19 SEPTEMBER 2006 -' TITLE OF THE | NVENTI ON CONNECTI ON ACCEPTANCE CONTROL
SCHEME BY OBTAI NI NG AVAI LABLE QUALI TY VALUE 5 BACKGROWRBERFEMBER PROENTI ON
1. Field of the Invention The present invention relates to a connection
acceptance control schenme in a packet switching radio comrunication system
and, in particular, relates to a 10 acceptafte control apparatus and a

new connecti on accept ance control nethod for determ ning

accept ance/ refusal__of new connection of a term nal/session based on a

requi red comuni daEERGyHE+LANVENTIGN L ¢ erni nal / sessi on whi ch requests

connection. 15 2. Rel at ed AsNnetTTaf AcEMMRNTEC @bNOROS YsiremenBy nl y enpl oyi ng
an application by sound is one called a circuit switching type. This

systemwi | | now BBTAENENG AR IHABREr QPR ENCYMEE 20 FIG 1. FIG 1 shows an
outline of a channel configuration of a circuit switching type radio
conmmuni cati on system In the CI rcwt swi tching type system one termnal (or
one sessi on) O&ccBACE KD {] 5 shown in the figure. For exanple,
when a terminal A rrakes alco;_m gtl og ‘H't‘ ghaﬁmel 1, as shown in the
figure, the other terninals canfof O5e %lsvgﬁ‘ Afel 1. This schene is
advant ageous for the termTd phesaataifverad ctomplateaticon guahetyidrs secured
in order that 30 no other term nals can use the channel during. the

%‘?fep systemis

communi cat i on t h&CEEPTAREE (F FPhe P SRR, 1 2pREREE T sTH A RRY |
al so spread for aomMndfibsS€idEeRRkky, dhdS in particular, relates to a

10 acceptance control apparatus and a new—-connection

acceptance control method for determining
acceptance/refusal of new connection of a terminal/session
based on a required communication quality of each

terminal/session which requests connection.

15
2. Related Art
A radio communication system mainly employing an
application by sound is one called a circuit switching
type. This system will now be described with reference to
20 FIG. 1.

FIG. 1 shows an outline of a channel
configuration of a circuit switching type radio
J communication system. In the circuit switching type
system, one terminal (or one session) occupies one channel,
25 as shown in the figure. For example, when a terminal A
makes a connection using a channel 1, as shown in the
figure, the other terminals cannot use this channel 1.
This scheme is advantageous for the terminal A
as a fixed communication quality is secured in order that
30 no other terminals can use the channel during the
communication thereof.
On the other hand, a packet switching type

system is also spread for a wide use recently. This



19 SEPTEMBER 2006 -2 systemw || now be described with reference to FIG 2.
FIG 2 shows an outline of a channel configuration actoldTEYBER 200 packet
switching type radi o conmuni cation system 5 In the packet switching type
system information data is handled in a formof data collections called
packets for transmitting it. According totis system differently fromthe
above-described circuit switching type system packet including information

is transmtted 10 only when data %?CW' ) Althoggh t hi s packet sw tching
type system has 8YS§ ngrs PF RIS H6F YOFReT USGHFIAPCE? i O by -t he reason

of severe requiremgnt2 aRwdshnaoht MhdQJray, cRhShEr Rhifigheaeyorcan be
attained in data communication in which 15 data to be fransmtted occurs

intermittently. RBFRENEI] tositheePa@kdt tseifChandt Fyes FPEsC peeRrinsicasing a
vacant channel , Sggtéﬁ_ possi ble to occupy one channel by a plurality of
termnals, and thus, a free tine of each channel can be utilized
effectively, as shown in tlnethe pagiete.swiltchooghtypee systket swidmiaitagnt ype

systemis advant ous ,as channel _use effigienc nd, conmuni catj on
ef ficiency can bgglg%p%%vhea&l,d&gg En‘?‘cac’[rimorcl’qui'i%]?'?‘t%ol e)‘ftl%gnsd%agfléec#ed when

conmuni cat i on dapacketd vrentransmbsysiremizb | Accesdiesy mochhidhdysstemobl em wi | |
now be descri bed w gg reference _to FIGS. 4A and 4B., FI GS. 3A and 3B

3A, 3B,
show an outline OfTESTHENNefTORRET ARMS GSEF IR TPECREE SHYLHTYg type

system First, tep8i sigdter pBcke@fdideRRIThe ihESMMtlonat 50Pr&ysnigiteg one 30
certain channel (see FIG 3A). Then, it is assuned that termnals D and E
newy start pAckeBl¥oMRiCGiE BRCYSFng the same channel (see FIG 3B).

Since packets may collidealthough this packet switching type system has a
somewhat difficulty for voice communication by the reason
of severe requirement against a time delay, higher
efficiency can be attained in data communication in which

15 data to be transmitted occurs intermittently. Moreover,
since each terminal transmits packets using a vacant
channel, it is possible to occupy one channel by a
plurality of terminals, and thus, a free time of each
channel can be utilized effectively, as shown in the

20 figure.

Although the packet switching type system is
advantageous as channel use efficiency and communication
efficiency can be improved, communication quality may be
degraded when communication data in the entire system

25 increases much. This problem will now be described with
reference to FIGS. 3A, 3B, 4A and 4B.

FIGS. 3A and 3B show an outline of a channel
configuration of the packet switching type system. First,
terminals A, B, and C perform communication by using one

30 certain channel (see FIG. 3A). Then, it is assumed that
terminals D and E newly start packet communication using
the same channel (see FIG. 3B). Since packets may collide

and may be lost when a plurality of terminals transmit



and may be |ost when a plurality of terminals transmt 19 SEPTEMBER 2006 -3
packets simultaneously by one channel, a timing of trEh¥RTEMBRR Q% h packet
shoul d be finely controlled so as not to be transmtted sinultaneously, as
shown in FIG 3B. In case only few radi o resources remain, and, 5 thereby,
a congestion state occurs, when the termimas D and E which require
connection newly start using the sane channel, resources allocated to the

termnals (or packets whi ch are al ready under connection should be reduced
so that the thuB2ebeal rodUlEaBaPeRyy My Ope ahfeRaked MRS AD new y

participating terphRahStRRNdaEn Ji@led Shohil8 pd ¥ QIERPEELPRo NG 58T Rk nal s

A, B, and C which have already carried out the packef transm ssion -
decreases, and thet huisertrehspatked ssiwvilthneaushie tasassavnt &l Hlger By

decreases, accordingly. Ttﬁ]r %Qlée &Jé%g geg; 'rgg?otsﬁ%%ﬁ%%‘ F%ng%rggddnlé t he

nunber of packets used for data tr m ssion
accordi ngly. SThushesaelmor i mgngestihen reladieedcaunts, twieen rtasoteeinadlsl Dcat ed

shoul d be changed_according to the nunber. of termnals to,.be new
connect ed. Ther eB{},g }g W r’f?qt‘bfetﬁoé“}‘?ﬁre‘fﬁ@ BFv acﬁ%@fz;) uﬁm%htq‘teaﬁyiﬁ‘g used
by each term nakthénfie datresbuans s $5lqvatedangeshaceandnagky (oAthcketBUS, the

communi cation quality such_as a throughput nmay naqt he secured for each of
all the terninal ¥M4RYAT S GHREREY opRdeD SOPREST 1R cHIMLAGPRoT e RS SRt ed art ,

not only the cornupi G itRsdeBLalNed HesblecberANHS QN62PREG] @ReMBY  NOt
be secured, but also the communication quality for the termnals which are

newl y accept® fBewEpRRCiCGRAFsNGCterSeadsel. ang dor diThgtyist Héer equired

ggm?: ggf' on 30+ APghdhAS OtnkNEe HRSRAG! hVept LR Ralfii FRYRAY NG eady
carried out the packet transmission decreases, and the
number of packets which can be transmitted thereby
decreases, accordingly. Thereby, also for the terminals D

15 and E, the number of packets used for data transmission
should be limited, accordingly.

Thus, according to the related art, the
resources allocated should be changed according to the
number of terminals to be newly connected. Thereby, a

20 time (or the number of packets) which can be used by each
terminal for data transmission changes accordingly, and,
thus, the communication quality such as a throughput may

! not be secured for each of all the terminals under
connection.

25 Thus, according to the related art, not only the
communication quality for the terminals on connection may
not be secured, but also the communication quality for the
terminals which are newly accepted for connection is not
secured. Accordingly, the required communication

30 qualities for the respective terminals may not be
satisfied.

In a packet switching type system (or a circuit

switching type system) in the related art, in case a



In, a packet switching type system(or a circuit swtching type systen in
the related art, in case a 19 SEPTEMBER 2006 -4 conneb%ﬁ@%“’é%&e@%
acconpani ed by a communication quality (such as a throughput, a permssible
delay tinme, and so forth) has been nade by a termnal, the system
determnes, based on factors such as the &munt of remaini ng resources, 5
magni tude of interference power, and so forth, whether or not the required
quality can be satisfied, i.e., whether oqr not the connectjon can, be
“accept ed. Thus, “PRRSSY e FEALGRE r 3 L BECEFE ARt o‘zfo“ﬂlé?ﬂ/l%ﬁjr@bt%ﬁl% as to
prevent the bit (ehéRrad af @hebughske! Lpeehiba{lsld ITahetige | Quky ed 10 from
a predetermned level. FIGS. 4A and 4B illustrate such an acceptance

control schene p&PFERhERHESER BRI Mer¥ deehérabovidle SYRLem detgE AcaRB

typically show ap,gu!dde @k otBes,af CRPLRABCEmGHM IH ReLERIABI A3
interference 15 electric power in a packet swtching type system accordi ng

to the rel at €d amggnitndehiod artepferencesipayke, rand cohdoetht atiadher or
comruni cates wt ral it adi o i.nal.s, h .term_pal S a
Rog Q{%’hxaeduﬁéege&&m&nﬁi{ g'agoio% < A fag i grmopal i

buffer. It is assune at’, ewWy requests a connection with
a required perm ssihe thdelcapnecthion rcaan $eabeceptavhi cThuer ntimalsysheand B are

on connection w th the base %tation é}see FIG 4A): In such a cas ¢ .
according to t heSPRIEYEY 3FEPTPhe AF A CRBASTTEE t50e 2PntR T éRe BBFect ri ¢

powers on 25 thebierddfd Sahe Br packdE ebieR, rdes efkoan bkheg NEA&HeaMENt
result, when it has been determ ned that communication quality is satisfied
for all the t®rnfRars? RYFEESGEMERFd oi&¥M&d -a connecti on acceptance to the

termnal C (see FIG  4B).r3@ Haneyed 48181 uEREa cOMUHN QAT hoFefiialdel Y whi ch
control scheme performed based on interference power.
FIGS. 4A and 4B typically show an outline of the
acceptance control performed based on interference
15 electric power in a packet switching type system according
to the related art.

In this example, a single radio base station
communicates with a plurality radio terminals, and each
terminal has a buffer. It is assumed that, a terminal C

20 newly requests a connection with a required permissible
delay time in a state in which terminals A and B are on
connection with the base station (see FIG. 4A):

i In such a case, according to the related art,
the system measures the interference electric powers on

25 the terminals A, B, and C. Then, based on the measurement
result, when it has been determined that communication
quality is satisfied for all the terminals, the system
gives a connection acceptance to the terminal C (see FIG.
4B) .

30 However, when the communication quality which
the terminal C requires is of a permissible delay time as
mentioned above, even when the connection acceptance has

been determined based on the interference electric power,



the termnal Crequires is of a permssible delay tine_as nentioned above,
even when the connection acceptance has been determ nESHAEYPEH2 Y% e
interference electric power, 19 SEPTEMBER 2006 -5 the required permssible
delay tinme may not be guaranteed for the termnal C. Thus, when the
acceptance control is perfornmed only basedPon a factor (interference
electric power, the anount of remaining resources, etc.) other than 5 the

requi red comuni ¢gation qualjty factars e;{rou hput perm ssi bl e del gy tine,
e Cthe T equi LBt CEmARRC REFBSS ik ()0t i et PR nbE AP HOECHo
satisfied. |In sumaeryhe thanabavec rentinedhphobhencdgsancbedoniridl ref erence
to FIGS. 3A and 3B occurs as a 10 _result of connection acceptance being

nmade wit hout prePREESFESANYng2eeed Shud maF-AtmbEYtardeTeRse se i tdiCcan

connect by one chapegl , tNGnduhBOYE F&AATINBIrEH6F &A1 ke ) COHBINILaghHI On
quality of each termnal. Further, the problemdescribed wth reference to

FIGS. 4A and 4B ébeursquiyress campesicatigh candty | Birtedcepthneedtineitng nade
not based on thﬁe%i@é%fé a1 Bfnd N&dLqui LR Pﬁ%ﬂ%ﬁc%ﬂmﬁﬁhié&‘ﬁghty on
thereto, p t e

each termnal. In contrast a packét swtching system may
assuned by whi chapatkey amachi tathoml siayenboribedatdGideth t he nmaxi mum

nunber of term nals which can_be _connected by one, channel | reviously set.
R s Regbrst

In such a system since tnesHﬁ“rr’rl%Jé%oeh% 5 are EoHiSs K& one channel

does not exceed thecpilestbtwdrthi pedeerderto FlIES. cCIWTAHI Gat bosutwals &y can be
secured for each terinj%nal. 25 However, new connection js not accepted after

accepting the prEIBtErM REFPRGRDHER HFCIRIARCRAPRINEVENSWHERNPYe channel is

not actually usegrbbesedly sethefgl fige MERLMOAhuMb&F MidialihatoNkidakhg by one
channel is previously set. Therefore, the comuni cation channel usage
ef ficiency may connect by one channel, and without regarding the required

communication quality of each terminal. Further, the
problem described with reference to FIGS. 4A and 4B occurs

15 as a result of connection acceptance being made not based
on the parameter same as the required communication
quality on each terminal.

In contrast thereto, a packet switching system

‘may be assumed by which packet communication is performed

20  with the maximum number of terminals which can be
connected by one channel is previously set. In such a
system, since the number of terminals contained in one

j channel does not exceed the predetermined number, the

communication quality can be secured for each terminal.

25 However, new connection is not accepted after accepting
the predetermined number of terminals, even when the
channei is not actually used thereby, since the number of
terminals containable by one channel is previously set.
Therefore, the communication channel usage efficiency may

30 be degraded.

