim 4, further comprising the step of:

said bas2 station assigning, during data
transmission. timeslots in which the numober of said
timaslots is smaller than a number of tim&slots usad
for said data transmission within presdetermined

bounds.

10. The timeslot assignment method as
claimed in claim 4, wherein said control mini-slot
includes an assignment state of a timeslot,
information for verifying that uplink data is
received, allocated timeslot informetion for said

next fram=.



sai d base station performng tinmeslot assignnent
according to said service class. 12. The tinesl ot
assignment nmethod as claimed in claim4, wherein a
head packet in data which ig sent to said base station
fromsaid mobile station incPudes a QS request, said
QoS request including a maxi rum nunber of tineslots

whi ch can be used for transmitting said data, a

m ni mum nunber of tinmeslots and a service class, and
sai d base statian .assignt Ng=tiLAS|0Si ghmesd GhdBptbAURS
nunbei or said nianun1nunb§r a cording to said
servit8lAEssi 1§14 hask stHETGTT A ROBSIISY the steps
comifi: cati on system using a TDD nmet hod which includes
sai d base statign _and a bil e station, rd Si ng;
means for assig Fﬁf%ﬁe|€§%%l§%ié%%ﬂ%tCl%§E%§H% ?to
frangerwizxd rabestiar; amdl means for sending

| nf or mati on i ncbydidGad Of Of FRUIN P ELIRILY timesiot
assignment to said nobile stafion by using at least a
cont@®F LN REoRCBF AYUY The SKdsk SPRVI6R &< &F%i med
inclaim 13, further conprising: nmeans for receiving
information including a desired nunber of tinmeslots in
said frane tinme; and nmeans for assigning tineslots of
said desired nunber fromidle tinmeslots of said next
frame. 15. The base station as clained in claim 13,
further conpris'Eg: nmeans for receiving informtion

including a desfredHfunbEFedf ot fest b¥RMPA TsASF P Ané s
ti meclaamddreanscllerim wien vherepunbes otabddlpeciket in data
which is sent to said base station from said mobile
station includes a QoS request,
said QoS rsguest including a maximum
number of timeslots which can be used for
transmitting said data, a minimum number of
timeslots and a service class. and
said base station assigning timeslots of
said maximum number or said minimum number according

to said service class.

13. A base station in a mobile
communication system using a TCD method which
includes said .base station and a mobile station,
comprising:

mzans for assigning at least a timeslot
for a next frame in a frame time; and

means for sending information including
information of timeslot assignment to said mobile
station by using at least a control mini-sloft.



tinmeslots in said next frane is smaller than said
desired nunber of tineslots. assigning tineslots in
whi‘ch the nunber of said timeslots is snaller than
sai d desired nunber of tines% ts for said next frane
wi t hi n predeterm ned bounds. “16. The base station as
clainmed in claim 13, further conprising: nmeans for
receiving information including a desired nunber of
tinmeslots in said franme tine; and neans for, when the
nunber of idle tineslots in said next frane is |arger
than said desired nunber of tineslots, assigning
timesiots in 54 which the nunber of said tine-slots is

llarger than said degjsedaaumara©fohi meslotsihos $al draim
next frame w thin predeterm ned bounds. 17. The base

stat *8n aSUEFREFeFIWPELEEAS 13, further conprising:

means -for, WnenTﬁtatadﬁaﬁbraﬁeldﬁlefimgesln@brnoactcms 11c1udlng
duri ng data transn1SS|on ass ri ? .. mesl _qt
Q ﬁe%

the Aurtic L 6F ASAN 5 TreST ot AL

of tiemesl|lots used for said data transm ssion wthin

pr edet er mi ned b&w‘aﬂ-ﬁ 48y The Nasenst abiR Bsc &l 8kmadiig

inclaim 13, rther conprising: neans for assigning,
duri Ag i ad PRATRER sEF B8R, iCifest bRESER tohith thed next
nunberLf=said tineslots is snaller than a nunber of
timeslots used for said data transmi ssion within
predeterm ned bounds. 19. The base station as clai ned
in claim 13, wherein said control mni-slot includes
an assignnent state of a tineslot, information for

veri fying that i i S recelved

d | | ocat
ti mesl ot i nformation %?Bgéﬁjﬁﬁﬁﬁl?Paﬁﬁg '@gfmgg ia claim

i3, further comprising:

means for receiving information including
a2 desired number of timeslots in said frame Time:
and

means for, when the number of idle
timeslots in =aid next frame is smaller than said
desired number of timeslots, assigning timeslots in
which the number of said timeslots is smaller than
said desired number of timeslots for said next frame

within predetermined bounds.

16. The base station as claimed in claim
13, further comprising:

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

means for, when the number of idle
timeslots in said next frame is larger than said

desired number of timeslots, assigning timeslots in



20. The base station as clainmed in claim 13, further
conprising: nmeans for performng tineslot assignnment 5
according to a service class which is included in a
QS request which is sent fr q1sa|d nobil e station. 10
21. A nobile station in a no communi cation system
using a TDD net hod whi ch includes said nobile station
and a base station, conprising: 15 neans for

conmtiRiiEAt | Hee whtRbed © agél%ttakm%l%ﬁcﬁﬁ ned@es than

meang o f; Qf &é§i9€ﬂn%ﬁbé§a§‘t tdnld SESt Ot £6@F dhi@Xhext frame
frame in a franme tine; nmeans for sendi ng

i nf of A&t idh Pﬁ%pﬁdﬁﬁg‘ -"rﬁ’ﬁ%r REMSY - of tinesl ot
assignnment to said nobile station by 20 using at | east
a control mni-slot; means for sending information

whi ch includes a QoS request by sending a head packet
in data which is sent to said base station; and neans
for sending information by using at 25 |east an

assi gned tlnesl which is notified of by said contro
m ni =sl ot . g The base station as’ claimed in claim

13, further comprising:

means for. when at least an idle timeslot
occurs during data transmission. assigning timeslots
in which the number of said timeslots is5 larger than
a number of timeslots used for said data

transmission within predetermined bounds.

18. The base station as claimed in claim
13, further comprising:

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

bounds .

18. The base station as claimed in claim
13, wherein said control mini-slot includes an
assigﬁment state of a timsslot, information for
verifying that uplink data is received, allocated

timeslot information for said next frame.
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20. The base station as claimsd in claim
13, further comprising:

means for performing timeslot assignment
according to a service class which is included in a

QoS request which is sent from said mobile station.

21. A mobils station in a mobile
communication system using a TDD mathod which
includes said mobile station and a base station,
comprising:

means for communicating with seaid btase
station thch includes means for assigning at least
a timeslot for a next frams in a frame time; and
means for sending information including information
of timeslot assignment to said mobile station by
dsing at lesast a control mini-slot:

means for sending information which
includes a QoS5 reguest by sandiag a head packet in
data which is sent to said base station; and

means for sending information by using at
least an 2ssigned timeslot which is notified oi oy

said control mini-slot.