SUMMARY QF THE INVENTION

The present invention has been devised in order



30 be degraded. SUMMARY OF THE | NVENTI ON The present invention has been
devi sed in order 19 SEPTEMBER 2006 -6 to solve the ab&/¥ERTEMBERR06

probl ens, and, to secure a required communication quality for a term nal
which newy requires connection, w thout degrading the usage efficiency of
radi o resources, such as comunication 5 cltannel s, and al so, w thout

degradi ng the communi cation qualities on the respective term nals already
under connecti og. AN acc taﬁce cont.r.ol cher’%e used_i.n a radi o

conmuni cation syS? et Vac COFdPrRGY T d G HE OBEEsRRP T A enfPEn, T° 1M E Ades:
recei ving a conneedmiored eguRshisagiwl qadiay feful reedmeAaIUMH it nerlgual ity
value froma new termnal which newly requires connection with the system

hol di ng only t heTFEtAiTeFORBRATHPRatTidhotafeelAding FRPUBRSA%H the terninal s

for each of whi chrepfnedi ef Pasio b%&u%@@ﬁt%’éh and cdphek Meaikg
acceptance/ refusal of the connection for the new term nal; wherein: 20 the

det er mi nat i or® pafpaRiftldi ngdndnaksQi IHfineutcdpatriint it gorMYRIFakaPBe from
the required coggunicald g 4Ha! fé%gfé@éi%stekn{mst @1TLAG) Sufgdf ently on

connection, and maxi mum per m ssi bl e conmuni cation quality val ue
determ ned accor demgedtoanhe design of the 25 radi o communi cati on system
and, when the available M gi C érilé)en %%%Irioiy c\:/l'?‘l ue %agi erl1 es rta%%Or equi red
communi cat | on qual Ity val Uen‘;)rE ??Ie newct erm na?, %Hhé éeger mnhation part
accepts connect i oomrfuniidatd onewy sesm) nadcordheg ety , thas pabkewnt | inven®iod5, only
In case the 10 includes:
receiving a connection request signal and a
required communication quality value from a new terminal
which newly requires connection with the system;
holding only the required communication quality
15 wvalues on the terminals for each of which connection has
been accepted; and
determining acceptance/refusal of the connection
for the new terminal;
wherein:
20 the determination part obtains an available
communication quality value from the required
communication quality values of the terminals currently on
) connection, and a maximum permissible communication
quality value determined according to the design of the
25 radio communication system, and, when the available
communication quality value satisfies the required
communication quality value of the new terminal, the
determination part accepts connection for the new terminal.
Thereby, as shown in FIG. 15, only in case the
30 required quality value of the new terminal is smaller
(longer, in case where the communication quality type is a

delay time or the like) than the available quality value,

remaining after use of the resources by sum of the



30 required quality value of the newtermnal is smaller ﬁ_l nger., jn case
where the conmunication quality type is a delay tine b SEH @gﬁ%%ez)"m{ han t he
avai l abl e quality value, remaining after use of the resources by sum of the
19 SEPTEMBER 2006 -7 required quality values on the currently connected
termnals, the new term nal can be accepted to be connected to the system
Thus, the comrunication quality of each termnal currently on connection can

be prevented 5 i I r om t r ihv.e i qual i fy
val ue even after%ﬁlgl]g%dnn &l?\gﬁ ﬁ%lsJ{)se?rrf gg e ‘?%’reeq}ttlﬁé ﬁé‘\?vlqél(%{eeﬁfri nal . An
accept ance contr skrsueele, theedew ntexnriadilo cas dpenavtcegtedntsyist em accor di ng

t o anot her aspect, Iqrflect:thee t%o rese t invggti on inc%l udes: éecei Vi gg a
connection request Ssignha Znd"8 SYEYT r ed B3 ikt caF‘f“Bﬂlaﬁ Jr?rhgu G froma
new term nal  whb€hedew te i@ gl r €Sr £a1H16C bhoBomhddt itbhe cay She mprevahdiedl ng a

comuni cation_quality type of th 15 thus-received required communi cation
qual ity, measuri %ﬁomt r@i)rJrﬁ‘HﬁF‘é‘gt’f’Eﬁﬁ“ el FEFPSSHEs rsﬁ“%% t BRI s

currently on conggché o drorarithe thelscbicditi8H h&HBALRI fAkE Ofb HUdel hiwt YPE,
and hol ding the nmeasurenent val ues; and 20 determ ni ng accept ance/ ref usal

of the connecti offerfbrakhe new terminal; wherein: an available

communi cation quality val yg i,S.e @%}ﬁ%d%%QrEEOQ&ﬁ Ingggargqeantra\éqloues of

the 25 comunication quality typ as nentioned above, and a naxi num
perm ssi bl e comuaimeanicatignakysyenvalagsogflingeto raditbecoaspedit atfi ghesyst em

and, when thf0 aVEEEE‘QA@ in%%m%?aﬂcclrhd%‘é@' ity value satisfies the required
receiving a connection request signal and a
required communication quality value from a new terminal
which newly requires connection with the system;
obtaining a communication quality type of the
15 thus-received required communication quality, measuring
the communication quality values on the terminals
currently on connection for the thus—-obtained
communication quality type, and holding the measurement
values; and
20 determining acceptance/refusal of the connection
for the new terminal;
wherein:
an available communication quality wvalue is
calculated from the measurement values of the
25 communication quality type held as mentioned above, and a
maximum permissible communication quality value of the
radio communication system, and, when the available
‘communication quality value satisfies the required
communication quality value of the new terminal, the
30 connection for the new terminal is accepted.
Thereby, as shown in FIG. 16, only in case the
required quality value is smaller (longer, in case where

the communication quality type is a delay time or the



comuni cation quality value of the new termnal, the 30 connection for the
new termnal is accepted. Thereby, as shown in FIG 16! YHNTEMBER8E t he
required quality value is smaller (longer, in case where the conmunication
quality type is a delay tinme or the 19 SEPTEMBER 2006 -8 |ike) than the
avai | abl e quality value, remaining after “§Se of the resources by sum of the
nmeasured quality values on the currently connected termnals, the new

i nal b d b d h Ih 5
communi cat | on quiTEy BFTAER CEF I BHPFoRt [ B CORRERLTSA 48R be

prevented from baesagof ey edsbupted e stespecties encasiedt dya s uaedesual i fy
val ue even after the connection has been made for the new term nal. An
L infan

accept ance contr 8P SRheTETERSLY FIPREGTES ST ALY ok Y08

according to anobbescaspest t8f bé heond¥@santoi e jis@Bm. i Nehwslesher ecei ving a
connection request signal and a required comunication quality value froma
new terninal ° whFeRwelgarireqane bty sifn€echokewiing Lt KBr5§3EEMOMS5 hol di ng

only the requir edofREMNLC akhoBe Wialidited BLUR Yl BWLELHT Al chr each of

whi ch connecti on een accepted; ining a communi cation quality type
of the requiredrespattnivsacionequly ineasoirethgualeft erdiiaatve0 afdesi the as

menti oned above, 55%g£§9h&gebg&gq¥§k§§ﬁkogaeqﬁgl%%meﬁgfes on t he
term nal s currenf y on connectron or the Us-obtai ned comuni cati on
quality type, and hol di ngint hecéptusrabtcntedl nectsmes mentdvah e saddnd

determ ni ng cegtance/r f.usal of the congection for_the new Eggninal

2
wherein: an avarPEBi& S nPEAET BN GTRF %9ngﬁlﬁ§o%§er aspect o

present invention, includes:

receiving a connection request signal and a
required communication quality value from a new terminal
which newly requires connection with the system;

15 holding only the required communication quality
values on the terminals for each of which connection has
been accepted;

obtaining a communication quality type of the
required communication quality of the new terminal

20 received as mentioned above, measuring the communication
quality values on the terminals currently on connection
for the thus-obtained communication quality type, and
holding the thus-obtained measurement values; and

determining acceptance/refusal of the connection

25 for the new terminal;

wherein:

an available communication quality value is
calculated from the required communication quality values
of the terminals currently on connection held as mentioned

30 above but only for the terminals for each of which the
measurement value is more superior than the required value,
the measurement values of the communication quality type

held as mentioned above but only for the terminals for



calculated fromthe required communication quality values of the éer m nal s
currently on connection held as nentioned 30 above but 19o§ﬁPQ'EWERt2ﬂ 6
termnals for each of which the neasurenent value is nore superior than the
requi red value, the neasurenent val ues of the conmunication quality type
hel d as nentioned above but only for the termnals for 19 SEPTEMBER 2006 -9
each of which the neasurenent value is |less superior than the required

val ue, and a naxiegum ggrwrg.s(:%t%e mgon&’rlyrr}{ cat L,o? équl%l it SvaI uer.oof tlﬁg radi o
conmuni cation systeny and: e The AVAI abres co PcitPon duar'tty val ue
satisfies the reqher edgcioraduviatat| cand)uakakymwal pernafsstibée new term nal , the
connection for the new termnal s, accepted. Thereby, as shown in FIG 17,
only in case the “CTHBYH 5 guahJéFYt‘Sﬁ QE, HPRrAHIN GOTTERICSE ™ 0f t he
resources by sumsgfstérh,e defgui red quality values on the currently connected
termnals for_each of which the neasured value nore superior (be larger, in
case where the communi catyre® &bal RY3itapde remauRigaighpauabity valiueke, 15
and, be shorter, shRicASE WHRS ebNIS- COMBIRNARELLILAURIALYy YRR IGF @ndel ay
time or the like) than the required value, and the msasare qgqual ity val ues
on the current|ynesnherstiewl,t éhei aemredtgonefoh e wiewc iterihénaedsur ed val ue
is less superi oractcgﬁge&he requi red val ue, can satisfy (be larger, 20 in
case where the comminication quality type is a throughput or the |ike, and,
be shorter, in case where THerebgonasinstcatn an U@l i17%, toppe is caskeltdy tinme or
the like) t requi.red quality valye of the new terminal, the new term nal
can be accep?@d £ abéae%]o%r%l&légyt‘éa#hee’ Wéﬂ%“‘%?%ﬁf Psﬁhg%cﬁ}ﬁmni cation
quality of each tessuheds WBUBLANLE ytid reenneedi e hidy valuwdiah dHee

measur enent

currently connected terminals for each of which the
measured value more superior (be larger, in case where the
communication quality type is a throughput or the like,

15 and, be shorter, in case where the communication quality
type is a delay time or the like) than the required value,
and the measured quality values on the currently connected
terminals for each of which the measured value is less
superior than the required value, can satisfy (be larger,

20 in case where the communication quality type is a
throughput or the like, and, be shorter, in case where the
communication quality type is a delay time or the like)
the required quality value of the new terminal, the new
terminal can be accepted to be connected to the system.

25 Thus, the communication quality of each terminal
currently on connection but for which the measurement
value exceeds the required value can be prevented from
being lowered from the respective required quality values,
and, also, the communication quality of each terminal

30 currently on connection but for which the measurement
value is less than the required value can be prevented
from being lowered from the respective currently measured

qualify value, even after the connection has been made for



val ue exceeds the required value can be prevented from being |lowered from
the respective required quality values, and, also, thb"%ﬁg‘rﬂwp%n
quality of each termnal 30 currently on connection but for which the
measurenment value is less than the requiré %_val ue can be prevented from
being lowered fromthe respective currently neasured qualify value, even
after the connection has been made for 19 SEPTEMBER 2006 -10 the new
term nal . Accorditﬁgll)(ewacce riﬂETg to the present invention, it is possible
to perform connection acceptancé control in consideration of balance in
communi cation quality whi decordanyly eradavabdingdes tdenpeeteon tarerntdosi ve,
and, also, to wutilize the communication resousrces effigi ent | BRI

. EF
DESCRI PTI ON OF THE BRAANGEIE: herPobi Bt SCRAGCHIM IRSEPEARET eCBEEhE™ 10

present inventi ogoméldeREGORE HDHLL AHRANANEoh@M dtE onf glb DM pGHiehai | ed
description when read in conjunction wth the follow ng acconpanyin

. ] \ g
drawi ngs: FI @ 1°8RdvEeEHIGIt FPARE gfordeshaRRefal JifSiy8r afidn 34$% &EPrcuit

swi tching type radip;,d XHeORBHALSBEd QRS Yool éds tdigikebated art; FIG 2
shows an outline of a channel configuration in a packet swtching type

radio conmunication systemin the related art; FIGS. 3A and 3B show an

outline of a cha ﬁ% ﬁé@@ .Q r@iﬁ&' G acket switching type system
inthe related ggf or | ufgllrg ng a 'g@ghgﬁlﬁ whi ch t he nunber of

term nal s under connecti oPthecr ebests ANGSfudphendietBurkebustrigtee an outl i ne

of acceptan cog%rorl1 biasv%glt% i nt rferc%nce ouer ianegnhef 25 aecket
swi tching ty%e s?s AT AR TSPl B ﬁet;mﬁl T WRFES EN IO I T of a
comon radi o following detailed description when read in conjunction

with the following accompanying drawings:

FIG. 1 shows an outline of a channel

configuration in a circuit switching type radio
15 communication system in the related art;

FIG. 2 shows an outline of a channel
configuration in a packet switching type radio
communication system in the related art;

FIGS. 3A and 3B show an outline of a channel

20 configuration in the packet switching type system in the
related art for illustrating a state in which the number
of terminals under connection increases;

FIGS. 4A and 4B illustrate an outline of
acceptance cohtrol based on interference power in the

25 packet switching type system in the related art;

FIG. 5 shows an outline of a common radio
communication system to which the present invention may be
applied;

FIG. 6 is a block diagram showing a general

30 configuration of a base station apparatus in a radio
communication system shown in FIG. 5;
FIG. 7 is a block diagram showing a

configuration of an acceptance control part according to a



comuni cati on systemto which the present invention may be applied; FIG 6
is a block diagram showi ng a general 30 confi gurati on!bYEFSE 0%t i on
apparatus in a radio comunication systemshow in FIG 5; FIG 7 is a
bl-ock di agram showi ng a configuration of aﬂeaccept ance control part

according to a 19 SEPTEMBER 2006 -11 first-“enbodi nent of the present

invention; FIG 8 is a flow chart which shows operation of the acceptance
control part sho iriS Fl Gdj]r{n lon tgni | | ustrates a ch%r]ge i n conmuni cati on
5 quality |evel foOr |Iermubsﬂra I'ng conpeaﬁrsgﬁngr%%\'é%ns'lﬁg’ perfornmed by a
connecti on request accept @iGe deierdnfiaii eharpawticthewsnopdfatién 6EG 10
is a block di agr%gleshovm' n%éla configuration an acceptance control part

of
according to a SECUH28frBod? FPHhEPYRsEhE Wenvéntion; FIG 11 is a

flow chart which shows operat.i 9ni DiusthatcACaephaNEe iG0RbRAhn & tionhown in
FIG 10; FIG _12 illustrates neasurenent processing perfornmed by a

communi cat i o quEPRt YL HERYELefRht 1 bitst ratsngheePa - sepcPracesHind 13 is a

bl ock di agram shgutAgrriked %g_ngi 8 OO Bl 8€ CARIARERCE 8L HniRBk L on
according to a third enbodi ment of the present invention; FIG 14 is a flow

chart whi ch showsaopeshawrodnoFIG207t he acceptance control part shown in FIG
13; FIG 15 illustrates aﬁ%r]eigl ig%%i%tckoéiggfam assh%%g%lﬁog t he present
a

invention; FIG 16 illustrates a gener conce of another aspect of the
present inventi onpnfigh2f ibhCGof 18n iddaegttatesceanigerie palrtcaoceptingf tanat her
10 second embodiment of the present invention;
FIG. 11 is a flow chart which shows operation of
the acceptance control part shown in FIG. 10;
FIG. 12 illustrates measurement processing
performed by a communication quality measurement part
15 shown in FIG. 10;
FIG. 13 is a block diagram showing a
configuration of an acceptance control part according to a
third embodiment of the present invention;
FIG. 14 is a flow chart which shows operation of
20 the acceptance control part shown in FIG. 13;
FIG. 15 illustrates a general concept of one
aspect of the present invention;
FIG. 16 illustrates a general concept of another
aspect of the present invention; and
25 FIG. 17 illustrates a general concept of another

aspect of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will now be
30 described with reference to drawings. The same reference
numerals are given to the same parts/components throughout
the drawings.

An acceptance control apparatus according to the



aspect of the present invention. DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS
Enbodi ments of the present invention will now be 30 d¥SEFTEMBER;2096
reference to drawi ngs. The sane reference nunerals are given to the sane
parts/conponents throughout the drawi ngs. .An acceptance control apparatus
according to the 19 SEPTEMBER 2006 -12 pr—égént invention is an apparat us
controlling acceptance of new connections, and does not need to be | ocated
at a specific pl ace itn .a ragio com'%ni catio System ; kllgt C_!lcse +@0ce

accept ance cont rigt® ae|5“parlérllf"t(j‘rs1 aceor i ngapgaﬁaﬁ upr esent P AVERTTEGR may be
provided in a base sdwldobneappatiff sndHoek Nnat resldtoobvuhw etiddoatt er m nal ,

or may be provided jndividually therefrom In, other words, an_ acceptance
control appar at u§p%‘€c{}1|£di‘3|]rﬁcﬁol He 13ECe APTPRAETAGIOR FES T have iy For m

i.e., a fixed stahiMraaRpacat 4snofoR dphirheus rsdrtingnNtappad Priesendl t hough
a case wll be described where an acceptance control apparatus according to

the present I nveRf§HR-ASMBHcPRJREPYIFed BAse R3] iITAtapParRRAFSTHF 8T fi xed

station, the presgnd ifMentbAfluhScdtOlord ikBLhELh 0 ol Ragusd SrdAidsa First, an
outline of a radio comunication system assuned as an exanple for

describing the tndbdidwedly ther¢lrqm.esdnt otlwemdnsis wah| ageaptisacgescri bed
wth reference t . This j.s _a,ge onfi atl and may
ST, ARBALRE? TR PR BrsSerfp Ry A oy

be applied to al i Mmen escri hows an
exanpl e of an ouhavereargf farm¢coimen, radiiaedostatmicatapparsyss ese a mobhils
exanpl e, one radeo base st at'ﬁ)n covers a plurality radio termnals. 25 That

is, each of the prarst APPPEPRRal s performs

Although a case will be described where an
acceptance control apparatus according to the present
invention is included in a base station apparatus of a
fixed station, the present invention is not limited to

15 such a form.

First, an outline of a radio communication
system assumed as an example for describing the
embodiments of the present invention will now be described
with reference to FIGS. 5 and 6. This is a general

20 configuration and may be applied to all the embodiments
which will be described.

FIG. 5 shows an example of an outline of a
common radio communication system. In this example, one
radio base station covers a plurality radio terminals.

25 That is, each of the plurality terminals performs
telecommunication with the same base station in a service
area which the base station provides. In such a system,
radio resources which the base station has are used by the
radio terminals which are under connection therethrough.

30 As shown in the figure, the radio terminals may
be of any types, and the number thereof is not limited.

FIG. 6 is a block diagram showing a general

configuration of a base station apparatus in the radio



tel econmuni cation with the sane base station in a service area which the
base station provides. In such a system radio r esour OSEPTEMBER2AY pase
station has are used by the radio termnals which are under connection

t heret hrough. 30 As shown in the figure, the radio termnals may be of any
types, and the nunber thereof is not Iim't‘ég.— FIG 6 is a block diagram
showi ng a general configuration of a base station apparatus in the radio 19
SEPTEMBER 2006 -13 co ni cati on systemsuch as that.s in F 5. The
base station appaPSttsF0d°rneY uEs S&?%aﬁﬁem‘%t st’f,wnamhﬁow' 3 Thie

transmtting/recpasye Ntardoh 2Pgawduh 2per f AE NEddAGN0 ant &@NS MASSi an and
reception (telecomunicati 09), a 5 transm ssion part 203 which acts as an
interface with ahreRSRIdtHRE/ ERFeERINGG PEEAt £oh, Wik REEEATTDITAEPt 204 whi ch

control s each pattanddgreiibal hes r&agh 1eRb el et mRhitheipesent  invention
wi |l be described on the assunption that above- 10 descri bed common radio

communi cat i orP syS¥TamEelonsppate2 5t ahiloh apparat @8 apkerbtd e@dth| aneach
nbodi nent , . | t i . t
enbodiment,  an %ﬁ%ﬁ%ﬁ“%ﬁ%eﬂ%ﬁ@ stEighat § daaCCéUn‘%'rrB%aée? { gzg)ilmaﬁiéﬂ

invention is inc I'n the above-menti éned contro n addition,
"a specific cal cobatrars mechodator an 15 avail abl e communi cation quality

whi ch be achieved by _the.system' f h,enbodi mept _will be described
further later in a summa/i284 461 AFFs SOSHISH 8t ALY to the

present inventi oiventilomewlbebdeassydrtibdd 20 #he Qidfsugpt b cdhaandboper at i on
of an acceptance, contro] apparatus 300 according to the fi({s,t epbodi nment of

the present thvefdesornRad c° bEAHEs SPHBRLGR t1PT SHEFER N t'ESFPa8S 7, 8
anq 9. FIG 7 isstatiditlappaagtas Showppdidd. In each embodiment, an

acceptance control apparatus according to the present

invention is included in the above-mentioned control part

204. In addition, "a specific calculation method for an
15 available communication quality which can be achieved by

the system” for each embodiment will be described further

later in a summarized form.

A first embodiment according to the present

invention will now be described.

" 20 A configuration and operation of an acceptance
control apparatus 300 according to the first embodiment of
the present invention will now be described with reference
to FIGS. 7, 8 and 9.

FIG. 7 is a block diagram showing a
25 configuration of the acceptance control apparatus 300
according to the first embodiment, FIG. 8 is a flow chart
which shows operation of the acceptance control apparatus
300, and FIG. 9 illustrates change in communication
quality level in order to describe comparison processing
30 performed by a connection request acceptance determination
part 304 shown in FIG. 7.
First, the configuration will now be described

with reference to FIG. 7. 1In FIG. 7, a connection request



25 configuration of the acceptance control apparatus 300 accordi ng; to the
first enbodinent, FIG 8 is a flow chart which shows BpEFAEMBERIH0G he
acceptance control apparatus 300, and FIG 9 illustrates change in

comuni cation quality level in order to describe conparison processing 30
perforned by a connection request acceptandédeternination part 304 shown
in FIG 7. First, the configuration will now be described wth reference to
FIG 7. In FIG 7, a, connection request 19 SEPTEMBER 2006 -14 receiving
part 301 recei ve§CEStGHHEARONSP LRI VESgRaFONRi 19T EGEVERY TRt cati on

qual ity val ue trapanmhtt&shi debofbAneIdEtNah 041 A pRSIBNLrifiRIdRd to as "a
term nal /session", hereinafter) which newy requires a 5 connection, and
transfers them t 6TPRe? cleHAEERL0fOF ety keSS 10Re cepianias detdfnidati on part 304.

The required corpypicaf QR sqUAl | e MaINAE LS alsaH HARS eE%&f’idée% g new
request quality holding part 302. T%e new request quality holding part 302
10 recei ves and hohde¢siay,eanthergmgfignse ¢heonherifeatcoonecyiert i teguestue (new

requi red conmmuni i ual J of _the term,pal/session which newy
requires a conne%?it:%ﬁgal?creaﬁfg%hle%aélr%lmpta qé”%@%heéﬁ‘leoﬁg%ﬁﬁ%ét recei vi ng
part 301. Then, ctiveumbyetriegueassl Ouialvdlypehakdagp patahs802réd ansfaehewlb t he
t hus-stored new required cqmmunj cation qual i value to a request quality
hol di ng part SOSrﬁﬁ‘éﬁs?éﬁ"é itﬁgﬂ‘%fé §g§§ H\%l cating that connection has

been accepted for the relmanbwt psdidd EasstPMmolldiop phetcood rol request
acceptance determ nation part 304, but deletes it when 20 receiving that it

has been ref{%edFe‘?ﬁé‘_"?%(j’lﬁ’@spoh@%{ THF GFoMHPNES PRI BT FER EFAEST and
hol ds/ st ores t heqg8uty 8 1CRMHS), CAL LA dUBbhYn M M8n 80aiDE) of the

term nal /session transferred fromthe new request

terminal/session which newly requires a connection
transmitted from the connection request receiving part 301.
Then, the new request quality holding part 302 transfers

15 the thus-stored new required communication quality value
to a request quality holding part 303 when receiving a
message indicating that connection has been accepted for
the relevant terminal/session, from the control request
acceptance determination part 304, but deletes it when

20 receiving that it has been refused.

The request quality holding part 303 receives
and holds/stores the required communication quality value
on the terminal/session transferred from the new request
quality holding part 302, when the connection‘has been

25 accepted. That is, the request quality holding part 303
holds/stores the required communication quality values on
all the terminals/sessions which are currently under
connection.

The connection request acceptance determination

30 part 304 sums the required communication quality values on
the termiﬂals/sessions under connection currently
held/stored by the request quality holding part 303, and,

therefrom, calculates an available communication quality,



qual ity hol ding part 302, when the connection has been 25 accepted. That is,
the request quality holding part 303 holds/stores thel%¥GFEMEER 2006

comuni cation quality values on all the term nal s/sessions which are
currently under connection. The connection request acceptance determ nation
30 part 304 suns the required conmunicati 6rjr5q"ual ity values on the

term nal s/ sessi ons under connection currently held/stored by the request

qual ity hol di ng rt, 303, ,and therefrom . cal cul at.es an avail.abl e

-communi cat i on qug'ﬁilw,cafb %Eﬁﬁﬁhﬁém © :C%%SV\% %ahm(?éﬁa%l ¥ ned. The

t hus- obt ai ned avablinathfcattomynataty oralgealibt yheml ctenpasetiheitic aifeaned Wt h
the new required copmuni cation qualit al ue received by the connection
request receivi n§eﬂﬁF‘fe§ﬁm‘5‘nA§aﬁl‘?rés%‘la¥llG¥' Yﬂf c c‘iﬁ?ﬁ&?’\égow the j s
determ ned that cbhfet€] &Y Rbuestngstd @ngSpaceepded when the avail able
communi cation_quality value is higher than the new required comunication

quality value? However, tH¢ acErABEEidh Ghdsr ePTRFESTen ifthés digfesmiged
conparison resul 110 {15 qhhaiagd- c%_rilﬁg&&:itoﬁeigog'@@éﬁﬂé@w{n@ﬂuﬁ?é accept ance

determ nation part 304 transfers t etermnation result to the new
request quality huhdlagleaommo2cabiorespaddty wdlwrdts daghar ttisgs thend a

determ nation regylt, product .80 RALL: 300,15, Wep, 2, JTessage, Lndigating that
t he connection is "acc the s recerved fromt connection réedgques
accept ance det er ponagcoiorpdrst rdfidsed henareshar cppad 1tec abmpari par tre30dt

al |l ocates a source for t isngonne tion inforns, of this resource,
p

angd,
the determi nali odSr 83EH{" Blict Fén Cﬁgpfcgb } HRRISES BFRTREISh resul t
production part 3Q6ermimlicss partesSsagean’d¢eudi figi 4 ke tdenenst al ireduresul t

For to the new request quality holding part 302, a resource
allocation part 305, and a determination result production
part 306.

15 When a message indicating that the connection is
accepted is received from the connection request
acceptance determination part 304, the resource allocation
part 305 allocates a resource for this connection, and
informs, of this resource, the determination result

20 production part 306.

The determination result production part 306
produces a message including the determination result for
the connection acceptance determined by the connection
request acceptance determination part 304, and transfers

25 it to the terminal/session which required the connection.
When the determination result is connection acceptance,
information concerning the resource allocated by the
resource allocation part 305 is also included in this
message.

30 In addition, the communication quality type (or
parameter) to be dealt with for the terminals/sessions
under connection is the same as that of the required

communication quality value of the terminal/session which



t he connection acceptance determ ned by the connection request acceptance
determ nation part 304, and transfers 25 it to the ter HiYATEYBER280 whi ch
required the connection. Wen the determ nation result is connection
acceptance, information concerning the resource allocated by the resource
al l ocation part 305 is also included in thil$- message. 30 In addition, the
comuni cation quality type (or paraneter) to be dealt with for the

term nal s/ sessions _under connection is the sane as that of the required
comuni cati on quBfvty Xeguigesf CoReetteasi-nallN3ksks o GRrrehng St SHIMPEMBER 2006

-16 newl y requirgseSonn -oﬁﬁme;m,ataé%glt Gear gk ng ﬁés% §Q§mi19£f ion

enbodi nent, acceptance of a new term session | eterm ned only based
on the required ¢entefemsmednongvabdsed val tbs oequired epmiwial sitsiessi ons
under connection, B ubsequent | a flow.of 91g;ocessi ng.and oper ation wll

now be describedTSiny FITG"8. ° térrlle & RhRE ?%Snlonrseﬁlﬂ st a%ncn(aeﬁg:éﬁge
determ nati ons processi ng isubskguertly) i faost ep pdEssiagcandhesidranibagquest
signal arises fror term nal / session which has a requiyed value for 10
communi cati on qugﬁ‘fyn?"% b B?FCF%%‘:‘ Ve gy FLRe %on i GRS FEYIRELOPecei vi ng
part 301, in a steguéddzc sagdedd tatmind tdost b a4Rd3ngt D Svaideablien
communi cation quality is calculated fromthe sumof the required values in

comuni cation quél FE§P Wi t BeCABNE PN APgRSES st s lcari ent | framaer
connection have, tQi‘mir@l/s%%%%%Z@éQ{‘cﬁ gauest rtg@ggpé@ gudetegmnation part
, r

304. Subsequently, 1n a step It 1s de m ne y the connection
request accepd ancemuet sratiioat qoalpey tis J04sasreceintst ber théecavmdtabhe

conmuni cat i on qu%%&%{sgore\é%lilﬁn%ﬁﬁy%mt o] ‘ﬁrahl:@%be s4t09"?m t he required val ue
on:the newy connéction Teques ermral/'s&ssion.” Th case the
Subsequently, in a step S403, the available
communication quality is calculated from the sum of the
required values in communication quality which the
15 terminals/sessions currently under connection have, by the
connection request acceptance determination part 304.
Subsequently, in a step S404, it is determined
by the connection request acceptance determination part
304 as to whether the available communication quality
20 value is equal to or higher than the required value on the
newly connection requested terminal/session. In case the
available communication quality value is higher than the
new required communication quality value, the requested
connection is accepted (S405) and a resource is allocated
25 for this connection by the resource allocation part 305 in
a step S406. |
However, the required connection is refused when
the available communication quality does not satisfy the
required value on the newly connection requested
30 terminal/session (S407).
Subsequently, in a step S408, a message
containing the result (acceptance or refusal) with respect

to the connection request and the resource allocated in



avai |l abl e conmuni cation quality value is higher than the new required
communi cation quality value, the requested connecti onl%SEPZE 0 3405)
and a resource is allocated 25 for this connection by the resource
allocation part 305 in a step S406. However, the required connection is
refused when the avail able conmunication duality does not satisfy the

requi red value on the newly connection requested 30 term nal/session ($407).
Subsequently, in a step 5408, a nessage containing the result (acceptance
or refusal) withCRre8pEEtS BlYhéS CRFFRRIENGR e ucgid by hehe esour ce

al | ocated in 19 SERTEMAER:8A00esnld GARRIILS. bEAL Yides grgepiance is

produced by the determ nation result production part 306, and is
transferred to theangfenneal tahtld vemuinaddwhheh coaavagedonhe Tdriedthen .

connection reque C t 1. nati_on cessing is_ fi.nished
(5409). Subseque%b?%ﬁ e%gggggg%éﬁégégﬁgﬁ%c8ﬁ§%é¥é§§% %ﬁFgggggﬁﬁ%}nperforned
by the connecii oproegueisty dscEéphastosd (BOO) m nati on part 304 wll now be

described using FIG 9. EI 9 shows case where the sum of the
measur enent 10 val ues of M SSSH%%E&%@I*5%agangT?P?%ﬂnePegﬁ%E?q*ﬁ?n

t erm nal s/ sessi OpgotESkEinL PBREEHHEN BXaBRAShASCEIHA dhqhiBSt A@MHthadeval ues.
Then, it is assuned that, the maxi nrum avail able comruni cation quality val ue

of the system i sICEREREWEdoByPeRE ‘ol 1t REY PR \RESFEAPRENLRARIS: Phe 15
measur enent val upscansl &80yl £8Ge VIR QRelowh &b hSgSSiomMhi ch new y

requires connection. In this state, if the above-nentioned new request for
connecti on okl t hwaleesiafalthsesoimen veatd onaguepiew, fathaesparbive he current

gﬁ? ual communi caiipR; , Y AuaLE bYs VAHES RhnkBE: &ESReEehE MiNQeSLAESSI ons
required values. Then, it is assumed that, the maximum
available communication quality value of the system is
exceeded by the suﬁ of the above-mentioned sum of the

15 measurement values and a required value on a
terminal/session which newly requires connection.

In this state, 1f the above-mentioned new
request for connection on the terminal/session were
accepted, the sum of the current actual communication

20 quality values of the respective terminals/sessions on
connection would become smaller than the above-mentioned
sum of the measurement values before inserting the new
connection. However, when the sum of the respective
actual quality values is not smaller than the sum of the

25 required values on the respective terminals/sessions, the
required communication quality of each terminal/session on
connection can be satisfied, even when the sum of the
respective quality values is smaller than the sum of the
previously measured values. Accordingly, as a result of

30 acceptance control being performed not based on
measurement values but based on required values of
respective terminals/sessions under connection, a new

terminal/session can be accepted, even in such a situation



connecti on woul d beconme smaller than the above-nentioned sum of the

measur ement val ues before inserting the new connecti off.SEBSHMBER 200hen t he
sum of the respective actual quality values is not smaller than the sum of
the 25 required values on the respective termnal s/sessions, the required
comuni cation quality of each term nal/sesdi8n on connection can be
satisfied, even when the sumof the respective quality values is smaller
than the sumof the previously nmeasured values. Accordingly, as a result of
30 acceptance coafrerabheheyrpépf BEGed not based on neasurenent val ues but

based on required val ues 6 g regggg;d\ggg ter %Qa%g%%ﬁ{bga%&p@legf (‘tggnecti on,

a new termnal/session can bé accept even in such a situation
SEPTEMBER 2006 pi8sarst tinatenshonn aocdpit@nce. cdusgyl af@trordl ng to the first
enbodi ment of thﬁ oI iﬁn/tS i nventl c a%cggt ance lcroentr gl

term nal s/ sessi ons quﬁrgl SHRSct TON SmICBYECE Y SR Y Pon of
satisfying the raqubm@ﬁtmmnsaam;mngqmabl te@sindd alohmtibecation

term nal s/ sessi ons on connection shown in FIG 15. A second enbodi nent
of the present | AUBPHER i PHLnbiF G eaers(aess it SPeferide ¥o RPGS, 10
through 10 12. Eh&n 1%, iss5@ bkock di agram showi ng a configuration of an
acceptance control apparatus 600 according to the second enbodi nent of the
present invention, FIG %1 siesondfemhediment afi Ehe sHowensperente®nls of the

accept ance cont ! gh ARAY U1e0001800 LG cdfordAdUS BLS TRASULETRRL

processing performed by a conmuni cation quality neasurenent” part
in FIG 10.1Cird2, the configuration will now be described

FIG. 10 is a block diagram showing a
configuration of an acceptance control apparatus 600
according to the second embodiment of the present
invention, FIG. 11 is a flow chart which shows operation
15 of the acceptance control apparatus 600, and FIG. 12
illustrates measurement processing performed by a
communication quality measurement part 602, shown in FIG.
10.
First, the configuration will now be described
20 using FIG. 10. In FIG. 10, the same reference numerals
are given to the same parts/components as those of the
above—-described first embodiment, and description thereof
is omitted.
A connection request receiving part 601 receives
25 a connection request signal and a required communication
quality value on newly requested connection transmitted
from a terminal/session, and transfers them to a
connection request acceptance determination part 604,
which will be described later. Moreover, the
30 communication quality type (or parameter) of the required
communication quality is informed of to a communication
quality measurement part 602 which will also be described

later.



20 using FIG 10. In FIG 10, the sanme reference nunerals are given to the
sanme parts/conponents as those of the above-descri bed19fSE|P§FM@ﬁg&8?6rrent, and
description thereof 1is omtted. A connection request receiving part 601
receives 25 a connection request signal ch%a requi red conmuni cation
quality value on newly requested connectiomtransnitted froma

term nal /session, and transfers themto a connection request accept ance

determ nation part 604, \Aﬂteor&o LLs q3e3§%1| ?ﬁﬁyl&taesrure I overt dohe 30

comruni cation quality type par AnET requi JnTiLni cat i on
quality is infornedsofes a:mmmﬂimatqmltquahlmeys reasur errent part 602
which will also ge descri | ater. 19 SEPTEMBER 2006 -19

communi cati on quaf ?T%sdsﬁfrséﬁﬁﬁ? FArFOTEGS T LRB RN Y EEAHLRT atl on quality

values on term eaﬂnﬁﬁﬁmmﬁ qRA1 cONEC tthen thayimeh Jie@di EgfmucrEdBhcat i on
qualities, the thus-npeasured comuni cation 5 quality val ues being those of

the communi ca?i oANgLATFY tYALlUSPpBeipar e rf SRAecEUigatypn tERlity

term nal / sessiong nkbmt%@?vgam@lgﬁt%% 5@%4%&9%&@&1@&4'% A
measur enent resul i holding part 603 holds the above-nentioned nmeasurenent

result of the comsnhiered gpoveOwhieh ias meavdredentneyacenBetidthe connection
request acceptance det er mgllan. opat! B04.19URR AN GATRUBHSALL 0N Guali ty

measurenent values on the termn sessi ons un nnection currently
hel d by the neasbpeesmntriesigd: mbasurameniares608, ofardec abomhmi@sibh an
avai l abl e co ni cagi € uaI i tf{‘ €I ue tf r the thus- obtained sum The
t hus- obt ai ne vgﬁab%% mcat i B c@ I'ity value is conpared with the

above-nentioned new requiTed coansuti sraticofieguahtdaptivalceedetsahmest iby t he
| part 604 sums the communication quality measurement values

on the terminals/sessions under connection currently held
by the measurement result holding part 603, and calculates

15 an available communication quality value from the thus-
obtained sum. The thus-obtained available communication
quality value is compared with the above-mentioned new
required communication quality wvalue received by the
connection request receiving part 601. As a result of the

20 comparison, when the available communication quality value
is larger than the new required communication quality
value, the connection is accepted. Then, the connection
request acceptance determination part 304 informs, of this
determination result, a resource allocation part 305 and a

25 determination result production part 306.

Thus, according to this embodiment, acceptance
control is performed based on the communication quality
measurement values on the terminals/sessions on connection
having the required communication quality values, for the

30 purpose of maintaining at worst the communication
qualities on the terminals/sessions already on connection.
There, the communication quality type (or parameter)

measured is same as the type (or parameter) of the



connection request receiving part 601. As a result of th i son,
when t he avail abl e conmuni cation quality value is | arldéﬁl)%ﬁlgﬁgﬁﬁg&new

requi red conmuni cation quality value, the connection is accepted. Then, the
connection request acceptance determ nati %rbppart 304 informs, of this

determ nation result, a resource allocatiorf‘part 305 and a 25 deternination

result production part 306. Thus, according to this enbodi nent, acceptance
control is perfor madipa eéjon%n 1rlt.he corrln'runi c%ti on, qﬁq__lr{et Yo measg} emantonval ues
on the terminal sFSS8SF BACBRUESRABEYY ofF AV KE  The T JHFIE e toimmintRat i on
~qual ity val ues, twatichheed; puxpases oforirRidtiiahnhag. at wor st the communi cati on
qualities on the term nal s/sessions al rea(ay on connection. There, the

conmuni cation quality typdqSFIpaParet@meV FRRRETELPT o SsafERES K8 ¥ype (or

parameter) of thegot9a SERIENBERNZDPEessiZhh I @dbhl €h€ ARAIBLRALF Othqual ity
whi ch the term nal/session which ne\é\%{]er equi res connection has,

Accordingly, a nBRAEDREBRNS iR lugsaet dhentgrminal/Sessdorer¥ided / sessi on,
such that the sug.pfcther HNBASHEE 1 Ry gg%ﬁgfoplghet he,t erm nal / sessi ons
. yal .

under connecti on anc_i t he requi red value o e new term nal{sessi on does
not exceed the nagicwingdegdsabnedoes mminiecgerdnthpialaxigunf avablabist em An

operation flow o%omgn?&g&eo Si glx\qu,ICP{mc\@{ebg 1:'Lgmdescri bed a using FIG 11.
e

When connection reques acceptance er M Ratron processing is started (in
a step S701), a connecti cdn ropguesioarfiwn@ff then prodearsingawi s sgiwobewhi ch

h [ I f ' | ity is first ived by th
Connect | on 1601 oRBECEIPRA A PABIAEe 60T, FReR STUIFR08. SRR i a ot ep

5703, the avail abkeeptandaltictatrin@fatiusd ignbceakirg i s calagttkat eth fa gephe sum
of S701), a connection request arisiné from a
terminal/session which has a required value of
communication quality is first received by the connection
15 request receiving part 601, in a step S$702.

Then, in a step S703, the available
communication quality value is calculated from the sum of
the communication quality measurement values on the
terminals/sessions under connection at the current time,

20 Dby the connection request acceptance determination part
604.

Subsequently, in a step S704, it is determined
by the connection request acceptance determination part
604 as to whether the available communication quality

25 wvalue is equal to or larger than the required
communication quality value on the terminal/session which
newly requires connection. When the available
communication quality value is larger than the new
required communication quality value, the relevant

30 connection is accepted for the terminal/session (in a step
$705) and a resource is allocated to the thus-accepted
connection by the resource allocation part 305 in S706.

On the other hand, the relevant connection is



t he conmuni cation quality nmeasurenent values on the termnals/sessions
under connection at the current tinme, 20 by the connectiSShTEMBEBS06
acceptance determ nation part 604. Subsequently, in a step 5704, it is
determ ned by the connection request acceptance determ nation part 604 as
to whether the availabl e communication qual4ity 25 value is equal to or
| arger than the required comrmunication quality value on the
term nal / sessi on which. new )égr equi res .connection. Wien the avail abl e

[

conmuni cati on quaFFESEYANGR ithe| aygklahlfa fOTREN HeAt I e GUft B8 ¢GH¥ENi cat i on

qual ity val ue, thanhet eyails f30+RONARGELIRA EomAGERRIEdn| Bhal e, value on
termnal/session (in a step 5705) and a resource is allocated to the

t hus- accepted c&hReReY dieByNEhéSeeSHUr dénak| BEeR iDW7Part 305 in 5706. On
the other hand, the rel evapl,scanNBgeiy ong 8 19 SERTRBER %QQ% ;21 refused
. h i

when the avail abl e comuni cation quality value cannot satis ({/ethe required
conmuni cat i on® quabhtginviglaue erply héasrmepteerai oal ¥sassilonwith mopesp §707) .

Subsequently, in S 8 sage tal ni a reply ( ept ance or
refusal) with r éﬁ%a’%@%&%%"ﬁ%ﬁ%r‘ T n%ggtig%&n @%qﬁ&%?gﬁ%%l tt%r%(eé resource
thus allocated ehloasted hinscaepl yhis repiteplancecds:gpicedis esrdajucetihby

determ nation result production part 304, and is tran rred . to the
term nal which rggﬁi?%c?%‘ﬁ'ﬁlﬁééﬂlgﬁ‘?s 5 ?58885511%@36& ?égue%rid dScept ance

deternmi nation preegssfdired Sot BHE fémiishedwhionh ar&h8pre8700neWildn.r ef erence
to FIG 12, the above-nentioned neasurenent processing perforned by the
comuni cati of? qd8Pi SRS OPe ABRATCPArACCEDEANEE | AP FEBRE L PR PHRGRSSIBI The

current conmmuni cati pRugludlditye¥al e Hfsdehes7bgy m nal / session which has a
requl red conmuni cation

With reference to FIG. 12, the above-mentioned
measurement processing performed by the communication
quality measurement part 602 will be described now.

15 } The current communication quality value of the
terminal/session which has a required communication
quality value is calculated as a communication quality
value on a certain fixed observation section (referred to
as a span T), and is updated for every elapse of section

20 span T.

The updated communication quality values are
used for determination for a connection request which
arises during the subséquent section. For example, when
connection requests A and B occur in the section 2, as

25 shown in the figure, the communication quality values
measured in the section 1 are used for acceptance control
thereof. Similarly, when connection requests C and D
occur in the section 3, the communication quality values
measured in the section 2 are used for acceptance control

30 thereof. Therefore, at the time of the end of each '
section, it is necessary to measure and hold the
communication quality values on the terminals/sessions on

connection for the relevant section.



uality value is calculated as a communi cation qualit val ue certain
19i xed gbservati on section (referred to as a spgn T),ylar? PFU‘SMHEQ;}?O& for
every el apse of section 20 span T. The updated comruni cation quality val ues
are wused for determnation for a connecti %g request which arises during

t he subsequent section. For exanple, when “¢onnection requests A and B occur
in the section 2, as 25 shown in the figure, the comunication quality
values neasured in the section_1 are use(% Icgr %aé:ﬁ:e%p_t anﬁe cogtrol t her eof .
Sinmilarly, when connection FedGEsts BHEEID B WS APRE%Etion 3, the
comruni cati on quabkéyvatdloteSectiEas Wt TNmbhiebs aldtcmiredr £rbisacGrioy.
acceptance control 30 thereof. Therefore, at the tinme of the end o;f‘each

section, it is nBEERERTy a5 thEaSRA ndRREFET t Ne® SOMRERT catiBh WaattYy

val ues on the teg{gnal& $@:SkaRRi QN /RRABAL hded AonhBet{Eh eMaNtbesRgEéON. 19
SEPTEMBER 2006 -22 The actual span of the above-nentioned observation

section span I nk9 Pre aceitsi hedrefifatedr PRYC a¢eppb@ere a’ntiRd Span i s
shorter, the co L cat | ] ~ 0] hy i SSJ der
it %%ﬁyere@ﬁ%d e?r}q@g%le HIbRALASESS) QA1UB

connection can be 5tob be re ont o accept ance contr ol
at  higher accurwtyl drel segduified widrmivigbari el tplliity . vabeeordiinklybe
satisfied with higher liability. Accordingly,, the shorter_span.i

pr ef er abl e. Home\#g?,srf%rgceﬁrg ‘:‘eusls%/sn re(;;f(e)ef: %))rrﬂfgréd %%/wetvﬁé:’bgéee Igslfoa elsgﬁnéecomas

| arger as the spparfodfdegomnhs saed |satibachbechni Yarger opd ithemsppanT shoul d

Do o heot o5t LELokakt g he. Uit gt {he base ST aLLon L 1k00y
enbodi ment of t hgelpsesEniftienvenkim, thRCeBRbAGESUC VT LBk Bisd hration
term nal / session which newWly requires connection can be

into consideration for a particular system.

Thus, according to the second embodiment of the

present invention, acceptance control of the

15 terminal/session which newly requires connection can be
performed on a condition such that the communication
quality values of the‘terminals/sessions currently under
connection may not be degraded therefrom due to insertion
of the relevant new terminal/session.

20 A third embodiment of the present invention will
now be described with reference to FIGS. 13 and 14.

FIG. 13 is a block diagram showing a
configuration of an acceptance control apparatus 900
according to the third embodiment of the present invention,

25 and FIG. 14 is a flow chart which shows operation of the
acceptance control apparatus 900.

First, the configuration will now be described
using FIG. 13. The same reference numerals are given to
parts/components same as those of the above-described

30 first and second embodiments, and description thereof is
omitted.

A connection request receiving part 901 receives

a connection request signal which newly requires



performed on a condition such that the comunication %ual ity values of the
t ermi nal s/ sessions currently under connection may not!®SEPEE 82006 her ef r om
due to insertion of the relevant new term nal/session. 20 Athird

enbodi ment of the present invention wll ow be described with reference to
FIGS. 13 and 14. FIG 13 is a block diagrar Xhowi ng a configuration of an
acceptance control apparatus 900 according to the third enbodi nent of the
present invention, 25 and F'ﬁ 14 i s. ac{:l ow chartt.v\hi ch Ehgwsoagtperati on of
the acceptance COREFSHAbFETafuES IOt SHFICPIPI HFREBhA GArSY i 6H WG | | now be
descri bed usingthkGeod 3. trEn@ms 8fed r £fced entermun®El Alessaba, ghven to
parts/conponents sane_as those of the above-described 30 first and second

enbodi nent's, and tg8EEFFTR TG RBr 8oFORRECTINPL FREICH AGRRBERRSR request

recei ving part 90itEgeSiMEDN BacONHET! | M reeGEestLisignabubigh newl y
requires 19 SEPTEMBER 2006 -23 connection and a required conmunication

qual ity value® tREFEBRICaYIRs APal &Y fYadica lfep hfhalygedsrand Eha eansfers
themto a connectigpete tit%ﬁ@?&?r{f/&_??éﬂeé_@ém rﬁ'&f&%rﬁ\@?%f ; Nbr eover ,

this required 5 communi cation”qual i ue is also trans ed to a new
request quality mebdined pammuadeat Fom therlityetypdel(onr pgupnetiecoringmrecdt i on

qual ity type (Or (Raf ARRLEL) LNep ool e o inbor AR, of) 49 Aocommunigatiop
qual ity nmeasurenent par §2. %0 ATerminal gﬁa%m]fl e’aﬁ'l onn:)@a‘%t CC983
classifies the ®62m nal s/sessions currently under connection into those
for which the, measurenent val ues in conmuni.cation ality exceed the
require val uﬁ% respect i vét ,erg‘ﬁaagh%gaesm&l&fza PR 9ﬁéa§§?% ©Sval ues in
conmmuni cati on qu&éhkt Yerminals/sessions currently under connection into

those for which the measurement values in communication

quality exceed the require values, respectively, and those

for which the measurement values in communication quality

15 do not exceed the require values, respectively, after
inquiring and thus obtaining the required values in
communication quality for the respective
terminals/sessions from the request quality holding part
303.

20 The connection request acceptance determination
part 903 sums @ the required communication quality values
of the respective terminals/sessions under connection, for
each of which the measurement value exceeds the required
value, held by the required quality holding part 303, and

25 @ the communication quality measurement values of the
terminals/sessions under connection, for the
terminal/sessions for each of which the measurement value
does not exceed the required value, currently held by the
measurement result holding part 603.

30 Then, the connection request acceptance
determination part 903 calculates the available
communication quality value from the thus-obtained sum.

Then, the thus-obtained available communication quality



15 do not exceed the require values, respectively, after_ 1 L] and t hus
obtaining the required values in comrunication qualiﬂ SF%tﬂgﬁ%&?@@pective
term nal s/ sessions fromthe request quality holding part 303. 20 The
connection request acceptance determ nation part 903 suns (D the required
comuni cation quality values of the respé@ﬁFVe term nal s/ sessi ons under
connection, for each of which the neasurenent val ue exceeds the required
val ue, held by the_ required quality hoIding part 303, and 25 §2) t he

communi cati on qu¥Ptts hesSoPergdtwiE & & Wt FRTURGiCAEINER SeAdi%8ns under

connection, for hgriterdRaltaessi @S dodhe8BESn Ofcqiftisth rbbei RRS paereNt
val ue does not exceed the required value, currently held by the

neasur enent resuBPlhol BiaF§ pdPt BOB.tIUiTREA/ SeheicvnFest Vivkch ddgest

acceptance detegpi i p 0 qgt% | at,e alla cqgggn' tion
quality val ue fr%%%?ﬁ%ét Jé?% %giﬁ%d u%l%BT%%%?ﬁ?ﬁgﬁkﬁug%gﬁ%hine gggilable
conmmuni cat i onS quaki tiadH FISERTEVBER: 2066 of- 24evabere-mentonped eshwigolyt he new
requi red conmuni gati on quatit regei ved by the connection request receiving
part 301. There,”fOr Yfet ?%gﬁél lsessions for which the neasurenent
value is equal to the requhead sal &ereddieyoffayhé denpadrdassnfi€tk ei ther one of
t he above-nenti oned categgr or the categor 2Q Then, as a result of the

conparison, the CEBRARECHATLACABGEESRC Endet et EAhNG PRR i 903

determ nes to acgepbrified ebe¥anbp€ e Glell@danWhethridi@ 148, aviadd afplee
conmuni cati on qualltf value is |larger than the required quality value of
a

nem/ternjnali%eséVéh .Qﬁﬁ_Coﬂéﬂéiﬁ?Fkﬁﬁtqyaﬂéfﬁs%a¥Wﬁa%ﬁeﬂéVSEE TR &8ei on when
the available comppi&thanigyalhive o Wew SclfbsathaRstibg, but

determines to refuse the relevant connection when the
available communication quality value is less than the
required quality value. Then, the connection request
15 acceptance determination part 903 transmits this
determination result to the new request quality holding
part 302, the resource allocation part 305, and the
determination result production part 306.
Thus, this embodiment calculates the available
20 communication quality value based on the required values
on the terminals/sessions for each of which the measured
communication quality value exceeds the required
communication quality value, as in the above-described
first embodiment, and on the measured communication
25 quality values on the terminals/sessions for each of which
the measured communication quality value does not exceed
the required communication quality value as in the above-
described second embodiment.
With reference to FIG. 14, an operation flow of
30 the third embodiment will now be described. When the
connection request acceptance determination processing is
started (in a step S1001), a connection request arising

from a terminal/session which has a required value in



required quality value. Then, the connection request 1
determ nation part 903 transmts this determ nation r@é@ﬁﬁlahi}ﬁ%@mnew

request quality holding part 302, the resource allocation part 305, and the
determ nation result production part 306. Thus, this enbodinent cal cul ates

the available 20 comunication quality vallUe based on the required val ues
on the term nal s/ sessions for each of which the neasured conmuni cation

gual ity val ue exceeds the .requi rigtg(r)]l ir%%t irggeﬂ%a& iﬁ)tyytxgl Ney iioH t he

above- descri bed “FiTst enbodi men on "t he nmeasured-conmuni cation 25
qual ity val ues ometrhest exgueapalasteesstordd2f dn eastefSMi®Rch the nmeasured
communi cation quality val g%?does noi exceed _the {T@ng_]i %gld conmuni catti on
quality value as in the abBRPESYERELY bed Se86RH Bnbodi HBRt "W HH 1R er ence

to FIG 14, an opglaésoih fddanudiicaBlon Rfualihick do £ mbeddiveRiindd &/ sexsyone
descri bed. Wien the connection request_ acceptance determ nation processing
is started (?n dndespcHIREDLonamedsiverd iedd Feated tiok ithPngectidm a ,
terminal / sessi on ;yhLGhafias, $AcedHi A§ % ¥ Alde tife 19 SEREEMBER 2008/art25
communi cation quality is first recefved by the connection request

accept ance part 202neatiomstraaues00gigndulisaduedt #xe dlasgifiep HIBO3, the
measur ement val ugsg,Lp EQE“EHB&C%%' 89'8#‘%& Bée%vé{?? A& AL R SPSRIOns 5
under connection neasured and store or the sectron I mredi ately preceding
to the tinme at wekchedibethelrmspetticvoneptired vetuesindsithnae for iessth are
classified i?éo %hose far. each of which the rel vanJ:a asurerrgnt val ue
exceeds the spé? tf éC}Pertﬂﬁ FEFPTSFOE AP SURSEE E of > e ACTE BFT WIS he
respective neasurtsepéspedtisredqeguboéd exaer] bihehe espaghbvedtieigided val ue,

by 'the term nal division-.into-equal-parts part 902.
y qnto—equal—parts art 562. P

Subsequently, in a step S1004, O the required
communication quality values on the terminals/sessions

15 under connection for each of which the measured
communicatidn quality value exceeds the required value
held by the required quality holding part 303, and @ the
measured communication quality values on the
terminals/sessions under connection for each of which the

20 measured communication quality value does not exceed the
required value, are summed, and, from the thus-obtained
sum, the available communication quality value is
calculated by the connection request acceptance
determination part 903.

25 Subsequently, in a step 51005, the connection
request acceptance determination part 903 determines
whether the thus-calculated available communication
quality is larger than the relevant new required
communication quality value. When the available

30 communication quality value is equal to or larger than the
relevant new required communication quality value, the
relevant connection is accepted (in a step S$1006) and a

resource is allocated for this connection by the resource



Subsequently, in a step 51004, (1) the required conmunication quality

val ues on the termnals/sessions 15 under connecti on PEPEEMBER200hi ch t he
measured communi cation quality val ue exceeds the required value held by the
required quality holding part 303, and (2) the neasured comunication

qual ity values on the terninals/sessions @der connection for each of which
the 20 nmeasured comruni cation quality val ue does not exceed the required

val ue, are summed, _and, fromthe thus-obtained sum the available
conmuni cation quali®§atiaru@ars 382 S8 by the connection request

acceptance determ nation Rakhe998ne 2 haSDSGHEEMHY avhR18p8tep S1005, the
connection request acceptance determ nation part 903 determ nes whether

t he t hus- cal cul afeEmanita tdione quahiiinivedicons gualliqry than| Bhgerelisivantt he
rel evant new reqLp e CQURIRLARL: AL ANA bhLYA) U uihepnl N ANAbkabl e SO
comuni cation quality value I's equal to or lTarger than the "relevant new
requi red communi catnedt igpuraliist yefaserd, (irhe step eddt8)connection i s accepted
(in a step 51006) and a regesaource js al.located faor 5his connection by the
resource 19 SEPTEMBER 2006 §§%u3T+§%a€fbﬁ'B§?? éﬁﬂ?i'nasﬁﬁfﬁégﬁlﬁ t he ot her
hand, when the avahtabhig abenmueplat (Greptiahté Yo aldfRshs) se@ldier than the
rel evant new required communi cation quality value, the relevant 5

y
connection is refGSBERTY FORNEFERCS RBICST INBHYUGRATNI Fhe ar¥p©81009, a

nessage contai nhgotdieed &Py (RCS SRURARCE sOhcESFUIRID) 160ptb@ucdElbgVané _
connection request and indicating the resource allocated when this reply is

accept ance i 50 pr 88GLEEH AL 10Re TEOU HetRAIAUFAL PONPIES A06  pABAUET i on part 306,
and is  transm tiednbms (e k8 Ehdale MG LA TRLpLiREA" BhEVANevant

connection. Thus, the connection request acceptance
determination processing is finished (in a step S1010).
Thus, according to the present embodiment, in a
15 situation in which terminals/sessions for each of which
the measured communication quality value exceeds the
required value and terminals/sessions for each of which
the measured communication quality value does not exceed
the required value, the acceptance control for a
20 terminal/session requesting new connection is performed in
a condition in which, at worst the required communication
quality is secured for the terminals/sessions for each of
which the measured value has exceeded the required value,
and, at worst, the measured communication quality at that
25 time is secured for the terminals/sessions for each of
which the measured value does not exceed the required
value.
A specific example of a calculation method for
the available communication quality value according to
30 each of the above-described embodiments will now be
described.
With regard to the required communication

quality type (or parameter) on terminals/sessions, a case



connection. Thus, the connection request acceptance deternm nation
processing is finished (in a step 51010). Thus, accor d?F§PTEMBER 2Mi6esent
enbodi nent, in a 15 situation in which terninal s/ sessions for each of which
t he neasured communi cation quality value exceeds the required value and

t erm nal s/ sessions for each of which the féasured conmunication quality

val ue does not exceed the required value, the acceptance control for a 20

term nal / sessi on yequestin W connection is perfo din acondition in
whi ch, at worst Y%%r é%ﬁﬁrgﬁ gﬁﬁﬁﬂﬁ*@hﬂ?oﬂhr Téhﬁqﬁyh5§“§£€uF88ef% ©t%e

term nal s/ sessi oggié Qiuaﬁ.actb e{pe W GleriiesiBBs WAtV alie Basiexcesdeask t he
requi red val ue,  and,, rst, the neasured communi cation quality at that

25 tinme is securgﬁs?%¥“¥hm%PErﬁﬁ?ﬁﬁg?seSS|ons for each of which the

neasured val ue does not exgesd,t e reG LBEre Veldl®eghisPECidrirfungxafRbe of a
calcul ation nethod for the available conmunication qual i ty_val ue accordi ng

to 30 each df t&eakiuvendsscribeks/@assdrnents avithroneprwle Odwsttided. Wth

regard to the reguisad GoEEUNI 6RL QN oy %thtty {YRE GREQP AR ON
term nal s/ sessions, a case 19 SEPTEMBER 2006 -27 where this quality type is

t hroughput and a case where this quality type is permssible delay tinme (c)

WL now be | descr bed.- f(OLoBKRTBE S Fitiaksoh e 6R38 pbans e T edul ed

comuni cation 5 quality 6 erm nal s/’'sessions is a Qwll now
be described. TheettiayghpbbeSvasiaelsentdonasspal ITHws: S = (anount of
infornationuL ansmtted by one section)/(observation section span T) 10
There, the of the above-nentioned anount of

There, the unit of the above-mentioned amount of
information is bit or packet, and the unit of the span T
is second.
In packet telecommunication, also information

15 re-transmitted as it has not been received properly uses a
channel. Therefore, when measuring the throughput of a
terminal/session under connection in order to use the
measured throughput for the acceptance control, the amount
of information actually transmitted through the

20 communication channel should be measured. That is, the
throughput measured should include packets occurring
reception error, and the required throughput should take
information re-transmitted into account.

The above-mentioned definition formula for the

25 throughput means an average transmission rate of all data
to be transmitted during connection on the
terminal/session. The transmission rate changes every
moment in a packet switching type system, and, thus, the
above-mentioned average transmission rate means an average

30 transmission rate occurring during the above-mentioned
section (span T) or during an interval between the
connection start and connection end.

Such a requirement is made mainly by an



information is bit or packet, and the unit of the span T is second. In
packet tel ecommunication, also information 15 re-transti YPdEVMBER 200655 not
been received properly uses a channel. Therefore, when neasuring the

t hroughput of a term nal/session under connection in order to use the
nmeasur ed throughput for the acceptance cort4%t, the anount of information
actually transmtted through the 20 comuni cati on channel shoul d be

nmeasured. That is, the throughgut measur ed shoul d i ncl ude packets occurring
reception error, 2RRALERBIQRGUILCEBINERrARIHIGE SREYHEFMEREe fOF nf or mat i on

re-transmtted i RAngREHYn dENByARONE-dRRInABEH: Slefdnd khen h&idaila for the
25 throughput neans an average transm ssion rate of all data to be

transmitted duri gnesanectoimaRiphetranamissabnseals ouchhast Fas fogsi on
rate changes eve@ffan%f@@fn%% %eBﬁ?é?@icé,%@@hgggié@ﬁse%YSBF n@Ndyt hus, the

above-nenti oned average tr Ssion rat'e nean n average 30 transm ssion
rate occurrin@ during the Bdmndeomehhé oxtedie deftindhiqrspan c¥)cetatian ng an

i nterval between_th connect.ion, start and cgnnect.i o n Such,.a

Foqul rement 1o mBRERRL A5 Ty t o P SRS aOR < I8 P b SR uni ch
has a strict requiilémeow Yordescribadsfirsi.on delay tinme on connection and
al so needs a constant informatjon transm ssion rate, such_as that r

transmitting speech/ voi ce, ATRAAEIpFRt thed I1E6F ERROTIMERT s thY B il fie

a_bove defi ni ti On,coﬁhmgaL@éJ&ﬁiri Qfhal ey thﬁe_CCi@f dbmguiate_tdh@aab@vcﬁx dﬂx_%cri bed
first enmbodiment w Il now be described first. According to the first

enbodi ment, the &PGPLEBH CORBIHIALEER | Bt lddal VEYUSRIFe H8 cal cul ated based
on the 10 requi r qd FOANLY SAJiORsIURLE ootRESoRN e s assumed that

the radio resources used is telecommunication channels,
for example.
Hereinafter, R denotes a transmission rate (bps)
15 of the communication channel determined by a communication
band width thereof; Ru denotes a communication channel
occupation rate; S dénotes a throughput (bps) required by
a terminal/session which newly reQuests connection; Sdi
denotes a required throughput (bps) on each
20 terminal/session (i) currently on connection having a
required communication quality value; and K denotes the
number of terminals/sessions currently on connection
having the required communication quality values.
The communication channel occupation rate Ru is
25 obtained by dividing the average transmission rate with
respect to all the terminals/sessions by the channel
transmission rate R. The average transmission rate with
respect to all the terminals/sessions is obtained from
summing the average transmission rate Sdi which each
30 terminal/session on connection should use with respect to
i = 1 through K. Accordingly, Ru is obtained by the

following formula (1)



term nal s/ sessions under connection. It is assuned that the radio resources
used is tel econmunication channels, for exanple. Herd? AEFTRYMBERZWEnotes a
transm ssion rate (bps) 15 of the comrunication channel determ ned by a
conmmuni cation band width thereof; Ru denotes a comuni cati on channel
occupation rate; S denotes a throughput (b required by a
term nal / sessi on which newy requests connection; Sdi denotes a required

t hroughput (bps) on each 20 term nal/session (i) currently on connection
having a required conmunication quality value; and K denotes the nunber of
term nal s/ sessi ons current on connection having the required

comuni cation quality val uksThe communication channel occupation rate Ru
is 25 obtained by di vRdingl the .ayBrage transm ssion rate with respect to
all the termnal s/sessions B the channel transnmission rate R The average
transm ssion rate wwth respect to all the term nal s/sessions is obtained

from sunm ng the average transm ssion rate Sdi_which each 30
terni nal / sessi onTBRT8onietasi SR sHORA-a5s 8 Vi L AP SPEOMINBUL| £ fh¢hr ough K

Accordingly, Ru k@rﬂ?ﬁéﬂ/H@iSQMnt&ﬁﬁcﬁ(Hédq PEqh PFdMIRnhdrt 1§, SERTENMBER 2006
-29 x ESdi Ru="=R ...(1) There, since the expected avail abl e throughput

for the ternd nabkpessmrh bmthh riew{ Rur equhe esquoneament cﬁmca;hlbe 5

expressed by R IQQ equiLe I a ﬁﬁ? to be
accepted is expresse %ﬁ Fﬁoﬁ £ §§Eg?@ép&§§ ££]§§éﬁ% g é%e |%gexanple
of cal cul ati on net hod accordlng to the second enbodi ment will now be
descri bed.

R:- (1 -Ru 258

10 The specific example of calculation method
according to the second embodiment will now be described.
In the second embodiment, the available communication
quality value is calculated based on the communication
quality measurement values on the terminals/sessions under
15 connection.

Hereinafter, Ru' denotes a communication channel
occupation rate which is a rate of the average
transmission rate of transmission/reception information in
one section with respect to R; Smi denotes a measured

20 throughput of a terminal/session (i) currently on
connection having a required communication quality value;
and Ci denotes an amount of all the information
transmitted during one section by the terminal/session (i)
on connection having the required communication quality

25 wvalue including information re-transmitted.

In case of using the measurement values for
determining the available communication quality wvalue, Ci
is measured for every section (for T seconds) for each of
the terminals/sessions currently under connection which

30 has a required communication quality value. Since Ci is



I n the second enbodi ment, the avail abl e comuni cati One#?\%%l i&% value is
cal cul at ed based on the conmuni cation quality neasur TEMBEB20W t he
term nal s/ sessions under 15 connection. Hereinafter, Ru' denotes a
comuni cati on channel occupation rate whi_?b_i s a rate of the average
transm ssion rate of transm ssion/receptiomninformation in one section with
respect to R, Sm denotes a neasured 20 throughput of a term nal/session (i)
currently on co cli i r equli : [.cati lity value; and
C denotes an arr%ﬁ%t%%‘?ﬁalgﬁ‘\gtuﬁg ?ﬁf%@%&#ﬁgﬁgg%ﬁé&%% ggrgﬁsiénrbeyone section
by the term nal / sessian (fior Torecondeict ithile hagrage thmnsadesied arnEnicat i on
qual ity 25 value ingluding i.nformation re-transmtted. L.n case of usipg the
measur oment val uBE FBES TRTEN A AP G Tb SR ANF ALTE Coruri Gat | GH GAPPLy
value, G is neasusiethimyd evetpeSecllianingf e6rmuseconds) for each of the
term nal s/ sessions currently under connection which 30 has a required
conmmuni cat i on5qual ity value. Since G is 19 SEPTEMBER 2006 -30 the total
amount of informationggeceicqeg during one section (for T seconds), the
average transm ssion rate Sm of this term nal/session on this section,
i.e., throughput, 1is obtained by the following fornula: 5 Smi = G /T The
conmuni cati on channel occ ti o ' - 1M di.ng.the
average transm ssion rate o(’é fg&tnﬁfgi?anﬂ)brnng??gﬁ% ?daér@%aztéggl %%;é’% %lus ¢Rannel
during one sectpbhajiest frogedoniddind\thechevehapaetransaisrissimtea atfe R The

uri ng.one o5dt; SHo(FeR e tdeho Rt TR B0 A S B L e St
respect to i section (for T seconds) by the channel transmission rate R.
| The average transmission rate of the information
transmitted by this channel during one section (for T
seconds) can be obtained by summing Smi with respect to i
15 =1 through K. Accordingly, Ru' can be obtained by the

following formula (2)::

There, since the estimated available throughput for the
20 terminal/session which newly requires connection can be

expressed as R -(1 - Ru'), the requirement for this

terminal/session to be accepted can be expressed by the

following formula:
25 R- (L -Ru') 28

There, any terminal/session which has terminated
connection during a section during which a connection
request is transmitted by a terminal/session which newly

30 requires connection is excluded from those for which the



15 = 1 through K Accordingly, Ru'" can be obtained by the 1 ng fornul a
(2):: KKtSm EC Ru '-1RIiRT (2) There, since the elgtle%{:lghEgm@(ﬂ' abl e

t hroughput for the 20 term nal/session which newy requires connection can
be expressed as R- (1 - Ru'), the requirenent for this termnal/session
to be accepted can be expressed by the fo I owi ng formula: 25 R (1 - RuU')

> S There, any term nal/session V\/m ch has term nated connection during a
section during \M"%ch ac nnecél on S tc[ansmtted by a

ve—men ne easure S a
terni nal / sessi on” Whi ¢h new reqw r c%nnr% i'on is excluded fromthose

for which the 19 SEPTEIVBER Eﬁaﬁlfxésjemb@\ke oEntd lonadtieastgteioent 1S made. A
speci fi c exanpl e of | cul ation t ho aceco to the above-d i bed
third embodi ment® Wcﬁdalﬁ% topENg RYiSh ﬁscﬁﬁk&%ffdﬂﬁﬁdt ErRRLImEN Y Hlﬁrb%%h’ ment ,
the 5 avail abl e wOMBEHGBEHON At ddivigVabUehd StHEAHAC BhBb@thdasedneon t he
required values for the term nal s/sessions on connection for each of which

t he measur ed ond Bdtlico Fomgual fatiopaHual bk stadaret he eabpildedvhpsed and t he
reasured vl Uosd ofnd SLAELE/ SERRORS: OB AIAEHa0D LOL RGN AT 10 v cf

t he neasured communi cation quality value does not exceed the required
val ue. Ter nmi nal s¢@@9@to4¢$1 for @@Edh agf whivah cbhe h@amasdrwmmmlaetnsnequal to

the required val all 'vaIugnE%cgﬁﬁsQ%Fas éﬁig%f gﬁe5&§Q%IOQ%aSLr éhls

exanpl e, such term na s/ séssions are C eac

whi ch the neasureglued ferexeewiisaldresesedons ech cmin@etlmrﬁam@fater QdeI

denotes the reQUIth the measured communication quality value does not
exceed the required value. Terminals/sessions for each of
which the measured value is equal to the required value
(Sdi = Smi) may be classified to either one. In this
example, such terminals/sessions are classified to those

15 for each of which the measured value exceeds the required
value.

Hereinafter, Sdi denotes the required

communication quality value on the terminal/session (i)
currently on connection for which the measured value

20 exceeds or is equal to the required value; L denotes the
number of terminals/sessions currently under connection
for each of which the measured value exceeds or is equal
to the required value; Smj denotes the measured
communication quality value on the terminal/session (j)

25 currently on connection for which the measured value is
less than the required value; and M denotes the number of
those currently under connection for each of which the
measured value is less than the required wvalue.

Then, the available communication channel

30 occupation rate Ru is obtained by the following formula

(3):



conmmuni cation quality value on the termnal/session (i) currently on
connection for which the nmeasured val ue 20 exceeds or 19SEFAEMBERZG e
required val ue; L denotes the nunber of term nal s/sessions currently under
connection for each of which the neasured val ue exceeds or is equal to the
requi red val ue; Snj denotes the neasured comuni cat i on quality value on the
termnal/session (j) 25 currently on connection for which the neasured
value is |ess than the required value; and M denotes the nunmber of those
currently under conne ggn lﬁneach of which the neasured value is |ess
than the required val ée: "Fhéwt ™t he avai | abl e communi cation channel 30
occupation rate RRu=— ' thé&)ollowing fornula (3) : 19 SEPTEMBER

2006 -32 L M LSdi +LSmj JIl =... -3~ R There, since the
estimated avail abl e throughput for the termnal/session which newy
requi res connectiQn_can_be pressed by. R (1._: the requirenent for
hi's 5 term nal/ SO85Eon® T b Be EEhroat wh s Be TeRHF eebatdBp Ents” AR o ng

formula: R (1 - tBupniRalyddsstiouswhidie sl frequitd< oaineeniortdmddehave been
described for the cases the throughput is enployed as the required
communi cati on quERPEFSEGHEY & * pllr amBtier ) ther eI REBRYRptRT fly-Sbe defi ned as

a probabilitysof dahanfe/dussibacebVed ety cad A Sp3esVbersy dhe
perm ssible delay tine is enployed as the required comunication quality

type on terni nalf®ALE¥ENYNLTHULE  now be described. Here, a del ay
R-(lL-Ru 28

10 Thus, the specific calculation methods have been
described for the cases the throughput is employed as the
required communication quality type (or parameter). The
throughput may be defined as a probability of déta being
received properly.

15 A case where a permissible delay time is
employed as the required communication quality type on
terminals/sessions will now be described. Here, a delay
time occurring mainly by a radio link portion (between a
radio base station and a radio terminal) is considered,

20 and a delay time D is defined as follows:

D = (time when a packet is received properly) - (time

when transmission of the packet is started)

25 This delay time D is obtained by measuring the
transmission delay time on the packet which has been
received properly by the reception end. This measurement
is performed in such a manner that a radio resource is
previously allocated to a packet, the time at which

30 transmission thereof is started is recorded on a header



time occurring mainly by a radio link portion (between a_ radio base station
and a radio termnal) is considered, 20 and a del ay tiﬁ@mﬁmpyBﬁgﬁﬁWéd as
follows: D = (time when a packet is received properly) - (time when

transm ssion of the packet is started) 25 is delay time D is obtained by
measuring the transnission delay tinme on the packet which has been

recei ved properly by the reception end. This neasurenment is perfornmed in

such a manner t hat adi 0 resoyrce is reviously allocated ta a packet,
the tine at whi cﬁaﬁg {}P%eso "s?flén ﬁhee]?ee%?’mi’ sjcg? a?%“eed aitswﬁéég%r ed on a header
19 SEPTEMBER 200fack88 isrdropeel¢ofecaingdd bhietied rygepthent éme iat which this

packet is properly received by the reception end is subtracted. Further,
the delay tine DSPEtE2§%Sf el apsed 5 until a packet is finally received

properly in case re- transmig3ee tie Mday theedslay d itiReOélddrrgpacket
recei ved inproperly but for which no re-transmssion is made is excluded
fromthe neasdreiBhtl 3 Paksd thefpRalivsSEBPEVRRIRBPRSAE 18 @&RS d¢ed, 10

first. a resource aagesddhe ihgle! S Md Abaple Ak RCkHal hucwsed resour ce

anount for the packet transm ssion w respect to all the resources that
the system has i secedvedliapedprigthuts flogseghenlt Ino tivetdehayisiiom 46 the
term nal / sessi onmgader coxnrl%%ghogr&g trﬁealsnlégggre ang .t he 15 avail abl e

. . 1S C e m .
transm ssi on del ay For® tHe new t erm nal/ S6S8fon 15 esti mated based on these

results. The resource usagm lcatke thée palefissedlasddldy adme i) emdliogiedl, anmount

of infornmati recei ved during one 20 section (for T seconds))/(the maxi mum
i nformati on g&mu%tlr%i ¢h ]i?af‘r?ugget‘rlﬁﬁ%erﬁrtat%gdw}%c}gs’i%@ grfet ﬂg S(()urces t hat

the system has) actually used resource amount for the packet transmission
| with respect to all the resources that the system has is
calculated first, subsequently the delay time of the
terminal/session under connection is measured, and the
15 available transmission delay for the new terminal/session
is estimated based on these results.

The resource usage rate U is defined as follows:

U = (total amount of information received during one
20 section (for T seconds))/(the maximum information amount
which can be transmitted by using all the resources that

the system has)

The unit of the above-mentioned total amount of

25 information and the maximum information amount is bit or
packet. The maximum information amount (denominator of
the above-mentioned definition formula) is a value of the
maximum information amount which can be transmitted by
using all the resources during one section (for T seconds)

30 determined by the system design. Re-transmitted
information, if any, is included in the total amount of
information (numerator of the above-mentioned definition

formula) similarly to the above-described case the above-



The unit of the above-nentioned total amount of 25 information and the

maxi num i nfornation amount is bit or packet. The maxi'th$EFTEMBERE!%0n anount
(denom nator of the above-nentioned definition fornula) is a value of the
maxi mum i nf ormati on anount which can be transmtted by wusing all the
resources during one section (for T second: 430 det er i ned by the system
design. Re-transmtted information, if any, is included in the total anount
of information (nunerator_ of .the above-nentioned definition formnula)
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menti oned requiredreogmpud cation quality type is the throughput. Thus, the

transm ssion delay time D of packet is nmneasured for each_packet which is
recei ved during each 5 obs&Mfat itBR SERRTHIFSéPt Relae dtimenPsparPacketadéd on

the above defini kk@Buréd SRACIRA px@Phaieh §He-&alicielhabhpihdreifed
according to the first enbodi rren% w |l now be described. According to the
first enbodi ment CPEREVaNEAT @eicéion ok dmeusectitonsrpmalli-ty val ue is

cal cul at ed based on the rggggdr gg gg%v%gggggn%dlt)é gg%g ic?f t he

term nal s/ sessi ons under connecti on. 'O resources npl oyed are
assuned to be telegenpieim dtheoratbalmelc, method hascanddmgl €o . tHb fGirsdtenot es

t he maxi mum i nf or ngti.on anou bi t.s r packets) which can be transmtted
by all the resoquggd‘“P% lﬁg é?‘gt%?ncﬁeé:‘fp:&g‘?gng)one section (T seconds);

Dai denotes a permnissibl edtelraynti t® f{seFards) embodimehnite therdtididlabsessi on
(1) currently_ under copnection which has 20 a required co ni cation quality
val ue requirt®; BETMHRHA GO REALVEY A Ural§eCRSTEATES) bég’%‘eﬂhi?@d

perm ssi bl e del ayeliMBSq Ubrlunithei dreldiaNal§/ S8ESEHPRF the

terminals/sessions under connection. The radio resources

employed are assumed to be telecommunication channels, in
this example..

15 Ct denotes the maximum information amount (bits
or packets) which can be transmitted by all the resources
that the system has during one section (T seconds); Dai
denotes a permissible delay time (seconds) which the
terminal/session (i) currently under connection which has

20 a required communication quality value requires; Da
denotes the average value (seconds) of required
permissible delay times on all the terminals/sessions
currently under connection each having the required
quality value; De (seconds) denotes the estimated

25 available delay time for a terminal/session which newly
requires connection; and D (seconds) denotes the required
permissible delay time on the terminal/session which newly
requires connection.

The total amount of information received from

30 all the terminals/sessions is calculated by summing the
total amount of information Ci received from

terminal/session currently under connection with respect

|

to i 1 through K. Accordingly, the resource usage rate



currently under connection each having the required i -~ De
(seconds) denotes the estimted 25 avail abl e del ay tiﬂé%hgiﬁgﬁﬂﬁgﬁm

term nal / session which newly requires connection; and D (seconds) denotes
the required permssible delay tinme on the term nal/session which newy
requires connection. The total anmpunt of i®P6rmation received from 30 al
the term nal s/sessions is calculated by summng the total anount of
information G recelved fron1tern1na|/se55|on currently under connection
with respect toYjcan g pPEadReK Puddsr drhdPying kfé’l?“é%éur‘%)e: usage rate 19
SEPTEMBER 2006 -35 U can be obtained by the followng fornula (4): K En
U= _I & (4) The average Da,of the perm ssible delay times 5 which all the

t erm nal s/ sessi ons reqU|re jobtai ned by sunmmng the permssible delay
time Dai which the ter /seSS|gn (i) currently under connection requires
wWith respect toi =11t ou 4fiY dividing it by K Accordingly, Da can

be obtained by the followng formula 10 (5) : K tDai Da=K ...(5) It is
assunmed that the resource usage rate which one term nal/session uses is

inversely proportional tofpReaydpadielmy o fBe Jé@ﬁlés%blésdéfﬁy fta}}n%s0f
resources used by a termnal/session is doubled, for exanple, th

transm ssi on 5 deWhych i sBeohesning hdde SEupRh aramyiae @ﬁeobtﬂk?a@réYe of
remaining resour g6k al $)erl phBg: LSRRG LESAE 628 WRLER the

terminal/session (i) currently under connection requires

with respect to 1 = 1 through K, and dividing it by K.

Accordingly, Da can be obtained by the following formula
10 (5):

It is assumed that the resource usage rate which

one terminal/session uses 1s inversely proportional to the

15 delay time. That ié, as the rate of resources used by a
terminal/session is doubled, for example, the transmission
delay time becomes halved. Furthermore, the rate (rate of
remaining resource rate) of the remaining resources which
can be allocated for terminals/sessions which newly

20 require connection can be expressed as 1 — U, and the
average resource usage rate per terminal/session can be
expressed as U/K. Then, each of the delay time Da
occurring when using the resource of U/K and an estimated
delay time De occurring when a terminal/session which

25 newly requires connection uses resources of 1-U is
inversely proportional to the resource usage rate.
Accordingly, the following formula (6) holds, and,

therefrom, the following formula (7) is obtained:



can be allocated for term nal s/sessions which newwy 20 require c ection
can be expressed as 1 - U, and the average resource dgﬁﬂ% @g?@R%@?
term nal /session can be expressed as UK. Then, each of the delay tine Da
occurring when using the resource of UK and an estimted delay tine De
occurring when a term nal/session which 253ﬁémdy requi res connection uses
resources of 1-Uis inversely proportional to the resource usage rate.
Accordingly, the follow ng fornul a (E& hol ds, and, therefrom the foll ow ng
formula (7) is obtai nedK) 19 DEEPTEMBERV2008S -36 (W KP) Da = (1 - U De ...
(6) De ={U(1- U} - (Da/K)y ... (7) 5 De is the estimated delay tine
occurring when a new termnal/session is accepted and inserted.

Accordingly, the estilmtedUdélay Wihe R4k conpared(With the pernissible
delay tinme D. Then, in case De <_ D, it is determned that the required
comuni cation quality is 10 satisfied. Then, the relevant term nal/session
is accepted.5 Al though DeDgeésnthe igftiimatedi delap ¢ ipe=o¢cursingehien @an be

deternined in sugh, & SilyaiiQ0.Lhal {Neleeotss N G5auEces | eft which can be

newly used, it is eterm ne the™n erm nal /Ssessi on cannot be
accepted. Thus, abesrdieglyr, etheosmsmimatadi dalayatlirey Desia cahgdaaydt wireh unl i ke
the case where it _is a Lhroughput, the resource usage rate should be

cal cul ated from the RFHISS281f ed@taH fd™enBunt TRAN i Af0FAEEI ¥ ddri A§ dhe
section (for T gecontisied Thet, tike SRefiifrea e ieadfionalcal &l a8 net hod

according to the above-nentioned second enbodinent will now be descri bed.
Accordi ng t ot heS8etr®knb8Bffrenthe tisdevant terminal/session is
accepted.

Although De becomes infinite in case U = 1,
since it can be determined in such a situation that there
is no resources left which can be newly used, it is

15 determined that the new terminal/session cannot be
accepted.

Thus, when required communication quality is a
delay time, unlike the case where it is a throughput, the
resource usage rate should be calculated from the total

20 receiving amount of information during one section (for T
seconds) .

Then, a specific example of calculation method
according to the above-mentioned second embodiment will
now be described. According to the second embodiment, the

25 available communication quality is calculated based on the
communication quality measurement values on the
terminal/sessions under connection.

Hereinafter, Dti denotes the total of Qelay time
of packets properly received during one section (for T

30 seconds) from each terminal/session (i) currently under
connection having a required communication quality value.

Since Dti is the total of the delay time

measured for all the packets received during one section



25 avail able communi cation quality is cal cul ated based ﬁlﬁ ni cation
qual ity neasurenent values on the term nal/sessions Jﬁ%@ﬁ Rﬁ@gm

Hereinafter, Dti denotes the total of delay tine of packets properly

recei ved during one section (for T 30 seconds) from each term nal /session
(i) currently under connection having a required conmmunication quality
value. Since Dti is the total of the delay time neasured for all the
packets received durin e zgcti on 19 SEPTE 0Q6 g (3 seconds) t he
average del ay ti ' h& PP EVERAS PR JaT? B35 Pfn %)r95V80tai ned by
Dai = Dti/G . Thesrmimyerskgeibherepfid spehtacaasly foeri al btihgi. Then,

term nal s/sessions currently under connection,_as in the above mentl oned 5
formula (5), thed¥BF3idithgTEotntf LREINed S8 aphedehe kerpipals/sgssipas=3~ C

K K There, U CaanErérﬁt{W %ﬁnb)éreé@ﬁ@éétﬁ%nas akhen ahoweoienhdonemhdor nul a (4)
Further, also assuming that 10 each of the delay time Da occurring when

usi ng the resbur Eexmeka U .afshet fiel kastingnfoamaba alp)t ilgecPeaigasirri ng  when
the term nal /session which newWy requires connection uses the resources of
1-Uis in inverse pr ortlon to the resource usage rate, the follow ng
formula (9) holds, %

E’Grefrom thefollovmngforrrula(lO) IS
obt ai ned: (U K) Da P ' (9) De = {U(1 - Uy} (Da/K) ... (10)
20 De denotes th ‘bs" ~ e occurring when the new

term nal /session is accept ed and |nserted Accordi ngly, the estinmated del ay
tinme De and the pernissible delay tine D are conpared, and, then, when De

There, U can be similarly expressed as the
above-mentioned formula (4). Further, also assuming that
10 each of the delay time Da occurring when using the
resources of U/K and the estimated delay time De occurring
when the terminal/session which newly requires connection
uses the resources of 1-U is in inverse proportion to the
resource usage rate, the following formula (9) holds, and,

15 therefrom, the following formula (10) is obtained:

(U/K) - Da = (1 - U) - De ... (9)

De = {U/(1 - U)} - (Da/K) ... {10)
20
J De denotes the estimated delay time occurring
when the new terminal/session is accepted and inserted.
Accordingly, the estimated delay time De and the
permissible delay time D are compared, and, then, when De
25 <£ D, it is determined that the required communication
quality is satisfied, and this terminal/session is
accepted.
A specific example of the calculation method
according to the above-described third embodiment will now

30 be described. According to the third embodiment, the



25 <- D, it is determned that the required conmmunication ual i

satisfied, and this terninal/session is accepted. A JBE8EPTE BE&& Ie of the
cal cul ation nethod according to the above-described third enbodi nent will
now 30 be described. According to the third enbodi nent, the 19 SEPTEMBER
2006 -38 avail able comunication quality 3@ ue is calculated based on the
requi red val ues for term nal s/sessions for each of mhlch the nmeasur ed val ue
exceeds the required val ue, and, on the neasured val ues

ternlnals/seSS|oﬁga%b?b%%é%mHPHSCﬁ%&QﬁN¥ﬁ%lﬁﬁa%%%éﬂJ@aFéécP%aV%%§aFﬁgn t he

required val ue. oﬁ'Hhéafé?bﬂfédtOsléégﬂﬁ%rd%éﬁﬁiﬁﬁik/%%%%aoh@rﬂ&fﬁﬂd%55©§5'Ons
for which the nmeasured value (Dai) is equal to the required value (Ddi)

(Ddi = Dai) nmy b&lghalshs feaguradovaleia iexceeds e yeavaredi salganmpre, those
are classified 1Her 5 nar@%h%u%%ggggfyeé"%re b1 APPSAY %@%%U?ofi%%ﬁdgft he

requi red val ue. denotes the require perm ss el ay
tinme on the t@rnwhathsé&sm@ms@rﬁd @mbﬂﬁntﬂyeeﬂ'ﬁﬂﬂﬂ&h@lmaqtrmedMua&hethe

nmeasur ed val ue 13. g Qgs or 0 thg ui red val ue: } denotes the
number of terni n&HS7s35sY dﬁ% ?N? Drdeé e%dﬁ ot TGRS SRS 18PS whi ch
t he measured val yerexieaedher meas@ﬂetzalvalm ttheiy eiidogd 1vab ueghe Daj denotes
t he nmeasured averagﬁ delay tine on the ternlnallsesskﬁgsgié currently on 20

connection for WAFERLY$R iddsu B aflRiE msPRésMIhae A riédoval ue:

and M denot es th%lﬂH@PeéaﬂggdiposeInGﬁi&ﬁ@khﬁpy@daﬂmﬁ@ﬂﬁﬁétbﬁﬁbgﬂﬂieﬁaCh of
whi ch the nmeasured value is [ess than the required value. Then, the average

delay time DROisiBbPatPREBLIOFS vherd dineomPAgurest malae gageeds Nahe

required value.
Hereinafter, Ddi denotes the required
permissible delay time on the terminal/session (i)
currently on connection for which the measured value
15 exceeds or is equal to the required value; L denotes the
number of terminals/sessions currently under connection
for each of which the measured value exceeds or is equal
to the required value; Daj denotes the measured average
delay time on the terminal/session (j) currently on
20 connection for which the measured value is less than the
required value; and M denotes the number of those
currently under connection for each of which the measured
value is less than the required value.
Then, the average delay time Da is obtained by

25 the following formula (11):

L M
ZDdi+ZDaj
Da == J=t = ...(11
R (11)

There, U can be similarly expressed as the
above—-mentioned formula (4). Further, also assuming that

30 each of the delay time Da occurring when using the



EDdi + EDaj Da ;_1 = ... (11) R There, U can be sinilarl¥ expressed as the
above-nentioned fornula (4). Further, also assuning tHaSE §ﬁﬂgﬁﬁﬁmﬁf t he
delay tinme Da occurring when using the 19 SEPTEMBER 2006 -39 resources of
UK and the estimted delay time De occurring when the term nal/session
which newl y requires connection use the resources of 1-Uis in inverse
proportion to the resource usage rate, the followng formula (12) hol ds,

and, 5 therefrom the foll ow formula (13) s, obtained: U Da = (1 -
O e . (2 CDeekORergs o R e <Stitehdy SO e bt eipreing
estimated del ay wheB €€ Wdrmigal WBess BoQWitRI A&NB) /12e@sikes ésnrRetephed and
inserted. Accordingly, the estimted delay tine and the perm ssible
del ay time D ar e Y86npae etEsoargest bnl ~UHén 1DeinBerse propprisoydiethfned t hat
the required compapaats QkagRuabily i %tl!léariﬁétf&'?ﬂlltah'&%f aidiqaal Lagssion
is accepted. Thus, the calcul ate methods in cases where the perrissible
del ay tine isdenpheyefirer, tthe fombhowirmcatfiogmul20(LRlaliist pbtgpeedor par anet er)
have been described. Although the cases where the required comrunication
gquality which the term nal/session which newy requires connection have is
1Q the throughput or t(h&)perma ssifl e delapeti ne havelbeen described, it is

al so 25 possible to enpl oy paraneters other than those through all the
enbodi ments. In addition, in the above description of each enbodi nent,
al though the fixed bage st@iji@n-agpar.atps/x) .. (13)

10

De denotes the estimated delay time occurring
when a new terminal/session is accepted and inserted.
Accordingly, the estimated delay time De and the
permissible delay time D are compared, and, then, when De

15 < D, it is determined that the required communication
quality is satisfied, and this terminal/session is
accepted. ‘

Thus, the calculate methods in cases where the
permissible delay time is employed as the communication

20 quality type (or parameter) have been described.

Although the cases where the required
communication quality which the terminal/session which
newly requires connection have is O the throughput or @
the permissible delay time have been described, it is also

25 possible to employ parameters other than those through all
the embodiments.

In addition, in the above description of each
embodiment, although the fixed base station apparatus
containing the acceptance control apparatus according to

30 the present invention has been described, the
communication apparatus such as a base station' apparatus
may be an apparatus which functions as a base station in a

communication system, and, thus, it should not be limited



contai ning the acceptance control apparatus according to 30 the present

i nvention has been described, the communication appar@tS§ETEMBERIL6,; pase
station apparatus may be an apparatus which functions as a base station in
a conmuni cation system and, thus, it should not be limted 19 SEPTEMBER
2006 -40 to an apparatus in such a fi xed é4tion. Moreover, as described
above, an acceptance control apparatus according to the present invention

may be provided at an osition in radio co ni cation 5 systemas | ong
as it functions 8 %rbr%%p%'raﬁgﬁ, th i""o%,lxe n%lteiktlofls not necessary to be
limted to the above- nentioaeedeeasss WML ibéd i SodfQVidedctdpidiref i xed base
station apparatus. It is clear that, even when an acceptance control

appar at us accor dFRBEIQ RPFRESE M CArIiRdehP | T iIRFS5PBTI HEtPTHIOANY2¥t at i on

and in any appar _BEL?rovitc’@%i aki eay SpidiBR PR eseMaionveRhiibfaknbe attai ned
by the substantially same schene.” Further, the present invention is not

linited to the apsven @ésdppgeQSehboﬂimﬁpg,s B dcardricdt hem scammgction,
modi fi cations ”a)énﬁei@f’i%en]‘é’!tt 98855955/3%' Bg iLQ%Qéd“%os%RQeaonfe—t he present
p on ty

invention. The present applicatron i's base apanese priori
application No. R000idABRDS2sef wherdke dit Decpnbeird®B,in 20680fitdrk barski r e

contents of which _are hereby incorporated, 20 reference. 19 SEPTEMBER
2006 - 41 VHAT | SEOLRVEBPREatHS 1. trmlﬁcEéﬁ?‘én@iatcoﬁf’FBl“c’%%b%t us, for use
in a radi o comuBteptaraie Syatesl LHEHaltssnNgccerdiBReitsi tge Asddseh@r recei vi ng

a ConneCtionlO invention is provided at any station and in any apparatus,
the objects of the present invention can be attained by
the substantially same scheme.

Further, the present invention is not limited to
the above-described embodiments, and variations and
15 modifications may be made without departing from the scope
of the present invention.
The present application is based on Japanese
priority application No. 2000-402957, filed on December 28,
2000, the entire contents of which are hereby incorporated

20 Dby reference.



request signal and a required comrunication quality value 10 froma new
termnal which newly requires connection; a request qu Vé]ﬁpyf Rﬂilﬂt‘iﬂ& part for
hol ding communication quality values on termnals for connection has
been accepted; and a determination part for determ ning 15

acceptance/ refusal of the connection for the newtermnal; wherein: the
request hol ding part has neans for holding required connunication quality
values on termnals for each of which_connection has been accepted; and 20
t he apparatus further conprising: a dﬁ ity neasurenent and hol di ng part

whi ch has nmeans for obtaining a conmunication quality type of the required
communi cat ivgintqual ot xrmeh ugs of the new term nal received connection request
signal received by said receiving part, 25 has neans for neasuring the
comuni cation quality values of the termnals currently on connection for

t he thus- obtained conmuni cation quality type, and has neans for hol ding

t he nmeasured comruni cation quality values; and wherein: 30 said

determ nation part conprises an obtaining part for calculating an avail abl e
comuni cation quality value fromthe required conmunication quality val ues

of the termnals cu;rent on c%gnectlon far t rnin | s 19 SEPTEMBER
2006 -42 for each o i‘’th 397E" Egﬁrgﬁn%Fégnﬂ¥9€§? B8R’ quafi¥SF vVl ue is
superi or t @ trdedipeqonnedi canmmisyateon coeprisingal ue held by said request

quality holding part, %gﬁéﬁygggFgghegggmHgkngbggrqgghhg%¥¥%#ye of the

conmmuni cati on quallty erni nal each ¢ ich the
measured cRaveskcatgoal qu;l ia yegalived ¢emmufigaitdont quaheéty ecpliveed

conmunisgat | ARAdahbhyc ¥t Nehd Y @i f AURLi A RBASUEL AGn;

) a request quality holding part for holding
communication quality values on terminals for which
connection has been accepted; and

a determination part for determining
15 acceptance/refusal of the connection for the new terminal;
wherein:
the request holding part has means for holding
required communication quality values on terminals for
each of which connection has been accepted; and
20 the apparatus further comprising: a quality
measurement and holding part which has means for obtaining
a communication quality type of the required
communication quality value of the new terminal received
connection request signal received by said receiving part,
25 has means for measuring the communication quality values
of the terminals currently on connection for the thus-
obtained communication quality type, and has means for
holding the measured communication quality values; and
wherein:
30 said determination part comprises an obtaining
part for calculating an available communication quality
value from the required communication quality values of

the terminals currently on connection for the terminals



and hol ding part, and a maxi mum perm ssi ble comunication quality val ue of
sai d radi o comuni cation system and by 10 the deter m HWYEPAEMBER:208fccept i ng
t he connection for said new term nal, when said avail able comruni cation
quality value satisfies the required comunication quality value of the
new termnal. 15 2. The acceptance control apparatus as clainmed in claiml,
wherein: 20 a throughput value is enployed as the comunication quality

val ue for determ ning acceptance/refagal of the connection of the new
termnal. 25 3. The acceptance control apparatus as clainmed in claim]l,
wherein: a delay tine value is enployed as the 30 comuni cation quality

val ue for d%eEdchi R§ Whtek pthh AEPEET L afoBFuR IR (ORI GERLBRY of2tUfe new
termnal . 19 SEBEEVBER 8008 rdmiidedABonpGeiaich GRANLeY vReihod, for use in
a radio cqgnunlcation system conprisingdthe st eps %%: 5 a% receiving a
connect i on 1EGuEYt SeFGnaFTaF &u3leqyi PRI YRRt catPsn™Gas 1""?% val ue froma

new t er m nadomnttiielthem yud BOiit ned ueoBbbhethd afmmin itGkdibAggGaDIMRANI cat i on
qual ity values qn }1 rmnals for each_o V\?i h, connecti on has been accepted;
10 and’ &) dolE AORi G° abCaptiee 203 638D GF THET CofmBERPBRTor the new
term nal ; wremeindcats$andgsd Bjrib)vadiuebol di hgf exaimarunicc aheonequatedy 15 val ues
conprises hol ding aonly requjred ¢ pcation quality.values on termnals
for each Ofcomughcggﬁégcﬁlilaonlty vaq.mamﬁefg by Saql.(? qua>il\éy measurirg
and holding part, and a maximum permissible communication
quality value of said radio communication system, and by
10 the determination part accepting the connection for said
j new terminal, when said available communication quality

value satisfies the required communication quality value

of the new terminal.

15
2. The acceptance control apparatus as claimed
in claim 1, wherein:

20 a throughput value is employed as the
communication quality value for determining
acceptance/refusal of the connection of the new terminal.

25

3. The acceptance control apparatus as claimed
in claim 1, wherein:
a delay time value is employed as the
30 communication quality value for determining

acceptance/refusal of the connection of the new terminal.



has been accepted; the method further conprising the step of obtaining a
comuni cation quality type of the required 20 comuni CEXSERTEYURER 2096 val ue of
the new term nal connection request signal received by said step a),
measuring the comunication quality values of termnals currently on
connection for the thus-obtai ned communication quality type, and hol ding

t he t hus-obt ai ned neasured conmuni cation 25 quality values; and said step
c) cal cul ates an avail able comruni caggon quality value fromthe required
comuni cation quality values of the termnals currently on connection for
the termnals for each of which the 30 neasurenent value is superior to the
required value held by said step b), the neasurenent val ues of the

comuni cation quality type for the termnal for each of which the neasured
comuni cation quality value is inferior 19 SEPTEMBER 2006 -44 to the
required comunicatifbn quitidSFePARGEShEPBtIRL Sitdodst Epreyseatitl & maxi num

DGFWISSIb|Qnﬁﬁﬁﬁ%@hﬁéﬁié&kibﬁﬂéﬂétemvabéﬁpﬁisfﬁy(iﬂéagk gogﬁyp|cat|on system
and the connection for said new term nal is accepted mﬁen said 5 available

communi Gati on qualit$§’ V&PG€1¥APFS?|%8?%@%§1°PeﬁﬁﬁP%ﬂ OVt @i 8n quality

val ue of th&q‘iﬂWeHEE:BhrﬂﬁﬂucaﬂiQJrﬁ quiletgacegnianaencanheql caehhgh as cl ai ned
in claim4 mhere|2¥ a throu ut vglue i's enployed as the conmunication
e

quality val'lfed FoPHeY of FERH T T&cEspPancel/ refusal of the connection of the
new termnal. 20 6 bTh&cdatept aceeucionition meabddy asalled red in  claim4,
wher ei n: Eié%%n? Yalk o¥aééE | 5 e%&c%yggnggctJEn has been accepted;
10 and
c) determining acceptance/refusal of the
connection for the new terminal;
wherein:
said step b) of holding communication quality
15 values comprises holding only required communication
quality values on terminals for each of which connection
has been accepted;
the method further comprising the step of
obtaining a communication quality type of the required
20 communication guality value of the new terminal connection
request signal received by said step a), measuring the
communication quality values of terminals currently on
connection for the thus-obtained communication gquality
type, and holding the thus-obtained measured communication
25 quality values; and
said step c) calculates an available
communication quality value from the required
communication quality values of the terminals currently on
connection for the terminals for each of which the
30 measurement value is superior to the required value held
by said step b), the measurement values of the
communication quality type for the terminal for each of

which the measured communication quality value is inferior



communi cation quality value for determ ning acceptance/refusal of the
connection of the new terninal. 19 SEPTEMBER 2006

-44-

to the required communication quality value held by said
step ¢), and a maximum permissible communication quality
value of said radio communication system, and the
connection for said new terminal is accepted when said

5 available communication quality value satisfies the

required communication gquality value of the new terminal.

10
: 5. The acceptance control method as claimed in
claim 4, wherein:
a throughput value is employed as the
communication quality value for determining

15 acceptance/refusal of the connection of the new terminal.

20 6. The acceptance control method as claimed in
claim 4, wherein:
a delay time value is employed as the
communication quality value for determining

acceptance/refusal of the connection of the new terminal.





